
Draft Remedial Action Work Plan for 
Phase I Interim Air Sparging Remediation System 

at Operable Unit No. 10, Site 35 
Camp Geiger Area Fuel Farm 

MCB Camp Lejeune, North Carolina 

Prepared for: 

DEPARTMENT OF THE NAVY 
Contract No. N62470-93-D-3032 

Atlantic Division 
Naval Facilities Engineering Command 

6500 Hampton Boulevard 
Building A (South East Wing) 3rd Floor 

Norfolk, VA 23508 

Prepared by 

OHM Remediation Services Corp. 
5445 Triangle Parkway, Suite 400 

Norcross, GA 30092 

October 1997 

Delivery Order 083 

OHM Project No. 17536 

= AN OHM Remediation = 

\ 
- - Services Colrp. IL-- 

- 
A sJb8kuu~ dOELM CorpuYllrn 



DRAFT REMEDIAL ACTION WORK PLAN FOR 
PHASE I, INTERIM AIR SPARGING REMEDIATION SYSTE:M 

AT OPERABLE UNIT NO. 10, SITE 35 
CAMP GEIGER AREA FUEL FARM 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Prepared for: 

DEPARTMENT OF THE NAVY 
Contract No. N62470-93-D-3032 

Atlantic Division 
Naval Facilities Engineering Command 

6500 Hampton Boulevard 
Building A (South East Wing) 3’d Floor 

Norfolk, VA 23508 

Prepared by: 

OHM Remediation Services Corp. 
5445 Triangle Parkway, Suite 400 

Norcross, GA 30092 

Reviewed by: 

James A. Dunn, Jr., P.E. 
Project Manager 

Gregory C. Gilles 
Technical Manager 

John P. Franz, P.E. 
Program Manager 

October 1997 
Delivery Order 083 

OHM Project No. 17536 

*TZ% OHM Remediation 
<RS ervices Corp. 



l 

TABLE OF CONTENTS 

1.0 INTRODUCTION .,....,........................,...........,..,..,...., 1-l 

I .I REMEDIAL ACTION OBJECTIVES ..................... 
1.2 SITE BACKGROLJD ................................. 
1.3 SITE DESCRIPTION .................................. 
I .4 SLJMMARY OF PREVIOUS INVESTIGATIONS ........... 
1.5 REFERENCES ....................................... 

1-i 
l-3 
l-2 
l-i 
! -4 

3.0 PRECONSTRUCTION ACTIVITIES , 2-l 

2.1 PRECONSTRUCTION SUBMITTALS .................... 
2.2 PERMITS.. .......................................... 
13 A.3 PROCUREMENT ..................................... 
2.4 PRECONSTRUCTION MEETING ....................... 

2-I 
7 t -- I 

li-! 
? - --- 

3.0 DESIGN BASIS AND CRITERIA . . , i-l 

3.1 
3.2 
3.3 
3.4 

3.5 

DESIGN OBJECTIVES ................................ 
REMEDIAL TECHNOLOGY ............................ 
MODIFICATIONS TO THE SPECIFICATIONS. ............ 
EQUIPMENT AND MATERIPlL SELECTION .............. 
3.4.1 HORIZONTAL AIR SPARGING WELL ............ 
3.4.2 VERTICAL MONITORING PIEZOMETERS ........ 
3.4.3 AIR SPARGE WELL DISTRIBUTION PIPING. ...... 
3.4.4 AIR SPARGING COMPRESSOR SYSTEM .......... 
3.4.5 WELL HEADS, VAULTS AND INSTRUMENTATION 
3.4.6 EQUIPMENT COMPOUND ...................... 
SYSTEM CONTROL LOGIC ............................ 

1.0 SYSTEM CONSTRUCTION TASKS AND METHODS ...................... 
3.1 MOBILIZATION ............................................... 
4.2 SITE PREPARATION ........................................... 
4.3 UTILITY CLEARANCES ........................................ 
4.4 BIO-POLYMER SLURRY TRENCHING METHOD .................. 

4.4.1 BIO-POLYMER SLURRY. ................................ 
4.4.2 EXCAVATION AND MATERIAL HANDLING ............... 
4.4.3 HORIZONTAL AIR SPARGING PIPING 

PLACEMENT AND BACKFILL ........................... 
4.4.4 DEGRADE SLURRY AND DEVELOP AIR SPARGING TRENCH 

4.5 PIPING AND WELL HEAD INSTALLATION ....................... 
4.6 EQUIPMENT COMPOUND INSTALLATION ....................... 
4.7 PIEZOMETER INSTALLATION .................................. 
4.8 SITE RESTORATION AND DEMOBILIZATION .................... 

3-l 
3-2 

3-2 

3-3 

3-3 

j-3 

3-4 

3-4 

3-l 

j-5 

3-5 

4-I 
-I- I 
4-I 
4-2 
4-2 
4-2 
4-3 

, 4-4 
. 4-3 

4-5 
. 4-5 

,. 4-5 
. . 1-6 

5.0 ELECTRICAL POWER DISTRIBUTION . . . . . . . . . . . . . . . . . . . . . 5-l 

6.0 SYSTEM STARTUP . . . . . . . . . . . . . . . . . . . . . . . . . 6- 1 



TABLE OF CONTENTS - CONTINUED 

7.0 SYSTEM MONITORING . . . . . . . . . . 7- 1 

8.0 TRANSPORTATION AND DISPOSAL . . . 
8.1 INTRODUCTION . . . . . . . 
8.2 CHARACTERIZATION OF WASTESTREAMS 
8.3 WASTE DISPOSAL APPROVAL . . . 
8.4 WASTE PACKAGING . . . . . 
8.5 PREPARATION OF REQUIRED DOCUMENTATION 

. 

8-1 
8-l 
8-l 
8-2 
8-3 
8-4 

9.0 REPORTING ..,.,.....,.............................._...,.,,,,,,..,.,. 9-i 

10.0 PROJECT SCHEDULE lo- 1 

TABLES 
TABLE 3.1 GROUNDWATER REMEDIATION GOALS 
TABLE 3.3 KEY DESIGN PARAMETERS FOR AIR SPARCING SYSTEM 
TABLE 8. I REMEDL4L ACTIVITY DERIVED b’ASTE 

FIGURES 
FIGURE 1 
FIGURE 2 
FIGURE 3 
FIGURE il 
FIGURE 5 
FIGURE 6 
FIGURE 7 

COVER SHEET AND VICINITY MAP 
SITE LAYOUT 
PIPING PLAN AND NEW PIEZOMETER LOCATION MAP 
AIR SPARGING AND PIEZOMETER DETAILS 
EQUIPMENT COMPOUND AND DETAILS 
PROCESS AND lNSTRU;L?ENTATION DIAGRA>I - AIR SPARGLNG SYSTEM 
ELECTRICAL DISTRIBUTIO;‘U: AND DETAILS 

APPENDICES 
APPENDIX A SITE SPECIFIC HEALTH AND SAFETY PLAN 
APPENDIX B CONSTRUCTION QUALITY CONTROL PLAN 
APPENDIX C SAMPLING AND ANALYSIS PLAN 
APPENDIX D ENVIRONMENTAL PROTECTION PLAN 
APPENDIX E CALCULATIONS 



I.0 INTRODUCTION 
,-a*\ 

Under Delivery Order No. 0083 Modification 1 of Navy Atlantic Division (L.4NTDIV) Contract 

X62470-93-D-3032, OHM Remediation Services Corp. (OHM) will provide labor, equipment and 

materials necessary to construct and operate an interim air sparging remediation system at Camp 

Lejeune. Xorth Carolina. This Remedial Action Work Plan (RAWP) describes OHM’s approach to 

implementing the Interim Remedial Action (IRA) at Site 35. Camp Geiger Area Fuel Farm. The 

elements of this RAWP are based on the information in the Revised Proposal for Construction of Air 

Sparging System dated Jul>’ 36. 1996: Phase 1. Interim Remedial Action Specifications dated August 14. 

1997; and Final Basis of Design for Phase I. Interim Remedial Action dated ALlgIst 14. 1997, 

‘This RA1VP identifies and describes ho\\ OHhl \\,ill implement the major tasks associated with 

supply in?. installing. operating. md monitoring operation of the Phase 1 air sparging system. This 

s> stem lvill be used to remediate shailo\\ gound\\ater contaminated Lvith petroleum products and 

sol\.ents at Site 35 as it migrates toward the site boundar!. in an area along the southern side of the 

proposed right-of-\\-a> for the U.S. Route 17 B>,pass. It includes the follo\ving sections: 

,“ -- \ 

Section 2.0 Pre-construction Acti\.ities 

Section 3.0 Design Basis and Criteria 

Section 4.0 Svstem Construction l‘asks and Jlethods 

Section 5.0 Electrical Polver Installation 

Section 6.0 Sbxtern Start-up 

Section 7.0 System htonitoring 

Section 8.0 Transportation and Disposal 

Section 9.0 Reporting 

Section i 0.0 Prqjecl Schedule 

1.1 REMEDIAL ACTION OB.JECTIVES 

The objectives of the Phase I IRA are to: I) as3ess the applicability of air sparging technology to 

address shallow groundwater contamination at Site 35; 2) provide pilot data to evaluate effectiveness. 

implementabiliq, and costs of a full scale system; 3) obtain design parameters for a full scale system 

design; and 4) assess the potential impact of fugitive emissions in the vicinity of the proposed highway 

project for the Route 17 Bypass. This plan details OHM’s plan for construction,, operation, and data 

collection of’ an in-situ air sparging (IAS) system with a lOO-foot long air sparging trench at Site 35. The 

system shall function as an IAS “curtain” and is intended to remove contaminants as the plume travels 

through the curtain. Data obtained from this full-scale IAS system will allow evaluation of the IAS 

technology and assessment of its effectiveness in remediation of shallow groundwater contamination. 

Ot-iM Prqject 17536WP Operable Unit No. 10, Site 35 October 1997 
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Sufficient data will be collected to assess the impact of air emissions on human health and the 

environment, and verify that air emissions will not impact the proposed highway project. 

Following construction of the Phase I interim remedial action IAS system. adjustrlents or 

improvements will be recommended for the full scale remedial action. The ultimate objective for the 

full scale system is to treat ground\vater passing through the air sparging curtain to levels presented in 

Section 3.0, Table 3. I. 

1.2 SITE BACKGROUND 

Site 35 at Camp Geiger refers to a former fuel storage and dispensin g facilitb. Camp Geiger \va> ~ 

constructed in 1935. Originally, the Fuel Farm AS?‘5 \\ere used for storage of No. 6 fuel oil. The 

facility consisted primarily of fiye I S.OOO-gallon nbo\.eground storage tanks (ASTs). a pump house. a 

fuel loadingiunloading pad, an oil/water separator, and a distribution island. At some unrecorded date 

the Fuel Farm Lvas converted for storage of other petroleum products including unleaded gasoline, diesel 

fuel, and kerosene. These petroleum products Ilvere used to fuel go\‘ernment vehicles and to suppI>. 

underground storage tanks (USTs) in use at Camp Geiger and the nearby New River Marine Corps Air 

Station. The tank farm Leas demolished in the Spring of 1995, Soil remediation activities \verc 

conducted by OHM between the Spring of I993 and the Spring of 1996. Numerous monitoring \\.ells 

1laL.e been installed at the Site 35 to define the extent of dissolved-phase groundwater contamination. 

1.3 SITE DESCRIPTION 

Camp Lejeune is located in Onslow County. North Carolina, and covers approximately 334 square 

miles. Camp Lejeune is bisected by the New River, which flows in a southeasterly direction and forms 

a large estuary before entering the Atlantic Ocean. The bvest and northwest borders of Camp Lejeune 

are defined by U.S. Route 17 and State Route 23, respectively. The eastern border is defined by the 

Atlantic Ocean shoreline while the Cit>, of Jacksonville, North Carolina, borders Camp Lejeune to the 

north. Figure I provides a vicinity map. 

Camp Geiger is located at the extreme northwest corner of Camp Lejeune and is comprised of a 

mixture of troop housing, personnel support and training facilities. The main entrance is located along 

U.S. route I7 approximately 3.5 miles southeast of the City of Jacksonville, North Carolina. Camp 

Geiger is roughly bounded by Brinson Creek to the north and northeast, an abandoned Seaboard Railroad 

right-of-way to the east, Curtis Road to the south, and U.S. Route 17 to the west. Site 35, Camp Geiger 

Area Fuel Farm refers to a former fuel storage and dispensing facility that was located just north of the 

intersection of Fourth and “G” Streets as illustrated on Figure 2 Site Layout. 

OHM Project I7536WP Operable Unit No. 10, Site 35 October 1997 
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The full scale horizontal air injection trench will be installed in a relatively flat field just north of 

Fourth Street along the south side of the future U.S. Highway 17 Bypass right-of-way as illustrated in 

Figure 2. Groundwater is approximately 6 to 8 feet below land surface (bls) and flow in the surficial 

aquifer was determined to be to the northeast towards Brinson Creek. The surficial aquifer extends from 

ground surface to a semi-confining layer located at approximately 40 to 44 feet bls. The surflciai aquifer 

typically consists of sequences of fine-grained, coarse sands, silt, and clay. The Castle Hayne semi- 

confining unit consists of dark green silt with some shell fragments and sand. Scattered clay and peat 

lenses have been observed between 32 feet bls and the land surface. 

Extensive groundwater contamination was observed in the surficiai aquifer along both the upper and 

louver monitored intervals, Fuel-related contaminants are more prevalent in the upper portion of the 

surficial aquifer and solvent-related contaminants are more prevalent in the louver portion of the surficinl 

aquifer. 

1.1 SUMMARY OF PREVIOTJS INVESTIGATIONS 

. 

. 

. 

* 

. 

. 

. 

. 

. 

. 

/--., 

The following is a list of previousi>, conducted site assessment studies conducted for the subject site: 

?VAR, Initial .4ssessment Study of Marine Corps Base, Camp Le.jeune, North Carolina. 1983 

ESE, Final Site Summary Report, MCB Camp Lejeune, September 1990 

NUS, Draft Field InvestigationiFocused Feasibility Stud),, Camp Geiger Fuel Spill Site, MCB. Camp 

Lejeune, NC, 1990 

Law Environmental: Final Report of Underground Fuel Investigation and Comprehensive Site 

Assessment, Camp Geiger Fuel Farm, MCB Camp Lejeune, NC. 1992 

Law Environmental, Addendum to Report of Underground Fuel investigation and Comprehensive 

Site Assessment, Camp Geiger Fuel Farm, MCB Camp Lejeune, NC, 1993 

Baker Environmental, Inc., Interim Remedial Action Remedial Investigation/Feasibility Study for 

Soil, O.U. 10, Site 35, Camp Geiger Fuel Farm, MCB, Camp Lejeune, NC, 1994 

Baker Environmental, Inc., Final remedial Investigation Report, Operable lJnit No. 10. Site 35, 

Camp Geiger Area Fuel Farm, IMay 1995 

Baker Environmental, Inc., Record of Decision (ROD) for Surficial Groundwater for a Portion of 

Operable Unit No. 10 Camp Geiger Area Fuel Farm, May 1995 

Baker Environmental, Inc., Final Interim Feasibility Study, Operable Unit No. 10, Site 35, Camp 

Geiger Area Fuel Farm, July 1995 

Baker Environmental, Inc., Draft IAS Treatability Study Report, Operable 1Jnit No. 10, Site 35, 

Camp Geiger Area Fuel Farm, November 1996 

OHM Project 17536WP Operable Unit No. 10, Site 35 October 1997 
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. Baker Environmental, Inc., Draft Supplemental Groundwater Investigation Report, Operable Unit 

No. 10, Site 35, Camp Geiger Area Fuel Farm, November 1996 
. Baker Environmental, Inc.. Draft Feasibility Study, Operable Unit No. 10, Site 35, Camp Geiger 

Area Fuel Farm. January 1997 
. Baker Environmental, Inc., Site 35. Pre Interim Remedial Action Field Investigation Letter Report, 

June 1997 

1.5 REFERENCES 

The follo\\ing reference documents Lvere utilized as the basis for preparing the elements of this 

RAU’J’: 

OHM Remediation Services Corp., Contract X62170-93-D-3033. Delivery Order 083, Modification 

1, Proposal for Construction of air Sparging Sqxtem, 0.L;. 10, Site 35. Camp Geiger. MCB Camp 

Lejeune, N.C., Jolly 26, 1996 

Baker Environmental, Inc.. Site 35, Final Basis of Design for Phase I Interim Remedial Action. 

Operable Unit No. IO. Site 35 - Camp Geiger .4rea Fuel Farm. MCB Camp Lejeune, North Carolina. 

August 14. 1997 

Baker Environmental, Inc., Specifications. Phase I Interim Remedial Action at Operable Unit No. 

IO. Site 35, MCB Camp Le$etme, Xorth Carolina. August 14, 1997 

Baker Environmental, Inc.. Site 35. Pre Interim Remediai Action Field Investigation Letter Report. 

June 1997 

Steven R. Day. Hazardous Materials Control Research Institute Superfund ‘90, Deep Groundwater 

Collection Trenches by Bio-Pol>,mer Drain >Tethod 

OHM Remediation Services Corp. Commenrs on Draft Basis of Design for Phase J Interim Remedial 

Action Operable Unit No. 10, Site 35, hlay IS, 1997 

Department of the Navy, Letter Response to Comment Draft Basis of Design Phase I, O.U. 10, Site 

35, September 3, 1997 

OH&l Project 17536WP Operable Unit No. IO, Site 35 

1-4 

October 1997 



2.0 PRECONSTRUCTIONACTIVITIES 

2.1 PRECONSTRUCTION SUBMITTALS 

The following plans have been developed for this delivery order and are to be considered as 

complementary components to this Lvork plan: 

. Site-Specific Health and Safety Plan (SHSP) (included herein as Appendix A) 
* Construction Quality Control Plan CCQCP) (included herein as Appendix B) 
* Sampling and Analysis Plan (SAP) (included herein as Appendix C) 
* Environmental Protection Plan (included herein as Appendix D) 

Additional reports. certifications. etc.. \\,iil be submitted in actordance \\ith the submittal resister. 

The submittal resister is included in the Construction Qualit>. Control Plan. 

2.2 PERMITS 

OHM L!.ill prepare all permit applications for submission bq the Base as required for construction 

of this remediation SL stem. Permits/registration required for this proiect include the follou ing: 

0 L’tiiilq clearances 
II Base construction?‘ciigging permits 
(D Electrical permits 
* Li’ell construction permits as required 

2.3 PROCUREMENT 

Upon approval of this Work Plan. OHM V, iIi start procurement of ne\v equipment, materials, and 

subcontractors necessary for the execution of this project. The major equipment and materials to be 

procured include: 

. Air sparging compressor package 
* Air sparging distribution piping 
. Porous air sparging piping 
. Fittings and valves 
* Instrumentation 

Specialty subcontractors may be utilized to execute certain portions of w-ork at 0.U. 10, Site 35. The 

following is a list of potential subcontracted services: 

OHM Prqject 17536WP Operable Unit No. 10, Site 3.5 
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. Direct push or geoprobe services for piezometer installation 

. Electrical distribution 
a Laboratory services for groundwater monitoring analyses 
. Transportation and disposal ser\,ices for residuals 

2.4 PRECONSTRUCTION MEETING 

OHM \vill participate in a pre-construction meetin g at kl?B Camp Lejeune with Base. LANTDIV 

and other parties prior to Imobilization to the site. OHM representatives bviil include at a minimum the 

Pr~~~ject Manager and Site Supervisor. ‘The purpose of this meetins will be to: 

. Confirm roles and responsibilities of kc>. personnel and fin\\ of communication for prqjecr 

execution. 
. Re\sie\\. the project schedule. work hours. sequence of tasks and key milestones. 
* Identify and discuss Base-specific issues re1atir.e to the upcomin, ~7 mobilization and construction 

activities. 
D Obtain the necessary. security clearances for operations personnel. 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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3.0 DESIGN BASIS AND CRITERIA 

This section of the RAWP provides a detailed description of the design objectives: remedial 

technology; variances from the existing Phase I Interim Remedial Action Specifical ions and Final BOD 

prepared by Baker Environmental (Baker) dated August 14, 1997; and rationale for equipment selection 

and sizing including design calculations. 

3.1 DESIGN OBJECTIVES 

The design objectives of this Phase I interim remediation \x.ork plan are as f’ollo\~s: 

* Provide a plan for installation of loo-feet Ion g field pilot-scale air sparin g ~,Lell. air coinpressor 

system. and air spargin, ~ 0 s\.stem monitoring vi,elis. 

. Assess the applicability of in-situ air sparging (IAS) technology. in treatin= (7 BTEX and chlorinated 

solvent contaminated shallow groundwater at Site 35 by evaluating the cff.ecti\,eness. 

implementability, and cost of a full-scale treatment system. 

* Obtain sufficient data to develop a full-scale sqxtem remedial design. 

. .4ssess the impact of air emissions on human health and the environment., and cerif) that ai1 

emissions will not impact the proposed high\tay project. 

The air sparge trench for Phase I \\ill span approximately 100 feet perpendicular to flolv ot’er a small 

portion of the contaminated plume at the site and is therefore, referred to as a Phase I interim remedial 

action (IRA). 

After the Phase I IRA performance is e\,aluated, adjustments or improvements will be recommended for 

the continuation of the IRA (i.e., Phase II) and possible extension of the L4S system. Ultimately, the 

goal of the interim remedial action is to prevent the migration of fuel and solvent-related groundwater 

contamination. The overall site ground\vater cleanup goals for the contaminants of concern are presented 

inTable 3.1. 

Table 3.1 - Groundwater Remediation Goals 

Contaminant of Concern Remediation Level (ug/L) Basis 

Trichloroethene (TCE) 2.8 NCWQS 

cis- 1 ,2-Dichloroethene (cis DCE) 70 NCWQS 

trans- 1,2-Dichloroethene (trans DCE) 70 NCWQS 

OHM Project 17536WP Operable Unit No. 10, Site 35 October 1997 
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1 Table 3.1 - Groundwater Remetliation Goals I 

Contaminant cf Comers Rermdintion Level fug/L) Bns is 

Ethylbenzene 29 NCWQS 

1 Xylenes (total) / 530 / NCWQS I 
Methyl Tertiary Butyl ether (>lTBE) ‘00 NCWQS 

Benzene I NC\iJQS --I 

Ethylbenzene 

I .2-Dichloethene 

Tetrachloroethene 

I. 1,3,2-Tetrachloroethane 

Vinyl Chloride 

Note: 

29 

70 

0.7 

0.41 

0.015 

NCWQS 

MCL 

NCWQS 

NCWQS ~ 

Risk-based RGO (1) 

( I) Based on a carcinogenic target risk level of I N IO-‘. The equation used to calculate this RGO is based 

on guidance in lJSEPA Region IV Bulletin, November 1995. 

(2) This table w’as taken from Table 2-l in the Baker Environmental, Inc., Site 3j> Final Basis of Design 

for Phase I Interim Retnedial Action. Operable Unit &‘o. IO. Site 35 - Camp Geiger Area Fuel Farm. 

MCB Camp Lejeune, North Carolina. August I-?. 1997. 

3.2 REMEDIAL TECHNOLOGY 

Air sparging was determined in the “Interim Record of Decision (ROD) for Surficial Groundwater 

for a Portion of Operable Unit No. 10 - Camp Geiger Fuel Farm, ” signed on September 5, 1995 to be the 

best available technology for remediating the contaminated groundwater. Equipment selected by Baker 

Environmental, Inc. included a rotary screw air compressor system for injecting air to the air sparging 

Lvell. 

3.3 MQDTFICATIONS TO TWE SPECIFICATIONS 

With exception of the horizontal air sparging well, OHM views other components of the Phase I 

system to be temporary. Therefore. OHM presents several modifications to the remediation system as 

specified. The following is a summary of these changes: 

. The air compressor will be placed on a gravel base to reduce the cost of this temporary installation. 

OH&l Project 17536WP Operable ljnit No. IO, Site 35 
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S YS TEM CONS TR UCTION TASKS A NnD METHODS 

.A breather proof enclosure will not be provided for the air compressor. The compressor will be rated 

for outdoor use. 

A 6-feet (not ! O-feet) high chain link fence \L ith j-strand barbed \vire around the perimeter of the 

air compressor compound will be provided. 

The air spargin? header pipin, (7 will be routed above ground. 

Lt.ell vaults are not pro\ ided xtithin the trench for the three air spargin: trench risers, 

3.4 EOUIPMENT .%?I) &IATERIAL SELECTION 

This section provides detailed information on individual components of the treatment system and 

the rationale for equipment selection. Table 3.1 summarizes the key design parameters for the air 

spnrninp svstems. 

Table 3.2 - Key Design Parameters for Air Sparging System 

.-I ir Spuyir7g Syctem 

Deprh to Lvater 

Confining la>.er 

Number of horizontal iveils 

Number of well vaults 

LVell diameter 

Distribution piping material 

Sparging screen material 

U’ell depth 

Well screen packing 

Horizontal sparging interval (length) 

Pressure needed at well head 

Header piping pressure 

Air sparge pipe and equipment loss 

Pressure capacity at compress 

Total flow requirements 

Design Pwameter/Ba~is- 

5.5-8 ft bls (Basis of Design by Baker. Pg. l-iOj 

10-U ft bls (‘Basis of Design by Baker) 

I each 

None 

1-l 2- to Z-inch 

IHDPE 

Porous Pipe or pipe with drilled holes 

40-44 feet (directly on top of aquitard) 

Gravel 

100 feet 

17 psi (OHM talc) 

20 psi (controlled by regu!ator) 

3 psi (OHM caic) 

IO0 psig 

150 scfm, ( OHM estimate) 

OHM Project I7536WP Operable Unit No. 10, Site 35 
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3.4.1 Horizontal Air Sparging Well 

The loo-feet long horizontal air sparing well will be constructed using a porous pipe or a pipe 

with drilled holes for delivering the injected air into the contaminated groundwater with three HDPE 

risers. OHM is proposing a relatively new design in air sparging piping for this application which 

appears to offer some significant advantages over conventional slotted pipe relative to air distribution 

and enhanced flow rates. The air sparge well will be installed just above the semi-combining clay layer 

to a depth of approximately 40 feet bls using deep trench excavation methods. 

It is estimated that the loo-feet long horizontal air sparging well could have a flow rate well in 

excess of 1 standard cubic feet per minute (scfm) per foot. However, these high flow rates may not be 

necessary to attain remedial goals. This will be determined in the pilot test. For design purposes a flow 

rate for the horizontal well is conservatively assumed to be 100 scfm. The air sparge well and header 

are designed to handle 100 scfm of air. 

3.4.2 Vertical Monitoring Piezometers 

The monitoring points will be installed by direct push methods rather than conventional drilling. 

Ten new shallow and deep groundwater piezometers, each l-inch diameter PVC, will be utilized to 

monitor groundwater conditions hydraulically upgradient and downgradient of the sparging curtain. 

Figure 3 shows piezometer locations and Figure 4 shows details of the piezometers. 

3.4.3 Air Sparge Well Distribution Piping 

Materials of construction evaluated for use in air sparging well distribution piping include 

thermoplastic, iron, Chem-Aire, ABS, and Air-Pro HDPE. Compressed air rated HDPE was selected for 

the air sparge well distribution piping based on its safety, durability, rapid joint curing time, flexibility, 

pressure rating, weight, speed of installation, and overall cost. The selected material is also resistant to 

oils, corrosion, and to some extent UV light. Air-Pro HDPE piping is pressure and temperature rated 

for all air sparge distribution piping from the equipment compound to the air sparge well. Thle pipe is 

joined with socket fittings using an electric heating element to fuse the pipe. Fused joints are rated for 

full pressures within seconds after the joint is constructed. 

OHM Project 17536wP Operable Unit No. 10, Site 35 

3-4 

October 1997 



/‘B-OHM Remediation 
\# Services Corp. SYSTEM CONSTRUCTION TASKS AND METHODS 

The three riser pipes will distribute compressed air to the air injection well as shown in Figures 

4 and 6. The piping is sized to accommodate pressure drop both along the horizontal well and to the 

equipment compound to meet performance requirements. The piping sizes are shown on Figure 6. 

Sizing and pressure loss calculations are provided in Appendix E. 

3.4.4 Air Sparging Compressor-System 

A 40 horse power (hp) rotary screw compressor with 3-phase, 480 volt electric drive motor will 

be utilized to supply compressed air for the air sparging system. This unit will be capable of attaining 

a rate of approximately 150 SC& at 100 psi. Primary components of the skid mounted system include: 

a continuous-duty cycle compressor, a 200 psi rated steel receiver tank, motor starter, coalescing filters 

to remove oil, automated condensate removal system, after cooler, an oil/water separator, solenoid 

valves, regulator, instrumentation, interconnecting piping, and a control panel. Compressed air will be 

delivered continuously through a manifold system to the individual wells. Figure 6 shows the piping and 

instrumentation diagram (P&ID) for the air sparging system. Coalesced oil is collected in a designated 

container, while oil-free condensate is discharged to the ground. All air sparging components including 
,‘-r. the air compressor and panels will be designed for exterior outdoor applications and be weather-proof. 

3.4.5 Well Heads, Vaults, and Instrumentation 

Each of the three air sparging well risers will be equipped with a O-100 psi pressure gauge, air 

flow meter, and ball valve for flow control. Figure 4 shows details for the air sparging well heads. 

3.4.6 Equipment Compound 

The temporary air sparging unit will be delivered to the equipment compound mounted on a steel 

skid. A 4-inch layer of gravel will be provided as a foundation for remediation equipment. A secure 

6-feet high chain link fence with two access gates will surround the entire equipment compound. 

Figure 5 provides a preliminary equipment compound layout. 
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3.5 SYSTEM CONTROL LOGIC 

Instrumentation and controls for the air sparging system are based on control relays and contacts 

for monitoring and system control. The process and instrumentation diagram (P&ID), shown as Figure 6, 

delineate the instrumentation and controls for the system. The air compressor pump will be controlled 

by a hand-off-auto switch, located at the control panel. A preset low air pressure switch will be located 

in the air sparge well header prior to the branch lines. If air pressure drops below the preset level, 

solenoid valves shall close and initiate an alarm conditions. 

OHM Project 17536WP Operable Unit No. 10, Site 35 Octo‘ber 1997 

3-6 



4.0 SYSTEM CONSTRUCTION TASKS AND METHODS 
“1 

4.1 MOBILIZATION 

OHM will mobilize personnel and equipment as necessary from its Southern Region offices, 

including Covington, Georgia; Norcross, Georgia; Clermont, Florida; and Gallatin, Tennessee. Prior to 

beginning work on site, a training meeting will be conducted to brief all site personnel on the 

Site-Specific Health and Safety Plan, construction drawings, and other relevant site-specific plans. Site 

hazards and conditions will be discussed and all personnel will acknowledge their understanding and 

compliance with the plan by signing an approved acceptance form. 

4.2 SITE PREPARATION 

Project site setup and preparation will consist of the following main activities: 

. Temporary Facilities Installation - OHM will utilize its office trailer already located at the Lot 

203 at Holcomb Boulevard, Camp Lejeune as an administrative area and command center. In 

addition, a canopy/decontamination trailer will be set-up on-site. The decontamination 

trailer/canopy will serve as the control check point for contractor/subcontractor personnel 

entering the site. 

. Site Survey - OHM will layout the horizontal air sparing well location, piezometer locations, 

trenches, electrical lines, equipment lay down areas, and equipment compound prior to 

installation. The locations will be visibly marked using reinforcing bars and/or wood stakes. 

. Erosion and Sedimentation Control - OHM will establish controls to prevent erosion and 

sedimentation through the use of sediment fencing and diversion berms. In this manner, OHM 

will mitigate the spread of contamination to other areas and minimize run-on into thie active 

work area. Silt fencing may be placed along the down gradient sides of trenched areas. Clean 

soil may be used to construct a berm on the up-gradient side of the excavated areas to prevent 

the intrusion of surface water into the open trenches prior to backfill. The Environmental 

Protection Plan included in Appendix D of this RAWP provides details on environmental 

controls. 

. Install Construction Fences - OHM personnel will erect safety fencing around the designated 

work areas. Fencing will be 3 feet high, bright orange, polyethylene, mesh fence to prevent 

personnel from accidentally entering an open trench. 
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. Site Security - All persons entering the site will be required to sign in and out daily. OHM 

reserves the right to deny access to any individual not showing proper identification. 

. Decontamination Areas - In areas of excavation through contaminated soil, personnel and 

equipment decontamination areas will be provided within the Contamination Reduction Zones 

(CRZ) upon exiting the contaminated working areas. The Site-Specific Health and Safety Plan 

addresses these areas in detail. 

. Health and Safety Zones - The site will be segregated into work areas on the basis of degree of 

hazard and PPE requirements. Personnel working within the CRZ will be required to wear the 

appropriate PPE as outlined in the Site-Specific Health and Safety Plan. Excavation areas within 

the CRZ will be designated the exclusion zone and will be delineated by orange safety fencing. 

OHM health and safety personnel will provide site air monitoring when excavating in areas of 

contaminated soil and will adjust work zone boundaries as appropriate. 

/--- 

. Personnel Decontamination Facility - OHM will set up a personnel decontamination area at the 

site. The location will be near construction areas depending on the phase of remediation 

activities. It will be furnished with portable wash basins. All decontamination and cleaning 

water generated from the decontamination activities will be collected and stored prior to analysis 

and subsequent disposal. 

4.3 UTILITY CLEARANCES 

OHM will contract with No-Cuts to provide location services. No-Cuts will identify and mark 

all known utilities potentially within the work zones. OHM will exercise caution while performing 

intrusive work and will implement its Standard Operation Procedures for excavation or drilling near 

utilities. Techniques for minimizing damage to existing utilities include the use of location devices, 

utility location services, and hand digging. OHM’s Site-Specific Health and Safety Plan also addresses 

these concerns. 

BIO-POLYMER SLURRY TRENCHING METHOD 

Based on the excavation depth of 44 feet into sandy soils, with a water table approximately 6 

to 8 feet bls, the open trench will require support to remain open during the well installation. To 

accomplish this, the vertical walls of the trench will be supported by an engineered, biodegradable slurry. 

The air sparging well material will be placed in the trench and the trench backfilled with gravel. 
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4.4.1 Bio-polymer Slurry 

The slurry for supporting the trench will consist of a stable suspension of biodegradable 

bio-polymer in water. The bio-polymer slurry consists of 99 percent water and about 1 percent ground 

guar beans and proprietary degradable additives. The properties of the slurry will be monitored during 

trench excavation to verify that the slurry meets the necessary requirements and to determine when 

breakdown of the slurry begins. The gel strength of the slurry will be maintained at an optimum so that 

hydrostatic pressure is transferred from the slurry to the trench walls. Admixtures of softening agents, 

preservatives, dispersants, or retarders will be added to the slurry in the mixing plant to permit efficient 

use of and proper workability of the slurry. The bio-polymer slurry may be modified as required for 

successful trench excavation. 

The bio-polymer will be prepared in an on-site mixing plant and hydrated in a tank with 

circulation until the resulting slurry appears homogeneous and meets project requirements. The slurry 

mixing plant will contain a high speed/high shear colloidal mixer with a static agitator. 

The slurry used in trenching will be tested each shift in accordance with API RP 13B to ensure 

the ability of the slurry to stabilize the trench. Samples of the slurry will be obtained from both the 

trench and mixing plant. The following tests will be performed at the indicated minimum frequencies: 

. Viscosity 2 per shift 

. Density 2 per shift 

. PH 2 per shift 

. Temperature 2 per shift 

4.4.2 Excavation and Material Handling 

This section describes excavation, handling potentially contaminated soils, stockpiling, and a 

sequence of operation to for installation of the bio-polymer slurry trench. The air sparging trench will 

be constructed to the lines, grades and cross sections as indicated on Figure 4. The trench will extend 

through the overburden to the semi-confining layer located approximately 40 to 44 feet bls. The actual 

depth of the semi-confining layer will be based on examination of spoils. 

Prior to start of excavation, a working platform will be constructed in the air sparging trench 

area. This platform will be relatively level and will be constructed of a stable surface of compacted fill 

and/or excavated earth which will support the excavator during trench construction. The walls of the 

working platform will also provide an adequate bio-slurry head to maintain a trench wall stability safety 
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factor of a minimum of 1.1. The height of the working platform above the existing land surface will be 

calculated based on depth of water table at the time of excavation. The height of working platform is 

anticipated to be less than 6-feet above land surface. The working platform will be lined to prevent 

additional contamination during excavation. The trench will be excavated using a long reach backhoe 

capable of excavation of a 2-feet wide trench in a single pass to a depth of the confining layer from the 

working platform. 

After the initial 3-feet of soil has been excavated and stockpiled, slurry will then be pumped from 

the mixing plant into the trench at the time excavation begins. The level of the slurry in the open trench 

will be maintained no more than 3 feet below the ground surface until the placement of air sparging pipe 

and gravel backfill is complete. The trench will be constructed without undue interruption until it is 

completed. The integrity of the slurry will be maintained at all time, including periods of work stoppage. 

Measurements of the trench depth will be taken at least every 20 linear feet for generation of an as-built 

profile of the trench depth. Depth measurements will be made from the working platform to the bottom 

of the trench. 

,rcI 

Excavated material will be stockpiled on and covered with plastic sheeting a sufficient distance 

from the trench excavation to ensure that the stockpiles do not affect trench stability. Stockpiled soils 

will be sampled in accordance with the Sampling and Analysis Plan included as Appendix C of this 

RAWP. 

4.4.3 Horizontal Air Sparing Piping Placement and Backfill 

The loo-feet long, 2-inch diameter horizontal air sparging porous pipe will be pre-assembled at 

the site using fusion welding techniques with the three l-inch HDPE risers and lowered through the 

bio-slurry to the bottom of the trench. The air sparging pipe will be placed into the trench from the 

surface with fabricated concrete weights and pre-measured cables at the spacing required to counteract 

the buoyancy of the pipe. The piping plan presented in Figure 3 shows the location of the horizontal 

air sparging well and details are present in Figure 4. Graded gravel backfill will be immediately tremied 

through the slurry. Backfill placement will continue from the porous pipe located above the aquitard at 

approximately 40 to 43 feet bls to approximately 3 feet bls. The gravel backfill gradation will be based 

on filter criteria to minimize plugging. 

A geotextile shall be placed over the gravel backfill at approximately 3-feet bls. The trench will 

then be backfilled between 3 feet bls and the land surface with clean excavated soil and compacted to 

prevent surface water from migrating into the trench. Soils containing less than 100 parts per million 
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(ppm) of total organic halogens (TOX), less than 40 ppm of total petroleum hydrocarbons (TPH), and 

less than 10 ppm to the benzene, toluene, ethyl benzene, and xylene (BTEX), can be used as fill material. 

4.4.4 Degrade Slurry and Develop Air Sparing Trench 

Once construction is complete, the slurry will be broken and the air sparge well developed much 

like a water well is developed. First, the pH of the slurry is lowered to below 7 to initiate enzyme action, 

then a propriety enzyme breaker solution is added to ensure bio-degradation. The degraded slurry and 

water in the trench will be tested to demonstrate that the slurry has been broken. The viscosity 

temperature and pH of the slurry will be tested to verify degradation. To remove the remaining residues, 

water will be continuously pumped and recirculated through the gravel backfill while metering in 

additives to inhibit anaerobic digestion. Pumping and flushing will continue for a day or several days 

until the flush water is clear, free from slurry, pH is stabilized, viscosity of flush water is similar to that 

of tap water and the trench continuity obvious. 

PIPING AND WELL HEAD INSTALLATION 

OHM’s field personnel will install the air sparging piping and complete well heads as indicated 

on the drawings. All distribution piping will be constructed above-grade. Air sparging lines will utilize 

Air-Pro HDPE with socket welded joints. The Air-Pro piping will be pressure tested for leaks in 

accordance with manufacturer’s recommendations. A single header will provide air to each of the three 

air sparging well risers. Figures 3 and 4 show well head and piping details. 

4.6 EOUIPMENT COMPOUND INSTALLATION 

The sub-grade in the area of the equipment compound will be leveled, compacted, with all 

vegetation removed, Herbicide will be used as necessary on the sub-grade to inhibit vegetation growth 

and a plastic sheeting will be placed on this treated sub-grade. Gravel shall be added in the area of the 

proposed compound fence. The gravel areas will be sloped to match the existing grade and the 

skid-mounted air compressor will be placed on this gravel area as shown in Figure 5. 

Upon completion of all equipment, piping, and electrical installation, a chain-link fence topped 

with barbed wire will be placed around the equipment. Signs will be placed on all sides of .the fence 

stating ” No Unauthorized Entry.” 
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4.7 PIEZOMETER INSTALLATION 

Following the air sparging well installation, a well installation subcontractor will mobilize a 

direct push rig to the site to commence installation of the vertical piezometers. A total of 15 piezometers 

will be utilized for monitoring the performance of the Phase I air sparging system as shown in Figure 3. 

Thirteen of the 15 piezometers will be installed using direct push technology. Two piezometers will 

installed manually by OHM within the air sparging trench during the backfilling operation. Nested well 

pairs will be installed at both shallow (<I5 feet) and deep (30-40 feet) water bearing zones in the upper 

aquifer using direct push equipment as presented on Figure 4. 

The nested piezometers spaced at various intervals will be used to adequately monitor petroleum 

and chlorinated solvent constituents predominating in the shallow and deep zones of the upper water 

bearing zone. Each piezometer will be driven to depth with using a steel sacrificial tip and outer casing. 

A 1 -inch SCH 40 PVC riser with slotted 0.010 inch slotted screen will remain in place as the steel sleeve 

is retracted. A bentonite seal will be placed near the top of each piezometer. Surface completions will 

be below grade and will consist of a S-inch diameter well vault with locking well cap and cover. Figure 

4 shows the detail for the shallow and deep piezometers. 

Prior to well installation, OHM will mark each of the proposed locations in the field as shown 

on Figure 3. A pilot hole will then be advanced in each boring using a hand auger or post hole diggers 

to a depth of 4 feet bls to check for unmarked subsurface obstructions. If subsurface obstructions are 

not encountered, the piezometer will be driven/pushed to completion depth using the direct push rig. If 

subsurface obstructions are encountered, then the well location will be off-set. In areas where utilities 

are present, hand digging will be employed to minimize the possibility of damage to the existing facilities 

and/or services. 

This technique will produce minimal soil cuttings for subsequent recycling or disposal. The 

small amount of soil generated during the installation of the piezometers will be combined with the soils 

generated from the trenching operations. This material will be tested along with the trenched soils in 

accordance with the Sampling and Analysis Plan. 

4.8 SITE RESTORATION AND DEMOBILIZATION 

Upon completion of installation of the remediation system, OHM will begin site restoration 

activities. The site will be regarded to the original contours. Grass areas destroyed or disturbed during 

construction will be seeded. OHM will repair asphalt pavement areas and roadway surfaces damaged 
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or destroyed during construction to North Carolina standards. Upon completion of site restoration, all 

equipment, support trailers and personnel will be demobilized from the project site. 
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5.0 ELECTRICAL POWER DISTRIBUTION 

OHM will provide primary electrical power to the temporary compound by tapping into the 

base’s existing aerial 12.47kV power line. The new electrical transformer was sized to supply power 

for the future Phase II remedial action which may require air compressors for up to 1,100 linear feet of 

air sparging trench. OHM’s electrical subcontractor will install a new power pole with three 100 kVA 

transformers and a 600 amp service entrance rated panel board. Overhead lines will run from an existing 

power pole to the new power pole, as shown in Figure 7. Three phase, 480 V power to the compound 

will be delivered from the new power pole to the compound via an underground concrete encased feeder. 

The electrical distribution details are shown in Figure 7. 

The main distribution panel board will be enclosed in a NEMA 3R enclosure and it will be mounted 

on the new service pole. The control panel for the air sparging system will be mounted1 on the 

equipment. Hand/off/auto switches and alarm/run lights will be provided for the air sparging system. 

Prior to startup, all electrical equipment will be tested to ensure proper operation. All electrical work 

shall be in accordance with NFPA 70. 
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6.0 SYSTEM STARTUP 

System start-up and monitoring activities will begin upon final completion of the equipment, 

piping, well head, and electrical installation. The air sparging system start-up and optimization will 

require approximately 5 days. This will include testing, calibration, adjustment, and initial maintenance 

of the compressor and ancillary process equipment and instrumentation. During this time, th’e system 

will be placed into operation. Specific start-up and optimization activities include: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Equipment shakedown (mechanical and electrical) 

Further air sparging well development as necessary to prepare for air injection 

Test and calibrate process controls and equipment including testing of critical alarms and system 

shutdowns 

Develop and quantify air flow and pressures to the horizontal sparging well 

Determine air injection breakthrough pressure and develop pressure and flow relationships 

Determine and quantify air injection rates and responses to nearby groundwater monitoring 

piezometers 

Test three injection points along the horizontal well and observe air distribution patterns 

throughout the horizontal screen interval 

Test and calibrate process controls and equipment including testing of critical alarms and system 

shutdowns 

Document start-up monitoring parameters for system optimization 

Perform baseline piezometer sampling and analysis in accordance with the Sampling and 

Analysis Plan 
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7.0 SYSTEM MONITORING 

Formal field pilot testing for up to 180 days, if necessary, will commence following the initial 

startup and shakedown period. A good monitoring program is essential in this phase for determining full 

scale design parameters, predicting performance, and determining full scale system costs for extending 

the air sparging wall to 1,100 linear feet. The network of piezometers will provide the basis for 

monitoring the performance of the air sparging system. Air flow rates will be varied during operation 

of the air sparging system and data collected to determine the lowest flow rate required to achieve the 

remedial goals. System monitoring components which are planned include the following: 

Baseline sampling and analysis from hydraulically upgradient and downgradient shallow and 

deep piezometers to assess initial concentrations of petroleum and chlorinated solvents in the 

groundwater prior to air sparging testing 

Sampling and analysis from select upgradient and downgradient piezometers to assess changes 

in contaminant concentrations across the air sparging wall 

Dissolved oxygen monitoring using the piezometer network to discern sparging influence, air 

injection rates, the uniformity of air distribution, and hydraulic properties of the sparging wall 

Routine piezometric surface measurements to assess potential mounding or other hydraulic 

properties relative to air injection rates which will be important design parameters for the full 

scale system 

Pressure monitoring to determine air sparging wall influence formational properties 

Soil vapor monitoring for VOCs using a field flame ionization detector (FID) from two 

piezometers in the air sparging trench to assess hydrocarbon emissions released from the 

sparging system 

Ambient vapor monitoring for VOCs (using an FID) near the proposed right-of-way for the new 

highway 

Also during the operation and monitoring period, routine maintenance of the system will be 

conducted by OHM. OHM personnel will visit the site routinely to monitor system performance and 

maintain the systems in accordance with the plans. During each visit, equipment operating parameters 

and well flow rates and pressures will be logged. The results of the pilot test will be presented in the 

Field Test Report to be included with the Contractor’s Closeout Report. 
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8.0 TRANSPORTATION AND DISPOSAL 
P-“- 

8.1 INTRODUCTION 

This Materials Handling, Transportation and Disposal Plan (MHTDP) was prepared for use 

during remedial action activities at the O.U. 10, Site 35, Camp Geiger Area Fuel. Farm site which is 

located within the Marine Corps Base, Camp Lejeune, North Carolina. 

The MHTDP objective is to specify the methods and procedures to be implemented by OHM 

to ensure that wastes generated during site remediation activities will be transported, stored, treated, and 

disposed of in full compliance with applicable federal, state, and local rules and regulations. 

8.2 CHARACTERIZATION OF WASTE STREAMS 

Based on the information provided to OHM in the Basis of Design and Specifications, OHM will 

generate various types of Remedial Derived Waste during installation, operation, and monitoring of the 

remediation system at this site which will require recycling, treatment, or disposal. These materials are 

outlined in Table 8.1. 

,/rm, OHM will complete characterization and disposal analysis of the waste materials generated from 

the remedial activities in accordance with Section 02222 of the specifications. For the purposes of this 

plan, OHM assumes that contaminants of concern are benzene, toluene, ethylbenzene, xylene , methyl 

tertiary butyl ether from aboveground storage tank (AST) releases of gasoline and diesel fuel; and 

trichloroethene, cis- 1,2-dichloroethene, trans-1,2-dichlorethene, 1,2-dichloethene, tetrachloroethene, 

1,1,2,2-tetrachloroethane, and vinyl chloride from solvent releases at a maintenance facility. 

OHM will collect samples in accordance with the Sampling and Analysis Plan and perform 

appropriate characterization and disposal analysis of the wastes described in Table 8.1 during the course 

of this project. Final characterization and disposal alternatives are contingent upon these anallyses. An 

addendum to this plan will be prepared with that information when it is available. 
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Table 8.1 - Remedial Activity Derived Waste From OU 10, Site 35 

Waste Description Estimated Quantity i Disposal Method _.___ .-.___._ _- -.---_-~ ---.-..-. ~-..~~~-- -- r--- -~--- 
PPE Personal protective ’ 8 drums j Off-site landfill 

equipment generated 
: during on-site remedial 

activity __--- 
Decontamination water Decontamination water 40,000 gallons / TBD: on-site 
Bio-Polymer Slurry from equipment oroundwater treatment 
Liquids cleanup, water from j ilant located at L.ot 203 

piezometer development or off-site disposal 

Excess water left after facility 

the bio-polymer slurry 
breaking ___~.-- ..--.- -----_-----.------.-----L----------.- 

Soil from trenching and Soil cuttings from well 500 tons TBD: on-site biocell, or 
well installation installation and off-site landfill 

contaminated soils from 
air sparge trench 
installation 

Excess Bio-degradable 
Slurry 

Solids from excess bio- 
polymer slurry and 
solids/sludge generated 
during breaking the 
oolvmer bond 

11 tons TBD; on-site bioi:ell or 

off-site landfill 

8.3 WASTE DISPOSAL APPROVAL 

OHM will assign a T&D Coordinator for this project who will report to the Project Maaager as a 

single point-of-contact for all waste management activities. The individual assigned to this project will 

be familiar with all the applicable portions of RCRA, CERCLA, and SARA regulations, especially 40 

CFR 261 (Identification and Listing of Hazardous Wastes). In addition, this individual will be familiar 

with the State of North Carolina regulations related to hazardous and solid waste treatment:, storage, 

disposal, and transportation. This individual will specify analyses needed to identify hazardous wastes. 

Based on this data and consultations with the Department of the Navy representatives, the project T&D 

Coordinator will assist the Department of Navy in identifying regulated wastes materials. The T&D 

Coordinator will also be responsible for preparing waste profiles to the selected disposal vendor and 

coordinating disposal approvals. 

Based on the materials identified that will require off-site disposal, it is anticipated that the wastes 

generated will not be RCRA hazardous pursuant to 40 CFR 261. The T&D Coordinator, in consultation 
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with the project manager and procurement personnel, has reviewed potential vendors to pre-qualify 

transportation and disposal companies based on: 

l NOV status 

l Ability to handle the wastes identified 

l Cost effectiveness of the available transportation and disposal options 

l Past experience 

At this time OHM has identified the following qualified vendors to provide transportation and 

disposal of non-hazardous petroleum contaminated wastes from this Delivery Order should this be 

necessary: 

l BFI Waste Systems 

l Cherokee Sanford Croup 
. East Coast Environmental 

8.4 WASTE PACKAGING 

All drummed waste of personal protective equipment (PPE) that is collected in 55-gallon (17H 

open-top) steel drums will be labeled and logged using OHM’s standard drum inventory proced.ures (see 

Drum Inventory Log presented in the Sampling and Analysis Plan). OHM will maintain these drum logs 

and a database summary of the type and quantity of wastes generated each day. Appropriate :measures 

will be taken to keep off-site back-up copies of this data as well. 

All materials will be accumulated on-site until sufficient quantities are available for shipment of a 

full load of drums or ( 20 to 30 cubic yards ) of bulk material. Pending quantities of waste, OHM will 

bulk or package waste in bulk roll-off containers for cost effective disposal. OHM will conduct weekly 

inspections of the temporary waste storage areas. All temporary storage will be in compliance with 40 

CFR 262.34 and the applicable North Carolina regulations. 

Decontamination water and well development water will be stored in drums or storage tanks pending 

quantity and location of each respective type. OHM plans to be transported to these liquids to the 

groundwater treatment plant adjacent to Lot 203 via tanker truck for treatment and discharge:. 
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8.5 PREPARATION OF REOUIRED DOCUMENTATION 

OHM will prepare or oversee the preparation of all paperwork associated with off-site dislposal for 

review and signature by LANTDIV and Camp Lejeune representatives. This will include TSDF waste 

profiles, and bill of lading or non-hazardous manifest. The selected vendor(s) will be required to provide 

all manifests, and other shipping paperwork. A completed example of all manifests, and other shipping 

paperwork will be provided for OHM’s review and approval at least one week in advance of the 

scheduled start of shipments. After these documents are reviewed by OHM they will be provided to the 

Navy’s representative for review and signature. Final copies of all manifests, and other shipping 

paperwork will be received by OHM’s on-site personnel at least 24 hours in advance of the scheduled 

start of shipments. 

The disposal vendors will provide written verification that the proposed disposal site is permitted 

to accept the contaminated materials generated from the site. The disposal vendors shall provide written 

verification that wastes were actually delivered to the disposal site. 
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9.0 REPORTING 
in- 

The following paragraphs discuss the reports OHM plans to prepare during the course of this project. 

Any other reports not mentioned in this section have been deemed non-applicable to this project. 

Environmental Conditions Report 

Prior to starting any field activities at the project site, ROICC and an OHM representative will tour 

the site, take photographs and note any existing environmental conditions on or adjacent to the site. This 

report will be submitted on a contractor’s production report form included in the Appendix D Quality 

Control Plan with attachments as necessary. 

Daily Reporting 

OHM will prepare and submit daily Contractor’s Production Reports and a Contractor’s Quality 

Control Report each day that field activities are conducted or material is delivered for this project. It is 

anticipated that the site supervisor will perform the role of site QC manager during all periods when the 

designated site QC manager is not present at the job site. 

r- 

As-Built Drawings 

The two sets of contract drawings will be maintained at OHM’s field offices at Camp Lejeune. These 

drawings will be updated as required for any deviation which has occurred. Upon completion of field 

activities, OHM will incorporate all changes into the record drawings for the project. Record drawings 

will accompany the submission of the Contractor’s Closeout Report. 

Monthly Status Reports 

Monthly status reports in the form and content previously approved by LANTDIV will be submitted 

by the Program Office. Sections regarding progress, forecast, costs incurred, committed, delivery order 

modifications, waste tracking, and government materials tracking will be included. Schedules will be 

updated and variances explained. The monthly status report will summarize operating data, equipment 

maintenance problems, and downtime associated with the system. 

Contractor’s Closeout Report 

OHM will supply a Contractor’s Closeout Report which will summarize the construction of the 

remedial system. This report will include the following: 

l Introduction 
. Summary of Remedial Action 
. Discussion of field changes and contract modifications 
. Photographic documentation 
. Rework items list and corrective actions taken (if required) 

l Quality Control Daily Reports 
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On-site sample test results 

Laboratory analyses results 

Field daily reports 

Final health and safety report 

Quality assurance sample results 

Contaminated soil disposal documentation including manifests 

As-built drawings 

Recommendations for operation and expansion of the treatment system 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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10.0 PROJECT SCHEDULE 
“‘--. 

The project schedule depicts the major tasks and duration to perform implementation of remedial 

action at the O.U. IO Site 35. Refer to the project schedule attached. 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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.,--y This Health and Safety Plan (HASP) has been developed for United States Navy, 
LANTDIV, Delivery Order 0083 entitled, Operable Unit No. 10, Site 35, Camp Geiger Area 
Fuel Farm, Camp Lejeune, North Carolina. The Delivery Order will be executed per the 
requirements stated in the Final Statement of Work (SOW) for Service Delivery Order per 
Contract No. N62470-93-D-3032, Delivery Order 083, in cooperation with the Navly. This 
Delivery Order will also be executed in accordance with Naval Facilities Control Plan 
(NAVFAC) Specification No. 05-93-3124 dated September 27, 1994. 

This HASP documents the policies and procedures which protect workers and the public 
from potential hazards posed by work at this site. OHM considers safety the highest priority 
during work at a site containing potentially hazardous materials and has established a goal of 
zero accidents for all projects. All projects will be conducted in a manner which minimizes the 
probability of injury, accident, or incident occurrence. This HASP is a key element in the 
proper planning of project work which is necessary to assure the goal of zero accidents. The 
HASP Certification (Appendix A) will be signed by all who actively participate at this p:roject. 

Although this plan focuses on the specific work activities planned for this site, it must 
remain flexible because of the nature of this work. Conditions may change and unforeseen 
situations may arise that require deviations from the original plan. This flexibility allows 
modification by the OHM supervisors and health and safety officials with approval from the 

,.r---.. project CIH. 

This plan has been prepared in accordance with OSHA’s “Hazardous Waste Operations and 
Emergency Response” standard contained in 29 CFR 1910.120 and the U. S. Army Corps of 
Engineers’s (USACE’s) Safety and Health Requirements Manual (COE EM-385-1-1, 
September 1996). 

1.1 SITE HISTORY AND DESCRIPTION 

Camp Lejeune is located in Onslow County, North Carolina. Camp Lejeune currently 
covers approximately 234 square miles and is bisected by the New River, which flows in a 
southeasterly direction and forms a large estuary before entering the Atlantic Ocean. The west 
and northwest borders of Camp Lejeune are defined by U. S. Route 17 and State Route 24, 
respectively. The eastern border is defined by the Atlantic Ocean shoreline while the City of 
Jacksonville, North Carolina, borders Camp Lejeune to the north. 

,fl”-, 

Camp Geiger is located at the extreme northwest corner of Camp Lejeune and contains a 
mixture of troop housing, personnel support and training facilities. The main entrance is 
located along U.S. Route 17, approximately 3.5 miles southeast of the City of Jacksonville, 
North Carolina. Camp Geiger is roughly bounded by Brinson Creek to the north and 
northeast, an abandoned Seaboard Railroad right-of-way to the east, Curtis Road to the south, 
and U. S. Route 17 to the west. 

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area 
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Site 35, Camp Geiger Area Fuel Farm refers to a former fuel storage and dispensing facility 
that was 1,cated just north of the intersection of Fourth and “c” Streets, prior to its dernolition 
in the spring of 1995. The facility consisted primarily of five, 15,000-gallon aboveground 
storage tanks (ASTs), a pump house, a fuel loading/unloading pad, an oil/water separator, and 
a distribution island. 

The Phase I IRA will be implemented in an area located along the southern boundary of the 
proposed U. S. Highway 17 Bypass right-of-way, immediately south of the former fuel farm, 
and north of the intersection of Fourth and “G” Streets. 

Construction of Camp Lejeune began in 1941 with the objective of developing the “Worlds 
Most Complete Amphibious Training Base.” Construction started at Hadnot Point, where the 
major functions of Camp Lejeune are centered. Development at Camp Lejeune is primarily in 
five geographical locations under the jurisdiction of the Base Command. These areas include 
Camp Geiger, Montford Point, Courthouse Bay, Mainside and the Rifle Range Area. 

Construction of Camp Geiger was completed in 1945, four years after construction of 
Camp Lejeune was initiated. Originally, the Fuel Farm ASTs were used for the storage of No. 
6 fuel oil. An underground distribution line (now abandoned) extended from the ASTs to the 
former Mess Hall Heating Plant, located adjacent to “D” Street, between Third and Fourth 
Streets. The underground line dispensed No. 6 fuel oil to a UST which fueled the Mess Hall 
Boiler. The Mess Hall, located across “D” Street to the west, is believed to have been 
demolished along with its Heating Plant in the 1960s. At some unrecorded date, the fuel farm 
was converted for storage of other petroleum products, including unleaded gasoline, diesel 
fuel and kerosene. 

From the date of this conversion until the facility was decommissioned in the spring of 
1995, the ASTs at Site 35 were used to dispense gasoline, diesel and kerosene to gove:rnment 
vehicles, and to supply underground storage tanks (USTs) in use at Camp Geiger and the 
nearby New River Marine Corps Air Station. The ASTs were supplied by commercial carrier 
trucks which delivered product to fill ports located on the fuel loading/unloading pad located 
south of the ASTs. Six, short-run (120 feet maximum), underground fuel lines were utilized 
to distribute the product from the unloading pad to the ASTs. 

During the lifetime of the facility, several releases of product occurred Reports of a release 
from an underground distribution line near one of the ASTs date back to 1957-58 (ESE. 
1990). Apparently, the leak occurred as the result of damage to a dispensing pump. At that 
time, the Camp Lejeune Fire Department estimated that thousands of gallons of fuel were 
released although records of the incident have since been destroyed. The fuel reportedly 
migrated to the east and northwest toward Brinson Creek. Interceptor trenches were excavated 
and the captured fuel was ignited and burned. 

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997 
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Routinely, the ASTs at Site 35 supplied fuel to an adjacent dispensing pump tlhat was 
supplied by an underground line. A leak in an underground line at the station was reportedly 
responsible for the loss of roughly 30 gallons per day of gasoline over an .unspecified period 
(Law, 1992). The leaking line was subsequently sealed and replaced. 

In April 1990, an undetermined amount of fuel was discovered by Camp Geiger personnel 
along two unnamed +&rage channels north of the fuel farm. Apparently, the source of the 
fuel, believed to be diesel or jet fuel, was an unauthorized discharge from a tanker truck that 
was never identified. Camp Lejeune reportedly initiated an emergency cleanup which included 
the removal of approximately 20 cubic yards of soil. 

The fuel farm was decommissioned and demolished during the spring of 1995. The ASTs 
were emptied, cleaned, dismantled, and removed along with all concrete foundations, slabs on 
grade, berms and associated underground piping. The fuel farm was demolished to make way 
for the U.S. Highway 17 Bypass. 

In addition to the fuel farm dismantling, soil remediation activities were executed between 
the spring of 1995 and the spring of 1996 along the proposed U. S. Highway 17 Bypass 
right-of-way as directed by the Interim Remedial Action Record of Decision for Petroleum 
Hydrocarbon Contaminated Soil, that was executed on September 15, 1994. 

Remedial Investigations 
Site-wide comprehensive remedial investigation field activities were initiated by I3aker in 

April 1994. The purpose of these activities was to provide additional data in order to assess 
the impact on aquatic and benthic species in Brinson Creek, support a site-wide risk 
assessment, determine the full nature and extent of halogenated organic contamination in the 
surficial aquifer, and support an interim FS. Field activities included the following: a soil gas 
and groundwater screening investigation; a soil investigation; a groundwater investig,ation; a 
surface water/sediment investigation; and an ecological investigation. 

In general, the results were as follows: 

0 There were relatively few detection of VOCs and semivolatile organic compounds 
(SVOCs) in the subsurface and surface soil samples. Pesticides were detected in 
surface soil, but were not deemed to the site related. 

. Extensive organic groundwater contamination was observed in both the upper and 
lower portions of the surficial aquifer. However, the extent of solvent-related 
contamination in the lower portion of the surficial aquifer appeared to extend beyond 
the southern limits of the RI, and was, therefore, not adequately defined. 
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l The northeastern edge of the solvent-related groundwater contamination plume was not 
‘delineated. From the RI data, it was impossible to d +cXLbnine if Brinson Creek was 
acting as a hydraulic barrier to groundwater contamination migrating off-site onto 
Onslow County property. 

* Elevated levels of inorganic contaminants were also detected in groundwater samples 
collected from the surficial aquifer and appeared to be due to the sampling methods 
used. 

* Significant levels of organic and inorganic contamination were detected in the sediment 
samples. However, some problems were experienced with this data. Detections of 
organic contamination were masked by a high number of tentatively identified 
compounds (TICS) and some inorganic data was rejected by profession.al data 
validators. Surface water contamination was limited to a single detection of lead and 
zinc at a sampling location downstream of Site 35. 

0 The human health risk associated with Site 35 was determined to be in excess of the 
acceptable range. The total risk was driven by future potential exposure to 
groundwater and current potential exposure to fish. 

l The ecological risk assessment determined that there were no significant adverse 
impacts to terrestrial receptors from site-related contaminants. 

SCOPE OF WORK 

The project consists of installing and operating air sparging. The following tasks; will be 
performed: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Mobilization and site preparation 
Install and develop wells for monitoring air s2arging 
Excavate trench and install piping for air sparging 
Installation of power, control and associated electrical equipment 
Equipment installation and plumbing 
System startup and testing 
System operation and maintenance 
Groundwater monitoring 
Decontaminate equipment 
Demobilization 

These activities have been analyzed for potential hazards for which hazard control measures 
are provided in Section 3.4 Activity Hazard Analysis. 
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. . I--\ The Project Manager (PX), Site Supervisor (SS), Certified Industrial Hygienist (CM) and 
Site Safety Officer (SSO) are responsible for formulating and enforcing health and safety 
requirements, and implementing the HASP. 

2.1 ]PRO.TECT MANAGER 

The PM has the overall responsibility for the project and to assure that the goals of the 
construction remedial action are attained in a manner consistent with the HASP requirements. 
The PM will coordinate with the SS and the SSO to assure that the remedial action gloals are 
completed in a manner consistent with the HASF. The PM will identify contacts and telephone 
numbers, with assistance from LANTDIV, of local health care providers, the 
NOSC/NOSCDR, the LEPC and other agencies that may be asked to provide emergency 
support during project activities. The PM will conduct a monthly health and safety audit of the 
project using the Management Health and Safety Report Form. 

2.2 SITE SUPERVISO% 

The SS is responsible for field implementation of the HASP. The SS will coordinate with 
the SSO to establish communications with local health care providers, the NOSUNOSCDR, 
the LEPC and other outside organizations and agencies that may be asked to provide 
emergency support during project activities. The SS will be the main contact in any on-site 
emergency situation. The SS will conduct periodic inspection of the work site to confirm 
compliance with all health and safety requirements. The SS is also responsible for 
coordinating remedial actions for all deficiencies and for enforcing the OHM “Cardinal Safety 
Rules” (included in Appendix E) and the site specific health and safety procedures (included in 
Appendix B). 

2.3 SITE SAFETY OFFICER 

The SSO has responsibility for administering the HASP relative to site activities, #and will 
be in the field full-time while site activities are in progress. The SSO’s primary operational 
responsibilities include personal and environmental monitoring, coordination of job safety 
analyses, personal protective equipment maintenance, and assignment of protection levels. The 
SSO will direct all field activities involved with safety and is authorized to stop work when an 
imminent health or safety risk exists. The SSO is responsible for assuring that all on-site 
personnel understand all safety requirements. 

2.4 CERTIFIED INDUSTB]LAL DIENIST 

,,ri-rs 

The CM is responsible for the contents of the HASP and ensures that the HASP complies 
with all federal, state and local health and safety requirements. Lf necessary, the CIH can 
modify specific aspects of the HASP to adjust for on-site changes that affect safety. The CM 
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will coordinate with the SSO on all modifications to the HASP and will be available for 
consultation when required. The CIH will not necessarily be on site during OHM activities; 
however, he may perform site safety audits to confii field compliance with the HASP. 

2.5 EMPLOYEE SAFETY RESPONSIBILITY 

Each employee is responsible for personal safety as well as the safety of others in the area. 
The employee will use all equipment provided in a safe and responsible manner as directed by 
the SS. All OHM personnel will follow the policies set forth in OHM’s Health and Safety 
Procedures Manual, with particular emphasis on the OHM “Cardinal Safety Rules.” which 
will be maintained on-site by the site safety officer. Specific health and safety procedures 
applicable to this project are provided in Appendix D of this plan. 

2.6 .KEY SAFETY PERSONNEL 

The following individuals share responsibility for health and safety at the site. 

Project Manager Jim Dunn 
(770) 734-8072 

Site Supervisor Randy Smith 
(site phone) 

Site Safety Officer Stan Queener 
(site phone) 

Program Manager for John Franz, P.E. 
LANTDIV (609) 588-6477 

SR Health and Safety 
Director/Project CM 

J. Angelo Liberatore, CIH 
(770) 453-767 1 (office) 
l-800-999-67 10 PIN 997-6 102 (pager) 

Vice President, Health 
and Safety 

Fred Halvorsen, Ph.D., PE, CIH 
800-231-7031 (office) 
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This section outlines the potential chemical and physical hazards which workers may be 
exposed to during work on this project. Table 3.1 lists significant contaminants identified at 
the site and their respective published occupational exposure limits. The OSHA permissible 
exposure limits (PELs) and the ACGIH threshold limit values (TLVs) were reviewed for these 
contaminants, evaluated, and the more stringent value of the two selected as exposure 
guidelines. An MSDS list is included in Appendix C. 

3.1 CHEMICAL HAZARDS 

Petroleum Hydrocarbons Products (Organic Solvents) 
Gasoline Threshold Limit Value = 350 ppm 

Diesel NA 
Jet Fuel NA 

Fuel Oil NA 
Petroleum products can cause dry skin, irritation, anesthetic effects, loss of coordination, central 
nervous system depression, and death. Overexposure may cause an exaggerated sense of well 
being, excitement, headache, dizziness, incoherent speech, narcosis, central nervous system 
stimulation and then depression, respiratory paralysis, respiratory irritation, vomiting, skin cancer, 
and death. Fuels have been associated with skin and kidney cancer. 

Gasoline is a clear, colorless (dye may be added for color), flammable liquid with an aromatic 
odor. It will form flammable mixtures with air at -45 F. Vapors are heavier than air with a vapor 
density of 3 to 4 (air = l), and the liquid is lighter than water with a specific gravity of 0.72 to 
0.76 (water = 1). It is extremely flammable and vapors can travel great distances to an ignition 
source and flash back to the source. 

Benzene Permissible Exposure Limit - 1 ppm 
Benzene is listed as a cancer-causing substance. Liquid contact with skin or eyes causes painful 
irritation and possible bums. Vapors may cause irritation of the eyes, nose, and throat; dizziness; 
headache; slurred speech; double vision; central nervous system depression; coma, 1euke:mia and 
death. 

Benzene is a clear, colorless, volatile liquid with a sweet aromatic odor. Odor is not a good 
warning. Benzene will form flammable vapor-air mixtures at approximately 12°F. The vapor is 
heavier than air with a vapor density of 2.7 (air = 1) and the liquid is lighter than water with a 
specific gravity of 0.87 (water = 1). 

Ethyl Benzene Permissible Exposure limit - 100 ppm 
Ethyl benzene overexposure may cause irritation of the eyes, respiratory tract, and skin; 
dermatitis; headache; dizziness; fatigue; incoordination; central nervous system depression; 
coma; and death from respiratory center paralysis. Liquid splashed in the eyes may cause 
irritation and damage. 
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Ethyl benzene is a clear, colorless, flammable liquid with ~7 aromatic odor. It w:ill form 
flammable mixtures with air at 64’F. Vapors are heavier than air with a vapor density of 3.7 (air 
= 1) and the liquid is lighter than water with a specific gravity of 0.86 (water = 1). 

Toluene Threshold Limit Value - 400 ppm 
Toluene overexposure may cause irritation of the eyes, respiratory tract, and skin; headache; 
dermatitis; dizziness; fatigue; incoordination; central nervous system depression; corna; and 
death. Liquid splashed in the eyes may cause irr%ation ard damage. 

Toluene is a clear, colorless, flammable liquid with an aromatic odor. It will form flammable 
mixtures with air at 53°F. Vapors are heavier than air with a vapor density of 3.14 (air =: 1) and 
the liquid is lighter than water with a specific gravity of 0.78 (water = 1.1). 

Xylene Permissible Exposure Limit - 100 ppm 
Xylene overexposure may cause irritation of the eyes, respiratory tract, and skin; dermatitis; 
headache; dizziness; fatigue; incoordination; liver and kidney damage, central nervous system 
depression: coma; and death. Liquid splashed in the eyes may cause irritation and damage. 

Xylene is a clear, colorless, flammable liquid with an aromatic odor. It will form flammable 
mixtures with air at 81°F. Vapors are heavier than air with a vapor density of 3.7 (air =: 1) and 
the liquid is greater than water with a specific gravity of 0.86 (water = 1). 

Chlorinated Organic Solvents 

Chlorinated organic solvents can cause dry skin, irritation, anesthetic effects, loss of coordination, 
depress the central nervous system, and death. Chlorinated organic solvents have been associated 
with various cancers and damage to the major organ system such as skin, lung, liver, heart, and 
blood. 

1,2 dichloroethane Threshold Limit Value - 10 ppm 

Dichloroethane vapors may cause irritation of the eyes, nose, and throat; dizziness; headache; 
slurred speech; double vision; central nervous system depression; coma, liver damage and death. 

Dichloroethane is a clear, colorless, volatile liquid with a sweet chloroform like odor. Odor is not 
a good warning. Dichloroethane will form flammable vapor-air mixtures at approximately 56°F. 
The vapor is heavier than air with a vapor density of 3.4 (air = 1) and the liquid is heavier than 
water with a specific gravity of 1.25 (water = 1). 

Perchloroethylene Threshold Limit Value = 25 ppm 
Perchloroethylene overexposure may cause irritation of the eyes, respiratory tract, and skin; 
headache; dermatitis; dizziness; fatigue; incoordination; central nervous system depression; liver 
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damage, coma; and death. Liquid splashed in the eyes may cause irritation and damage. 

Perchloroethylene is a clear, colorless, non-flammable liquid with an ether-like odor. Vapors are 
slightly heavier than air with a vapor density of 1.08 (air = l), and the liquid is heavier than 
water with a specific gravity of 1.63 (water = 1). 

Trichloroethylene Threshold Limit Value - 50 ppm 
Liquid contact with skin or eyes causes painful irritation and dry skin. Vapors may cause 
irritation of the eyes, nose, and throat; dizziness; headache; slurred speech; double vision; central 
nervous system depression; liver damage, kidney damage; coma; and death. 

Trichloroethylene is a clear, colorless, highly-flammable, volatile liquid with a pleasant, sweetish 
odor. It will form flammable mixtures with air at 90°F. Vapors are heavier than air with a vapor 
density of 2 (air = 1) and the liquid is heavier than water with a specific gravity of 1.27 
(water = 1). 

3.2 PHYSICAL HAZARDS 

To minimize physical hazards, OHM has developed standard safety protocols which will be 
followed at all times. Failure to follow safety protocols will result in expulsion of an employee 
from the site and appropriate disciplinary actions. 

The SS and SSO will observe the general wor!c practices of each crew member and equipment b 
operator, and enforce safe procedures to minimize physical hazards. Hard hats, safety glasses, 
and steel-toe safety boots are required in all areas of the site. Site-specific hazards and all 
necessary precautions will be discussed at the daily safety meetings. The Health and Safety 
Procedures Manual for LANTDIV will be maintained at the project site as a reference document. 

The following sections are typical safety hazards that may occur at project site along with 
relevant hazard control procedures. 

. Heavy and Bulky Loads 
Intelligent thought shall be exercised before heavy and bulky loads are lifted or handled 
manually by personnel. Mechanical equipment such as fork-lifts, wheel barrows, hand- 
trucks, loaders, and cranes shall be utiiized when possible and needed. Note: Back 
injuries are real, debilitating, unproductive, and costly to both employees and 
employers, and sometime permanent. Back injury prevention must be givjen high 
priority on all project sites. If you think the load you are about to lift is too heavy or 
bulky, it probably is! Get help or utilize mechanical equipment. 
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l Flame, Heat or Spark Producing Operations 
B-cause of the possibilities of flammable materials being present at this site, flame, heat, 
or spark producing operations will be limited. If a case arises where hot Iwork is 
necessary, OHM will follow the hot work procedures and permit detailed in the appendix. 

* High Pressure Washing 
Washing or cleaning certain pieces of equipment may require the use of high pressure 
washers, referred to as lasers. These devices can be hazardous if not used properly. 
Specific laser safety instructions are provided in Procedure No. 30. The following 
protective equipment will be worn: safety shoes or boots, metal foot and shin guards, 
goggles and face shield, hard hat, heavy-duty PVC rain suit, heavy chemical resistant 
gloves. Only trained personnel will operate the high pressure washer. The operator must 
have an assistant to move the hose and back-up the operator. Other personnel must 
remain a minimum of 25 feet from the area. The equipment cannot be altered. (Trigger 
shall never be tied down.) Operator should be changed every hour. Hydroblasting 
lacerations are serious and must be reported. 

0 Small Quantity Flammable Liquids 
Small quantities of flammable liquids will be stored in “safety”cans and labeled 
according to contents. 

. Electrical Hazards 
Overhead power lines, downed electrical wires, and buried cables all pose a danger of 
shock or electrocution if workers contact or sever them during site operations. Eliectrical 
equipment used on-site may also pose a hazard to workers. To help minimize this 
hazard, low-voltage equipment with ground-fault interrupters and water-tight, corrosion- 
resistant, connecting cables will be used on-site. In addition, lightning is a hazard during 
outdoor operations, particularly for workers handling metal containers or equipment. To 
eliminate this hazard, weather conditions will be monitored and work will be suspended 
during electrical storms. An additional electrical hazard involves capacitors that may 
retain a charge. All such items will be properly grounded before handling. OSHA’s 
standard 29 CFR Part 1910.137 describes clothing and equipment for protection against 
electrical hazards. 

Electrical devices and equipment must be de-energized prior to working near them. All 
extension cords must be kept out of water, protected from crushing, and inspected 
regularly to ensure structural integrity. Temporary electrical circuits must be protected 
with ground fault interrupters. Only qualified electricians are authorized to work on 
electrical circuits. 
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JOB HAZARD ANA.LYSIS 

Some areas may have wet surfaces which will greatly increase the possibility of 
inadvertent slips. Caution must be exercised when using steps and stairs due to slippery 
surfaces in conjunction with fall hazards. Use of handrails when climbing stairs will be 
enforced, and handrails will remain secure until the support itself is removed and llowered 
to ground level. Good housekeeping practices are essential to minimize trip hazards. 
Safety belts or harnesses will be required by personnel working four feet or more above 
surfaces, including manlifts. 

The work area shall be kept clean and orderly. Tools and debris must be picked up and 
placed in the proper place to prevent a tripping hazard. Walkways and grating shall be 
kept in good condition. Spills will be cleaned up immediately. Personnel shall not walk 
or climb on piping, valves, fittings, or any other equipment not designed as walking 
surfaces. 

0 Ground Personnel 
All ground personnel should be constantly aware of the possibility of slips, trips, and falls 
due to poor and possibly slippery footing in the work areas. before crossing either in 
front of or behind a piece of heavy equipment, ground personnel will signal the 
equipment operator and receive confirmation before moving. 

. Head and Back Injuries 
As minimum requirements, hard hats and safety glasses will be donned prior to 
performing any site activities. This requirement will prevent minor injuries caused by 
bumping one’s head while working around and under piping and other process related 
structures. At the daily safety meeting, personnel are instructed in proper lifting 
techniques and reminded not to lift heavy items without assistance. 

l Falling Objects 
OHM believes that the dismantlement process as well as other remediation processes can 
be accomplished without any object, regardless of size, free falling to the ground. All 
support structures will be slowly lowered to the ground using a grapple and/or skip 
bucket. No personnel shall work under this equipment at any time. Also, the SSO will 
ensure that an adequate area is clear of personnel while the equipment is in operation. 

l Confined Space Entry 
A Confined Space Entry (ES) is defined as an enclosed area having a limited means of 
egress where ventilation is not adequate to remove a toxic or flammable atmosphere or 
oxygen deficiency which may exist. Examples of ESs include, but are not limite’d to the 
following: tanks, boilers, vessels, bins, manholes, tunnels, pipelines, underground utility 
vaulls, or any open top space more than 4 feet in depth, such as pits, tubes, trenches, or 
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vessels. Procedure No. 24 in the OHM Health and Safety Procedures Manual outlines 
OHM’s entry procedures in detail. 

The OHM Confined Space Permit will be completed before entry. ‘The written rescue 
plan will include the type of equipment to be used and the names of the rescue and 
standby personnel. The atmosphere will be monitored for oxygen, combustible gases, 
and toxins. All personnel will be trained for confined space entry. The confined space 
will be ventilated, purged when possible and isolated. and locked out and tagged out if 
there are mechanical or electrical hazards. 

The SS will be responsible for securing the permit. The permit will list employees 
performing work, monitoring the work, and will also list rescue personnel and employees 
conducting the pre-entry briefing. The permit will provide type of confined space 
preparation performed, pre-entry atmosphere testing results, emergency/rescue 
procedures, entry/egress requirements, other potential hazards, subcontractor 
notifications, and the permit authorization signature. 

l Equipment and Hand Tools 
All hand tools and power tools shall be in good repair and will be used only for the task 
for which they were designed. All damaged tools will be tagged “Out of Service.” All 
tools will be kept clean. Sharp tools shall not be carried in pockets. When working, 
overhead tools will be placed in a holding receptacle or secured when not in use., Tools 
cannot be thrown or dropped from heights. Only non-sparking tools will be .used in 
flammable or explosive atmospheres. Cheater pipes will not be used. 

. Ladders 
Access to high places will be obtained by using approved ladders and stairs in accordance 
with ANSI 14.1-3. Ladders will be used for access to and from the excavation. 

3.3 ENVIRONMENTAL HAZARDS 

Environmental factors such as weather, wild animals, insects, and irritant plants pose a hazard 
when performing outdoor work. The SSO and SS will take all necessary measures to alleviate 
these hazards should they arise. 

3.3.1 Heat Stress 

The combination of warm ambient temperature and protective clothing result in the potential 
for heat stress. Heat stress disorders include: 

* Heat rash 

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997 

3-6 



,- 
= a= OHM Remediation 

\m Services Corp. JOB HAZARD ANA,LYSZS 

. Heat cramps 
* Heat exhaustion 
. Heat stroke 

Heat stress prevention is outlined in procedure No. 22 of the OHM Corp. Health and Safety 
Procedures manual. This information will be reviewed during safety meetings. Workers will be 
encouraged to increase consumption of water and electrolyte-containing beverages (eg, 
Gatorade). 

The following is a summary of the signs and symptoms of heat stress disorders. 

. Heat rash - characteristic rash which may develop on the skin in areas which may be 
chapped by clothing. Frequent clothing changes help to prevent chapping from contact 
with wet clothes. 

* Heat cramps - caused by heavy sweating and inadequate electrolyte replacement. 
Provide frequent breaks with fluid replacement. Cramps are usually relieved when victim 
is moved to a cool resting place and provided fluids every 15 minutes for approximately 
1 hour. Symptoms include: 
- Muscle spasms 
- Pain in the hands, feet, abdomen 

. Heat exhaustion - caused by increased stress of various body organs including 
inadequate blood circulation due to cardiovascular insufficiency or dehydration. 
Immediately remove the victim from the hot environment and provide rest while lying 
the victim down with feet elevated, and can for shock. Attempt to cool the victim by 
fanning or applying wet towels. Provide fluid replacement every 15 minutes and refer 
for medical evaluation if not improved within 30 minutes. Symptoms include: 
- Pale, cool, moist skin 
- Heavy sweating 
- Dizziness 
- Nausea 
- Fainting 

. Heat stroke - temperature regulation fails and the body core temperature rises to critical 
levels. Immediate action must be taken to cool the body. Competent medical care must 
be obtained immediately since this is a life threatening disorder. Symptoms inclu.de: 
- Hot, dry skin, usually red, mottled or cyanotic 
- 104” temperature 
- Confusion, dizziness 
- Loss of consciousness 
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- Convulsions 
- Strong, rapid pulse 

It is recommended that workers break at least every two hours for 10 to 15 minute rest 
periods when temperatures rise above 72.5 degrees F and protective clothing is worn. Ambient 
temperatures will be determined from a Hg/glass thermometer shielded from radiant heat. In 
addition, workers are encouraged to take rests whenever they feel any adverse effects that may be 
heat-related. The frequency of breaks may need to be increased upon worker recommendation 
to the SSO and SS. Heat stress can be prevented by assuring an adequate work/rest schedule; 
guidelines are printed below. 

LEVEL D PPE MODIFIED LEVEL D 

The work/rest schedule can be calculated based on heat stress monitoring results. Monitoring 
consists of taking the radial pulse of a worker for 30 seconds immediately after exiting the work 
area. If the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten 
the next work cycle by l/3 and keep the rest period the spme. If the heart rate still exceeds 110 
beats per minute at the next rest period, decrease the work period by l/3. The initial rest period 
should be at least 10 minutes. 

Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70 
degrees Fahrenheit when wearing Level C PPE, or 80 degrees Fahrenheit for site activities 
performed in Level D. Monitoring will include pulse rate,weight loss, oral temperature and signs 
and symptoms of heat stress. The employees radial pulse will be monitored for 30 seconds to 
determine heart rate. When monitored, oral temperatures (OT) will be obtained utilizing a 
clinical thermometer or equivalent. If the employees’ OT exceeds 99.6”F, the work period will 
be reduced by l/3. If after this work period, the oral temperature still exceeds 99.6-F, the work 
period will again be shortened by l/3. If the employee’s OT exceeds 100.6’F, the employee will 
not be permitted to wear PPE. See Procedure 22 LANTDIV Health and Safety Procedures 
Manual. 
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3.3.2 Exposure to Cold 

With outdoor work in the winter months, the potential exists for hypothermia and frostbite. 
Protective ciothing greatly reduces the possibility of hypothermia in workers. H:owever, 
personnel will be instructed to wear warm clothing and to stop work to obtain more clothing if 
they become too cold. Employees will also be advised to change into dry clothes if their 
clothing becomes wet from perspiration or from exposure to precipitation. Since wind chill 
temperature takes into -:count the potential I’or loss of body heat through convection, the wind- 
chill adjusted temperature will be used to evaluate for potential cold stress occurrence. 

In cold weather, the potential for frostbite exists, especially in body extremities. Personnel 
will be instructed to pay particular attention LU hands, feet, and any exposed skin when dressing. 
Personnel will be advised to obtain more clothing if they begin to experience loss of sensation 
due to cold exposure. 

Employees will be encouraged to use the heated shelters on site at regular intervals depending 
upon the severity of ambient temperatures. When temperatures are less than 20°F (actual or wind 
chill) workers should break regularly to the heated shelter to warm up (every 45 minutes at a 
minimum). Since cold weather does cause significant water loss as a result of the dryness of the 
air, fluid intake will be encouraged to prevent dehydration which directly affects blood volumes 
and flow to the extremities. Warm, sweet, caffeine-free, nonalcoholic drinks and soup offer the 
best fluid replacement and provide calorie energy. Symptoms of cold stress, including heavy 
shivering, excessive fatigue, drowsiness, irritability, or euphoria necessitate immediate return to 
the shelter. 

3.3.3 Project Hazard Communication 

The purpose of hazard communication (Employee Right-to-Know) is to ensure that the 
hazards of all chemicals located at this field project site are transmitted (communicated) 
according to 29 CFR 1926.59 to all OHM personnel and OHM subcontractors. OHM’s 
Corporate Hazard Communication Program is included in Appendix B for reference. Hazard 
communication will include the following: 

. Container Labeling 
OHM personnel will ensure that all drums and containers are labeled according to 
contents. These drums and containers will include those from manufacturers and those 
produced on site by operations. All incoming and outgoing labels shah be checked for 
identity, hazard warning, and name and address of responsible party. 
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0 Material Safety Data Sheets (MSDSs) 
There will be an MSDS located on site for each hazardou., ,nemmal known to be used on 
site. All MSDSs will be located in Appendix C of the SHSP. The site safety plan can be 
found in the project office trailer. 

0 Employee Information and Training 
Training employees on chemical hazards is accomplished through on ongoing corporate 
training program. Additionally, chemical hazards are communicated to employees 
through daily safety meetings held at OHM field projects and by an initial site orientation 
program. 

At a minimum, OHM and related subcontractor employees will be instructed on the 
following: 

. Chemicals and their hazards in the work area 

. How to prevent exposure to these hazardous chemicals 

. What the company has done to prevent workers’ exposure to these chemicals 

. Procedures to follow if they are exposed to these chemicals. 

. How to read and interpret labels and MSDSs for hazardous substances found on OHM 
sites 

. Emergency spill procedures 

. Proper storage and labeling 

Before any new hazardous chemical is introduced on site, each OHM and related 
subcontractor employee will be given information in the same manner as during the safety class. 
The site supervisor will be responsible for seeing that the MSDS on the new chemical is (available 
for review by on site personnel. The information pertinent to the chemical hazards will be 
communicated to project personnel. 

Morning safety meetings will be held and the hazardous materials used on site: will be 
discussed. Attendance is mandatory for all on site employees. 

Refer to Appendix C of the site safety plan to find a list of hazardous chemicals anticipated tb 
be brought to the site and the corresponding MSDSs for these chemicals. 
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3.3.4 Noise 

Hearing protection is required for workers operating or working near heavy equipment, 
where the noise level is greater than 85 dbA (Time Weighted Average) as well as personnel 
working around heavy equipment. The SSO will determine the need and appropriate testing 
procedures, (i.e., sound level meter and/or dosimeter) for noise measurement. 

3.4 TASK-SPECIFIC RISK ASSESSMENT/ACTIVITY HAZARD ANALYSIS 

Prior to beginning each major phase of work, an activity hazard analysis (form included in 
Appendix E) will be performed. The analysis will define the activity being performed, identify 
the sequence of work, the specific hazards anticipated and the control measure;s to be 
implemented to eliminate or reduce each hazard to an acceptable level. 

Work will not proceed on that project phase until the activity hazard analysis has been 
accepted by the designated on-site authority, as well as being discussed with all site personnel that 
will perform the activity. The following Task-Specific Risk Assessment/Activity Hazard Analysis 
identifies the major project phases and anticipated hazards to be encountered and control 
measures that will be instituted during the execution of the scope of work, previously a.pproved 
by LANTDIV for this project. 
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JOB HAZARD ANALLYSZS 

‘ask Breakdown Potential Hazards Hazard Control Measures 

FbbEgtion and Site Preparation Struck by, Against Heavy l Use reflective warning vests when exposed to vehicular traffic 

lquipment mobilization 
Equipment, Flying Debris, l Isolate equipment swing areas 
Protruding Objects . Make eye contact with operators before approaching equipment 

3stallation facilities . Restrict entry to the work area to authorized personnel 
Jtility connections . Wear hard hats, safety glasses with side shields. or splash/face shields and 

goggles, and steel-toe safety boots at all times 
e Understand and review posted hand signals 

Handling Heavy Objects l 

. 

Observe prop”’ lifting techniq;les 
Obey sensrb e hftmg lumts (6 pounds maximum per rson manual lifting) 

. Use mechanical lifting equipment (hand carts, trucks p” to move large awkward 
loads 

. Do not exceed equipment/crane load specifications when hoisti.!; loads 

. Do not suspend loads over ground personnel 

Electrical Shock . De-energize or shut off utility lines at their source before work begins 
. Use double insulated or properly grounded electric power-o 
. Provide an equipment-grounding conductor program or emp oy ground-fault P 

erated tools 

circuit interrupters 
. Use qualified electricians to hook up electrical circuits 
. Inspect all extension cords daily for stmctural integrity, ground continuity, and 

damaged insulatiou 
. Cover or elevate electric ire or flexible cord passing through work areas to 

protect from damage 
. Keep all plugs, cords, and receptacles out of water 
. Use approved water-proof, weather-proof type if exposure is likely 
. Inspect all electrical power circuits prior to commencing work 
. Follow Lockouflagout procedures in accordance with OHM Health and 

Safety Procedures Manual 

Slips, Trips, Falls . Clear walkways of equipment, construction debris and other materials 
. Mark, identify or barricade other obstructions 
. Use body harness and lifeline when working 10 feet or more above the ground 
. Use ap roved ladders iu accordance with OHM Health and Sfety Procedures 

Manu ap 

Inhalation and Contact with l Provide workers proper skin, eye and respiratory protection based on the 
Hazardous Substances exposure hazards present 

. Review hazardous properties of site contaminants with workers before 
operations begin 

. Wear specified level of protection when entering building to identify 
salvageable materials 

Fire/Explosion 

Contact Dermatitis 

. Eliminate sources of ignition from the work area 

. Prohibit smokiig 

. Provide ABC (or equivalent) fire extinguishers in all work areas flammable 
storage areas, generator and compressor facilities 

. Store flammable li uids in well ventilated areas 

. Post “NO SMOKI 8 G” signs 

. Store combustible materials away from flammables 

. Store all compressed gas cylinders upright, caps in place when n’d in use 

. Separate Flammables and Oxidizers by 20 feet 

. Wear PPE to avoid skin contact with contaminated surfaces or olther skin 
initants when installing testing/water treatment system or handling treatment 
chemicals 
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\. Services Corp. JOB HAZARD ANALYSIS 

Bsk Breakdown 

nstall Wells for 
aonitoring Air 
iparging 

Potential Hazards 

Struck by, Against Heavy 
Equipment, Flying Debris, 
Protruding Objects 

Handling Heavy Objects 

- 
Hazard Control Measures 

. Restrict entry to the work area to authorized personnel 

. Wear hard hats, safety glasses with side shields, or splash/face shields and 
goggles, and steel-toe safety boots at all times 

. 
e 

Observe pror h.fting tr@n~ 
Obey sensrb e hftmg hnuts ( pounds maximum per person manual lifting) 

. Use mechanical lifting equipment (hand carts, trucks) to move large awkward 
loads 

Slips, Trips, Falls 

Jnhalation and contact with 
hazardous substances 

. Clear walkways of equipment, construction debris and &her materials 

. Mark, identify or barricade other obstructions 

. Use hod:’ harness and lifeline when working 6 feet or more above the ground 

. Use ap roved ladders in accordance with OHM Health and Safety Procedures 
Manua P 

l Provide workers proper skin, eye and respiratory protection based on the 
exposure hazards present 

. Review hazardous properties of site contaminants with workers before 

* 
rrations begin 

ear spldm shield and Saran coveralls when soaking, handling wet materials, 
pressure washing 

Fire/Explosion . Eliminate sources of ignition from the work area 
. Prohibit smoking 
. Provide ABC (or equivalent) fire extinguishers in all work areas, flammable 

storage areas, generator and compressor facilities 
. Store flammable liquids in well ventilated areas 
. Post “NO SMOKING” signs 
. Store combustible materials away from flammables 
. Store all compressed gas cylinders upright, caps in place when not in use 
* Separate flammables and oxidizers by 20 feet. 

Rotating Equipment . Stay clear of rotating equipment 
. Wear close fitting clothes 
. Place four guide wires on drilling rig 
. Place cowl on drill string to prevent airborne dust 
. Use wetting agents for dust suppression 

Buried and Overhead Electrical l Maintain 15-foot buffer between heavy equipment and overhead electrical 
Utility Hazards utilities 

. Locate all buried utilities prior to drilling 

Noise . Personnel will wear hearing protection above 85 dBa 
. Personnel will be included in a hearing conservation program 

- 
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= SW OHM Remediation 
\. Services Corp. JOB HAZARD ANALYSIS 

rask Breakdown 

l’renching and Pipe 
:nstallation for air 
:parging; trench will 
)e 40 feet deep; 
)lace slurry in 
rench 

Potential Hazards 

Struck by, Against Heavy l Restrict entry to the work area to authorized personnel 
Equipment, Flying Debris, l Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and 
Protruding Objects steel-toe safety boots at all times 

Handling Heavy Objects 

Slips, Trips, Falls 

Inhalation and contact with 
hazardous substances 

Fire/Explosion 

Excavation Cave-in 

Utility (electric/gas) 

Hazard Control Measures 

l 

. 

. 

- 

* 

. 

. 

- 
. 

. 

. 

Observe proper lifting techni ues 
d Obey sensible lifting limits ( pounds maximum per person manual lifting) 

Use mechanical lifting equipment (hand carts, trucks) to move large awkward loads 

Clear walkways of equinment, conr’mction debris and other materials 
Mark, identify or barricade other obstructions 
Use body harness and lifeline when xorking 6 feet or mom above the ground or leading 
edge of trench 
Use approved ladders in accordance with OHM Health and Safety Procedures Manual 

Provide workers proper skin, eye and respiratory protection baaed on the exposure 
hazards present 
Review hazardous properties of site contaminants with workers before operations begin 
Wear specified level of protection 

Eliminate sources of ignition from the work area 
Prohibit smoking 
Provide ABC (or equivalent) fire extinguishers in all work areas, flammable storage 
areas, generator and compressor facilities 
Store flammable liquids in well ventilated areas 
Post “NO SMOKING” signs 
Store combustible materials away from flammables 
Store all compressed gas cylinders upright, caps in place when not in use 
Separate Flammables and Oxidizers by 20 feet 

l All underground installations will be located and marked 
l All materials must be kept 2 feet from the excavation edge 
l Daily inspections of the excavations will be conducted by a competent person and soil 

type determined 
l The OHM excavation peunit will be used 
l Excavations for piping trenches and others requiring personnel entry will not be greater 

than 4 feet deep 
l Excavations with 
l Follow OHM SO $ 

tential hazardous atmosphere must be tested Oz/LEL/toxic 
for excavation 

l Locate ah buried utilities prior to excavation operations 
l Maintain 15-foot buffer between heavy equipment and overhead electrical utilities 
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\# Services Corp. JOB HAZARD ANALLYSIS 

= 
rask Breakdown Potential Hazards Hazard Control hleasures 

- 
nstallation of power Struck by, Against Heavy 0 
:ontrol, associated Equipment, Flying Debris, 

Restrict entry to the work area to authorized personnel 
l 

electrical equipment 
Wear hard hats, safety glasses with side shields, or splash/face 

Protruding Objects shields and goggles, and steel-toe safety boots at all times - 
Handling Heavy Objects 0 Observe proper lifting techniques 

l Obey sensible lifting limits (60 pounds maximum per person manua 
lifting) 

l Use mechanical lifting equipment (hand carts, trucks) to move 
large awkward loads 

- 
Fire/Explosion l Eliminate sot.rces of ignition from the work area 

l Prohibit smoking 
l Provide ABC (or equivalent) fire extinguishers in all work areas, 

flammable storage areas, generator and compressor facilities 
l Store flammable liquids in well ventilated areas 
l Post ‘NO SMOKING” signs 
l Store combustible materials away from flammables 
l Store all compressed gas cylinders upright, caps in place when not 

inuse 
0 Separate flammables and oxidizers by 20 feet. 

- - 
Slips, Trips, Falls 0 Clear walkways of equipment, construction debris and other 

materials 
* Mark, identify or barricade other obstructions 
* Use body harness and lifeline when working 6 feet or more above 

the ground 
e Use approved ladders in accordance with OHM Health and Safe9 

Procedures Manual 
- 

Inhalation and contact with * Provide workers proper skin, eye and respiratory protection based 
hazardous substances on the exposure hazards present 

l Review hazardous properties of site contaminants with workers 
before operations begin 

l Wear specified level of protection - 
Fire/Explosion l Eliminate sources of ignition from the work area 

l Prohibit smoking 
l Provide ABC (or equivalent) fire extinguishers in all work areas, 

flammable storage areas, generator and compressor facilities 
l Store flammable l!quids in well ventilated areas 
l Post ‘NO SMOKING” signs 
l Store combustible materials away from flammables 
l Store all compressed gas cylinders upright, caps in place when not 

l &zate Flammables and Oxidizers by 20 feet 
= 

p-“.. 
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\# Services Corp. JOB HAZARD ANa4LYSIS 

Yas: Breakdown 

Iquipment Installation 
md Plumbing 

= 
Potential Hazards Hazard Control Measures 

Struck by, Against Heavy Equipment, Flying l Restrict entry to the work area to authorized 
Debris, Protruding Objects personnel 

l Wear hard hats, safety glasses with side shields, or 
splash/face shields and goggles, and steel-toe 
safety boots at alI times 

Handling Heavy Objects l Observe proper lifting techniques 
l Obey sensible lifting limits (60 pounds maximum 

per person manual lifting) 
l Use mechanical lifting equipment (hand carts, 

trucks) to move large awkward loads 

Electrical Shock 0 De-energize or shut off utility lines at their sours .! 
before work begins 

* Use double insulated or properly grounded electric 
power-operated tools 

l Provide an equipment-grounding conductor 
program or employ ground-fault circuit 
interrupters 

* Use qualified electricians to hook up electrical 
circuits 

l Inspect all ex4sion cords daily for structural 
integrity, ground continuity, and damaged 
insulation 

0 Cover or elevate electric wire or flexible cord 
passing through work areas to protect from 
damage 

0 Keep all plugs, cords, and receptacles out of water 
l Use approved water-proof, weather-proof type if 

exposure is likely 
l Inspect aU electrical power circuits prior to 

commencing work 
l Follow Lockout/Tagout procedures in accordance 

with OHM Health and Safety Procedures Manual 

Slips, Trips, Falls 

Crane Operation 

1 l Clear walkways of equipment, construction debris 
and other materials 

l Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 6 feet 

or more above the ground 
l Use approved ladders in accordance with OHM 

Health and Safety Procedures Manual - 
l Prepare lift plan 
l Inspect A rigging prior to use 
0 Load limits on crane, hooks, hoist, sling, wire rope 

cannot be exceeded 
I 
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K&e Services Corp. JOB HAZARD ANALYSIS 

Yask Breakdown 

@tern Start-up 
ad Testing 

= 
Potential Hazards Hazard Control Measures 

- 
Sttuck by, Against Heavy l Restrict entry to the work area to authorized personnel 
Equipment, Flying Debris, l Wear hard hata, safety glasses with side shields, or splash/face shields and goggles, 
Protruding Objects and steel-toe safety boots at all times 

Handling Heavy Objects * 
0 

Observe pror lifting te$ni%,,g 
Obey sensib e bftmg lumts (6 pounds maximum per person manual lifting) 

. Use mechanical lifting equipment (hand carts, trucks) to move large awkward loads 
- 

Electrical Shock l De-energize or shut off utility lines at their source before work begins 
l Electrical circuits must be tested and proved to be de-energized before work begins 
* Use double insulated or properly grounded electric power-operated tools 
. Provide an equipmen’-grounding conductor program or employ ground-fault circuit 

interrupters 
l Use qualified electricians to hook up electrical circuits 
l Inspect all extension cords daily for structural integrity, ground continuity, and 

damaged insulation 
l Cover or elevate electric wire or flexible cord passing through work areas to protect 

from damage 
l Keep all plugs, cords. and receptacles out of water 
0 Use approved water-proof, weather-proof type if exposure is likely 
l Inspect all electrical power circuits prior to commencing work 
l Follow LockoutJTagout procedures m accordance with OHM Health and Safety 

Procedures Manual 
- 

Slips, Trips, Falls l Clear walkways of equipment, construction debris and other materials 
l Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 6 feet or more above the ground 
l Use ap roved ladders in accordance with OHM Health and Safety Procedures 

MtlUU af 
- 

Inhalation and contact with 0 Provide workers proper skin. eye and respiratory protection based on the exposure 
hazardous substances hazards present 

l Review hazardous properties of site contaminants with workers before operations 
begin 

l Wear specified level of protection 
- 

Fire/Explosion * Eliminate sources of ignition from the work area 
l Prohibit smoking 
l Provide ABC (or equivalent) fire extinguishers in all work areas, flammable storage 

areas, generator and compressor facilities 
l Store flammable li uids in well ventilated areas 
l Post “NO SMOKI l3 G” signs 
l Store combustible materials away from flammables 
l Store all compressed gas cylinders upright, caps in place when not in use 
l Separate Flammables and Oxidizers by 20 feet 

- 
Contact Dermatitis l Wear PPE to avoid skin contact with contaminated surfaces 

- 
Pumping equipment l Inspect hoses and pumping equipment before use 
operation l Do not leave pumps and pressurized hoses unattended while operating 

l Use double diaphragm pumps for flammable liquids 
l Ensure proper grounding and bonding of equipment 

- 
Spills/Splash . Wear splash protection 

l Clean up spills immediately 
= 
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\# Services Corp. JOB HAZARD ANALYSIS 

11 Task Breakdown 1 Potential Hazards Hazard Control Measures 

/I Collect groundwater Slips, Trips, Falls 
samples 

Inhalation and Contact with 
Ha.zudous Substances 

I Contact Dermatitis 

l Clear walkways of equipment, construction debris and other materials 
* Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 10 feet or more above the ground 
* Use approved ladders ;GI accordance with OHM Health and Safety Procedures Manual 

l Provide workers proper skin, eye and respiratory protection based on the exposure hazards 

. f;resent emew hazardous properties of site contaminants with workers before Ioperations begin 
l Wear splash protection when sampling liquids, sludges 

-- 
* Wear PPE to avtid skin cant zt with contaminated surfaces or other skin irritants when 

sampling water treatment influent, effluent, or treatment chemicals 
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JOB HAZARD ANALYSIS 
,- 

- 

l’ask Breakdown 

Equipment 
Decontamination 

Potential Hazards 

Struck by, Against Heavy 
Equipment, Flying Debris, 
Protruding Objects 

Hazard Control Measures 

. Use reflective warning vests when exposed to vehicular traffic 
l Isolate equipment swing areas 
l Make eye contract with operators before approaching equipment 
l Barricade or enclose the work area 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and steel 

toe safety boots at all times 

Sharp Objects l Wear cut resistant work gloves when the possibility of lacerations or other injury may be 
caused by sharp edges or objects 

High Noise Levels l Use hearing protection when exposed to excessive noise levels (greater than 8.5 dBA over an 
I-hour work pericd) 

Handling Heavy Objects 

Slips, Trips, Falls 

Inhalation and Contact with 
Hazardous Substances 

Burns 

l Observe proper lifting techniques 
l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to move large awkward loads 
0 Do not exceed equipment load specifications 
l Do not suspend loads over ground personnel 
l Ground personnel near cleaning vats wear splash shield and apron 

l Clear walkways of equipment, construction debris and other materials 
l Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 10 feet or more above the ground 
l Use approved ladders in accordance with OHM Health and Safety Procedures Manual 

0 Provide workers proper skin, eye and respiratoty protection based on the exposure hazards 
present 

l Review hazardous pro 
l s 

erties of site contaminants with workers before operations begin 
Wear splash shield an Saran coveralls when soaking, handling wet materials, pressure 
washing 

* Collect and contain spent wash water for proper disposal 

l Use proper gloves, face shield/safety goggles, shin and toe guards, and splash suits to protect 
workers from skin burns anj injury when operating hot water/steam laser (high pressure 
washers) 
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\, Services Corp. JOB HAZARD ANALYSIS 

hk Breakdown 

)emobilization 

Potential Hazards Hazard Control Measures 

Struck by, Against Heavy l Use reflective warning vests when exposed to vehicular traffic 
Equipment, Flying Debris, l Isolate equipment swing areas 
Protruding Objects l Make eye contact with operators before approaching equipment 

l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and steel-toe safety 

boots at all times 

Handling Heavy Objects 

Electrical Shock 

Slips, Trips, Falls 

Inhalation and Contact 
with Hazardous 
Substances 

Fire/Explosion 

Contact Dermatitis 

l Observe pmper lifting techniques 
* Obey sensible lifting limits (60 pounds maximum per person manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to move large awkward loads 
l Do not exceed equipment/crane load specifications when hoisting loads 
l Do not suspend loads over ground personnel 

l De-energize or shut off utility lines at their source before work begins 
* Use double insulated or properly grounded electric power-operated tools 
l Provide an equipment-grounding conductor program or employ ground-fault circuit interrupters 
l Use qualified electricians to hook up electrical circuits 
0 Inspect all extension cords daily for structural integrity, ground continuity, and (damaged insulation 
* Cover or elevate electric wire or flexible cord passing through work areas to protect from damage 
* Keep all plugs, cords, and receptacles OL- of water 
* Use approved water-proof, weather-proof type if exposure is likely 
l Inspect all electrical power circuits prior to commencing work 
l Follow Lockoutmagout procedures in accordance with OHM Health and Safet,y Procedures Manual 

l Clear walkways of equipment, const~ction debris and other materials 
* Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 10 feet or more above the ground 
* Use approved ladders in accordance with OHM Health and Safety Procedures Manual 

l Provide workers proper skin, eye and respiratory protection based on the exlJ,mre hazards present 
* Review hazardous properties of site contaminants with workers before operations begin 
l Wear specified level of protection when entering building to identify salvageable materials 

l Eliminate sources of ignition frcm the work ama 
l Prohibit smoking 
l Provide ABC (or equivalent) fire extinguishers in all work areas, flammable storage areas, generator 

and compressor facilities 
l Store flammable liquids in well ventilated areas 
l Post “NO SMOKING” signs 
l Store combustible materials away from flammables 
l Store all compressed gas cylinders upright, caps in place when not in use 
* Separate Flammables and Oxidizers by 20 feet 

l Wear PPE to avoid skin contact with contaminated surfaces or other skin irritants when dismantling 
testing, water treatment system or handling treatment chemicals 
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4.0 WORK AND SUPPORT AREAS 

To prevent migration of contamination caused through tracking by personnel or equipment, 
work areas and personal protective equipment will be clearly specified prior to beginning 
operations. OHM has designated work areas or zones as suggested by the NIOSH/OSHA/ 
USCG/EPA’S document titled, “Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities.” Each work area will be divided into tnree zones as follows: 

. An Exclusion or “hot” Zone (EZ) 

. A Contamination Reduction Zone (CRZ) 
e A Support 2 ‘-r, (SZ) 

4.1 EXCLUSION ZONE 

The EZ is the area suspected of contamin,; on and presents the greatest potential for worker 
exposure. Personnel entering the area must wear the mandated level of protection for that area. 
In certain instances, different levels of protection will be required depending on the tasks and 
monitoring performed within that zone. 

4.2 CONTAMINATION REDUCTION ZONE 

The CRZ or transition zone will be established between the EZ and SZ. In this area, 
personnel will begrn the sequential decontamination process required to exit the EZ. To 
prevent off-site migration of contamination and for personnel accountability, all personnel will 
enter and exit the EZ through the CRZ. 

4.3 $UPPORT ZONE; 

The SZ serves as a clean, control area. Operational support facilities are located within the 
SZ. Normal work clothing and support equipment are appropriate in this zone. Contaminated 
equipment or clothing will not be allowed in the SZ. The support facilities should be located 
upwind of site activities. There will be a clearly marked controlled access point from the SZ 
into the CRZ and EZ that is monitored closely by the SSO and the SS to ensure proper safety 
protocols are followed. 

4.4 SITE CONTROLLOG 

A log of all personnel visiting, entering or working on the site shall be maintained in the 
main office trailer location. The log will record the date, name, company or agency, and time 
entering or exiting the site. 
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- Services Corp. WORK AND SUPPORT AREAS 

No visitor will be allowed in the EZ without showing proof of training and medical 
certification. Visitors will supply their own boots and resplrarory equipment, if required. 
Visitors will attend a site orientation given by the SSO and sign the HASP. 

4.5 GENERAL 

The following items are requirements to protect the health and safety of workers and will be 
discussed in the safety briefing prior to initiating work on the site. 

* Eating, drinking, chewing gum or tobacco, smoking, or any practice that 
increases the probability of hand to mouth transfer and ingestion of 
contamination is prohibited in the EZ and CRZs. 

. All personnel exiting the exclusion zone or the contamination reduction 
zone, must at a minimum, thoroughly wash their face and hands. 

. A buddy system will be used. Hand signals will be established to maintain 
communication. 

. During site operaticns, each worker will consider himself as a safety 
backup to his partner. Off-site personnel provide emergency assistance. 
All personnel will be aware of dangerous situations that may develop. 

. Visual contact will be maintained between buddies on site when performing 
hazardous duties. 

. No personnel will be admitted to the site without the proper safety 
equipment, training, and medical surveillance certification. 

. All personnel must comply with established safety procedures. Any staff 
member who does not comply with safety policy, as established by the 
SSO or the SS, will be immediately dismissed from the site. 

. Proper decontamination procedures must be followed before leaving the 
site. 

. All employees and visitors must sign in and out of the site. 
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5.0 PROTECTIVE EQUIPMENT 

This section addresses the various levels of personal protective equipment (PPE) which are 
or may be required at this job site. OHM personnel are trained in the u,ti or all PPE utilized, 

5.1 ANTICIPATED PROTECTION LEVELS 

Task 

Mobilization and site preparation 

Drill and install well 

Trenching and install piping 

Installation of power, control and associated electrical 
equipment 

Equipment installation and plumbing 

System startup and testing 

System operation and maintenance 

Groundwater monitoring 

Equipment Decontamination 

Demobilization 

- 
Protecticn Level 

Level D 

Level C/Modified D 
~- 

Level D clean soil 
Modified D/Level C contaminated soil 

Level D 

Level D 

Modified D with tyvek 

Modified D with tyvek 

Modified D with tyvek and face shield 

Modified D with full face shield and saran 

Level D 

Hearing protection will be required for all personnel whenever the noise level is above 85 dBa. 

5.2 J’ROTECTION LEVEL DESCRIPTIONS 

This sections lists the minimum requirements for each protection level. Modification to 
these requirements will be noted above. 

5.2.1 Level D 

Level D consists of the following: 

. Safety glasses with side shields 

. Hard hat 

. Steel-toed work boots 

. Work clothing as prescribed by weather 
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5.2.2 Modified Level D 

Modified Level D consists of the following: 

b Safety glasses with side shields 

* Hard hat 

* Steel-toed work boots 

* Nitrile, neoprene, latex or PVC overboots 

. Outer nitrile, neoprene, or PVC gloves over latex sample gloves 

. Face shield (when projectiles or splashes pose a hazard) 

. Tyvek coverall [Polyethylene-coated Tyveks required when workers have a 
potential to be exposed to contaminated liquids or sludges.] 

5.2.3 Level C ,, *:-Ix, 

Level C consists of the following: 

* Full-face, air-purifying respirator with appropriate cartridges 

. Hooded Tyvek Covera& [Polyethylene- or saran-coated Tyveks required 
when workers have a potential to be exposed to contaminated liquids or 
sludges]. 

. Hard hat 

. Steel-toed work boots 

. Nitrile, neoprene, latex or PVC overboots 

. Nitrile, neoprene, or PVC gloves over latex sample gloves 

. Face shield (when projectiles or splashes pose a hazard) 
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OHM Remediation 
Services Corp. PROTECTIVE EQUIP’MENT 

5.2.4 Level B 

Level B protection consists of the items required for Level C protection with the exception 
that an air-supplied respirator is used in place of the air-purifying respirator. 

5.2.5 Level A 

Level A protectior consists of the items required for Level B protection with the ad& tion of 
a fully-encapsulating, vapor-proof suit capaole of maintaining positive pressure. 

5.3 SUPPLIED-AIR RESPIRATORS 

If air monitoring shows that Level B protection is needed, OHM personnel will wear 
Survivair 9881-02 Hippack Airline respirators with 5minute egress bottles. Personnel 
requiring Level “B” protection and high mobility will wear Survivair Mark 2 SCBA units. 

5.4 BREATHING-AIR OUALITY 

Code of Federal Regulations 29 CFR 1910.134 states breathing air will meet the 
requirement of the specification for Grade D breathing air as described in the ANSI/CGA 
Specification G-7.1-1989. OHM requires a certificate of analysis from vendors of breathing 
air in order to show that the air meets this standard, Breathing air will be obtained in cylinders 
exclusively and will be stationed in the exclusion zone (EZ). 

5.5 AIR-PURIFYING RESPIRATORS 

A NIOSH-approved full-face respirator with appropriate air-purifying cartridges will be 
used for Level C work. 

5.6 RESPIRATOR cARTRIDGE 

The crew members working in Level C will wear respirators equipped with air-purifying 
cartridges approved for the following contaminants. 

. Organic vapors <l,OOO ppm 

. Chlorine gas ~10 ppm 

. Hydrogen chloride <50 ppm 

. Sulfur dioxide ~50 ppm 

. Dusts, fumes and mists with a TWA co.05 mg/m3 

. Asbestos-containing dusts and mists 

. Radionuclides 
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5.7 CARTRIDGE CHANGES, 

All cartridges will be changed a minimum of once daily, or more frequently if personnel 
begin to experience increased inhalation resistance or breakthrough of a chemical warning 
property. Cartridges will be labeled with the date service began. 

5.8 INSPECTION AND CLEANING 

Respirators are checked periodically by a qualified individual and inspected before each use 
by the wearer. All respirators and associated equipment will be decontaminated and 
hygienically cleaned after each use. 

5.9 FIT TESTING 

All personnel required to wear an air-purifying respirator as part of their employment will be 
fit-tested at the time of assignment and a minimum of annually thereafter. The test will use 
isoamyl acetate or irritant smoke. The fit test must be for the style and size of the respirator to 
be used. 

5.10 FACIAL HAIR 

Personnel who have facial hair which interferes with the respirator’s sealing surface will not 
be permitted to wear a respirator and will not be permitted to work in areas requiring respirator 
use. 

5.11 CORRECTIVE LENSF’ 

Normal eyeglasses cannot be worn under full-face respirators because the temple bars; 
interfere with the respirator’s sealing surfaces. For workers requiring corrective lenses, 
special spectacles designed for use with respirators will be provided. 

5.12 CONTACT LENSES 

Contact lenses will not be worn with any type of respirator. 

5.13 MEDICAL CERTIFICATION 

Only workers who have been certified by a physician as being physically capable of respirator 
usage will be issued a respirator. Personnel unable to pass a respiratory fit test or without 
medical clearance for respirator use will not be permitted to enter or work in areas on site that 
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require respiratory protection. Employees receive a written physicians opinion that they are fit 
for general hazardous waste operations as per 29 CFR 1910.120(f)(7). 

5.14 BITE-SPECIFIC RESPIRATORY PROTECTION PROGRAM 

The primary objective of respiratory protection is to prevent employee exposure to 
atmospheric contamination. When engineering measures to control contamination are not 
feasible, or while they are being implemented, personal respiratory protective devices will be 
used. 

The criteria for determining respirator need have been evaluated based on the site 
contaminants and expected levels of protection are outlined in Section 5.1. Air monitoring will 
be conducted to confirm that respiratory protection levels are adequate (Section 7.0). All 
respirator users are OSHA trained in proper respirator use and maintenance. The SS and SSO 
will observe workers during respirator use for signs of stress. The SS, CIH, and SSO will 
also evaluate this HASP periodically to determine its continued effectiveness with regard to 
respiratory protection. All persons assigned to use respirators will have medical clearance to do 
so. 
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6.0 DECONTAMINATION PROCEDURES 

This section describes the procedures necessary to ensure that both personnel and equipment 
are free flom contamination when they leave the work site. 

6.1 PERSONNEL DECONTAMINATION 

Decontamination procedures will ensure that material which workers may have contacted in 
the EZ does not result in personal exposure and is not spread to clean areas of the site. This 
sequence describes the general decontamination procedure. The specific stages will vary 
depending on the work area, the task, the protection level, etc. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

Go to end of EZ 
Wash outer boots and gloves in detergent solution 
Rinse outer boots and gloves in water 
Remove outer boots and let dry 
Remove outer gloves and let dry 
Cross into CRZ 
Remove SCBA or hip pack (Level B) 
Remove first pair sample gloves 
Remove outer Saran or tyvek 
Remove and wash respirator 
Rinse respirator and hang to dry 
Remove second pair sample gloves and discard 

6.1.1 Suspected Contamination 

Any employee suspected of sustaining skin contact with chemical materials will first use the 
emergency shower. Following a thorough drenching, the worker will proceed to the 
decontamination facility. Here the worker will remove clothing, shower, don clean cllothing, 
and immediately be taken to the first-aid station. Medical attention will be provided as 
determined by the degree of injury. 

6.1.2 Personal Hygiene 

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face. 
A personnel decontamination facility will be provided for site operations consisting of 
showers, change rooms, and separate lockers for street clothes and work clothes. Site 
personnel are required to shower daily at the completion of that day’s work. Also, eye wash 
facilities and emergency showers will be provided at personnel decontamination facilities and 
at the water treatment system where hazardous chemicals are handled. 
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6.2 FOUIPMENT DECONTAMINATION 

All contaminated equipment will be decontaminated before leaving the site. 
Decontamination procedures will vary depending upon the contaminant involved, but may 
include sweeping, wiping, scraping, hosing, or steaming the exterior of the equipment. 
Personnel performing this task will wear the proper PPE as prescribed by the SSO. 

6.3 L)TSPOSAI, 

All decontamination liquids and disposable clothing will be collected, containerized and 
treated as contaminated waste, unless determined otherwise by accepted testing methods. 
Wastes will be disposed of according to state and federal regulations. 
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7.0 AIR MONITORING 

Air monitoring will be conducted in order to determine airborne contamination levels. This 
ensures that respiratory protection is adequate to protect persoll& against the chemicals that 
are encountered. The following air monitoring efforts will be used at this site. Additional air 
monitoring may be conducted at the discretion of the SSO. 

The following chart describes the air monitoring required and appropriate action levels. 

Monitoring 
Device 

LEL/Oz (work area) 
To be performed when drilling, 
excavation and trenching 

PlD (Breathing Zone) 
To be performed when drilling, 
excavation and trenching 

-- 

Action Action 
Level 

>lO% LEL 
<20.8% O2 

Evacuate area, ventilate, upgrade to 
Level B if necessary, continue to 
monitor 

l-50 meter units Eor 5 min. Level C 
50 meter units or greater for 5 min. Level B 

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN (LELlO2) METER+ 

Prior to entering a confined-space area or performing hot work involving welding, cutting, 
or other high heat-producing operations where flammable or combustible vapors jmay be 
present, LEL/O2 measurements will be taken. 

7.2 PHOTOIONIZATION DETEC’I OR tPIDl 

A PID will be used to monitor total ionizable organic content of the ambient air. A PlD will 
prove useful as a direct reading instrument to aid in determining if respiratory protectioln needs 
to be upgraded and to define the EZ. 

For known contaminants only, to determine a protection level from PID data, the SSO will 
multiply the TLV of the known compound by 25. This will be the limit for Level C protection 
for that compound. If PID readings exceed 25 times the TLV, Level B protection will be 
required. Also, regardless of the TLV, a PID reading of 1,000 ppm or more will indicate that 
the GMC-H cartridges may become overloaded and will necessitate Level B protection,. (Note: 
PID readings do not always indicate the actual air concentration of a compound. Consult the 
manual, HNU, or the CIH for clarification.) 

The SSO will take measurements before operations begin in an area to determine the 
amount of organic compounds naturally occurring in the air. This is referred to as a 
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background level. 

Levels of volatile organic compounds will be measured in the air at active work sites once 
every hour and at the support zone once every hour when levels are detected above back- 
ground in the exclusion zone. If levels exceed background at any time in the support zone, 
work in the exclusion zone will cease and corrective actions will be taken, e.g., cover soil with 
polyethylene sheeting. Work will not resume until levels reach background in the support 
zone. 

7.3 AIR MONITORING LOG 

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. 
Data will include all information identified in Procedure 12 of the ER Safety Procedures 
Manual. The Project CM will periodically review this data 

7.4 CALIBRATION REOUIREMENTS 

The PID, LEL/O2 meter and sampling pumps required with fixed-media air sampling will 
be calibrated daily prior to and after each use. A separate log will be kept detailing date, time, 
span gas, or other standard, and name of person performing the calibration. 

7.5 AIR MONITORING RESULTS 

Air monitoring results will be posted for personnel inspection, and will be discussed 
during morning safety meetings. 
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8.0 EMERGENCY RESPONSE 

8.1 J’RE-EMERGENCY PLANNING 

Prior to engaging in construction/remediation activities at the site, OHM will plan for 
possible emergency situations and have available adequate supplies and manpower to respond. 
The PM will coordinate this plan with the NOSC/NOSCDR prior to commencing work. In 
addition site personnel will receive training during the site orientation concerning proper 
emergency response procedures. This training will include review of the elements of this plan 
and all action procedures described herein. 

The following situations would warrant implementation of the Emergency Response and 
Contingency Plan (ERCP): 

Fire/Explosion *The potential for human injury exists 
*Toxic fumes or vapors arp released 
*The fire could spread on site or off site and possibly ignite other 
flammable materials or cause heat-induced explosions 

and/or chemical fire suppressants could result in 

Spill or Release of Hazardous Materials *The spill could result in the release of flammable liquids or vapors, 
thus causing a FE or gas explosion hazard 

*The spill could cause the release of toxic liquids or fumes in 

the potential. exists for 

*The spill cannot be contained on site, resulting in off-site soil 
contamination and/or ground-water or surface water pollution 

*The spill quantity is greater than the reportable quantity limit for 

or a tornado has damaged 

Medical Emergency l Overexposure to hazardous materials 
*Trauma injuries (broken bones, severe lacerations/bleeding, burns) 
*Eye/skin contact with hazardous materials 
*Loss of consciousness 
*Heat stress (Heat stroke) 
*Cold stress (Hypothermia) 

l Respiratory failure 
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The following measures will be taken to assure the availability of adequate equipment and 
manpower resources: 

* Sufficient equipment and materials will be kept on site and dedicated for emergencies 
only. The inventory will be replenished after each use. 

l On-site emergency responders will be current in regards to training and medical 
surveillance I-“grams. Copies of all applicable certificates will be kept on file for on- 
site personnel required to respond. 

l It will be the responsibility of the emergency coordinator to brief the on-site response 
team on anticipated hazards at the site. The emergency coordinator shall also be 
responsible for anticipating and requesting equipment that will be needed for response 
activities. 

0 Emergency response activities will be coordinated with the Local Emergency Planning 
Committee (LBPC) in compliance with SARA Title III requirements. 

Communications will be established prior to commencement of any activities at the 
remediation site. Communication will be established so that all responders on site have 
availability to all pertinent information to allow them to conduct their activities in a safe and 
healthful manner. The primary communication device will be two-way radios. Air horns may 
be used to alert personnel of emergency conditions. A telephone will be located at the 
command post to summon assistance in an emergency. 

Primary communication with local responders in the event of an emergency .will be 
accomplished using commercial telephone lines. 

8.2 EMERGENCY RECOGNITION AND PREVENTION 

Because unrecognized hazards may result in emergency incidents, it will be the 
responsibility of the Site Supervisor and Site Safety Officer, through daily site inspections and 
employee feedback (Safety Observation Program, daily safety meetings, and activity hazard 
analyses) to recognize and identify all hazards that are found at the site. These may include: 
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Chemical Hazards 

Physical Hazards 

Mechanical Hazards 

. Materials at the sit.-= 

. Materials brought LU me site 

. Fire/explosion 

. Slip/trip/fall 

. Electrocution 

. Confined space 

. IDLH atmospheres 

. Excessive noise 

. Xeavy equipment 

. Stored energy system 

. Pinch points 

. Electrical e uipment 

. Vehicle t Jfic 

Environmental Hazards . Electrical Storms 
. High winds 
. Heavy Rain/Snow 
. Temperature Extremes (Heat/Cold Stress) 
. Poisonous Plants/Animals 

Once a hazard has been recognized, the Site Supervisor and/or the SSO will take immediate 
action to prevent the hazard from becoming an emergency. This may be accomplished. by the 
following: 

Daily safety meeting 
Task-specific training prior to commencement of activity 
Lockout&gout 
Personal Protective Equipment (PPE) selection/use 
Written and approved permits for hot work, confined space 
Trenching/shoring procedure 
Air monitoring 
Following all OHM standard operating procedures 
Practice drills for fire, medical eme;;ency, and hazardous substances spills 
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Table 8.1 
Emergency Telephone Numbers 

Local Agencies All services 
Police Dept. 

Fire Department 
Ambulance 

Hospital 
Onslow County Hospital 

On-Base Facilities 
USMC Hospital 

Federal Agencies 
EPA Region Branch Response Center 
National Response Center 
Agency for Toxic Substances and Disease Registry 

Navv ROTCC / NTR 
National Response Center 

Project Manager 
James Dunn 
Director, Health and Safety, Angelo Liberatore, CIH 

OHM Corporation (24 hour) 

NOSC/NOSC DR 
Vann Marshbern 

Note: 
Additional Phone Nos’s in Section 2.0 this HASP 

911 on-base (910) 451-3855 (off-base) 
9 11 on-base 
911 on-base (910) 455-9119 (off-base) 

(910) 577-2240 

(910) 451-4840 

(404) 347-393 1 
800-424-8802 
(404) 639-06 15 (24 HR) 

800-424-8802 

(770) 734-8072 
(770) 453-7671 

800-537-9540 

(010) 451-5006 

Routes to Hospital: (MAPS ARE POSTED ON-SITE) 
ON-BASE 
1. From Bldg. 25, proceed west to Holcomb Blvd. and turn left (north). 
2. Proceed north on Holcomb Boulevard and turn left on Brewster Street 
3. Base hospital is approximately X&mile ahead on right. 
4. Follow signs to the emergency room entrance. 
OFF-BASE 
1. From Bldg. 25, proceed west to Holcomb Blvd. and turn left (north). 
2. Proceed north on Holcomb Boulevard and exit MCB Camp Lejeune through the main gate. 
3. Follow Highway 24 West (approximately 2.4 miles) to Western Boulevard and turn right (north). 
4. Continue on Western Boulevard (approximately 1.5 miles) to the fii stoplight and the hospital is on the 

left side of the street. 
5. Follow signs to the emergency room entrance. 

A map depicting the route to the Onslow County Memorial Hospital and the Base Naval Hospital will be 
posted in each trailer. 
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8.3 PERSONNEL ROLES. .LINES OF AUTHORITY. AND 
COMMUNICATIONS 

This section of the ERCP describes the various roles, responsibilities, and communication 
procedures that will be followed by personnel involved in emergency responses. 

The primary emergency coordinator for this site is the Site Supervisor. In the event an 
emergency occurs and the emergency coordinator is not on site, the Site Safety Officer or the 
highest ranking employee on site will serve as the emergency coordinator until he arrives. The 
emergency coordinator will determine the nature of the emergency and take appropriate action 
as defined by this ERCP. 

The emergency coordinator will implement the ERCP immediately as required. The 
decision to implement the plan will depend upon whether the actual incident threatens human 
health or the environment. hnmediately after being notified of an emergency incident, the 
emergency coordinator or his designee will evaluate the situation to determine the appropriate 
action. 

8.3.1 Responsibilities and Duties 

This section describes the responsibilities and duties assigned to the emergency 
coordinator. 

It is recognized that the structure of the “Incident Command System” will change as 
additional response organizations are added. OHM will follow procedures as directed by the 
fire department, LEPC, State and Federal Agencies as required. OHM will defer to the local 
Fire Department chief to assume the role of Incident Commander upon arriving on site. 
Additional on-site personnel may be added to the Site Emergency Response Team as required 
to respond effectively. 

8.3.2 On-site Emergency Coordinator Duties 

The on-site emergency coordinator is responsible for implementing and directing the 
emergency procedures. All emergency personnel and their communications will be 
coordinated through the emergency coordinator. Specific duties are as follows: 

l Identify the source and character of the incident, type and quantity of any release. 
Assess possible hazards to human health or the environment that may result (directly 
from the problem or its control. 

l Discontinue operations in the vicinity of the incident if necessary to ensure that fires, 

OHM Project 17536HM Site 35 Operable Unit 10 Camp Geiger Area September 1997 

8-5 



,- 

* m- OHM Remediation S 

= Services Corp. EMERGENCY RESP’ONSE 

explosions, or spills do not recur or spread to other parts of the site. While operations 
are dormant, monitor for leaks, pressure build-up, gas generation, or ruptidres in 
valves, pipes, or other equipment, where appropriate. 

l Notify the NOSC/NOSCDR if outside emergency response help is necessary to control 
the incident. Table 8.1 provides telephone numbers for emergency assistance. 

* DLIect on-site personnel to control the incident until, if necessary, outside help arrives. 

0 Ensure that the building or area where the incident occurred and the surrounding area 
are evacuated and shut off possible ignition sources, if appropriate. ‘l’he Emergency 
Response Team is responsible for directing site personnel such that they avoid the area 
of the incident and leave emergency control procedures unobstructed. 

0 If fire or explosion is involved, notify Base Fire Department. 

* Notify LANTDIV ROICC 

l Notify OHM Project Manager 

l Have protected personnel, in appropriate PPE, on standby for rescue. 

If the incident may threaten human health or the environment outside of the site, the 
emergency coordinator should immediately determine whether evacuation of area outside of the 
site may be necessary and, if so, notify the Police Department and the Office of Emergency 
Management. 

When required (as determined by the NOSC/NOSCDR), notify the National Response 
Center, The following information should be provided to the National Response Center: 

l Name and telephone number 
l Name and address of facility 
l Time and type of incident 
l Name and quantity of materials involved, if known 
l Extent of injuries 
l Possible hazards to human health or the environment outside of the facility. 

The emergency telephone number for the National Response Center is 800-424-8802. 
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If hazardous waste has been released or produced through control of the incident, ensure 

0 Waste is collected and contained 

0 Containers of waste are removed or isolated from the immediate site of the emergency. 

l Treatment or storage of the recovered waste, contaminated soil or surface water, or any 
other material that results from the incident or its control is provided. 

* Ensure that no waste that is incompatible with released material is treated or stored in 
the facility until cleanup procedures are completed. 

l Ensure that all emergency equipment used is Jecontaminated, recharged, and fit. for its 
intended use before operations are resumed. 

* Notify the USEPA Regional Administrator that cleanup procedures have been 
completed and that all emergency equipment is fit for its intended use before res~uming 
operations in the affected area of the facility. The USEPA Regional Administrator’s 
telephone number is included in the Emergency Contacts. 

l Record time, date, and details of the incident, and submit a written report to the 
USEPA Regional Administrator. Report is due to USEPA within 15 days of the 
incident. 

l Perform post incident evaluation and response critique and submit a written report to 
the Regional Health and Safety Director within 30 days of the incident conclusio:n. 

8.4 SAFE DISTANCES AND PLACES OF REFUGE 

The emergency coordinator for all activities will be the SS. No single recommendation can 
be made for evacuation or safe distances because of the wide variety of emergencies which 
could occur. Safe distances can only be determined at the time of an emergency based on a 
combination of site and incident-specific criteria. However, the following measures are 
established to serve as general guidelines. 

In the event of minor hazardous materials releases (small spills of low toxicity), workers in 
the affected area will report initially to the contamination reduction zone. Small spills or leaks 
(generally less than 55 gallons) will require initial evacuation of at least 50 feet in all directions 
to allow for cleanup and to prevent exposure. After initial assessment of the extent of the 
release and potential hazards, the emergency coordinator or his designee will determine the 
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specific boundaries for evacuation. Appropriate steps such as caution tape, rope, traffic cones, 
barricader or personal monitors will Le used to secure the boundaries 

In the event of a major hazardous material release (large spills of high toxicity/greater than 
55 gallons), workers will be evacuated from the building/site. Workers will assemble at the 
entrance to the site for a head count by their foremen and to await further instruction. 

If an incident may threaten the health or safety of the surrounding community, the public 
will be informed and, if necessary, evacuated f:om the area. The emergency coordinator, or 
his designee will inform the proper agencies in the event that this is necessary. Telephone 
numbers are listed in Table 8.1. 

Places of refuge will be established prior to the commencement of activities. Thes’e areas 
must be identified for the following incidents: 

l Chemical release 
* Fire/explosion 
0 Power loss 
l Medical emergency 
l Hazardous weather 

In general, evacuation will be made to the crew trailers, unless the emergency coordinator 
determines otherwise. It is the responsibility of the emergency coordinator to determine: when 
it is necessary to evacuate personnel to off-site locations. 

In the event of an emergency evacuation, all the employees will gather at the entrance to the 
site until a head count establishes that all are present and accounted for. No one is to lealve the 
site without notifying the emergency coordinator. 

8.5 EVACUATION ROUTES AND PROCEDIJRES 

All emergencies require prompt and deliberate action. In the event of an emergency, it will 
be necessary to follow an established set of procedures. Such established procedures will be 
followed as closely as possible. However, in specific emergency situations, the eme:rgency 
coordinator may deviate from the procedures to provide a more effective plan for bringing the 
situation under control. The emergency coordinator is responsible for determining which 
situations require site evacuation. 

8.5.1 Evacuation Signals and Routes 

Two-way radio communication and an air horn will be used to notify employees of the 
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necessity to evacuate an area or building involved in a release/spill of a hazardous material. 
Each crew supervisor will have a two way radio. A base station will be installed in the: OHM 
office trailer to monitor for emergencies. Total site evacuation will be initiated only by the 
emergency coordinator; however, in his absence, decision to preserve the health and safety of 
employees will take precedence. Evacuation routes will be posted in each outside wor.k area. 
Signs inside ouildings will be posted on walls or other structural element of a building. 
Periodic drills will be conducted to familiarize each employee with the proper routes and 
procedures. 

Se 5.2 Evacuation Procedures 

In the event evacuation is necessary, the following actions will be taken: 

l The emergency signal will be activated. 

* No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic 
within the site will cease in order to allow safe exit of personnel and movement of 
emergency equipment. 

* Shut off all machinery if safe to do so. 

l ALL on-site personnel, visitors, and contractors in the support zone will assemble at 
the entrance to the site for a head count and await further instruction from the 
emergency coordinator. 

. ALL persons in the exclusion zone and contamination reduction zone will be accounted 
for by their immediate crew leaders (e.g., foreman). Leaders will determine the: safest 
exits for employees and will also choose an alternate exit if the first choice is 
inaccessible. 

l During exit, the crew leader should try to keep the group together. Immediately upon 
exit, the crew leader will account for all employees in his crew. 

. Upon completion of the head count, the crew leader will provide the information to the 
emergency coordinator. 

l Contract personnel and visitors will also be accounted for. 

l The names of emergency response team members involved will be reported1 to the 
emergency spill control coordinator. 
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* A final tally of persons will be made by the emergency coordinator or designee. No 
attempt to find persons not accounted for will involve endangering lives of OHM or 
other employees by reentry into emergency areas. 

0 In an questions of accountability, immediate crew leaders will be held responsible for 
those persons reporting to them. Visitors will be the responsibility of those employees 
they are seeing. Contractors and truck drivers are the responsibility of the Site 
Supervisor. The security guard will aid in accounting for visitors, contractors. and 
tr:ckers by reference to sign-in sheets available from the guard shack. 

d Personnel will be assigned by the emergency coordinator to be availa3e at the main 
gate to direct and brief emergency responders. 

* Reentry into the site will be made only after clearance is given by the emergency 
coordinator. At his direction, a signal or other notification will be given for reentry 
into the facility. 

l Drills will be held periodically to practice all of these procedures and will be treated 
with the same seriousness as an actual emergency. 

8.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EOUIPM&NT 

In the event of an emergency involving a hazardous material spill or release, the following 
general procedures will be used for rapid and safe response and control of the situation. 
Emergency contacts found in Table 8.1 provide a quick reference guide to follow in the event 
of a major spill. 

S. 6.1 Notification Procedures 

If an employee discovers a chemical spill or process upset resulting in a vapor or material 
release, he or she will immediately notify the on-site emergency coordinator. 

The on-site Emergency Coordinator will obtain information pertaining to the follow/ig: 

l The material spilled or released. 
l Location of the release or spillage of hazardous material. 
l An estimate of quantity released and the rate at which it is being released. 
l The direction in which the spill, vapor or smoke release is heading. 
l Any injuries involved. 
l Fire and/or explosion or possibility of these events. 
l The area and materials involved and the intensity of the fire or explosion. 
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n?rs information will help the on-site emergency coordinator io assess the magnitude and 
potential seriousness of the spill or release. 

8 e 6,2 Procedure for Containing/Collecting Spills 

The initial response to any spill or discharge will be to protect human health and safety, and 
then the environment. Identification, containment, treatment, and disposal assessment will be 
the secondary response. 

If for some reason a chemicai spill is not contained within a dike or sump area, an area of 
isolation will be established around the spill. The size of the area will generally depend on the 
size of the spill and the materials involved. If the spill is large (greater than 55 gallons) and 
involves a tank or a pipeline rupture, an initial isolation of at least 100 ft. in all directions will 
be used. Small spills (less than or equal to 55 gallons! or leaks from a tank or pipe will require 
evacuation of at least 50 ft, in all directions to allow cleanup and repair and to prevent 
exposure. When any spill occurs, only those persons involved in oversee:ing or performing 
emergency operations will be allowed within the designated hazard area. If possible the area 
wiU be roped or otherwise blocked off. 

If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding 
materials or by outbreak of fire) and its release (due to high vapor pressures under ambient 
conditions), further evacuation will be enforced. In general an area at least 500 feet wide and 
1,000 feet long will be evacuated downwind if volatile materials are spilled. (Consult the DOT 
Emergency Response Guide for isolation distances for listed hazardous materials.) 

If an incident may threaten the health or safety of the surrounding community, the public 
will be informed and possibly evacuated from the area. The on-site emergency coordinator 
will inform the proper agencies in the event this is necessary. (Refer to Table 8.1) 

As called for in regulations developed under the Comprehensive Environmental Response 
Compensation Liability Act of 1980 (Superfund), OHM’s practice is to report a spill of a 
pound or more of any hazardous material for which a reportable quantity has not been 
established and which is listed under the Solid Waste Disposal Act, Clean Air Act, Clean 
Water Act, or TSCA. OHM also follows the same practice for any substances not listeld in the 
Acts noted above but which can be classified as a hazardous waste under RCRA. 

Clean up personnel will take the following measures: 

l Make sure all unnecessary persons are removed from the hazard area. 
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l Put on protective clothing and equipment. 

l If a flammable material is involved, remove all ignition sources, and use spark and 
explosion proof equipment for recovery of material. 

0 Remove all surrounding materials that could be especially reactive with materials in the 
waste. Determine the major components in the waste at the time of the spill. 

* If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, 
etc. If this is done, pump this material out into a temporary holding tank or drums as 
soon as possible. 

* Place all small quantities of recovered liquid wastes (55 gallons or less) and 
contaminated soil into drums for incineration or removal to an approved disposal site. 

0 Spray the spill area with foam, if available, if volatile emissions may occur. 

* Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged 
liquids. 

l For large spills, establish diking around leading edge of spill using booms, sand, clay 
or other appropriate material. If possible, use diaphragm pump to transfer discharged 
liquid to drums or holding tank. 

8.6.3 Emergency Response Equipment 

The following equipment will be staged in the support zone and throughout the site, as 
needed, to provide for safety and first aid during emergency responses: 

* ABC-type fire extinguisher 
* First-aid kit, industrial size 
l Eyewash/safety shower (This equipment will be in conformance with ANSI 2:358.1- 

1990.) 
l Emergency oxygen unit 
l Emergency signal horn 
l Self contained breathing apparatus (two) 
l Stretcher/backboard 

In addition to the equipment listed above, OHM maintains direct reading instrumentation 
that may be used in emergency situations to assess the degree of environmental hazard. This 
equipment will only be used by the Site Safety Officer or other specially trained personnel. 
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This equipment will be stored, charged and ready for immediate use in evaluating haz,a.rdous 
chemical concentrations. The equipment will be located st the OHM office tra;ler. 

EQUIPMENT NAME 

Portable H-NU Photoionization Meter 

I APPLICATION 

Measures selected inorganic and organic chemical 
concentrations 

MSA Oxygen and Combustible Gas Meter 

Draeger Detector Tubes 

Measures oxygen and combustible gas levels 
I 
I Assorted detector tubes to measure specific chemical 
I concentrations 

8.6.4 Personal Protective Equipment 

A supply of two (minimum) SCBAs will be located in the support zone for use in 
emergency response to hazardous materials releases. They will be inspected at least monthly, 
according to OSHA requirements. In addition, all emergency response personnel will have 
respirators available for use with cartridge selection determined by the Site Safety Officer 
based on the results of direct reading instruments. Emergency response personnel will also be 
provided with protective clching as warranted by the nature of the hazardous material and as 
directed by the Site Safety Officer. All OHM personnel who may be expected to wear SCBAs 
are trained at assignment and annually thereafter on the proper use and maintenance of SCBAs 
and airline respirators. 

8.6.5 Emergency Spill Response Clean-Up Materials and Equipment 

A sufficient supply of appropriate emergency response clean-up and personal protective 
equipment will be inventoried and inspected, visually, on a weekly basis. 

The materials listed below will be kept on site for spill control, depending on the types of 
hazardous materials present on site. The majority of this material will be located in the support 
zone, in a supply trailer or storage area. Small amounts will be placed on pallets and located in 
the active work areas. 

l Sand or clay to solidifqr/absorb liquid spills. 

l Lime (calcium oxide), soda ash (sodium carbonate), or baking soda (sodium 
bicarbonate) for neutralizing acid (pH cl) spills. 

l Activated charcoal (carbon) to adsorb organic solvents (hydrocarbons) and to reduce 
flammable vapors. 
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l Citric acid for neutralizing caustic (pH >7) spills. 

l Vapor-suppressing foam, if required by the Client, for controlling the release of 
volame organic compounds. 

l Appropriate solvents e.g. CITRIKLEEN, for decontamination of structures or 
equipment. 

The following equipment will be kept on site and dedicated for spill cleanup: 

* Plastic shovels for recover-in: corrosive and flammable materials. 
* Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers. 
* Sorbent sheets (diapers) for absorbing liquid spills. 
* Overpack drums for containerizing leaking drums. 
e 55-gallon open-top drums for containerization of waste materials. 

*NOTE: All contaminated soils, absorbent materials, solvents and other materials 
resulting from the clean-up of spilled or discharged substances shall be 
properly stored, labelled, and disposed of off-site. 

8.7 EMERGENCY CONTINGENCY PLAN 

This section of the ERCP details the contingency measures OHM will take to prepare for 
and respond to fires, explosions, spills and releases of hazardous materials, haz,ardous 
weather, and medical emergencies. 

8.7.1 Medical Emergency Contingency Measures 

The procedures listed below will be used to respond to medical emergencies. The SSO will 
contact the local hospital and inform them of the site hazards and potential emergency 
situations. A minimum of two First-Aid/CPR trained personnel will be maintained on s:ite. All 
OHM first aid and CPR Responders have received training as required by 29 CFR 191.0.1030 
Bloodborne Pathogen Standard. A copy of the OHM exposure control plan may be obtained 
from the Site Safety Officer or Regional Health and Safety Director. 

8.7.1.1 Response 

The nearest workers will immediately assist a person who shows signs of medical distress 
or who is involved in an accident. The crew foreman will be summoned. 
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The crew foreman will immediately make radio contact with the on-site emergency 

cc _ r’liaator to alert him of a medical emergency situation. The foreman will adv-ise the 
following information: 

l Location of the victim at the work site 
0 Nature of the emergency 
l Whether the victim is conscious 
0 Specific conditions contributing to the emergency, if known 

The Emergency Coordinator will notify the Site Safety Officer. The following actions will 
then be taken depending on the severity of the incident: 

* Life-Threatenine Incident--If an apparent life-threatening condition exists, the crew 
foreman will inform the emergency ccordinator by radio, and the local Emergency 
Response Services (EMS) will be immedi,,ciy called. An on-site person will be 
appointed who will meet the EMS and have him/her quickly taken to the victim. Any 
injury within the EZ will be evacuated by OHM personnel to a clean area for treatment 
by EMS personnel. No one will be able to enter the EZ without showing proof of 
training, medical surveillance and site orientation. 

l Non Life-Threatening Incident--If it is determined that no threat to life is present, the 
Site Safety Officer will direct the injured person through decontamination procedures 
(see below) appropriate to the nature of the illness or accident. Appropriate fist aid or 
medical attention will then be administered. 

*NOTE: The area surrounding an accident site must not be disturbed until the scene has 
been cleared by the Site Safety Officer. 

Any personnel requiring emergency medical attention will be evacuated from exclusion and 
contamination reduction zones if doing so would not endanger the life of the injured person or 
otherwise aggravate the injury. Personnel will not enter the area to attempt a rescue if their 
own lives would be threatened. The decision whether or not to decontaminate a victim prior to 
evacuation is based on the type and severity of the illness or injury and the nature of the 
contaminant. For some emergency victims, immediate decontamination may be an essential 
part of life-saving first aid. For others, decontamination may aggravate the injury or delay life- 
saving first aid. Decontamination will be performed if it does not interfere with essential 
treatment. 

If decontamination can be performed, observe the following procedures: 

l Wash external clothing and cut it away. 
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If deccTtamination cannot be perfomed, observe the following prc ~&es: 

0 Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

+ Alert emergency and off-site medical personnel to potential contamination, instruct 
them about specific decontamination procedures. 

b Send site personnel familiar with the incident and chemical safety information, e.g. 
MSDS, with the affected person. 

All injuries, no matter how small, will be reported to the SSO or the Site Supervislx. An 
accident/injury/illness report will be completely and properly filled out and submitted1 to the 
Regional Health and Safety Director/Project CIH, in accordance with IOHM’S reporting 
procedures. 

A list of emergency telephone numbers is given in Table 8.1. 

8.7. .I .2 Notification 

The following personnel/agencies will be notified in the event of a medical emergency: 

l Local Fire Department or EMS 
l On-site Emergency Coordinator 
l Workers in the affected areas 
l Client Representative 

8.7.2 Fire Contingency Measures 

OHM personnel and subcontractors are not trained professional firefighters. Therefore, if 
there is any doubt that a fire can be quickly contained and extinguished, personnel will, notify 
the emergency coordinator by radio and vacate the structure or area. The emergency 
coordinator will immediately notify the local Fire Department. 

The following procedures will be used to prevent the possibility of fires and resulting 
injuries: 

l Sources of ignition will be kept away from where flammable materials are handled or 
stored. 

l The air will be monitored for explosivity before and during hot work and periodically 
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where flammable materials are present. Hot work permits will be required for all such 
work. 

. “No smoking” signs will be conspicuousiy posted in areas where flammable materials 
are present. 

* Fire extinguishers will be placed in all areas where a fxe hazard may exist. 

l Before workers begin operations in an area the foreman will give instruction on egress 
procedures and assembly points. Egress routes will be posted in work areas and exit 
points clearly marked. 

The following procedures will be used in the eve;lt of a fire: 

* Anyone who sees a fire will notify their supervisor who will then contact the 
Emergency Coordinator by radio. The emergency coordinator will activate the 
emergency air horns and contact the local Fire Department. 

* When the emergency siren sounds, workers will disconnect electrical equipment in use 
(if possible) and proceed to the nearest fire exit. 

0 Work crews will be comprised of pairs of workers (buddy system) who join eac.h other 
immediately after hearing the fire alarm and remain together throughout the emergency. 
Workers will assemble at a predetermined rally point for a head count. 

* When a small fire has been extinguished by a worker, the emergency coordinator will 
be notified. 

8.7.3 Hazardous Weather Contingency Measures 

Operations will not be started or continued when the following hazardous weather 
conditions are present: 

l Lightning 
* Heavy Rains/Snow 
* High Winds 

8.7.3.1 Response 

l Excavation/soil stock piles will be covered with plastic liner. 
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0 All equipment will be shut down and secured to prevent damage. 

* Personnel will be moved to safe refuge, initially crew trailers. The emergency 
coordinator will determine when it is necessary to evacuate personnel to off-site 
IO---": --” b/uuv113 and will coordinate efforts with fire, police and other agencies. 

8.7.3.2 Notification 

The emergency coordinator will be responsible for assessing hazardous weather condit ns 
and notifying personnel of specific contingency measures. Notifications will include: 

l OHM employees and subcon+ractors 
0 Client Representative 
0 Local Civil Defense Organization 

8 B 7.4 Spill/Release Contingency Measures 

In the event of release or spill of a hazardous material the following measures will be taken. 

Any person observing a spill or release will act to remove and/or protect 
injured/contaminated persons from any life-threatening situation. First aid and/or 
decontamination procedures will be implemented as appropriate. 

First aid will be administered to injured/contaminated personnel. Unsuspecting 
persons/vehicles will be warned of the hazard. All personnel will act to preve.nt any 
unsuspecting persons from coming in contact with spilled materials by alerting other nearby 
persons. Without taking unnecessary risks, personnel will attempt to stop the spill, at the 
source. This may involve activities such as uprighting a drum, closing a valve or temporarily 
sealing a hole with a plug. 

Utilizing radio communications, the emergency coordinator will be notified of the 
spill/release, including information on material spilled, quantity, personnel injuries and 
immediate life threatening hazards. Air monitoring will be implemented by the eme,rgency 
coordinator and SSO to determine the potential impact on the surrounding community. 
Notification procedures will be followed to inform on-site personnel and off-site agencies. The 
emergency coordinator will make a rapid assessment of the spill/release and direct 
confinement, containment and control measures. Depending upon the nature of th.e spill, 
measures may include: 

l Construction of a temporary containment berm utilizing on-site clay absorbent earth 
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0 Digging a sump, installing a polyethylene liner and diverting the spill material into the 
sump placing drums under the leak to collect the spilling material before it flows over 
the ground 

0 Transferring the material from its original container to another container 

The emergency coordinator will notify the LANTDIV ROICC, of the spill and steps taken 
to institute clean-up. Emergency response personnel will clean-up all spills following ihe spill 
clean-up plan developed by the emergency cooriinator. Supplies necessary to clean up a spill 
will be immediately available on-site. Such items may include, but are not limited to: 

* Shovel, rake 
0 Clay absorbent 
0 Polyethylene liner 
l Personal safety equipment 
0 Steel drums 
* Pumps and miscellaneous hand tools 

The major supply of material and equipment will be located in the Support Zone. Smaller 
supplies will kept at active work locations. The emergency coordinator will inspect the spill 
site to determine that the spill has been cleaned up to the satisfaction of the ROICC. If 
necessary, soil, water or air samples may be taken and analyzed to demonstrate the 
effectiveness of the spill clean-up effort. The emergency coordinator will determine the cause 
of the spill and determine remedial steps to znsure that recurrence is prevented. The 
emergency coordinator will review the cause with the ROICC and obtain his concurrence with 
the remedial action plan. 
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9.0 TRAINING REQUIREMENTS 

As a prerequisite to employment at OHM, all field employees are required to take a 40-hour 
training class and pass a written examination. This training covers all forms of personal 
protective equipment, toxicological effects of various chemicals,hazard communication, 
bloodborne pathogens, handling of unknown tanks and drums confined-space entry 
procedures, and electrical safety. This course is in full compliance with OSHA requirements 
in 29 CFR 1910.120. In addition, all employees receive annual S-hour refresher trainjing and 
three day on-site training under a trained experienced supervisor. Supervisory personnel 
receive an additional 8-hour training in handling hazardous waste operations. Copies of 
certification of this training will be maintained on-site for all workers assigned to this project. 

All personnel entering the exclusion zone will be trained in the provisions of this site safety 
plan and be required to sign. the Health and Safety Plan Certification in Appendix A. 
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10.0 MEDICAL SURVEILLANCE PROGRAM 

All OHM personnel participate in a medical and health monitoring program. This program 
is initiated when the employee starts work with a complete physical and medical history and is 
continued on a regular basis. A listing of OHM’s worker medical profile is shown below. 
This program was developed in conjunction with a consultant toxicol.ogist and OHM’s 
occupational health physician. Other medical consultants are retained when additional exper- 
tise is required. Medical certification for all site workers assigned to the project will be 
maintained on-site. 

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 
1910.120 (f). 

Table 10.1 
Worker Medical Profile 

.nnual 

x 

X 

X 

II Pulmonary Function Tests 

II Physical Examination 

II Audiometry Tests 

II Chest X-Ray 

II Complete Blood Counts 

Blood Chem. (SSAC-23 or equivalent) 

Urinalysis 

Dermatology Examination 

Electrocardiogram/Stress Test 

X 

X 

X 

X 

X 

X 

X 

X (based 
on age) 

Specific Tests (as required): None 
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10.1 EXAMINATION StXEQJ&E 

MEDICAL SURVEILLANCE PROGRAM 

Employees are examined initially upon start of employment, annually thereafter, and may be 
examined upon termination of employment. Unscheduled medical examinations are conducted: 

* At employee request after known or suspected exposure to toxic or hazardous 
materials 

. Al &e discretion of the client, the CIH, SSO, or OHM occupational physician 
afrer known or suspected exposure to toxic or hazardous materials 

0 At the discretion of the OHM occupational physician 

All nonscheduled medical examinations will include, as a minimum, all items specified above 
for periodic surveillance examination, with the exception of the chest x-ray, which will be 
conducted at the discretion of the occupational physician performing the examination. 
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HEALTH-AND-SAFETY PLAN CERTIFICATION 

By signing this dxument, I am stating that I have read and understand the Site Spe-ific Health-and-Safety Plan 
for OHM Remediation Services Corp. personnel and visitors entering the site. 
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APPENDIX B - OHM HAZARD COMMUNICATION PROGRAM 

1.0 GENERAL 

The following written hazard communication program has been established for OHM 
Corporation. The purpose of this program is to transmit information about the various Chemical 
hazards in the work place to the workers using various media. The transmittal of information will 
be accomplished by means of a comprehensive hazard communication program, which will 
include container labeling and other forms of warning, material safety data sheets, and employee 
training in accordance with 29 CFR 1910.1200 and 29 CFR 1926.59. 

The program will be available in corporate and regional Health and Safety Departments 
for reviews by all employees. It will also be available in the corporate library and clearly marked 
“Employee Right-to-Know” stations located within each individual shop and on each job site. 
OHM Corporation will accomplish the hazard communication requirements through formal 
safety training, departmental safety meetings, and job site safety meetings. 

2.0 RESPONSIBILITIES 

Purpose: Overall responsibility rests witn all corporate officers of OHM Corporation, A 
brief outline of responsibilities for those persons directly involved with the program will follow. 
These responsibilities are not all inclusive, but are designed to give guidance in initial and long- 
term program development since each area is different. These responsibilities may vary. 

Scope: This program is intended to cover those employees who are directly involved 
with the handling of hazardous materials or supervision of +hose activities. 

2.1 Health and Safety Department Responsibilities 

1. Review operations with supervisors to determine what tasks require hazard 
communication training. 

2. Advise supervisory people as to which materials may need to be considered 
hazardous initially and eventually to ensure that hazard task determination is 
being done according to the written policy. 

3. Follow up through safety meetings and safety audits to ensure that supervisors are 
carrying out prescribed company policy. 

4. Notify supervisors of any operating changes affecting the hazardous materials 
being used. 

5. Periodically audit the Hazard Communication Program’s progress. Initially, this 
should be done biweekly, but later the audit may be done on a monthly or 
quarterly basis. 

2.2 Training Department Responsibilities 

1. Ensure that up-to-date records are maintained on training of all employees 
required to handle hazardous materials. The supervisor should keep copies of 
these records and should also send copies of the initial training to the corporate 
training secretary for the training file. 

2. Educate personnel upon initial training to the requirements of the Hazard 
Communication Standard. 
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Supervisor Responsibilities 

1. Identify jobs requiring the use of hazardous chemicals and provide lists of those 
jobs and chemicals to the Health and Safety Department. 

2. Provide the training required by the Hazard Communication Standard and 
document training of employees in the safe handling of hazardous materials. 

3. Inspect engineering controls and personal protective equipment before each use. 
Health and Safety can help determine a suitable inspection plan fo’r each 
application as needed. 

4. Make daily surveys of the work area to ensure that safe practices are being 
followed. Advise employees of unsafe work practices on the first occasion and 
consider further violations as disciplinary violations. 

5. Ensure required labeling practices are being followed. Labeling should be 
affixed to the container when it arrives. If the contents are transferred to another 
container, then all label information (manufacturer, product name, and product 
number) must also be affixed to the new container, so that all containers of the 
material, regardless of size, are labeled 

6. Enforce all applicable safety and health standards through periodic audits, 

7. Before ordering a material, determine if a Material Safety Data Sheet exist #on file. 
Request an MSDS for any material without one. 

2.4 

8. Send all new MSDSs to the Health and Safety Department after making a copy 
for the Employee Right-to-Know file. 

Employee Responsibilities 

I. Obey established safety rules and regulations 

2. Use all safety procedures and personnel protective equipment as required by 
company procedures 

3. Notify supervisor of the following: 

a. Any symptoms or unusual effects that may be related to the ‘use of 
hazardous chemicals. 

4. 

b. Any missing or unreadable labels on containers. 

C. Missing, damaged, or malfunctioning safety equipment. 

Use approved labels on containers; do not remove labels (labels will be located in 
the warehouse). 

5. Do not use unapproved containers for hazardous materials. (are materials and 
containers compatible?) 

6. Know where emergency equipment and first-aid supplies are located before 
considering a possibly dangerous task. 

7. Know location of Material Safety Data Sheets (MSDSs). These will be located in 
the “Employee Right-to-know” station for the respective shop/job site. 



8. Know what you are expected to do in case of an emergency. Before the 
commencement of any task, emergencv considerations shall be made. 

2.5 Shipping/Receiving Personnel Responsibilities 

1. Ensure MSDS are received with initial shipment of a hazardous material; if not, 
contact purchasing to request the appropriate MSDS and also call the Health and 
Safety Department to determine if there is an MSDS available until the requested 
MSDS arrives. 

2. Ensure labels are affixed to all containers. 

3. 

4. 

5. 

Store hazardous materials in designated locations. 

Use proper personal protective equipment when handling hazardous materials. 

Report damaged containers or spills to the appropriate Health and Safely 
Department immediately. 

6. Request an MSDS from the manufacturer for any hazardous material that arrives 
in Findlay from a job. Also, a MSDS shall ,;company any hazardous material 
that is sent to a job. 

3.0 HAZARI) DETRRlPU&$TIO~ 

OHM Corporation will rely on Materiai Safety Data Sheets from hazardous chemical 
supplier to meet hazard determination requirements. Other relevant data from laboratory 
analyses, chemical reference materials, and chemical manufacturers’, written evaluation 
procedures will be utilized when warranted. No other method shall be used to determine 
chemical hazard unless approved by the Health and Safety Department. 

4.0 LABELING 

The shipping and receiving supervisors will be responsible for seeing that all containers 
arriving at OHM Corporation are properly and clearly labeled. Shipping and receiving 
supervisors shall also check all labels for chemical identity and appropriate hazard warnings. If 
the hazardous chemical is regulated by OSHA in a substance specific health standard, the 
supervisor or department manager shall ensure that the labels or other forms of warning used are 
in accordance with the requirements of that standard. Any container that is not labeled shall be 
immediately labeled correctly after initial discovey. 

Each supervisor or department manager shall be responsible for seeing that all portable 
containers used in their work area are properly labeled with chemical identity and hazard 
warning. 

Supervisors or department managers shall also ensure that labels on hazardous chemical 
containers are not removed or defaced unless the container is immediately marked with the 
required information and that all labels are legible in English and prominently displayed on the 
container or readily available in the work area throughout each shift. 

If any container is found and the contents cannot be identified, the supervisor or 
manager shall be contacted immediately. When proper identification is made, a label shall be 
affixed to the container immediately. If it is discovered that no MSDS is available, the 
manufacturer and the health and Safety Department shall be contacted to assist in locating the 
proper MSDS. If there is no way to idLntify the material in the container, the container should 
be set aside, away from all personnel until it can be tested by the Health and Safety Department 
or laboratory personnel. Supervisors and managers shall communicate their findings or 
awareness of such containers to all personnel in the area and to those who enter later. 
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Each supervisor or department manager %t OF!?< Corporation will be responsible for 
maintaining a current MSDS relevant to the hazardous chemicals used in their area. The Health 
and Safety Department will be responsible for compiling the master MSDS file for the facility 
and aiding all shops/job sites with the completion and maintenance of their respective MSDS 
files. 

All MSDSs will be readily available for review by all employees during each work shift. 
Each shop/job site will designate a clearly marked “Employee Right-to-Know” station where 
employees can immediately obtain a MSDS and the required information in an emergency. 

Although manufacturers are required to provide employers with MSDSs on an initial 
chemical shipment, OHM Corporation purchasing agents (and supervisors purchasing their own 
material) shall request MSDSs and updates to MSDSs on all purchase orders. Supervisors and 
department managers that are without proper MSDSs shall be responsible for requesting this 
information from manufacturers for chemicals. A file of follow-up letters shall be maintained 
for all hazardous chemical shipments received without MSDSs. 

6.0 EMPLOYEE INFORMATION AND TRAINING 

It is the responsibility of the supervisor in charge of each employee to ensure that the 
employee is properly trained. Training employees on chemical hazards and chemical handling 
is accomplished at the time of initial employment at OHM Corporation, whenever a new chemical 
(or physical) hazard is introduced into the work area, and through ongoing formal and informal 
training programs. Additionally, chemical hazards are communicated to employees through 
daily, morning, shop specific safety meetings, which shall be documented according to topic, 
major points discussed, arid rames of those attending (attendance is mandatory). Also, biweekly 
hazardous chemical safety meetings will be prepared by the Health and Safety Department using 
similar documentation for shop areas. Attendance is mandatory for these meetings also. 
Documentation for shop safety meetings will be available in the respective Employee Right-to- 
know stations and biweekly safety meeting documentation will be available in the Health and 
Safety Department to all employees for further referencing and questioning. Records of all 
formal training conducted at OHM Corporation are coordinated and maintained by the Training 
Department secretary. 

At a minimum, OHM Corporation will inform employees on the following: 

. The requirements of 29 CFR 1910.1200--Hazard Communication--Evaluating 
the potential hazards of chemicals and communication of information 
concerning hazards and appropriate protective measures to employees. This is 
accomplished in several different ways including, but no limited to, 4.0-hour 
OSHA Hazardous Waste Worker Training (29 CFR 1910.120), shop safety 
meetings, job site safety meetings, Health and Safety Department safety meetings, 
and formal and informal training about specific chemical hazards. 

. The location and availability of the written hazard communication program, list 
of hazardous chemicals, and MSDS sheets--Notices will be periodically posted on 
the employee bulletin boards providing the location of the above material. 

. Any operations in their work area where hazardous chemicals are present. 

. What the company has done to lessen or prevent workers’ exposure to these 
chemicals. 

Employee training shall include at least: 



. Methods and observations that may be used to detect the presence or release of a 
hazardous chemical in the work area (monitoring instruments, visual appearance 
or odor), and acute and chronic health effects. 

B The physical and health hazards of chemicals in the work area (accomplished 
through periodic physical and chemical hazard awareness sessions deveboped by 
the Health and Safety Department). These sessions shall serve as chemical 
hazards refreshers. 

. The methods of preventing exposure to hazardous chemicals includ.ing the 
measures OHM Corporation has taken to protect the employees. 

* Procedures to follow if OHM Corporation employees are exposed to hazarduus 
chemicals (location of nearest phone, emergency eyewash, and shower will be 
included). These discussions shall include proper operating procedures for all 
emergency equipment. 

. The details of the hazard communication program developed by OHM 
Corporation, including an explanation of the labeling system and the Material 
Safety Data Sheets, and how employees can obtain and use the appropriate 
hazard information. 

e Standard operating procedures within each respective shop. OHM Corporation 
company policy determines what is considered standard operating procedures. 

* Procedures for workers involved in non-routine tasks. 

Each supervisor or department manager shall ensure that the above trai:ning is 
emphasized to OHM Corporation employees. The Health and Safety Department will ensure that 
each shop, department, and job site is properly informing and training all employees through 
daily group meetings and individual discussions. Whenever a new hazardous chemical is placed 
into use, the supervisor or department manager shall inform the employees of the hazards which 
that chemical may pose. The supervisor or manager shall also be responsible for obtaining and 
making available a MSDS for the new chemical. 

7.0 OUS NON ROUTINE - Tm 

Occasionally, employees at OHM Corporation are required to perform tasks which are 
considered to be non-routine. All tasks considered to be non-routine shall be carefully discussed 
among the supervisor and those performing the task. This safety briefing shall include all 
possible hazards that may be encountered while completing the task, including: 

. Hazard recognition 

. Chemicals involved and their hazardous properties 

. Physical hazards 

. Methods of avoiding all hazards (technical instruments, proper personal 
protective equipment, etc.) 

The following is list of some of the non-routine tasks which may occur at OHM 
Corporation together with some information needed to complete the tasks safely. 

* Confined Space Entry 

Obtain confined space entry procedure/permit from Health and. Safety 
Department and follow all protocol before beginning task. Compl.ete and 



,/- have supervisor sign permit before any work begins. 

Monitor atmosphere with explosimeter, oxygen meter, and any toxic gas 
meter as may be appropriate. 

Discuss specific chemical hazards. 

Discuss protective/safety measures the employee can take: (e.g., Personal 
protective equipment and engineering controls, use of life lines, lock- 
out/tagout procedures, etc). 

Measures the company has taken to lessen the hazards including 
ventilation, respirator, presence of another employee, and emergency 
procedures. 

. Excavation, Trenching, and Shoring 

Obtain guidelines from Health and Safety Department before be:ginning 
task. 

Comply with all requirements s- _ Liri di fol, this activity in 29 CFR Subpart 
P(excavating, trenching, sb.oring). 

Discuss specific chemical hazards. 

Follow confined space enrry procedure above if trench is above s’houlder 
height. 

Discuss protective/safety measures the employee can take. 

Review appropriate accident prevention steps. 

. Decontamination of Equipment 

Determine possible contaminants and the hazards associated with them. 

Determine personal protection needed by contacting the Health and 
Safety Department. 

Alert all personnel in areas of contamination and decontamination 

Contain and secure all contaminated materials and decontamination 
materials. 

Contact the Health and Safety Department for proper disposal. 

It is company policy that no OHM Corporation employee will begin work on any non- 
routine task without first receiving a safety briefing from their supervisor or a Health and Safety 
Department representative. 

8.0 INFORMING CONTRACTORS 

. Hazardous chemicals to which they may be exposed while performing a task 
including the following: 

Chemical properties 



Physical properties 
Acute/Chronic health effects 

e Location of “Employee Right-to Know” station which includes the following: 

MSDS for work area 
Hazard Communication Program 
Other relevant safety material 

. Precautionary measures to be taken to protect employees from chemilcal and 
physical hazards. 

e Location of nearest emergency equipment (fire extinguisher, eyewash, shower, 
phone, first-aid kit, etc.) 

. Procedures to follow in the event of employee exposure. 

e Steps OHM Corporation has taken to reduce the risk of exposure to physical and 
chemical hazards including the following: 

Safety meetings 
Hazard Communication Program 
Proper storage and labeling of hazardous chemicals 

- Health and Safety Department shop audits 

. The methods used to label all hazardous chemicals. 

The Health and Safety Department shall offer assistance in providing the above 
information to contractors working at OHM Corporation. On initial visit by a contractor to OHM 
Corporation, a “Contractor Right-to-Know” release form shall be completed. This form will state 
that the above information has been communicated to the perspective contractor. 



APPENDIX C 

Site Chemicals 
Trichloroethene 
I ,2-dichloroethene 
Vinyl chloride 

MATERIAL SAFETY DATA SHEETS 

Anti-fog 
Bleach 
Breathing air 
Diesel fuel 
Fire extinguishers 
Gasoline 
Grease 
Hydraulic Oil 
Hydrogen cyanide (calibration) 
Hydrogen sulfide (calibration) 
Isobutylene (calibration gas) 
Isopropyl alcohol 
Liquid detergent 
Methane (calibration gas) 
Motor oil 
Oil (hydraulic) 
Pentane (calibration gas) 
Starting fluid 
WD-40 
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Effe Date: August 30,1995 
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SIGHT SAVEItS brand AN-I Prc$+x Name: 
l?rd+Ccde: 24,25,68,49,8565,8569,8: 
tZhf+iCalFamity:NA 

. I 

M+er: l3auscb & Lomb, Inc. 
/ Personal $raclum Division 
i 
I P. a Boj, 450 
i 1400N.bSt. 
1 Rmhestq Few York 14692 

r-- I 

:-FOG LiQWD 
‘70,143060 

: COdONENT: CAS# 
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FLA&ABLE PROPERTXES: 
! 
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No special work practices art 
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Patge 4 qf 5 

PH+JCT APPEARANCE: for drxtiptio~. 

CAL PR0PERT.W: 
/ 

BOI&ING POINT: 
VAPtjRPRESSURE: 

212 o F MELTING PO&r: NA 
VAPOR DE3MhY: NA 

SOJXjBILITY XN WATER: 
301np@77*F 
Soluble SPECIFIC CX&IlTY: I .o 
same as water EVAPORATION RATE: <l:(i.e. BwyI AC&.& = 1) : 
7 % VOLATILEI ! 
NA ‘FREEZING POipdT; 

to+33 
O”iCor32’F : 

j 

HAZAfZQOUS DECOIu’OSITION: NiXle i 

.I 
[Se&j, 11: TOXKOLOC&XL ~O~TICIN 

I 

I i ! 
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ctv Data Sheet: Si& Savers Anti-f0 Liquid Page 5 of:5 
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: lZ%c+e Daze: August 30,1995 

I 

i krpro& akuhoi 
: Mmp y+w &cd methyl ether 

67-63-O 
34590-94-8 

! 

1 
- ; ; :/ 

! 

I 

I 

1 

I2 
2 



i 
FLAMMABLE PROPEXTIES: 

i 



,, f-LANDICTNG/STORAGE , I 
i CUND~ONS: 

! 
This pnxIuct’ kstable d non-reactive. Kh away fkxn he& sparks am? fkr~e. 

1 
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&tekai Safetv Data Shag Sight Savers Anti- 
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jSec$m 9 PHYSICAL AND CHEMXC~ PROPERTIES i / 
\I I I - : I 

j 
CHEhpcAL PRC)PERTl$S: 

212 o F 
30 mm;@ 77 O 
Soluble 

MELTING POI$‘-r: 

%VOLATrLE: \ 
FREEZING Pap 

<I (Le. Butyl Aceta A I} 
100% 
O*COrjZ°F 

! 

I 

, 

-i- 

,. 

7. 

1 

I 

s I 

I 

; 

i 
1 



, 
I 



QPR 29 ‘96 11:16 FR CLOROX FlTLFiNTR SFiLtS 404 393 8277 TO 7293905 P. 02103 

The Cforox Company 
i;ioO Johnson Drive Material Safety 
pieasanfon. CalilorrP’a 84588 
tel. (510) 847-6163 Data Sheet 

I Product: CLOROX BLEACH. FOR INSTtTUI’lONAL USE 

Description: CLEAR, LlGHT YELLOW LIQUID WtTH CHLORINE OOOR 

Other Designat1on.s 
%‘A Reg. No. 5813-l 
Sodium hypochlotie soukion 
Ltqwid chlorine bleach 
CIOSOX Liquid Bleach 

Manufacturer 

The Cloror Company 
1221 Broadway 

Oakland. CA 54612 

Emergency Te&hone No. 
--- 

For hkdkal Emergencies, cd 
Roeky Mountain Poison ConlPr: l-8004461014 

For Transportation Emergencies. call: 
Cloror Germicidal BIe.50h 
I 
II Health Hazard Data 
oCauses substantfal but temporary eye injury. May Mate skin. May 
cau5e nausea and vomttlng if ingested. Gposure to vapor or mist ma 
irritate r)ose, throat and lungs. The foliowing medical conditions may t 
agravr ‘cj by exposure to high concentrations of vapor or mist; heart 
conditions or chronic respirakny problems such as asthma. chronic 
h~c~V~ of chxruclive lung disease. Under normal consumer use 
conditions the iikeuhood al any adverse health effects are low. 

FlRST AlO: EYE CONTACT: immediately flush eyes wtth plenty al 
wtw. ff irritation pershk, toa a doctor. SKIN CONTACT: Remove 
zontaminakd clothing. Wash area with water. INGESTION: Drink a 
$aqsful of water and call a physician. INHALATION: If breathing 

ems develop remove to fresh air. 

;V Special Protection and Precautions 

4yaienk praetfces: Wear safety glasses. Wii repeated or proionged 
me. wear gioves. 

~ainoerinq Conhds: Us0 general ventilation to minimize ergosure ?o 
rapor 01 mlsL 

York Practices: Avoid eyq and skin contact and inhalation of vapor or 
nis- . 

Ceeo out of the reech ol children. 

r/t Spill or Leak Procedures 
;maR Sails (<S gaibns) 
) Ateorb, cont&ne&e. and lam%iI in accordam wfth lo4 regufatjonr 

2) Wash down residual to sariby suer.* 

ame Soills (A galbns) 
) Absorb. eontainwrtte. and landfill in accadvlce with local regulation: 

wash down rostiual to sanitary sewer.* - OR - (2) Pump mate&l to 
waste drum(s) ad b~ose in accordance with iocal regtiations; wash 
down rssidual to sanitary sewer.* 

WI Fire and Explosion Data 

I ammable or axplosire. In a fire. cool containers to prevent n+~tur~ 
at-d rdease of sodium chlorate. 

I Chemhec: 1 Six-626-9300 

III Hazardous Ingredients 

Cancsniration Wc&.er pktxsura Limit -- 

So4ium hypochlc+e 
CAS # 7681-52-G 

5.2% 

None d the ingredients in this product are on tha IARC, NTP or OSHA. 
carcinogen fist Occasional clinical reports suggest a low potential for 
sensitization upon exaggerated exposure to s&i .)m hypochlorite if skin 
damage (e.g. irrha!im) ooxs during exposure. .~OVWJ clinical msb 
conducted on intact skin with Clorox ffquid Bleach foulld no sensitization 
in the test subjects. 

7’ Transportation and RegulatQFData 

&S. DOT Hazard Class: Not restrio& 

U.S. DOT Prooer Sh!mM Name: Hypahlorfte dution with not more 
thm 7% avellable chlorine. Not Restricted per ~:5CFR~72.1Ol~c)(lZ}~v~. 

EpA CERCWSm TlTLE 111 Superlund Amemiznl :trd -- 
Reauthorization Act: 

CERL4304 
311A:Z 313 

Sodium hypochforita 
Jz2.p -- 

- 

Sodii hydrodde 1000 Yes - 

VI1 Reactivity Data 

Stable under normal use and storage coflclitiom. Strom3 oxidizing agent 
Reacts with other household chemicals such as toiiat bowl deanera, ruti 
removers. vinegar. acids or ammonia containing produe% to prcduce 
hazardous gases, such as &brine and other chluri;liltsd species. 
PrMnged contact with metal may cause pitting w discobratiar. 

IX Physical Data 

Boflh-tg point ........................ 21&FflOO”C decomposes) 
Spedfk Gravltj (l-$0=1) ............................... 1.085 
SolubiEty in Water ................................. compbte 



FlPR 23 ‘96 11:17 FR CLOR!JX FiTLRNTFl SFiLES 404 333 8277 TO 7293905 ;‘. PI/03 

I Product: 

. 
. 

L-r 

REGULAR CLOROX &EACH 

QescrtptJon: C&N?, LIGHT yaow UOuD WITH C+iWRlNE ODOR 

Other DeslgnatJons 

Salii hypochbda odti 
Liquid cNa+na bleach 
Cbrox Ljqud Bbah 

Manufacturer 

Th Cbmx Carpany 
l2210mNhay 

opwuvi CA 94612 

Emergency Telephone No. 
Noefy yaw sy>arsu 

Ho&y klountail Poben Ceribr 
(Elcq ~&to14 

Far TwqxiMbn &veqeks Chwntra 

I (800) 424*9300 

FIRST AID: EYE CONTACT: lmmediatety nu& eyes v&h pbn@ d 
water. I tit&n txe&& see a doctor. SKIN CONTACT: ROITWV~ 
cmtaminahd cbrhhy. ‘ffuh area wiih water. INGESTION: Ofkk a 

d rater 8nd call a pdpkian. INHALATION: If breath@ 
J develop remvo to fresh mk. 

Special Protectton and Precautions 
jianb Pnctlcex Wear saky glauas. WM reqeatod of prviarged‘-- 

usa, weBI ghve¶. 

WakPrr6.k~: Avoti qeatdskincontactandMdatiocrdV~W 
m& 

VI Sptll or Leak Procedures 
hl S#h (<s gribrm) 
1) #MO&. coddmrite. ad IordIil h accordmca w&h local regufatbm. 

fll Fire and Explosion Data 

iJJ Hazardous Jngredlents 

!!Iszc% 
SodNm hypochbti 

CAS C 7631-52-9 

Coneentrath 

525% 

V Transportation and Reguktory Data 

U.S. DOT H828fd clas8: Not rortih 

U.S. COT Proper Shic&w Nemo: H~Mc& s&Son with eeo( m-8 
thur 7% nmiabb ahbhe. Not Resbicad per a9CFR172101 (c)(l2)cn). 

VU Reactlvltv Data 

IX Physical Data 
.- 

........................ a TNIOO‘C daeaposal 1 
................................. 1.085; 

................................. MPb@ 
pC1._..............................................~1 l 



Vane 1 isted (ACCD!) 1985-86) 

SYMPTOHS~?F~X~~UGE Air IS ncnc3~ic and necessary to support life. Inha?ation of air 
in a high presrur, p envirorsnent suc.7 as underdater diving, caissons or hyperbaric.. chambers 
:an result in sflp:cms similar to overexposure to pure oxygen. Tnese include tingling 
)f fingers and iCeS, abnomai sensaticns, imcai rod cocrdinatfon and confusion. 
kmpression sickness Jains or “t;ends” are passibie Follcwing rapid Cecsncresr~on. 

iiqh pressure effects (greater than tdo atxosphe res of oxygen) are on the centrad 
lenaus systm. . lfloroper deczmoression results in the accumulation of nitrogen in the 
,locd. 

Facilities or practices at which air is breathed in a high pressure environment shauid‘ 
re prepared to deal with the illnesses associated witfi decompression (bends or czissm 

i 
/ 

fisease). Uecsmpression equipment ;nay be required. / 
j 



c kmpressed air at high pressures will acceIerate the burning or’ materials to a grezter i 

I 
rate than kiey bun at at;nasi;heric pressure, 

I 

REACTIVI7-Y DATA 
CZNClilCNS ;c3 AVCIQ 

t 

1 I 

None 
, 

rutraoaus QEC~M~sirlCN PaGouGS -: 

None 
na~aocus ax~~~il~~rka 

I 

CONCX~ICNS TO AVOIO 

! i 



S?EC:AL PF?ECAUTlONS’ 
Sir E_t:;l. ,>GEi:Mc; .NP~~aMA:;GN 
OOT Shipping ;;m;e: .A:it, c”1~~cress24 OCT Hc?Z2K! Class: Nanf?mmole gas 
007 Shipping Label: Nonilamable gas 1.0. ijo.: UN 1002 
S?EcaL nA.NOl.ING aEC34ME?IOArICNS 
Valve arottc:ion cogs inust rmain in place unless container is s2cure4 with valve 
outlet' pipe 4 t3 use'pain:. 03 flat drzg, slide or ml? cylinders. IJs2 a suitable h2nd 
trick for cylinder mcveflent. Us2 d pressure redacing I-qulator when connecting cylinder 
tz lcwer preSsL!re (c!,C@O psi?) piping Or SyS:C?lS. 00 nCi he?': cylinder by (iny me;lns to 
increase the dis:;:a:,ge rat? ci product frx the cylinder. Use 2 beck valve or trap in 
the discharg2 line tc pr?VE!!li har:rdcus bzck flow into the cyiinder. 

Far addi ticna! handi ir;g reccrmendzticns, ccnsui t t.‘le Ccnoress24 G&s Asicciat.fcn’S 
Parripn? eis ?-1, G-7 and G-7.1. 

. -I 

i 
S?EC:AC STCRAGE ~E~D4MEMOAiiCMS 

\ 
Praxtt cy? inders frcm physiczi damage. Stare in cool 9 dq, well-ventilated zrez away 
frcm heavily trzfficke4 areas and mergency exits. Oa not allow the tmperalXr2 where 
cyl tnders dre stgre4 to exceed 13aF (SK). tyl inders shou?d be sEore4 uprjyht and 
fimly secure4 t3 prevent fall ing ar being knccked over. Fui 7 and mpty cyl .rr,der-s 
shau? d be segregat24. Us2 2 “first in-first out” invenmrj sys;2n to prwe3:: full 
cyl indets being sxrd fc;r 2XCZssjive periods a? t!me. 

I For addit:'oncll s.xraTe reczzendztjcns, ccnsui f Lye Csmgressed Gzs /\sscc;atjan’s 

I Pamphlets 7-1, C-7, 2nd C-7.1. 

Ory air is nancorrosive and may be used wit,, all materials of construction. Moisture 
causes metzi oxides which are fome4 with air to be hydra ted so that LCIey increzs2 in 
volume and Ias2 their prccecz’ve role (r.15; fczmtion) . . Csncentratians of Si12, Cl 2, 
salt, etc. in t?le ,;lcistare er,tiances the rJsting of merais in air. 

OrrEa =ECc,~M~.?4OA:ICMS o;i ?tsE’SU rICNS 
Ccmpress24 cts cyl j nd,. its shcuid not be r-eiillei except by qualified producers ai 

f-- cx~ress24 ~zsec. Chipxn: sf 1 C~~Cr2~j24 gzs cylinder which has not heen filled by 

I the cwnef or wic.i, hi j (wric:z.) ccns2nt is 2 vioiaticn Of Fe42rZl Law (“SC’?). 

- -. ._~ z ,,. __ ,. _ .- _,, . .._. -. .._. .- :’ 



..- _ --- .__.___ 

Ni txse!: 

Oxygen 

Arqcn 

Carbcn Oioxide 

Neon 

He1 ium 

Kryp tan 

Hydrogen 

X2non 

,@=-.. Radon 

_- Water vapor . Varying cancsntratians 

Tanc2ntratians may have ST iqht variations. 

Czrr;presseci air is alsa produced by re,, -nstitutian using only axyqen and nitrqen. This 

product contains 79 malzr percen ‘. nitrogen and 21, inalar perc2nt axyqen plus trzc2 
amaun ts of other atTos;heric gases which are pres2nt in the oxygen and nitmgen. 



Genium Publishing Corporation 
Material Safety Data Sheets Collection: 

1145 CataIyn Sueec Sheet No. 470 
Schenectady, NY 12303-1836 USA Diesel Fuel Oil No. 2-D 

(SE) 377-8854 
Issued: lOi8 1 Revision: A, 1 l/90 

Section 1, ;t$aterhi Identification :. ‘: : :: .‘: .’ .’ .,.., : 
Diesel Fuel Oil No. 2-D Description: Diesel fuel is obtained from the middle distillate in netroleum secaration: a distillate R 

‘,:. :,.. 33 ’ 
1 NFPA 

oil of Iow sul!fur COIX~L It is co~mposed chiefly of unbranched pa&fins. Diesei fuel is available in various grades, one of I - 
which is synonymous with fue1 oil No. 2-D. This diesel fuel oil requires a minimum Cetane No. (efficiency rating for 2 

diesel fuel comparable to octane number ratings for gasoline) of 40 (ASTM D613). Used as a fuel for fn~ks, ships, and 
other automotive engines; as mosquito control (coating on breeding waters); and for drilling muds. 45 

0 0 

Other Designations: CAS No. 68334-30-5, diesel fuel. 
>fanufacturer: Cent-:t your supplier or disnibutor. Consult the latest Chemicahoeek Buyers Guideo for a suppliers list PZ 

F 2 

Cautions: Diesel fuel oil No. 2-D is a skin irritant and central nemous depressant with high mist concenuatioos. It is an environmental 
hazard and moderate fire risk 

Fp~s) 
*sets 

S&&ion 2;. .Ingr&ienb a&. Occrrpational’.Exposure J&n& : : : .:. ‘:.‘j .: ,:; ” ‘,:I: ,: :,.:;.;:, ; .I:.: .; ; ,;!;:I . . . . ;.f+;:. :‘:.I ,:i :.. 
Diesel fuel oil No. 2-D* 
1989 OSHzI PEL - - 1990-91 ACGIH TLV 1988 NIOSH REL 198.5-80 Toxicity Data+ 
Vane established Mineral Oil lMi.st None established 

TWA: 5 mg/m’t 
Rar, oral, LD,: 9 g/kg produces ga.stroinkstinal (hypermotility, dianhea) 

effects 
STEL: 10 mg/m> 

’ Diesel fuel No. 2-D tends to be low in aromatics and high in pardinics. This fue1 oil is complex mixture of: 1) >9.5% paraffinic, oletinic, aaphtienic, and 
~xomatic hydrocarbons, 2) sulfur (~0.5%). and 3) benzene (<lo0 ppm). [A 13~ benzene level reduces carcinogenic risk. Fuel oils can be exempted under the 
yenzene standard (29 CFR 19IO.loZ8)]. Although low in the fuel itself, benzene concenvations are likely to be much higher in processing areas. 
b As sampled by nonvapor-collecting merhd 
: Monitor NOSH, RTECS (HZ18OCWI). for future toxicity data 

section 3.. pbysicaf Data., ,, : :_ .: ‘: :;. .!.I .: I ;... G ... .:. ‘:., .,; j ;: : ,.: .‘., ., :; : :i<-;.!: ..:,:_::i jj:,j<.: 1.:: ;.: ._ ..: .,:..:: .; ::.j,. I_,. . ..“./~ :‘:‘, . . ..I . . . . . ..j.. ::, ::, 
3oiling Point Range: 340 to 67.5 ‘F (171 to 358 C) 

..j.:. ,:, : ‘. : 
Specific Gravity: ~0.86 

Lriscosity: 1.9 to 4.1 centistoke at 104 ‘F (40 ‘C) Water Solubility: Insoluble 

kppearance and Odor: Brown, slightly viscous liquid. 

Section L$. Fire an&ExpIosi~n:,Dafa .,: ,:,y:: : : ,:: : ,: .: j .I:: i :,. 1 : .:.‘:: : 

F&h Point: 125 ‘F (52 ‘C) min. 

; : :,:. :..,; .f :, :f p: j.,:,., ;i:.: ~:y:::,:...: F:.:;:.,,: .,r:. -‘-:+:..I ..+,. :: ; ,:,:. 

1 Autoignition Temperdture: Z&O ‘F (932 ‘C) / LEL: 0.6% v/v 1 
,. .:..:. ,.... . . : 

UEL: 75% v/v. 
Extinguishing Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a water spray to ccol fire exposed containers. Do not use a 
forced water spray directly on burning oil since this will scat&r the fire. Use a smothering technique for extinguishing fire. 
Unusual Fire or E.xplosion Hazards: Diesel fuel oil No. 2-D is a OSHA Class II combustible liquid. Its volatility is similar to that of gas oil. 
Vapors may travel to a source of ignition and flash back 
Special Fire-flghdng Procedures: IsoIate hazard area and deny entry. Since fine may produce toxic fumes, wear a self-cortamed bm:ath$,g 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective ciotfi~g. If feasible, 
remove containers from fm. Be aware of runoff from fne control methods. Do not release to sewers or waterways due to poWion and fire or 
:xpIosion hazard. 

Section j;. Reactivity Data- : ..I “i; : :.:;i+:: ,.., ‘. .:.( ;;::;2 j:: : ;‘.. : j.:‘::.:j:. : : j,: i: . . ;::. I’;.: &;.$ ,..:.. .:. .. ,T;:;.~;~.;~:;;;; .t.;,: ; : .i.:!‘;;;z.::y:;:;, ,: ~.::,,: i ,I: : 

StabiIity/Polymerization: Diesel fuel oil No. 2-D is stable at room temperature in closed containers under normal storage ,and hmdbg condi- 
ions. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: It is incompatible with strong oxidizing agents; heating greatly increases the fire hazard. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of DecompoMon: Thermal oxidative decomposition of diesel fuel oil No. 2-D can prcduce various hydrocarbons and 
lydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon monoxide, and sulfur dioxide. 

I 

4 



1. 470 Diesel Fuel Oil No. 2-D 1 l/90 

xtion 6. Health Hazard Dafa . . . : . . . . 
rcinogenicity: Xithouoh tie IARC has not assigned an overall evaluation to diesel fuels as a group, it has evaluated c-ccuoadonal exposures 
ioleum ref;z~ng as an ARC probable human carcinogen (Group 3A). It has evaluated distillate (light) diesel oils as not &ssifiabIe as human I” - 
,cirf-‘s iGroup 3). 
ml of Risks: Although diesei fuel’s toxicologic effects should resemble kerosine’s, they are somewhat more pronounced due to addy,tives 
:h ah ,&ur,zed esters. Excessive inhalauon of Jemsol or mist can cacSe respiratory &act imtation, headache, dizziness, nausea, vomiticg, and 
s of coordmation,,Cepend+ cl cocceatrauon and exposure time. When removed from exposure area, affected persons usually recover 
nplereiy. If vormtlzg occurs af?r, ingestion and if oil 1s aspirated @to -tie lungs. hemorrhaging and pulmonary edema, prowsing to renal in- 
vement acd chemical pneumomt~s, ey resuir .A comparative :ano of oral to aspmated !ethai doses may be l pt vs. 5 ml. Aspirar~on may alSo 
~llt 45 transient CNS de,pression or exclrament Secondary effects may include hypoxia (msufficient oxygen in body ceils), infection, paeumato- 
e formaticn, and c1-aomc !ung dysifunckon. Inhalation may result in euphoria, cardiac dysrhythmias, respiratory arrest. and CNS toxicitv. 
longed or rcpested skm conuct may tirate hair foIl.icies and block sebaceous glands, producing a rash of acne pimples and spots, usu&y on 
IS and legs. 
dical Conditions Aggravated by Lcng-Term Exposure: None reported. 
z,et Om~ans: Centi nervous system, sdn, and mucous membranes. 
marv Entry Routes: Inhalation, ingestion. 
lte J?ffect.s: Systemic effects from ingestion include gastrointestinal irritation. vomiting, diarrhea, and in severe cases central nervous system 
ression. progressing to coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycardia (excessively rapid 
rt beat), ad cyanosis (dark purpiish discoloration of the skin and mucous membrane 
ronic Effects: Repeated contact with the skin Causes dermatitis. 

c caused by deficient blood oxygenation). 

!ST AID 
!s: Gently lift the eyelids and flush immediate!y and continuously with flooding amounts of water until msported to an emergency medical 
lity. Cpnsult a physician immediately. 
n: Quckfv remove contaminated clothin 
osed or d:titation persists _, get medical 8. 

Rinse with flooding amounts of water for at least 15 min. If large areas of the body have been 
elp Immediately. Wash affec’zd area with soap and water. 

alation: Remove exposed person to fresh air and sup,port breathia as needed. 
estion: Never give anything by mouth to an ucconsc:ous or convu K. 
.uct a physician immediately. Position to avoid a.spiration. 

mg person. If ingested, do mf induce vo&fing due to aspiration hazard. 

x first ald, get ap ropriate in-plant, paramedc, or community medical support. 
e to Physicians: cp astnc lavage 1s contraicdicated due +Q aspiration hazard. Preferred anticores are charcoal and milk. In cases of severe 
ration pneumonitis, consider monitoring arttrial blood gases ‘s ensure adequate vecdation. Observe *e patient for 6 hz. If viti signs become 
xmal or symptom deve!op, obtam a chest x-rav. 

. . 

:tion 7. Spill, Leak, and Disposal Procedures ...’ . . . ‘. :,I .:.. .‘..I . . :, .: ‘. ~ 
liLeak: Notify safety personnel, evacuate area for large spills, remove a!l heat and ignition sources, and provide maximum explosion-pmof 
Aation. Cleanup personnel should protec: 

2 a noncombusaole absorbent ma.tenal to plc 
ainst vawr inhalation and liauid contact. Ciean up spills pmmpdy to reduce fye or va or hazards. 

P 
or disposal. 

up sm& spills or residues. For large spills, dike far ahead to contain. Pick up liquid or rec,.ama- 

t2Oj. 
Do not release ‘Q sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHX regulations (29 
Diesei fuel oil No. 2-D spills may be environmental hazards. Report lar e spills. 

30 ontact your supplier or a licemed contractor for detailed recommendations. F oilow applicable Federal, state, and local regulatiors. 
iL *nations 
1.4 Hazardous Waste (40 CFR 261.21): Ignitable waste 
<CL.4 Hazardous Substance (40 CFR 302.4): Not listed 
G. Extremeiy Hazardous Substance (40 CFR 355): Not listed 
Li Toxic Chemical (40 CFR 372.65): Not Iisted 
IA Designations 
Contaminant (29 CFR 1310.!000, Subpart 2): Not listed 

:tion. 8. Special Protection Data .: . . . . . ...:. : %. ,. : : . . 
z!es: Wear Drorective evee!asses or chemical safetv oa&es. wer OSHX eve- and face-Drotection reeuiations (29 CFR 19 10.1331. 
srator: Se;k Drofessioiaiadvice priyr ra respiratdr CeIztior ‘and use. Fofiow OSHA r&pirator reg&tions (i9 CFR 1910.134) ‘&d, if neces- 
Iuse a NIOSl&appmved respirator with a mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills, 

:or vessels, or storage tanks), wear an SCBAWarning! Air-pwiJying respirators do notprotect workers in oxygen-deficient amwspheres. 
2r: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
tilation: Provide general and locai explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and 
luctivitv. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(‘O’) 
ty StatIons: &Make avaiIable in the work area emergency eyewash stations, safecylquickdrench showers, and washing faciIities. 
taminated Equipment: Never wear contact leases in the work area: soft lenses may absorb, and all lenses concenuate, k&ants. Remove this 
rial from vour shoes and equipment Launder contaminated clothing before wearing. 
Iments: gever eaL drink, or smoke in work areas. Practice good personal hygiene after using this material, especiatly before eating, drinking, 
dnir. using the toiler, or applving cosmetics. 

age Requirements: Use and swrage conditions should be suitable for a OSHA Class II combustible liquid. Store in closed containers in a 
.ventllated area away from heat and ignition sources and strong otidtig apen& Ptotect containers from physicai damage. To prevent slatic 
:s, elecrricaIly ground and bond all containen and equipment used in shippmg, receiving, or transferring operations. Use nonsparking tools 
zxplosion-ptiof electrical equipment. No smoking ins&age or use ark.- - 

- _ _ - 

neering Controls: Avoid vapor or mist inhalation and pmloa ed 
e contact with liquid or high mist concentration may occur. A i ‘. 

skin contact Wear protective rubber gloves and chemical safety glasses 
dlkonai suitable protective clothing may be required depending .on working 

Itions. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaiuation. Practuze good 
anal hygiene and housekeeping 

IY 
cedures. Do not wear oil contaminated clothing. At Ieast weekly laundering of work clothes is recom- 

!ed. Do cot put oily rags m pot ets. When working with this material, wear gloves or use barrier cream. 
sportntion Data (49 CFR 172.101) 
?‘“““‘ing Same: Fuel oil 
1 d C&s: Combustible liquid 

0.: NAl993 
Label: None 
Packaging Exceptions: 173.118a 

Requirements: None 

-. . _, . - -, _.., 
! 

’ ,,,: , ‘? ,. ,;. ., .- - _  ̂ .._ \ I-. 7 .,. - - . - 
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SECTICN 1 - PWSiCXL HAUROS 



SECTION 5 - E?a4&3GENCY AND ZRS-i- AID PROCE3URES 
Er+ Crrtrcc Fhsn wtt,? larcp amountS of water: if imraacn Ferslsts. s.eeK Meciul artentian. 

skin Gxlrar Wasa wit?. sdaa and wafer, d immxifl per&n. se5 .Lieciul a~ention. 
I 

Innarrt-Kln: Remove vlcz:m :o fresk air. Seek Mediul amnricn if c?k.zm!crf czntrnues. 

Il?pShOn: If ;atient ks cznzcus. qve kqs 
El 

z TxunLs cf v4aie.c and inCuce ~cmlhrtg. %eK 4!ddcai help. 
I 

SEClON 7 - S?EC;AL PRO TZCTTCN tNFOR:,fA,RCN 

SECTION 8 - S?ZCJAL PRECAUTiONS AND S?lLlfLEM PROCZ3URES 
praauoorcr :a se Tara, 
in Hanclmg ana SiGClghJ: 

Should Se srcred m onpal cxzatner or AnstA 5re exzxsunner. 
I 

cme? 
-: 

Co nor mrx aGents. 

steostaoIrammulc=iw 
Mazm%a h aaww Q zia&c sw-J u”- 

wmr om Disposa ot in c=mplianca w7m kuk state. and federal qulations. 

I 

1 sgnr HW - RWCTNrrf 0 
0 Minwul Hazard 

N/A = Nor Avlicac!e NOA = No Cata Xvaiiacle 

.- 
,-- . ,* 

” 



Genium Publishing Corporation 
1145 catdyn street 

Schenectady, NY 12303-1836 USA 
(518)377-g554 

Material Safety Data Sheets Colleague: 

meet No. 467 
Automotive Gasoline, Lead-free 

y Section5, Reactivity-Da& : : ,,,: :,::: ‘. ... .j,:, ‘. : :: .,: .::,;:.‘,.:~,,:;:i::1:~.:i.::‘i,;i;:’:ii’~~~~:’:,i:i~..~~’~::,,::~-.: 

Stability/Polymeril3tion: Automotive gasoline is stable at room temperature in closed containers under normal smrage and handling conditions. 
Hazardous poIymerization camlot occur. 
Chemical Incompatfbilities: Automotive gasoline can react with oxidizing mater& such as peroxides, nitric acid, and perCHcrat&X. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hnzardous Products of Decompasttion: Tnermai oxiciative decomposition of automotive gasoline can produce oxides of C&GII and p&aUy 
\“: ::..,A ‘-.,-I L^^__ ‘.-c..c , ._ . ..-.a. . ._ ._._ a.._). 

I Issued: 10/8 1 Revision: A, 9/91 
Section 1. Material Identification .: ‘. I’ ,. .’ ,;.‘..r.l::l:-.:i-...: .’ . . ..j...: .: ,::,I: . . . . . :.., 35 
Automotive Gasoline, Lead-free, Description: A mixture of volatile hydrccarbons composed mainly of branchedchain R 1 NFPA 
parzffii. cycloparaffim. oIefins. naphthenes. and aromatics. In general, gasoiine is produced from petrolca shaIe oil. 
Xrhabasca tar XX&, and coal. Motor gasolines are made chiefly by crafking processes, which convert heavier pe”o!eum 
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion 

: 22’ 13O 
_ 

engines of the spark-ignited. reciprocadng type. Automotive gasoline has an octane number of approximately 90. A high 
F:d 

@ 
content of aromatic hydrocarbns and a consequent high toxicity are also associated with a high octane rating. Some 

absorpcioo 

gasolines soid in the US contain a minor proportion of tenaethyllead which is added in conceneations not exceeding 3 ml iTi 
per gallon to prevent en+e kock.” However, methyl-tert-butyi ether (,MTBE) has almost completely @aced 
tetr3ethyllead. i : 
Other Designations: CAS No. 8006-61-9. benzin. gasoline, gasolene, motor spirits, natural gasoiine, peuoL PPGi 
Manufacturer: Contact your supplier or distributor. Consult latest Chemicai Week&en’ GuidtFJ for a suppliers list t&3 

Cautions: Inhalation of automotive gasoiine vapors can cause intense burning in throat ;md lungs, central ner~o~ sy~m (mS) 
depression, and possible fatal pulmonary edema. Gasoline LC a dangerous fire and explosion hazard when exp& to hat and flames. 

Section 2.. hgredi&ts and Ocapation& Exposu~:L;i~& .:: .. .: :‘; ,: :, : ;. .: i: :;:_, ;;.:...;; :_.‘.:i,:.: 1.:. :, ,I,... : :;:,.-;,:‘.I I I.F.~‘/;,~~:; ~., : . 
Automotive gasoline, lead-free* 

1990 OSHA PELs 1990-91 XCGIH TLVs 198586 Toxicity Data* 
S-hr TWA: 300 pp. 900 mpim’ TWA: 300 ppm, 390 mgfm’ 
15-min STEL: 500 ppm. I.500 mpim’ 

Man+ khakion. TC,: 9rx) ppm/‘L hq to.4~ effects include sa 
STEL: 500 ppm. 1480 mg/m’ organs and special senses (conjunctiva tit&on). behavioral 

(hallucinations, distorted perce$ons), lungs. thorax, or 
1990 NOSH REL respiration (cough) 
None established Human. eye: 140 pprw’8 hr, toxic effects inciuG mild irritation 

Rat, inhalation, LC,: 300 gJm’/5 min 

l A typical modem gasoline composition is 80% parGfins, 14% arcxnadcs, and 6% olefins. The mean benzene ~tent is approximarz.Iy 1%. Other ad&t&s &Iu& 
sulfur, phosphorus. and MTBE. 
t See XOSH. RTECS (LX33OCCCQ. for additional toxicity dam 
Section. 3.,, Physica[ Data Y:. .::. : ,. ;I. .,’ : ,\: ., .... ., .I :, ,;. :. j 1: ,;, ~‘~~.:; ;::,:.$.i ;i-;,.:.:;f{.~i:,.i: I;-j:;.:i:;.i: Fj,.,:. ?,,:ji-;,:;:,. 

Boiling Point: Initially, 102 ‘F (39 ‘C); after 10% distilled. 140 ‘F Density/Specific Gravity: 0.72 to 0.76 at 60 ‘F (15.6 ‘C) 
(60 ‘C); after 50% distilled, 230 ‘F (110 ‘C); after 90% distilled, 
338 ‘F (170 ‘C); final boiling point 399 ‘F (204 ‘C) 

Vapor Density (air = 1): 3.0 to 4.0 

Water Soiubility: Insoluble 

Appearance and Odor: A clear (gasoline may be colored with dye), mobiIe liquid with a characteristic odor recognizable at about 10 Pam in air. 

S&ion:J.; Fire and Explosion.Data, : .::: .:.:’ ..~:::.:.,:~;;,;.’ .. .,~.~.::::‘:.:,; ,..’ : ..-.‘::: .,..I <.:.;iy: .~~:~;~;~~~,.:~;~ :,j .:.i,~,!i~:~.-.-::li;:~:i:~:~ ;:; 

Flash Point: 45 ‘F (43 ‘C) / Autoignition Temperature: 536 to 853 ‘F (280 to 456 ‘C) i LEL: 1.3% v/v UEL: 6.G% vb 
Extinguishing Media: Use dry chemical. carbon dioxide, or alcohol foam as extinguishing media. Use of water may be ineffecTive to extinmish 
fire. but use water spray to knock down vapors and to cool fre-exposed drums and tanks to prevent Pressure rupture. IJo not use a solid s&m of 
water since it may spread the fuel. 
Unusual Fire or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard 
when exposed to heat and flames. Vapors can flow to an ignition source and flash back. Automobile gasoline can also react violently with 
oxidizing agents. 
Special Fire-fiihtlng Procedures: Isolate hazard area and deny entry. Since fire may voduce toxic fumes. wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressuredemand or positive-pressure mode, and full protective clothing. When the fire is 
extinguished. use nonsparking tools for cleanup. Be aware of runoff from fue control methods. Do not release to sewers or waterways. 
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Section 6. Health Hazard Data 
Circinogenicitl;: h 1990 rqxrts, the IXKC list gvoline as a possible human carcinogen (Group ZB). AIthough the URC has assngned an overall 

~~;lIuation to gasalize. it has not assigned an overail evaiuation to specific substances within this group (inadequate human evidence). 
tmmary of Risks: Gasoiile vapors ere considered moderately no~~nous. Vapor inhalation can c;~use cenual nervous system (08) depression 
.S mucous membrane s.nd respiratory tract L ‘-5~adon. Brief inhafadons of high concennations can cause 3 fatal pulmonary edema. Reported 

responses to gasoline VXLXX concennauons are: 160 to 270 ppm causes eye and throat irritation in several hours; %I to 900 ppm cz,uses eye, nose, 
z--.-d &oat irriutic :X 
minutes. Lf large ares 

dizziness in ! hr: and XXXI ppm produces mild anesthesia in 30 min. Hi 
of skin are expxd to gasoline, toxx amounts mciy be absorbed. Repeat 2 

er concentrations are intoxicatir g in 4 to 10 
or proIonged skin exposure causes dermatitis. 

Centi.- individuals may develop hypersensitivity. Ingestion can cause CNS depression. Pulmonary aspirtion after ingestion can cause severe 
pr.eumonitis. ln adults. ingestion of 20 to 50 
Uedical Conditions Aeornvated bv Long- + 

gasoline may produce severe symptoms of poisoning. 
erm E.xuosure: None renorted. 

Target Organs: Skin, &?e, respiratdry andcentral ne&ous systems. - 
Primarv Entry Routes: Lnhal~don. mgestion. <kin contz.c~ 
Acute Effects: Acute inh&tion produces intense nose. throat- and Iung irritation: headaches; blurred vision; conjunctivitis; flushing, of the face; 
mend confusion; strtggerdg gU$ slurred speech; and unconsciousness, sometimes with convulsions. ingestion causes inebriation (ortmkenness), 
vomiting, dizziness, fever, drowsiness, contusion. and cyanosis (a blue to dark purplish coiortion ot skin and mucous membrane caused by lack 
of oxygen). Asoirzrion causes choking, cough shortness of breath- increased rate of respiration, excessively rapid heartbeat, fever, ‘bronchitis. and 
pneumonitis. Ober svmptoms foi!owtng acute exposure include acute hemorrhage of the pancreas. fatty degeneration of the liver and kidneys, 
md passiv.: congest&n of spleen. 
Chronic Fffects: Chronic inhalation results in appetite 10~s. nausea weight loss. insomnia- and unusual sensitivity (hyperesthesia) of the distal 
extremities followed by motor we.&ness, muscular degeneration. and diminished tendon reflexes and coordination Repeated skin exposure can 
cause blistering. drying. and lesions. 
FIRST AID 
Eyes: Gently lift the eyelids zmd flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
tacility. Consult a physic&t immediateiy. 
Skin: Quicki remave conrvninated clothin Rinse with flooding amounts of water for at least 15 min For reddened or blistered s&t, consult a 
’ i W&h affected are3 with soar anbwater 

!i%%t%: Remove exposed person to fresh air and support breathin as needed 
f.5. Ingestion: Never give cinything by mouth :o an unconscious or convu ~si. dci rwt irxke vornitjrg due to aspiration hazard. 

Give conscious vicrim a minure of2 ‘3 bleswons 
mg person.. 

of activated charcoai nuxed in 8 oz o ‘i;- water to drink- Consult a physician immediateiy. 
,\fter first aid, get appropriate in-plant, paramedic, or community medical support. 

Section 7. Spill, Leak, and DisposaI Procedures 

. 

. :. :. 
Spill/Leak: Notify safety personnei. evacuate 
ventiIation. Cieanup pe:sonneI should protect 

ai; urnecessary personnel. remove hear and ignition sources, and provide maximum explosion-proof 

other noncombustibie adsorbent Dike storage 
against vapor inhalation and Q-id contact. Use nonsparking tools. Take up small spills with sand or 
ares to control leaks and spills. Follow appiicabbre OSHX reguiadons (29 CFR 1910.120). 

Aquatic Toxicity: Bluegill. freshwater, LC;. g ppmA6 hr. 
I&sposal: Contact your suppiier or a iicers e8 contractor for detailed recommendations. Follow applicable Federal. state, and local regularions. 

‘.a Designations 
RX Hazardous Waste (40 CFR X1.21): Characteristic of ignitability 

iERCLA Hazardous Substance (40 CFR 302.4): Xot listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chkmical(40 CFR 372&j: Not iisted 
OSHA Desienations 
Listed as an& Contaminant (29 CFR 1910.1oo0, Table Z-l-X) 

Section 8. Special.Prcjtection Data . . :: . . .; I .. . . . . :. :-_-‘.... :.;j y... 
Goc&-s: Wear orotecdve evegi3sses or chemical safety goggles. per OSHX eye- and face-protection regulations (29 CFR 1910.133). Since 
ccn%kt lens use’in industrv .ti Controversial, establish your own p&icy. _ 
Respirator: Seek urofessconal advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. if 
necessary, wear a IXOSH-approved respirator. There are no specitic MOSH recommendations. However, for vapor concentrations :not immedi- 
ately dangerous to life or health. use chemical cvnidge respirator equipped with organic vapor cartridge(s). or a supplied-air respirator. For 
emergency or nonroutine operations (cleaning spiils. reactor vessels, or storage tanks). wear an SCBA. Warning! Aar-ptuifjing respirators do not 
protect workers in oxygen-d&zient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and 

P 
auntlets 

poiyvinyl alcohol provide excellent/good resistance 
to prevent prolonged or repeated skin contact Materials such as neonxne or 

or prorective clothing. Note: Resistance of specific materials can vary from product to 
uroduct. 
Ventilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concertnations below the OSHA PELs 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source!“‘n 
Safe? Stations: ,Make available in the work area emergency eyewash stations, safetv/quickdrench showers, and washing facilities. 
Contaminated Equipment: Remove this material from your shoes and equipment. Lunder contaminated clothing before wearing. 
Comments: Never eat drink, or smoke in work areas. Pmcnce good personal hygiene after using this material, especially before eating. drinking, 
smoking, using the toiler. or applying cosmetics. 

Section 9. Special Precautions and Comments ..’ .: : ; .j . . . . . . ..I . . -.::,.:.;.. 
Storage Requirements: Store in closed containers in a cool. dry. well-ventilated area away from heat and i 
agents. Protect containers Tom physical damage. Avoid direct sunlight. Storage must meet requirements of r 

‘tion sources and strong oxidizing 
SHA Ch.s~ IB liquid. Outside or 

detached storage preferred. 
Engineering Controls: Avoid vapor inhalation and skin or eye contact Consider a respiratory protection program that includes regular training, 
maintenance. inswction and evaluation. Indoor use of this materiaI reauires exulosion-uroof exhaust venuiauon to remove vaoors. &Iv use 
gzoline as a fuel source’due to its volatility and flammable/explosive nature. P&c&e good personal hygiene and housekeep&g proced&s. Wear 
c&yl work c!othing daily. 

Transportation Data (49 CFR 172.101, .102) 

i 

*LIT Shipping-Yame: Gasoline (includitig casing-head and natwai) MO Shipping Name: Gasoline 
DOT Hazard C&s: Flammable iiquid MO Hazard Class: 3.1 
ID so. UNl’O3 4 
DOT Label: FIxmmable Iiouid 

ID No.: UN1203 

DOT Pcckayinq Exceptions: i73.IlS 
MO Label: Flammable Liquid 

DOT Packarin; Requirements: !73.:!? 
MDG Packaging Group: Il 

______-___ ____------ -- __I~---- 
i ,, ‘_ .;,..:. - .,. ,(-.1~,. ,: ;- . . .I _. .-_ _. I? . ..-..:: “> ,i :q 11’; :.:r, :f’, .‘, -. 
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UITCO MATERIAL SAFETY DATA S H E: E T ====PIIIIII”“---*----------~---- ----f=i=E==-------------------.----- --------- --.-aKxrl==‘1 
Kendall C-915 Grease PAGE 1 

r-y / \ Product Code: 563 7834 

NFPA HAZARD RATING FiYC? 
4 - EX+b-CiFlTlX v, *,,.%a 
3 - High ? 
2 - Moderate Toxicity I 0 Reactivity 
! - Slight 
0 - Inslgniffcant w 

Special -v-L_ --------- -- -- --- 
DIVISXON AND LOCATfON---SECTION I 
----=i ---w- - -*m-w- -- 1 . . . ‘I sxon: KEiYDALL REFINING COMPANY 
~tion: 5RADFORl3, PENNSYLVANIA 

77 N. KENDALL AVE.,BRADFORD,PA,16701 
Emersencv Telebhone Number: (814) 368-6111 
Transl3ortatibn Rnersencv: CHRITREC I-(800) 424-9300 (U.S. and Canada) 

CWTMIICJLL AND PHYSICAL PROPEXl'1E!S---SECTION 12 
-F-- ----me-e=--- I 
Chemical Nane: 

petroleum hydrocarbon and calcium stearate 
Formula: not appl icabl e 
Hazardous Decormasition Products: 

carbon monoxide and carbon dioxide from burning. 
rnconpatibilitv WeeD away fromL: 

/---- strong oxidizers such as hydrogen peroxide, bromine, and chromic acid. 
Toxic and Hazardous Qy-redients: 

TlOtE 
semi -sol id Form: Odor: mineraf oil 

ADsearance: grease black Color: 
SDecific Gravity lwatcrl.1: .94 
Boilincr Point: greater than 260°C (5OO’F) 
Meltins Point; not applicable 
Solubilitv in Water fbv yeiaht %) - neg7igible 
Volatile (bv weight %I; negligible * 
Evanoration Rate: negligible 
Vapor Pressure (mm Hcf at ZO*Cl: negligible 
Var>or Densitv fair=l) : not applicable 
@I (as is)_: not applicable 
Stabilitv: Product is stable under normal conditions 
Viscositv SUS at 300 b Ef : Greater than or = to 100 

-- 
FIRE AND EXPLOSION DATA---SECTION III 
z-w- --sir- p-----p-,p w-e a-p .-I-- 
$Decial Pjre Fighj;iga Pmures: 

Do not.use water except as fog. 
Unusual Flr~? and Explosion HazaFds: 

nane 

(Continued on next page) 
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WITCO MATERIAL SAFETY DATA =111=====~=------------5=------, SHEET ---‘S==E=~‘=~_l=---,-,, ---&---1---L ------.-=n 
Grease: 

Product code: 

(Section Iii continue3) 

PAGE 2 
563 7834 

FlashPoint: (Method Used) ASTM 092 greater than 210°C (410-F) 
Flammable limits %: not applicable 
Extinsuishin~ asents: 

Drychemica7 or 'katerfog or CO2 or Foam or Sand/Earth 
Water may cause frothing. 
Closed containers exposed to fire may be cooled with water. 

--a\ ----- 
REALTH 3AZm DATA---SECT1 
7 -- -- ---1__- 
Permissible concentrations t air): 

not app’l icabl e 
Chror,ic effects of OverexPosure: 

Extended skin contact may cause dermatitis to some indSvtduals, 
Acute toxicoloaical properties: 

no data avai7able 
Emerctencv First Aid Proc_eduresz 

Eves: Immediately f7 ush with 1 arge quantities of water for al: 7 east 15 
minutes and call a physician. 

Skin Contact: Remove excess with cloth or paper. 
water. 

Wash thoroughly with soap and 

,,.*-y Inhalation: 
,If Swallowed: 

Remove victim to fresh air-. Call a physician. 
Contact a physician immediately. 

e--B- 
--u__ --Mm- 

- -- --- 

SPECIAL PROTECTION INFORMATION---SECTION V 
=--7------ -- ---I- --- -w-p -I- --- --.- 
Ventilation Twe Required /Local .mechanical.swecial~: 

none required 
Resuiratorv Protection ISj-r>eci.fv tme): 

nane required 
Protective Gloves: 

rubber 
Eve Prot+zti.on: 

chemi ca7 safety goggl es 
Other Protective l&uiRment: 

none 

------ --- ---- ------ -w-m- -w-_ ---- ----a ---, --- 
HANDLING OF SPILLS OR LEAKS---SECTION VI 
-I- ----w-- --m---m--- ---- ------ --- ----- ---I=; 
Procedures for Clean-Up: 

Transfer bulk 
materf al such 
in accordance 

Waste Disxxsal: 
Dispose of in 

,I”--, regulations. 

of mixture into another container. Absorb residue with an iinert 
as earth, sand, or vermiculite. Sweep up and dispose as soliid waste 
with local, state, and federal regulations, 

accordance with a7 7 appl icabf e federal, state and local 

(Continued on next page) 
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WITCO MATERIAL SAFETY DATA SHEET ===---i----------------------‘-----~-- --------------------------- -==r=I-~-;===I-2,---- ---..c-w-s-- ------- 
Kendall C-915 Grease ,i- PA,GE 3 

Product Code: 563 7334 

-I- 
------- -- 

------- v-e 
---I- ----,- 

--w. P m-u- - 
SPECIAL PRECAUTIONS---SECTION VII 
r------------u *-- -- - 
c and storaqe: 

Do not handle or store at temperatures over 
Maximum Storase Temneratwq: 38°C (LUO’F) 

=-- ------ 
~~SFORTATIOfi DATA---SECTION VItII 

c---- --- 
D.O.T.: Not Regulated 
$?eww-table Quantity: not app’licable 
Freisht Classification: Petroleurrr Lubrjcating Grease 
Special Transportation Notes: 

----- ------- -----I - ------- 1----------p --- -I_----- 

COMMENTS 

-k STATE REGULATORY INFORMATION: 
Pennsylvania Worker And Community Right To Know Act: This product contains the 

,y-.fof70wfng ingredient(s). 
hydrocarbon oi 1 s CAS. NO. 8020-83 -5 

PartSal contents are withheld as trade secret information. 

Prwared bv: Robert Kellam 
Title: Group Supervisor, Lubricants Testing, Maintenance, and Safetj 
Oricrinal Date: 06/18/82 Sent to: 
Revision Date: 08/09/94 
Supersedes : 04/01/93 
Date Sent : 

We believe the statements, technical information and recommendations contained1 herein 
are reliable, but they are given without warranty or guarantee of any kind, express 
or implied, and we assume no responsibility for any loss, damage, or expense, direct 
or consequenti al , arising out of their use. 
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WITCO MATERIAL SAFETY DATA SHEET It=l’r=SE=== =zXxe’f-I-,,,,,,,, -------------~--------- _ w----------------w -===‘=lll*fPzQ= 
KENDALL FOUR SEASONS HYMZAULIC FLUlD 
AW-22,32,46,58,100 and 150 

?AGE I 
A. 

NFPA HAZARD RATING 
4 - Extreme 
3 - High 

0 - insignificant 

I 
Toxicity 

@ 

I 0 Reactivity 

SpeCiii? 
=L-~----V--..WW-------- --------- --_ ----.. ---V-U* 
DIVISION AEJD LCX.ZiTTON---SECTION I 
-zr--Ip---- ----- -- - 
Division: KENDALL REFINING COMfANY 

-_I__-=-- 

Lacati~n: BRADFORD, PENNSYLVANIA 
77 N. XENDALL AVE.,BRADFORD,PA,16701 

Emersency TeleB'hone Number: (814) 368-6111 
Transmxkation Emerqoncv: CHEMTREC I-(800) 424-9300 (U.S. and Canada) 

: r=-- I_------.- ----------- --c -~-..---..-_Y_-----~--“- 

CHEIMIfCAL AND PEYSICAL PROPXRTIES---SEt.!~ON II 
v-v- --- -------------- ------ __?___-- - 

. Chemical. Nane: 
petrol cum hydrocarbon 

Forrcrula: not appl i cabl‘e c 
Hazard+ms Deccmmositicm Products: 

,i-~ carbon monoxide.and carbon dioxide from burning. 
oxides of phosphorous from burning 
oxides of sulfur 

---- 

-B---w 

Inaxmatibilitv IKeeii away from): 
strong oxidizers such as hydrogen peroxide, bromine, an4 chromic acid. 

Toxic and Hazardous Insredients: 
none 

Form: ? iquid bl and odor : 
Appearance : 1 i quj d color: amber 
Specific Gravity ~wateL-1): -87 to -88 
B.oilina Pai-*: greater than 330°C (625’F) 
Meltins Point: less than -18-C (O’F) 
Solubilitv in-Water--(bv weiaht %I: 0 at 2O'C 
Volatile (by weicrht %;): 0 
E'mporation Rate: 0 
Vagor Pressure (mm I-Is at 2U°Cl: 0 
VaDor Density (air=11 : not voiatile 
pH fas is) : not applicable 
Stabilitv: Product is stable under normal conditions 
Viscositv SUS at lOOoF: Greater than or = to 100 

(Continued on next page) 
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WI-i-CO MATERIAL SAFETY DATA SHEET ==3’a====-i=PZlt===,,==Zr_,, ---=‘=~~=a=====--------------- 
KEPIDAU FOUR SEASONS HYDRAULIC FLUID 

-------&---3==31=-r- --,=z=== 

AW-22,32,46,68,IOO and 150 PAGE -2 
,cm-. 

---- -----A== ?csa-- w=--- -=z=- 
FE?E AM? EXI_PLOSiON DATA---SECTION ITI 
==----se-- -- .--e-- 
Special 

-.---re-r--~--F--, 
Fire Ffshtina Procedures: 

Do not use water except as fog. 
Unusual Fire and Emlosion Iiazards: 

none 
Ftaskmoint: (Method Used) C’levei and open cup greater than 200°C (34O’F) 
FLammable limits %: not appI icable 
Extfncmishirm aqents: 

Drychemicai or Waterfog or CO2 or Foam 
CTossd contajners exposed to fire may be caa'led with water. 

==---c‘-- : --- --- ---P-______. -I_-- 
HE,ALTI3: IiAzhRD DATA---SECTION IV 
---- ---I----L__- --------I~~ -- -__. - ----- 
PenC.sSible concentrations I air) : 

see COMMENTS section 
Chronic effects of overexposure: 

. no data available 
Acute toxicoloaical DroDertiesr 

no data available . 
Zmerse~cv F;ir.z% Aid Procedures: 

P-=x Eves: Immediately flush with large quantities of water for at least 15 
minutes and call a physician. 

Skin Contact: Remove excess with cloth or paper. Wash thorough3y with snap and 
water. 

InhaTatfont Remove victim to fresh air. Call a physician. 
if Swal Lowed: Contact a physician immediately. 

-w---P -p--w- -----7 .II__ _--c _I- 
SPECIAL PROTECTION INFORMATION---SECTION V 
--- w------------ ------- ------ --, 
Vgntilat_i9n"Tv73e Required (Local,mechanical.saecial)= 

see COMMENTS sect i on 
Resr2iratox-v Protecttin (Snecify tyRe): 

Use NIOSH/MSHA certjfied respirator with 
cartridge’ if vapor concentration exceeds 

Protective Cloves: 
neaprene type 

Eve Protection: 
chemical safety goggles 

Other Protective. Eq-uimtent: 
none 

dual organic vaporjmi st and partiicul atos 
permissible expasure limit. 

(Continued on next page) 
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WIiCO MATERIAL SAFETY DATA SHEET -m-m.-- -- -----=I-“-~~_-,~====------===~----------- ------------=I--I===-z=p,----------------- 
KENDALL FOUR SEASOMS HYDRAULIC FLUlD 

-------,---_ 

AW-22,32,46,66,1C.M and 150 
?AGE 3 

=I------------L---m-- -me- --,_s-==-------- -_I---- 
~XANDL,tNG OF SPXILS OR LZAKS---SECTION Vf 
z=---,- I - -- ------------M-W- -- 
Wocedures tar Clean-WE: 

Transfer bulk of mixture into another container. Absorb residue with an inert 
material such as earth, sand, or vermicu7ite. Sweep up and dispose as solid waste 
fn accordance with local, state, and federal regulations. 

stTaste Disnosal: 
Dispose of in accordance with a77 app7icab7e federa’l, state and 7oca:7 
regulations, 

es,, ----- -i’------=-- ---- ------ 

SPECIU ?5!ECXljTIONS---SECTION VZI 
-w-e- -. -mu__ _c___1_ -=z-cF~~ ~- -m-- -- 
&ecatitions to be taken +a handlina and storacre: 

Do not handle or store at temperatures over 
Maximin Storacre T~erature: 38°C (lOUeF) 

I-z --I-=z.e.z- e ~_~ --Ulhm -------w-S- 

. TLVLNSPORT2ITION DATA---SEC!ITON VIII 
----__ --- ---v-- -----___I_-~s-----w.----- -I_---- --.-- --_I- 
D-O-T- : Not Regulated 
Remx-t&3.e Ouantitv: not applicable 
FYeiaht Classification: Petroleum Lubricating Oi7 
Srxzcja3 TransDortation Not2s: 

-~--- 
ENVIRONBENTAL/SAFETY REGlSl2QIONS---SECTION IX 

Section 313 fTit_leIIfnt and Reauthorization Act): 

This product dues not contain any chemical in sufficient quantity to be subject 
to the reporting requirements af Section 313 of Title III of the Superfund 
Amendments and Reauthorization Act of 1986 and 40 CFR Par-t 372. 

---*------- --__u1 -Y&Z- =czz 

COMEIENTS 
M.--_-v. ---7bc-CI--- I_-- -- 

-- If used in applications where a mrst may be generated, observe a TWAJQEL o.F 5 
tg/m3 for mineral oil mist (OSHA and ACGIH). 

STA-fE REGUIJJTORY INFORMATION: 
Pennsylvania Worker And Ccmntuntty Riaht TO Know Act: This product contain:; the 
following ingredient(s). 
Hydrocarbon oils us. NO. 8020-83-5 
The additive mixtures in th5s product have been declared a trade secret by the 
additive manufacturers, 

(Continued on next page) 
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;JITCO MATE R I A L SAFETY DATA S fit E ET ===~====='l=====6=-------- -..-..----====f==----- -----=P======z==Er~I -s-v- 
KENDALL FOUR SEASONS WDRAULIC FLUID 

-w.h.--11==-5==*:==-=== 

,J&22,32,46,68,UN anti 150 
PAGE 4 

(COMMENTS continued) 

PrezmPed bv: Robert Keiidm 
Title: GrOup Supervisor, 
Orisinal Bate: 

tdx-icants Testing, Maintenance, ani Safety 
qm/a9 Sent to: 

Revision Date: 08/09/94 
Suuersedes : 04/01/93 
Date Sent : 

WC believe the statements, 'technicai information and recommendations contained herein 
are reliable, but they are given without warranty ar guarantee of any kind, express 
or implied, and we assume no responsibility for sny loss, damage, or expense, direct 
or consequentfal , larising out of their ~8. 
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LIQUID A1R CORPORA+ION 
~~~13lVlSI0N 

Material Safety Data Sheet 

! 

,J~~$Fl&tl3PORATlOM 

One Califamla Plaza, Sub 350 
ZXZI N. Calitomia Blvd. 

I Walnut creek. California 34536 Isobutvlene. 244ethylprooe~e 
rssuE DATE acro6m ~,1933 FORYUU 
AN0 4NISl0NS CoaPofuTE sm DEPT. 

LMUUILAR w!mlT CMMfCAL FAMILY 

ho) Cd& 56.03 Monolefin 

see last pqe. HEALTH HAZARD DATA 
-- 

~MEWOG~DAVE~UGEEXPOSU~EULI)T Isobutylene is defined as a simple asphyxiant. Oxygen 
levels should be maintained at greater than 13 molar percent at normal atxost)heric 
pressure which is equivalent to ~a oarti;!i nressure of' 135 mm Ha, 

SYMPTOMS OF MOSUFIE 
(ACGIK.', . ‘! !$!4-85 j 

Inhalation: Moderate concentrations so as to exclude an adequate supply of crxy~en 
to the lungs causes dizziness, drowsiness and eventual unconsciousness. It also has 
a very mild anesthetic effect which might cause lack of co-ordination or ;~ssened 
mental a7ertness. 

Skin and Eye Contact: 
rate of evaporation, 

It is mildly irritating to mucous membranes. Due to its rapid 
it can cause tissue freezing or frostbite on detmal contact. 

T0UcaL0ChcAL PRaPERnEs 

It has a very mild anesthetic effect; however, the major property is the exclusion 
of an adequate supply of oxygen to the lungs. 

Frostbite' effects are a change in color of the skin to gray or white possfblq 
followed by blistering. 

Listed as Carcinogen 
or Potential Carcinogen 

Natianal Toxicology Yes a 

Program No Eif 
I.A.A.C. Yes Cl 
Monographs No q 

CSiiA Yes cl 

No 8 

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE 7-U ISCNTYLENE. 
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE 
COGNItiNT OF EXTREME FIRE AND EXPLOSION HAZARD. ' 

Inhalation: Conscious persons should be assisted to an uncontaminated area and 
inhale fresh air. Quick removal from the contaminated area is most important,. 
Unconscious Persons should be moved to an uncontaminated area, given mouth-to-mouth 
resuscitation and supplemental oxygen. Medical assistance should be sought iirmsdiately 

-.-,".-_* .dZ . . :'- 7 - - 1 . :--a---'--. ._ ,.- -3. .q 3 ,- ,. a2 a._.- --:..---A -.A.,.,*- :-.. .‘- . . :-‘_‘ .-.,. _._-. -, 0'" . . . ,_,I -.e. . 1. . : _ _ . : 7 . 
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I 

c 
lrobiity? 2n2 f s f7aimable over a wide range in air. I 

.A 

c 

PHYSICAL DATA 
I 

aoILING POINT UQUW DENSHY AT BOlUNC POilcT 

19.18cF (-7X"C) 39.09 lb/ft3 (625.2 kg/m3) 
VAPOft PRESSURE GAS OENStR AT 70-F I arm 

@ 70°F (21,laC) = 38.43 psia ('/65 !$a) ,148 lb/ft3 (2.37 kn/m3) 
SOLUB(UTY IN WATER FREmffi POINT 

, Insoluble -220':63OF (-240.35'C) 
APPEM*XEAWJOOOR Colorless gas with an unpleasant odor similar to that wnlcn 1s emIttea 

-when 'utnina anthracite coal. Soe,l,lc Q p's' '1 ravitv @7Q*F (AiT = 1.0) is lq98, 

PiR~ANDEXPLOSlON#Ai!ARD DATA 
VW FUSH WINT (ME!?lOU USED) A(cTO IGMTON TEMPERATURE :U~MABLE UMI~S Y ar vo~uw 

-105°F (-76'C) Closed cup 369°F (465°C) LEL: 1.3 UEL: 5.5 
EXTWGUISUIMG W5QtA 1 NCTRICAL ctpsilFlrxno# 

Water, carbon dioxide. dr*r chemfcal 
,-Ml. FIRE ilGWll~G PROCEOURES 

lClass 1, Grow 

possible, stop the flow of isobutylene. 
containers. 

Use water spray to cool. surrouod,-ing 

UNUSUAL fiRE AN0 D;pLOSlCW HAZARDS 
.- 

Isobutylene is heavier than air and may travel a cdnsidsrable 
distance to a source of ignition. Should flame be extinguished and flow of gas 

1 3 

continue, increase ventilaticn to prevent ?larnnable mixture formation in 10~ areas or 
par&&. - 

AEACTIVITYDATA 
STA6lUlY 

I 
CONUITlOfG TO AVOIO 

UC. IraMs '---I 

I x 
INCQHPATWLITI PWumla r0 wd) 

Oxidizers 
HAZMBOUS OECOYPOSFTlON PA0OUC-E 

None 
HAZAAOOUS POLIMERlU’llON =NDlnONS TO AVOIO 

May oocur 

SflLLOR LEAK PROCEDURES 
f SEPS TO 8E TAlcw 1N CASE mAtERI& IS KeSqBeOa SPUEO -- 
/ Evacuate all personnel from arrected area. 
1 J.kleak is in user’s equipment, 

Use appropriate protective equipment:. 

'attempting repairs. 
be certain to purge piping with an inert gas prj:or 

If leak is in container or container valve, contact the 
~.~sest Liquid Air Corporation location, 

WASTE olsPos*L METMOO 
30 net attempt to dispose of waste or unused suantities. Return in the shicin9 
^^---..‘-c.' --^^ ^'- I --.-e-- -A ;-: . -- -- - d --- s--z-. ., e'-- -- _- _^ --'-: -=- _ -i ,T II' ', ,-; ., -z ': '* , -;- ._, ;;‘.,- 
I _,... -.-... --. - "'.._ -.- 

- ._ I -.-- _ ---- =A--.- --m-;v7_ - 
.._ -_^-_. __ .._. 
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/---,. SPECIAL PROl-ECTlON I~~FORMATION Page3 
AEsPlaATO~ PR0TwTm~ ASP VP.1 Positive pressure air-line with mask or self-contzned 
breathinq apoaratus shou?d be availtb'ie for enerqency use. 

YENTllATlON LOCAL ExHAun I0 prevent EICCUtlililatiO~ SPeQ*L 
Hood with forced above the LEL. 
ventilation I JSQuNlCY (Gon) OTWER 

Pua~cTtvE QLOVES 
1 In accordance with electrical codes. 

Plastic or rubber 
EYE PRarECnON 

Safetv uaggl es or a?ases 
OTNER PRO7EcnVE EQUIPMENT 

J 
SPECIAL PRECAUTIONS 

r 
SPEQ*L UBEUNG INFOUMATTON 

DOT Shipping, !&me: Liquefied petroleum gas 
DOT Shipping Label: Flamnabie gas 

DOT Hazard Class: F'l arrmable gas 
I.D. NO.: UN 1075 

SPECIAL MAMOUNC R~COWLIGNOATIOUS 

tise on14 in well-ventilated areas. Valve protection caps must remain in plac:e Mess 

container is secured with valve outlet piped to use point. 
roll cylinders. 

Do net drag,.slide 3r 
Use a stiitable hand truck for cylinder movernerl;t. 

reducing regulator when connecting cylinder to lower pressure 
systems. 

((250 
Use a pressure 

psig:i' pipina or 
00 not heat cylinder by any means to increase the discharge rate of' p;oduct 

from the cylinder. Us2 a check valve or trap in the discharge line to prever;.t 
/,_hazardous back flow into the cy'iinder. 

For addiricnsl handling recommendations consult L’Alr Liquicn’s Pncyclopeaia de Gaz or Compressed Gas Assaciarion Pamphler: P-7. 

SPLCUL STORAGE RECoMMUtPAnONS 

Protect cylinders from physical damage, ,CtDrz in cool, dry, well-ventilz::ed area of 
non-combustible construction away from heavily trafficked areas and emeri2ncy exits', 
Do not allow,the temperature khere cylinders are stored to exceed 13OF :54C). 
Cylinders should be stored upright and firmly secured to prevent falling or being 
knocked over. Full and emptry cylinders should be segregated. Use a "ftrst in-?irst 
out" inventory system to prevent full cylinders being stored for excessiie periods 
of time. Post "No Smoking 'or Open Flames" signs in the storage or use arez. There 
should be no'sources of ignition in the storage or use area. 

For additional sWaga mcammendadona consult L’Air Ljquidis %~cyciopedia de Gar or Camprem Gas A.ssc&ricn PanGfilet p-1. 

SPECLAL PACKAGING RECQMMMDAI‘IONS 
-- 

Isobutylene is noncorrosive and may be used with any common structural mL.terial. 

:f 

TWEU RECbYMEWDATlONS OR PRC’ZUTIOW 
-r -- 

I 
Earth-ground and bond a17 lines and equipment associated with the isobutyiene system. 
Electrical equipment should be non-sparking or explosion proof. Compressed gas 
cylinders should no': 
Shipment of 

be refi 11 ed except by qualified producers of compressed gases. 
a ccnpressed gas cylinder which has not been filled by the mcer or 

'.p-~_-, +;-7 /,,,-fyt2-\ ,13FT2rf. fc 1, ~lq3fz~~,r := ~-.4~~~- I-.. r3--:7\ --_. -. -1' ,-,a, 
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LIQUlD AIR CORPORATION 
ALPCIACAZ OIVtStON 

!. : i=.17/20 
t 

I RECOWWKXD FIRST AID TREATMENT: (Contjnued) 

prcmptly if the cryogenic "burn" has resulted in blistering of the dermai surface or 
deep tissue freezing. 

. 

I bfith lukewaG kdter. DO NOT USE HOT WATEk. A physician should see the datienc 
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Ot!~er Solubiiitk: Soiuble 5 slczhol chit-. c?Jomfarm. and 
be?.z=r.C. IrInsoIubie in sdt wladons. 

Boiling Pointz 180.5 ?: (625 ‘Q 
ire*dng Poinr -X9.! T (-39.5 ‘Cj 
Yiscody: 2-1 c? 3X 77 -7 (22 ‘Cj 
Reimcio~ Index: 1275 LX 68 ‘7 (20 ‘Cj 
Surfac: Tension: X.8 dynckm Y 77 F (3-5 ‘C) 
CriticA Tc.mpemture: A55 ‘7 (22s ‘0, 
Crificli P7ssure: 27 am 
OanoVvVater Pwtition CoerTtdenr !a3 Kcw = 0.05 

Toxidtg Dam:- 



DOTTnnsportation Data{49 CFR 17U.01): 
. . . 

Shipping Name: Lsqxo~~oi cr Psckaging Authorintions Quantity Limitadollr 
isopmyi alcc;hai a) ~ceptionsr !~:.I50 a) Pusenger, Aircm& or Railcx $5 L 

Shipping Synbois: - - b) Non-buik Rcksging: 173102 b) Cargo Aircmft OaIr 60 L 
Haurd cIas5: 2 c) Buik Rc!cagingz 173242 
ID No, ux13!9 Vesei Stowage Requirements 
Packing Group: E a) VesM Stowage: B 
L&e!: .%mz~bIe Liqid b) O’dec - 
SpeckI Provisions (17X01): TI 

,.,.. +f.. ,,_ .._. ‘,, . . . .._. -:...>, . . . .I ...*.z.y.>., . . . . . . . ‘.. :. :. . .-. .._‘.. ,_,. ::.Sedc n’. 1’3 -. R e2ulafo rv Infdrmat.ro’n,~~~~~~~~,~:~~~~~~~~~~.~~~~~~~.;,~~ :;;::;:<.+ ,,.:: i,;;--:f<, . . . . . . . ,:.;; ;:.:....:. ..,. i .,..._..-. + _.,, ::: 
_1 . . . . . . .A... 

EPA Regxlations: 

IZa23dQU.S SdlSnncZ (a CX X2.1) FC 
:EL& set 3coI 
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MATERIAL SAFETY DATA tY-lEf!iT_ 

NOTE: This Material Safety C3ata Sheat IMSDS) is prepared for . 
industriallcommerclsl use situations. The preparatlon of this MSbS may be 
required by law but this is not an assertion that :hIs product presents a risk in 
the normal consumer use situ&ion. 

-CT JJX!!UDFICATlW 

PRORUCT (AS LA8ELED): 

GENERAL USE: 

MANUFACTURER’S NAME: 
ADDRESI;: 

Dove* DlehwsshlnQ Liquid 

A cot-sumer hand dishwashing liquid 

LEVER BROl-HERS COMPANY 
390 Park Avenue 
New York, NY : “22 

BUSfNESS PHONE: 

DATE OF PREPARATION 
MSDW: 

2 12-688-6000 

8/01/95 
(324, Replaces version &ted Z/2/95 

.+__->. -.._-.&W ,.. -- 

/---. 
,’ 2. COMPOSITION and INFORMATION ON INGREDWJB 

INGREDIENTS: The cleenlng agents k, Clove are blodagradabla. Oovw contains no phosphorous. 
~XPCL$URE LIMITS IN 4&, I ‘- 

_-.-_-_----- - -... 

CllEMlCr4 uAMl2 

i- 
CR.30 

- .._..-.._ -1.. . .-.. 

1331-61-P 

NA 

NA 

HA 

6Llf.b 

. . 

ACOH 

. . -- 

TLV 

mm” 
_.. ..- .._.. 

MA 

NR 

MA 

M 

‘ooopcm 

,. 

-- 

srn 
nlrjlnl’ 

MI 

NA 

MI 

NA 

NA 

. . . 

OSNA 

------ 

PEL 
m@ll’ 

w 

NA 

MA 

MA 

1tfJOp’Vl 

,.. 
61EL 

mgh?Y 
I.,. I . . . _.I____.. 

MA 

NA 

NA 

NA 

33ocvp 

UR - ftbt @.,WC0Mb 
‘Saw Sadion 12. for Ol&lWION OF TERMS 

. . \v,..,U...-,..C- ..._.UII_V-_.-.-.*----- - - ---- ,.. ., . ,” 

3. HAZARD 1DENTIFICATION 

EMEROENCY OVERVIEW: EMERGENCY OVERVIEW: This product is a liquid datergent with a pcxfumed odor. It 

pretwmtn a low risk other rhan A possible slip hazerd in Ii16 event of B epill. 

PO1 ENWAL HEALTH EFFECTS: 

Dove” DIshwashIng Liquid MSCJS - Page 1 
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CONTACT WIT! I SKIN: No irrilation with brick COlltilct. kossible irritation from prolonged or rCI)Oa[H[j indtlstrial contact, 
CONTACT WITH EYES! Mny (IP~SC mild lrrittition ond discomfort. 
INGESTION: May cause ~sstrolnfesflnRl irrltalion with nau~as, vomiting, .nd delayed diarrhea. 
INHALATION: ‘!“,i)@ ;rrhalation of a product mist 18 uallikslv, slich cxp~~ure rnicy cwge transicnl U(q-mr respiralorv )I’rilal!ion. 

CHRONIC HEALTH EFRCTS: None expcctcd. 
CONSUMER PRODUCT PRECAUTIONARY STATEMENT: Not tar IJC~R In automatic dishwaahsr$ ~0 not lllix wjrh chlorine blrbach or 
other houeehol~l cleaning products.KCCP OUT OF REACH OF CHILDREN. 

4. FIRST-AID MEASU?EI 
SKIN EXPOSURC; Fllnw wirh wmer. 
EYE EXPOSURE: Flush wiul water for 16 minutco, 
INGtSTION: Do not in&cc vumiting. Drink 8 glass of milk of water. 
INHALATION: Move indivtdual to fresh air. 
Note: If symptoms persist, rrecrk medical a:lcnliort. 

. . \ 
3. FIRE-FIGHTING MEASURES 

-. - 

FLASH POINT: No flash to 200 r.. 
AUTOIGNI’I’ION TEMPERATURC: No1 ilpplicable. 
FLAMMABLE L!MtTS{in air by volumc,%f; NOT mpp~icahle. 
FIC(C LX1 INUIJISHING MATERIALS: Noi applicz4&. 

Water Spray: Ye6 C&‘bfm Dioxide: Yw Foam: Yes 
Pry Chemical: YuS lialoll: YCS 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Product is not cnmhiatible. Uso apptopriate tire extinguishing aOL;ni Iw 111~ packaging 
material. 

SF’ECIAL FIRE FIGHTING PROCEDURES; Nom. 

~ _- 
,6: ACClPENTAi &LEASE MEASURES 

SPII L AND LGAK RESPONSE: Dispnnnl is to bo porlormod in complienw with applicable luwrr, Small or housoho~d quuillilius may be 
disp~atld at in refuse or SCWCI. F’t’oduct uornains biodegradable ingrcdlonlts. Contains nn phosphorous. i-or laryn (industrial) reioasos, 
prevent spill lrorn onWhy a waterway. Absorbent motcrinls may bs uned. 

7. HANDLING end STORAGE 

WORK PRACTICCS AND HYGIENE PRACTICES: USC pcrsonol protectiva equipment eppropriatc fur the task. 
STORING AND HANDLING PRACTICCS: Norlv ruqtlirnd with normal USC. 
PRO’1 ECTIVE PRACTlCES DURING MAlNTENANCt OF CZONTAMINATED EQUIPMtNT: Use personal protoclive, equipment when 
cordact IS likely. 

. . ._ 
8. EXPOSURE CONTROLS J~ERs~~AL PROTECTION 

VCNTILA’I ION AND ENGINFERING CONTROLS: Use with adequate vct>lilstion. Machrnienl ventilation not rtorrnz~lly rtiquired during 
norm4 opsraiion. 
EYE PROTECTION: Wua safety glassaa. 
HANI PROTECTION: Wear rubber L!:JS tar prolonged contRct. 

Dow+ Dishwsshing Liquid MSDS - Page 9 



LEVER DEVELOPMENT US ID:2018408295 APR 30'96 8:29 No.001 P.04 

BODY PROTECTION: None required. 

VAPOR DENSIN: NIX appticabtc. EVAPOHATION RATE(water- 1): t 
SPECIFIC GRAVITY;1.032. 1.048 MELTING POINT 09 RANGt: c; 0 C 
SOLUBILI’I Y IN WATER: soluble. BOlLlNG POINT: ‘z 100 C 
VAPOR PfiCSSURE,mm H,, @ 20 C;(opproximatelv) 18 pH(! 90 nnlutionl: cS.0 - 8.9 (6s is) 
APPEARANCE AND COLOR: This liquid ia R plsasnrd 6moliing, slippery, opeq~~r whitR rolulion. 

*. 

,IO. &ABILITY and REACiiVliY 
. . 

STABILIl’Y; Stabic. 
DECOMPOSITION PRODUCTS: Nunu. 
MATEHtALS WITH WHICH SUBS1 ANCC IS INCOMPATIBLE. Do r&11 mix with chlorine hlnnah. 
HAZARDOUS POlYMl33ZATION: Will rlOt OCCW. 

CONDITIONS TU AVOID; Do not !(BR in sutornuti6 dkhwsrhcr. 

L 

J 1, TRANSPORTATION INFQRMh-ION 

TI1t.S MATERIAL IS NOT iiAZARDOUS AS DCrlNED BY 49 CFK 1*/2.101 BY THE: U.S. DEPARlMtN’l Ot- 
TRANSPORTATION. 

PROPER SHIPPING NAME: Not sppllcable, 
llA,ZARD CIA53 NUMBEff and DESCRIPTION: Not nppliaeble. 
UN IDENTIFKATION NUMBER: Not applicable. 
PACKING GROUP: Not applicable. 
DOT I.ABEL(S) HtQUIriCD: Not epplicehln. 
EMERGENCY HESPONSC GUtDE NUMBER: Not spplicahlc. 
MARlNt POLLUTANT: Not npplicnblu. 

CANADIAN TRANSPORTAl ION OF k4NGERO’JS GOODS l3EGULATIONS: THIY MA1 LlllAL IS NOT CI.ASSIRED AS” 

DANCiERDUS GOODS”. 

12. OTHER INFORMATION 

PREPARED 
BY: 

LEVER BROTHERS COMPANY 
NEW YORK, NY 10022 

.- -... .-.... 

The information oontahad IR thlr MSOS is b;lrod on (1118 which i8 balieved to bc ICCLI~BI~. While Lever Bro,thors l?~rnl~~e~y Ir%l@vss that 
cite cf8tf1 contahecl horain comply wllh 29 CFR 1310.1700, du?y bre not to be takon rra L wn~tenly or representation for which IBY(V 
Brothers Company b++umf&- legel re%wnsibilitv. ‘fl~ev afe offered sololv for vrruf consideration and verification. 111ls MSbS Is no; 
prepared for constmor usn siluallons. 

._. ..- -.-. _--- 
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Genium Publishing Corporation 
1145 Calalyrl slrcc1 

,Sd~rwc~~:~tly, NY I3 JO?- I WI I ISA 
, 7 I II I I I I li11-l.l 

Material Sa/ety Data Sheets Collection: 

Sheet No. 440 
Met hrw 

Methane Description: Widely distributed in nature, rnc~hane comprises O.(XHJ22% by volume of the earth’s almosphere. 
American natural gas is mostly methane (85%). At tcmpcratures greater than 2012 ‘F (I 100 ‘C), pure carbon combines 
with pure hydrogen 10 iorr~r ~l~crllanc. Above 2732 ‘1: (1.500 ‘C). tile amount of methane produced increases will1 tempcra- 
ture. Obtained from sodium acctatc and sodium hydroxide or frorrt aluminum carbide and water. Commercially pcparcd 
from natural gas or by fermentation of cellulose anti sewage sludge. Conslitucnr of illuminating and cooking gas. Used in 
the manufacture of hydrogen, hydrogen cyanidc, ammonia, acelylcne, formnldehyde, and many other organics. 
Other Designations: Fire damp; marsh gas; m&yl hydride; CH,; CAS No. 0074-82-g. 
Manufacturer: Contact your supplier or distributor. Consult tt;c latest Chemicalweek Buyers’ Guide (Genium ref. 73) 
for a suppliers list. 

HMIS 
H I 

ii ;: 
PPG* 
l sec. 8 

Methane, ca lOO%* .- 
OSHA PEL ACGIII TLV, 198X-89 
None established None estabiishcd 

NIOSH REL 
None established 

Toxicity Datat 
Not listed 

Boiling Point: -259 ‘F (161.6 “C) 
Vapor Density (Air = I): 0.544 at 32 “F (0 “C) 
Molecular Weight: 16 g/mol 

Water Solublllty: Slight* 
Melting Point: -296.5 “F (-182.5 “C) 

‘Soluble in alcohol and ether. 
Data : : i i,j. ~.:~,:I,:~:~~,:i,:j’:~, - ;,:. :.jl;:;..<i :.:i :i,‘l,:i:.:.i:;~j,j:i.:‘:::‘.~,i.::.:..~ ‘. :. ::.:.. ::c;: ,!‘: : : ,.,. :,, ..;...::.:;..:...:,;.: ,,,, ::::: ,.,‘; .:‘:‘.-: ,:: :: :y..;:,. ,:, : ::, : . . . . ..I....~..~~..i:.::.j.,:!::i:i::: ii;~:::ic;;~: ::.:.’ -.::f! :.I 

F,xtinguishing Media: Mcthanc’s cxtrcme flanlrnability, extensive cxplosihility range. and very low flash point represent dangerous fire and 
:xplosion risks. Treat any fire siluafion involvitq rqlirlly rsmpinp anrl hurting mpfhm ~n.7 ar an ermrrgcncy. Extinguish rncrhanc lircs by 
ihutting off the source of the gas. USC water sprays to cool fire-cxposcd containers and to prolcct the pcrsonncl attemPting tcl seal the source of 
he escaping gas. : 

Unusual Fire or Explosion 11:1znrds: Mrll\nrlc F:I< is very flnmtrtnhlr with an cxtcnsive cxpiosihiliry range. The kcst fire-fi,qhting tecl~niciuc may 
)c simply to let the burning gas escape from the prcssurirctl cylintlcr, tank car, or piPelines. Never extinguish the burning gas without first 
ocating and scaling i!s source. Othcrwisc, lhc spill Icaking gas could cxplosivciy rc-ignite without warning and cause more dlamagc than if iI 
Iumed itself out. 
ipeclal Fire-flghtlng Procedures: Wcnr a self-cotltaincd hrcathing apparatus (SARA) with a full facepiece operated in the lyrcssurc-demand or 
&tivc-pressure mode. 

’ The loudest mcthanc-air explosions occur when 1 volume of mcrhane ir mixed with IO volumes of air (or 2 volumes of oxygen). Warning:: Air with more than 
4% by volume methane bums noisclrs.tly. Methane burnt with a pale, faintly lumincxrc, not always easily delcctcd flame. 

Chemical Incompatibilities: Genium reference 84 reports Ihat mclhanc can react violently with bromine penrafluoridc, chlorine. chlorine 
dioxide. nitrogen trifluoride. liquid oxygen. and oxypcn difluoridc. 
Conditions to Avoid: Never expose methane IO ignition sources such as open flame. lighted cigarcues or pircs, uninsulated heating elements, or 

:lectrical or mechanical sparks. Prevent any acci~tental or uncontrollably rapid release of methane gas from high-pressure cylinders, tank CZS, or 
,ipelines. 
iiazordous Products of IIcconlpositlon: Tltcrrn:tl ~lxitln~ivc tlcgrndnlion of rnrthnnr cnr~ p~mlwc cnrhon tlioxidc ant1 toxic carbtm monoxitlc 
CO). 



Shield them from direct sunlight. Speciai’HandlingiStorage: Electrically ground and bond all containers, tanks. cylinders, tank cars and pipelines 
used in methane shipping, rccciving, or transferring opcrafions. Ncvcr smoke in any work arca whcrc the possibility of exposure to methane gas 
/ (fire hazard) exits. Recommended storage conlaincrs inclntlc strcl. 

Transportation I):rt:l (49 iIl:K 172.101-2) 

S.ecti~~j.~,ii~Speciat.Pi-otectiorl Data : ‘,. ,, : . 
A-- ..-... ..-- -.---.--.. . .--.-.--_.--. ..^, .._..-- -_._ - . ~p.--L..-- :.:: .~. 

Goggles: Wcnr protcctivr cyrglnsscs or chcrlli<.:rl C:I~‘CI~ goggles, 1v.r O.?liA cyc- nntl T:lcc-~nwwirm rcp,~ll:t~ions (2Y Cl+? 1910. I33). (;Ioves: To 
prevent skin contact. workers handling liquicl rr~c~ll:~r~c ch~~c~l~l wcnr approprialc ill<ulnting gloves. ,s:~Tcty glasses. arrtl spl~~l~ aprons. as required by 
the particular work conditions. Resplmcor: Wc:tr :I lulO.St I-nl)provcd rcspirnror if ncccssnry. F’trllow OSIIA rcs(Gr:lmr rcgulntions (29 CFR 
1910.134). For emcrgcncy or nonroufiw opcr:~~ioc~s (qli1l.s or chning reactor vcsscls and stor;lge Ianks). WCM an SCRA. Warning: Air-purifying 
respirators do not pro&t workers in oxygen-tlcficic~irr nlillc)sld~c:cs; use self-coritairtcd breathing cquipmcnt thcrc. Venlllallon: I’rovidc gcncral 
and local explosion-proof ventilation systems to mainlain airbomc concentrations below the 5% v/v LEL (Sec. 4). Local exhaust wntilation is 

preferred since it prevents methane dispersion into drc work nrcn by eliminating it at its source (Gcniurn ref. 103). Give special atlcntion to proper 
ventilation of cncloscd arcas. Safety Stations: Mnkr ~vnilahlr in tfrc work nrrn cmcrgcncy cycwash stations, safcly/clllick-tlrcnch shnwcrs, 

washing facilities, fire extinguishers, and oxygen I~)~~ics for erncrgcncy first-aid. Crmtamlna~ed Equipment: Ncvcr wear contact. lcnscs in the 

work area: soft lenses may absorb, and all lenses conccntrn~c, irritants. Launticr cunlaminatcd clothing before wearing. Kemove this material fr? 
your shoes and cquipmcnr. Other: If approprialc, umsidcr installing automaric sensing cquipnlcnt that warns workers of oxygen-dcficicnt .: I * 

atmospheres or of potentially cxplosivc air-gns mixtwcs. All cnginccring sys~ms in any mcfflanc gas s~oragc, handling, or processing arca must 
be explosion-proof so they have no spark potential or hot spots. Prcssurizcd systems must use only approved valves, manifolds. flanges, and flame 
arrestors. Comments: Mcth,ane gru prcscrrfs clnngcrcurs firr. explosion. and rcnctivily risks. Regularly inspect and service all the piping systems 
which transport methane gas in production ant{ srorngc arcas. ilcforc use. [florouglrly test mcUrnne lines with nitrogen gas for leaking, espccia!ty in 
enclosed areas. 

,::,. : ,: :,. j j j .., : ‘. : ::.:i;::i.: 
.:::: : 

,..... .._._..... ._ ._._.._ - .__.............. _ . .._- L..-.....-A. . 

DOT Shlpping Name: Merhanc 
110’1’ IIa7arcf <IIns%: Flnnimnl~lr ~nq 
IJOI’IO No. : IJNl’,ll 

DOT Label: Flamrnablc gas 
DOT Packaging Keyuirements: 49 CFK 173.301. 

DOT Packaging Exceptions: 49 CFR 173.W~ 
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KEflDAJ-L NON-DFTElW3fT MOT& OIL, AU. SAE MADES 

------*II-Ic-I-ww 
PAGE I 

NFPA HAZARD RATING Fire 
4 - Extreme 
3 - Hfgh 1 
2 - Moderate Toxicity 9 0 

* @ 

Reactivity 
I - Slight 
0 - inslgnfflcant 

Special ------ -------I --- --a------ ---- 
E1VISION A.Kl LOc2UYtON---SZCTION I 
-- . =----c------P--. -- - _ ---7 
givksian: KENDALL REFINING COMPANY 
Location: BRADFORD, PENNSYLVANIA 

77 N. KENDALL AVE.,fXAEFORD,PA,I670~ 
graerqencv Teleckone Numberf: (814) -368-6111 
_Tlcansport=ation Emerqency: CHEMTREC l-(800) 424-4300 (U.S. and Canada) 

Chektical Name: 
petroleum hydrocarbon plus additives 

Fo?m.lJ& : not appl icabfe 
%azardcus ceconcositio~ Pr0dwt.s . . 

carbon monoxide and carbon dioxide from burning. 
oxides of phosphorous from bumlng 

/--- oxides of 5x7 fur 
xxxz~at~bilitv (Keep awav 4romL: 

strong oxidizers such as hydrogen peroxide, bromine, and 
Tox5.c and Hazardous Insredients: 

!l0ne 
‘I iquid FOXTJ: Odor: 

folor: 
motor oil 

Apaearancc: 1 iquid dark green-brown 
Specific Gravitv (water--l! : .86 to .89 
EoiLins Point13 graatw than 33O’C (625’F) 
FTeltisls Point: less than -12.C (!U’F) 
Solubilitv in Water (5~ weicht k): 0 at 20°C 
_V3latFle fbv waioht $1: 0 
-gyarmration Rat.: 0 
Vax3or Pressure Cmn H4 at ZOOCJ: 0 
Vabor Densitv (air=Il: not volatfle 
pi3 las is)-: not applicable 
Stzibilitv: Product is stable under nornal condftions 
Viscasitv SUS at lOOoF: Greater than or = to 100 

(Continued on next page) 

chromic acid. 
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WITCO MATERIAL SAFETY DATA SHEET ==--------------===,-----I--,~----- ----~===r=t. --- -------we ---.-- ------es 
KENDALL NON-DETERfXNT,MOTOR OIL, ALL SAE GRADES PAGE 2 

Y-=-i 

- -- ---- 

FIRE AND EXPMSION DATA----SECTION III 
- -- - - 
Special Fire Fiahtins Procedures: 

Do not use water except as fog. 
t'nusual Fire and mlosion Razarcls: 

i-iotle 
FlashDoint: (Method Used) Cleveland open cup greater than 190°C (380°F) 
Flammable limits % : nut appl Scab1 e 
Extincmishincr asents: 

Drychemical or Waterfog 6’:’ CO2 or Foam 
Closed contair.ers exposed to fire may be cooled with water- 

- -- 

HYZALTH KAZARD‘DATA--SECTION IV 

Permissible concentrations Fair\: 
If used in applications where a mist may be generated, observe a TWA/PEL cjf 5 
mg/d for mineral oil mist (OSHA and ACGIH), 

Chronic effects of overexposure: 
Prolonged or repeated skin contact may cause dermatitis (skin irritation) 

Acute toxicoToaical woperties: 
no data avai7 ab7e 

ESnercrencv First Aid Procedures: 
/--- : Eiyes Immediately fl ;;sh with 7 arge quantities of water far at least 15 

minutes and call a physician. 
Skin Contact: Remove excess with cloth or paper. Wash thoroughly with soap and 

water. 
Inhalation: Remove v$ctim to fresh air. Call a physician. 
,If Swallowed: Contact a physician imediately, 

SPECX2.L PROTECTION 1NFORMATION---SECTION V 

Ventilation Twe Required fLocal,mechanical,s9ecial)= 
Local if necessary to maintain allowable PEL(permissib’ie exposure 1 imit) or 
TLV (threshhol d 1 imi t vaf ue) 

Resniratorv Protection lS~ecifv twe): 
Use NIOSH/MSHA certified respirator with dual organic vapor/mist and particu1ate.s 
cartridge if vapor concentration exceeds permissible exposure limit. 

Protective Gloves: 
neoprene type 

Fve Protection: A 
chemical safety gogg’les 

Other Protective Wuimmmt: 
none 

(Continued on next page) 
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Page 3 

SPECIAL PfXCAUlTON5* 
ametAL u8etmo mrom*noN 
DOT Shlppjng Mm: Pentane DOT Hazard Class: Flamnable liquid 
DOT Shfpping Label: Flamable liquid DOT I,D, Ho.: UN 7265 -- seaa twmum n~eowmo*noas 
Use only in well-ventilated areas. Valve protection caps must remain in place unless 
container is secured with valve outlet piped to use point. Do not drag, slide or rot 
cylinders. Use a suitable hand truck for cylfnder movement. Use a pressure reducing 
regulator when connectfng cylinder to lower pressure (40 psfg) piping or systems. 
Do not heat, cylinder by any means to Increase the discharge rate of product from the 
cylinder. Use a check valve or trap in the discharge ,fna to prevent hazardous back 
flow into the cylinder. Do not tamper with (valve) safety device. C'lose valve 
after each us? and when empty. 

Foe addlllonnl hanallng rwommndatlms cana& CAlr UquMa’s w d0 dU of Com~massd Qa8 Ibsachdm F~:.~rbl P-l, 

wlY3AL !lroa*Qc nrcawMEMMTlOw3 

Protect cylinders from physical damage. Store !n cool, dry, well-ventilated (area of 
qon-combustible construction away from hzavily trafficked areas and eme e:..y exits. 
Jo not al low the temperature where cylinders are stored to exceed 13OF "3 54 ) . 
Cylinders should be stored upright and firmly secured to prevent falling 01 king 
knocked over. Full and empty cylinders should be segregated. Use a "firs" in - 
First out" inventory system to prevent full cylfnders being stored for kxcerslve 
leriods of time. Post "NO Smoking or Opm Flams" s+gns in the storage or usa .aro,a. 
There should be no source of ignitjon in the storage or use area. 

For addlIMa alorrtge m-a’Wnend8flbns conau~t L’Alr Uau!ddr R&m ds QU w v Qu Allmoladal FmHcJl P-l. ( 

'entane is noncorrosive and may be used with any comnon structural material. 

e 
I 

muxn (IL-YEm4Twus oa MEcAunQw 

Earth-ground and bond all lines arid equipment associated with the Pentane system& 
Electrical equipment should be non-sparking or explosion proof. Compressed gas 
cy?inders should not be refilled except by qualifjed producers of compressed gases. 
Shipment of a compressed gas cylinder which has not been filled by the owner or with 
dfk (written) consent is a violation of Federal Law (49CFR). 

Always secure cylinders in an upright position before transportfng them. NEVER 
transport cylinders in trunks of vehicles, . (ContImed on last page) 

. 
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LJQUIO AIR Cqf?PORAT!ON 
ALPHACML OlvfSfOH 

n 

,, : P .5/20 

Peg- 4 

OTHER RECDMMENDATIONS OR PRECAUTIONS: (Ct@inued) enclosed vans, truck cabs 
or in pas?enger compartments. Transport cylinders secured in open flatbed or in 
open pick-up type vehicles. 1 

i 

. 
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PAGE 3 

HANDLING OF SPILLS OR LEAKS---SEaON VI 
I_____-- - /I --m= 
Procedures for Clean-Up- 

Transfer bulk of mixture inta another container. Absorb residue with an inert 
material such as earth, sand, or verm5culite. Sweep up and dispose as solid vaste 
in accordance with local, state, and federal regulations. 

Waste Dismsal: 
Dispose of in accordance with a77 applicable federal, state and locaf 
regulations. 

-- 
SPECIAL PKECAUTIUNS---SECTION VII 

Precautions to r\~ taken in handling and storage: 
Da not haitdle or store at temperatures over 

Maximum Storaffe Temperature: 38'C (100°F) 

-- -- ---rr-- 

TRANSPORTATION DATA---SECIIION VIII 
-I- - 

D-0-T.: Mot Regulated 
Rwcc-table Quantity: not appf icable 
Fret&t Classification: Petroleum Lubricating Oil 
Social Transoortation Nc>tes: 

none 

- -- -- 
EZJ-l'TRONMENIpAI;/SAFETY REGULmIONS---SECTION TX 

--.- .-- 
Section 313 (Titl.e III SuDerfund Amendment wd Iieauthor5zation A&]L 

This product does not contain any chemical in sufficient quantity to be subject 
to the reporting requirements of Section 313 of Tit7e III of the Superfund 
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372. 

- 
COMMENTS 

-- -- - *- - 

x STATE REGULATORY INFORMATION: 
Pennsylvania Worker And Conmwnlty RSght To Know Act: This product ccdains the 
following fngredient(s), 
Hydrocarbon oils CAS. NO. 8020-a-5 
The additive mixtures in thfs product have been declared a trade secret by the 
additive manufacturers, 

(Continued on next page) 
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WITCO MATERIAL SAFETY DATA S I3 E t: T 
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KENDALL NON-DETER6EM~MOTOR OX, ALL SAE GRADES PAGE 4 

(COMMEPITS continued) 

PreDared by: Robert Kellzs 
Title: Group Supervisor, Lubricants Testing, Maintenance, and Safety 
Oriainal Date: 05/18/81 Sent to: 
Revzision Date: OS/OS/94 
_Sumzr~edes : 04/01/93 
Date Sent : 

We believe the statements, technical information and recomndations contained! herein 
are reliable, but they are given without warranty or guarantee of any kind, express 
or implied, and we assume no responsibility for any loss, damage, or expense, direct 
or consequential , arising out of their use- 
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S~xfalty Gas 

Material. Safety Data Sheet 

HEALTH h’Aa#tJ DATA --- 

~~~w~~;(~~*pVEp~~eS~~~""':§O Molar PPM (ACGIH !9%-$7). OSHA (1985)MJA - 
1,000 Molar PPM. 
8WPTOY~ OF UPOSURC Vapors may cause mild IrrftatIon of the eyes, skfn or lungx 
Inhalation: High concentrations of pentane so as to exclude an adequate sup;11y of 
oxygen to the luirgs causes dizziness, deeper breathing due to afr hunger, pmible 
nausea and eventual unconscfousness. 

Contact with rapidly evaporatjng liquid can cause cryogentc "burn3" or frcstifte. 

Pentane fs Cnactfve biologically and essentially nontoxfc; therefore, the ril,tjar 
property fs the exclusion of an adequate supply of oxygen to the lungs, 

Frostbite effects are a change fn color of the skfn to gray or white* possf>Iy 
followed by bilstering. 

Pentane fs not llsted in the IARC, NTP or by DSHA as a carcfnogen or 4 pote;,iia? 
carcinogen. 

Llsted as Carelnagen Nallanal ToxlcoIogy ?&I q 
of Potential Carcinogen Program No RI 

l.A,R,C, m cl OSHA m 0 
Monographa No jg No IXJ 

~%%??i&!~~~*A~~T%N IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO PEN,,,,: Rt3CUI 
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CDNtAIftED BREATHING APPARATUSb 

fnhalation: Conscious persons should be assisted to an uncontamhated area and jnhalc 
fresh air. Qufck removal from the contamdnated area is most Important. Uncmscfous 
persons should be moved to an uncontaminated area, given mouth-to-mouth resuc4tafion 
and supplemental oxygen. Further treatment should be symptomatic afid supportive. 

Decal contact or frostbtte: Remove contaminated clothing irnd flush affected areas 
with lukewam water. DO NOT USE HOT WATER, A physMan should see the 

! 
at?& 

pnomptly if the cryogenfc "burn" has resulted In blisterirrg of the dema surface or 
deep tfssue freezing. 



n-heptaze 2.5-50 142-32-j (3) 
(3) 

ca=soc die-ti6e S -:a ?.21-28-3 (I) 

(2) 
(3) 

None 02 tke otiez iagreties:s is lizted aa a caz-hogerz 

or pocesztal cazcizogen by O.s%a,, x2 or iax. 

N. ARE AND EWLOSlON HAZARD DATA 

FLASH P0m-r 
Tag Opea Cup: Not Oe~--minrd 
Ptuk-jr-Marceu CIosedCqp: 49°F 

I AEROSOL FZiGME !GXDCiTON 
Grmerban18 irdes 
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Pentant, is flammable in air. 

PHYSICAL DATA 

P!REANo EX~l.oSlob( HAtA#DbAtA 
' Ft.Asn POINT (YIITHOO USCD) AVTO tawna44 TIWPUA~JIC FUMUArrrC tJm W @?*octNtS 

~-40~ F & C (C.C.) Unknown LEL = 1.4 
RnMavmnlNQ YEOlA Water (foam), dry cheinlcal, 
carbon dioxide -- -* 
SpZClAL FtOt F?WTlMU PROCCWJRBS 

If possible, stop flow of pentane. Use water spray to 

P-- 
None 

Oxygen, other oxidizers 
NuAwous oIccoYPoMoN PROOUC~ 

,/-- 

SPUORLEAK PFIOCEOURES 
STEPS TO w TAKUI IY CASE MAtmAt. ls WLEAmEq OR WILLED 
Evacuate all personnel from affected area. 
If leak is in user's 
attempting repairs. 
Liquid Air location or call the 

WAsrt 01sPO~iL UlErnQO Do not attempt 
the' shipping container properly 
and'valve protection cap in 
assistance, contact your 
number listed herein. . . I.. 

EMERGENCY RESPONSE INFORMATION 
1%) _ 1:: 

- ~ . . . -. ,- 7 z * - , . . / ,. ._ -' ,< 



.&EROSOL FIRE PROTECTIO3- LE-vFL 
Level 3 .Aerosol jYZ.4 X6 j 

EXTNGLikI3G .;MEDLi 
Foam, alcohol foam. czrbcn dioxide. ar;d G-j chemical Water may be x.suirable CK~?E 

as cooling medium. 

SPECIAL FDCZ FIGHTIXG PROC”rDtiES 
Use seifxontied brsb.hg appar~~~~. Toxic fumes may be emkred 

~PnXl7xL FIRE A-W E,YPLOSION KiZXRDS 
Exrremeiy fhinraabie c3nrears. ?ressilT;z:d z2X2i.aerS. Vapors JIe heavier &3x 3i.r md 
may rive! or be moved by air xrxars xzd be &nicer? by pilot liglxs. 0th~: !&me% 
smoking. sp.rks, heze,cs. C!CZI%A equipment srafic discbarges or ofher igaidoa sources 
at Ioccations distant from proOuct trandIing poinr 

V. HEALT-ii HAi!ARD DATA 

EFFZTS OF SINGLE OVE3EXKlSURE 

SWALLO~G 

SKIN ABSORITION 

D4l3XAT-SON 

May cause signs aad symptoms of systeznic iatoxiutioa with 
inc~~dirho~ blurred vision kxkhe. analgesia UcoaXio~mtiS ad 
resoi~rorj fziiure due to depression of the CZXIZI venous sysrea Dae 
to high vohdlicy, may rapidly dirtexzd the st0mac.k causing &xomfort 
and may Maine brexhing ciifEk& May also muse pneamoairis if 
asptied 

Signi.5~ zbsoqxioa aaf e..ted 

Acs 3s 3 a3rcoti~ or geneal anesrhedc. May cause inindon of the 
respirxory aaa with cough and &o signs and symptoms of i~co%iution, 
WiLh iRCCWiiRUiOU. bluned vision, ha&&e. ;analgesiR 
uncorrsciousness. czrdkc irrquhiries. and reqiratory failure dw tD 
de?rxsioa of the c.zxxl ae,“,ous system. Brezbiag high vapor 
conceatioas m3y uwe hext rate irre@xdes, possibiy fatal, 
p3rkbdy ia pesoas w,i& he5 discse. 

. 

sm CONTACT 



lMzterial Sakty Datz Shest 

PSESTQNE’ Engine Starthq Fiuid 

E FFECTS OF REPEATED OVEREXFOSURE 

Reps& s&, exposure can case cocking and drying. Rued inhalation may cause Ioss 01’apperite. 
&~&a. he&ches. drowsiness. dizziness. cmik a113yttm.b. cmrai aezzous system exitability. and 
psytic dizi&3nc,Ps. 

OTHER EFFECTS OF OVE3EXPOSURE 

May case aibtiuia zcd polycythenia. 

MEflICAL CCNDITIONS AGGRAVATE3 BY OVEFAEXPOSURE 

B-use of its iniradng and detig proper&x this material may ag,-vate an cxisdng dermatitis. 
Existing urckc conditions may be aggravated if inhaled in high conc&ons and may be t%r.ai as a 
result of serious z.nhythmia and cardiac decompensarion 

SIGNIFICANT LABORATORY DATA WITki POSSIBLE RELEVANCE TO HUMAN HEALTH 
HAZARDS 

None czxreztfy kzowu 

EMERGENCY AND FWST AID PROCEDURES . . 

SFCIALLOWNG Give x Iusr 2 glasses of mJ.k or ?r;ifp if the patient is conscious. Do 
not ixxducc vomining. Call a physician immedkueiy. 

Wash with sixq and wazp. 

NEALXTION Remove IO fresh air- Give a&i&i respticion if not brexhing. C?R 
may be rqzired if cardiac arxx occurs. Oxygen may be givez if 
necessr~. Cain a physic& 

EYES . . Immediardy flush eyes with. pknty af wafer for Ieast 1.5 minurxs. S& 
medical aacmion. prc5xbIy an ophtb&noiogist 

NOTES TO PE3YSLCLQJ M3y problrz arrhydniz cq35lly in a person wkh 23 krita.bTe 
mycc3rdkm. Beuuse of possibIe an-hychraogetic e2ects. 
sympachoakxedcs should be used with csucion Avoid rhe use of 
e$ne$rizc 



Material Safety Data Sheet 

F” ‘TONE3 Ensine Starting Fluid I ‘LW 

‘41. REAC-i-IVrrY DATA 

STABILITY . Stable 

INCOLW.~TIBILITY (Mat.eri& to Avoid) 
Sucn~ oGi.izing agents. 

HAZARDOUS COLMBWTION OR DECOMPOSITION TRODUCTS 
Extreee!y fhrnmable. Will burn to form carbon dioxide. carbon 
monoxide. May form oxides of xirogea. 

Vlt SPILL OR LEAK PXICEDURES 

STEPS TO BE TAKEi’4 IF %&UEXAL IS RELEASED GTi SPILLED 
Wear ~m~rkxc personal ~rorec&e equi~mtxt and remove aJ.l source 
of imuon Csmain spil miq absorberzt materki Jnd colkcr mr?reriA 
for &ws.ai in 3 comaher suiubie for Eammable wasrz See Section IV, 
-Un& Fire ad Explosion Ekzards.” 

WATX’E DISPOSAL METHOD 
Was.e mariai is a RCXA hazudous waste due to ignifai~ilicy if 
dscmki in its purc!lased form hixration, trea5ntnt or IazidfilIing 
tioufd be cmicd auf in accordance with appliuhie RCIU Feckai. 
Scae, and heal rquladons. 



i’; ,/ 9 - 
Material Safety Data Sheet 

FEESTONE’ Engine Siafiing Fiuid 

VIII. S?EC:AL ?ROTE~XiCN INFORMA-iiON 

(for mnufac:wiflg xc! bulk sail1 c!eanup) 

RmESPII&ATORY PROTECTION 
Use NIO.SX/MSt?A az~roved c!mniui czruidge rcspktor for 
opemiom w&.ich tiy m 51 eqioye= es~sur= above tie Pznissib~e 
Exposure Limit (Pm. 

-ATION use Iod edlam vetion for 0~erxi0n5 wtlicfi may :xsait in 
employee eqosure above the PEL 

PROTECTI9.E GLO\‘ES None reqtied under r~orzu.f use. PVX (polyv;Syi alcohol) gloves are 
recommended for operations vhickt may result in repeated skin confact 

E?‘-E PROTECTIOK Saiety giasses are xmidered adquaze for nor”31 use. 

OTEER PRO’IXCTI7-E EQ~P?/IEhT 
None xxpired 

IX. SPECIAL PRECAUTiONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

. DAMZX: Extreee.fy fismmabie. Do not store acz hex qrks or opea he 

. Do not inMe vaq-zz use in wcfl veatilared arcs 

. .&void eye aad pmionged sti conuc~ 

. Do aot drink or swallow contuts. 

. Canteas under prcssurr do not mn ax r.em above 12oQF. 

OTHER PRECAUTlONS 

Observe a2 x+ircza~rs of plant company or goverameat rqahioas. 

KEEP OUT OF RE.4.C.H OF CHlLDm. 
._ 



PRESTCNE” Ermine Starting Fiuid 

*XI. ENVlRONMENTAL DATA 

EMERGENCY PLANNiNG AND COMMUNRY RIGHT TO KNOW INFORMATION 

This pmduc: cocains the rbilowing c&zniuIs subjec: ic S&z-i, Tulle III. Section 313 rqordng: 

This ~%LSDS is direcat a~ professional users and bulk ixaudlers of rhe product Consumer 
pmducxs are hbckd in accordance with Fedezl I3azudous Substances k: regukions, 

While Ffi Brands Gxpomion believes hat the dara conrained herein are fhnal and rhe 
opinions expressed are those of quaJiiied experts rqading drte resuI~ of the cesrs conducted, the 
dauarenortobemkenasa wcuxmy or represaradon far which Frost Brands Corporation 
assume k@ ieqaiiility. lky are offered soieiy for your consideraxioe bmstigation and 
verifkxio~~ Any use of these data and informarion muzx be dezmined by the user to be in 
~CCO&ILCC with qpliub~e fed& nate and !0c3j LWS ad ie&tioa. 

If more information is netdert pLe3se conr2cC 



.- 

_ _.... ____ .__ ..-. _ .-._ _.- . ._.. _. 
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UQUiD AIR CORPORATlON 
ALPHAGAZ DIVISION ’ 

Specfaity Gas 
. t 

Material Safety Data Sheet ’ 

FRooucTtuyE 
Hydrogen Cyanide 

. 
-iy~4s~oclw2 
I- -4 
I I 

ua&llaa&OORuloN TRADENAMEAMB~~QUTY~ Hydrogen CAS Number: .- 

On. c8ufotIlfo Plsu, Sultr 533 Cyanide, Hydrocyanic acid ,74-9oJ-8 
2111 N. Cdllomh Blvd. CHeYlCAL IUMI! M &+wowryI 

Walnut cmdc. twi0mlr a4548 

Hydrogen 

Cyanide, Formonltrile 
r 

-- 
IswJc DAtE 0croBLR 1, ts16 FORYOU YOLECVLUI vbmGHr ctuMc*L FAMILY 
ANO RfVlYOt48 CORPORATE SAFETY O#T H,--N 27.018 Cyanide compcsd 

/ 

HE.4LTH HAZARD DATA -_I_ 
nuew~acmr,~VERI~sQPoauR~~lUfi Pure hydrogen cyanide is a liquid, is unstable, and must be 
stabilized with the addition of sulfuric or phosphoric acid. Liquid Air hrpration 

EYMPTOW or e3Pwac 

Inhalation: At approximately 1 molar PPM concentration, the detection of it; ~.:r of 
"bitter almonds" is possible. 

At levels of 20-40 molar PPM, slight symptoms of digestive irritation, mental confusion, 

and slowSng of the breathing rate are evident after several hours of exposure. 
also appears even though the circulator,+ function is only slfghtly Smpair&. 

Cyanosis 

TO%lCOCOQIC*L PAdPEMlES 
I- (Continued on last -page.) 

It is one of the quickest acting poisons; It hinders the vital oxydation-:-eduction 
reactions in the body resulting in anoxta affecting the central nervous system 
resulting in resptratory paralysis. 

Llsted 88 Carckqm Nallod T&dcobJy yea 0 1.A.R.C. Yes cl 

or Polendal Carcinogen Program No ii!il Monographs No a 

ROMPT RENDERING OF FIRST AID IS IMPERATIYE. 

ROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO HYDk6GEN CYANIDE. 
ESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATilS AND BE 

ZOGNIZANT OF EXTREME FIRE AND EXPLOSION HAZAWO. 

Treatment is based on forming methemagiohin in the blood which complexes :*ith the 
cyanide ion renderjng it incapable of acting as a poison. It is reported that up to 20% 
f the hemoglobin can be converted to methemaglobin without danger of anoxia. The 

/“” j 
onnation of methemoglobin Is accomplished by injectjng intravenously 10 ml of a sterile 
% solution of sodium nitrate followed i&lately by 50 ml Tf a ?5L sterfle solution of 

.-. Ont7flllPd QfJ. J-=Gw4- 
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Hydrogen cyanide is slowly polymerized iij (iijixnia. In the presence of moisture, 
cyanides, potassium and bases, this exothermic , autctatalytic reaction fs acc&lerated. 
Acids retard this reaction. 

f--- 

; 

PHYSICALDATA 
1 uoulDoEmllYAl8oluNoPoluY a -1 

FiREANDU(PLOSIONHA2AADOATII 
Ft#n POIW ~l$SEO) -0.4"F AUTO MNrnoN TEYPEMNRL FuMmA8ul LJYtY8 !A 8’1 voww 

I8OC rlncw! LEL = 5,6 
aenu rixnmau~tia i 

Uater, carbon dioxide 
evwu~ ~7s~ flambia mow 

lC1as.s 1, Group t?o 

. REACTIVI'IYDATA 
7 

With 
acids are 
iian. 

SP!LLOR LEAK PROCEDURES 
8RpI TO SE WREN IN CAbg UATEWU I8 RELEASED OR BPUUD 

Evacuate all personnel from affected area. Use appropriate 
leak Is in user's equipment, be, cetiain to purge piping with 
attempting repairs. If leak is jn container or cpniainer 
Liquid Air Corporation location. , .' 

.- 
WASYE Ol8vo8AL YmMo 
Do not attempt to dispbse gf residupl or unused quantities. Return 

,--Y container properly labled, with any valve outlet plugs or caps 
protection cap in place to Liquid Air Corporation for proper disposal. 
disposal I contact the closest Liqufd Air- Corporation locatfon. 
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-is--. 

LJ 
ventilativn. YEcMAmcAL (0al.j 

SPECtAL PRECAUTiONS* 
. 

- 
@%ww?$?;y”? Hydrocyanic acid, liquefied (RQ 10/4.54) I.D. No.: hA 1051 

DOT Shipping Label: Poison gas and flanm7able gas DOT Hazard Class: Poison A ' 
- 

WmlAL tIAuouuo RLcoY-nwa 
Use only in well-ventilated areas. Valve protection caps must renaaln in place unless 
container is secured with valve outlet piped to use point. Do not drag, 'slide or 
roll cylinders. Use a suftable hand truck for cylinder movement. Use a prsssure 
reducing regulator when connecting cylinder to lower pressure [-=3,OCQ psig‘j piping 
or sys terns. Do not heat cyi5nder by any means to jncrease the discharge.Te;s of 
product from the cylinder. Use a check valve-or trap in the discharge I'&-;2 ~ZI prevent 
hazardous back flow intc the cylinder. 

for adddofd hw~Nl,rl!j rsc~flyndeU~~ e~nwlt L’Alr UWbr’a EncyJopsbh da Gu or ComglOlli& Qaa ,kuaia&n CamphI& P-C. 
-- 

WIAL nonAQs lwcoyypIMnow Protect cylinders fram physical damage. Store "1 1~001, dry, 
well-ventilated area of non-combustible constructfan away from heavily trafficked area 
and emergency exits. Do not al low the temperature where cylinders are sfored to excee' 
130F (54C). Cylinders should be stored upright and firmly secured to p&vent falling 
or being knocked over. Full and empty cylinders should be segregated. tiie a "first 
In-first out" inventory system to prevent ful? cylinders being stored for r:*.;:=ssIve 
periods of time. Post "NO S;mking or Upen Flames" signs -In the storage i-:' .: 2rea . 
There should be no sources of ignition in the storage or use area. It IEJ .::.L4.be 
advisible to post signs indicating that a poison is stored in this area, 

For addlUonel storuge recanm8ndsUona consult L’Alr LWda’r EncrdopsQb de Gor or Campmwd Oar, A~~~lalton Pampnlct P-l. 

Most comnon structural materials are compatible with hydrogen cyanide. Equipment 
for containing HCN must he kept scrupulously dry and leak-tight. 

. 

mun IICCOYICWAnoYS on PnEcUnOy1 B ecause of hydrogen cyanide's extreme toxIcdty, it is 
recommended that a continuous monitoring system with alarm be installed to monitor the 
atmosphere wherever hydrogen cyanide is being handled or used. The system Ishould have 
sensitivity and accuracy to a level at least one half of the TWA. Earth-qound and , 
bond all lines and equipment associated with the hydrogen cyanide system! Electrical 
equipment should be non-sparking or explosion proof. Compressed gas cylinders should 
not be refilled except by qualifted producers oi compressed gases. ,Shlpment of a 
compressed gas cylinder which has not been f-flled by the owner or with his (written) 
a*" ---- - ;- -. ,:**-.:-, .: yT,iT*..7 I ^ ., fl t-+'37\ 



/‘--. 

_ @PR 39 ‘96 11:27RM HRZCO SERVICES INC 
. . . ? 

-. 

UQUfD AIR CORPORA’i-ION 
AWNMU ~WISION * 

I 

p * g’?8gcf 4 

TIME WEIGHTED AVERAGE EXPOSURE LIMIT: (Continued) 

only offers HCN for sale as low concentrations of vapor dtluted in other gases. 
The Ceiling Limft for hydrogen cyanide is 10 molar PPM. (ACGIH, 1984-85) ! 
Twi (skig 10 mlar Pm @SE% 1985) . ‘. ” 

SYMPTOMS OF’EXPOSURE: (Continued) 2 
, 

135 Molar PPM - death within 30 mic:tes of exposure. 

180 Molar PPM - depth within 10 minutes of exposure. 

270 Molar PPM - death within 5 minutes of exposure, 
.i 

-RECO&~ENDED FIpT AID TRfiATMENT: (Continued) 

sodium thiosulfate - both solutions injected at a, rate of 2.5-5.0 ml per minute. - 

If the vjctim is unconscious,, "" assisted respiration should be started,.imnediafely 
on clearing the contamlpated.area, ( 

For further informatiin refer to ('Air L1 
.:' ') 

. y . . . 
, ,. ',, ,;*. . 

.' :, t 

quide's Encyclopedic des Gax. 

I 

! 
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LIQUID AIR CORPOFWTION 
ALPHICU ONls4oa 

Material Safety Data Sheet 

10 molar PPM; STEL - 15 molar PPM (ACGIH, 19&V-85) 
_.-P 

SYUPTOWS OF CUO8URE 

Continuous exposure to low (15-50 PPM) concentrations will generally cause irritation 
to mucous membranes and conjunctivae of the eyes. It ma 
dizziness or nausea. Higher concentrations (ZcU-3OG PPM 7 

also cause headache,. 
can result in respirtitory 

arrest leading to coma or unconsciousness. Exposures for mQre than 30 minutes et 
concentrations of greater than 700 PPM have been fatal. Continuous inhalation c: low 
concentrations ma cause olfactory fatis.Ae nr Faralysis rendering the detactior, of its 
oresence bv odor neffective. .-. -- 

roncuuwxL pIIoTmTW3 
Inhalation of hydrogen sulfide is highly toxic. It is also an irritant to mucous 
tissue, inesnbranes and the conjunctivae of the eyes. Continued exposure renders the 
olfactory sensors inoperative. Toxicologicall;~ its reaction with enzymes in t;.e blcod 
stream inhibit cell respiration resulting in pulmonary paralysis, sudden coikxe 
and death. This overshadows its irritar+ effect on mucous membranes and tissL$s which 
at worst will cause pulmonary edema or con&nctival lesfons. 

LisledasCantnogen National Tru~~dogy Yes 0 IARC. v3sn O.$Hk !%a u 
or Pbtantial Carcinogen Program No R Monographs No m : No n 

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO HYDROGEN 
SULFIOE. RESCUE PERSONNEL SHOULD BE EqUiPFED WITH SELF-CONTAINED BRaTHING APPARATUS. 
RESCLIE PEXSONNEL SHOULD RECOGNIZE lXE HAZARDS 3F OVEREXPOSURE DUE TO OLFACTORY 
FATIGUE. 

Inhalation: Extreme fire hazard when rescuing semi-conscious or unconscious persons 
due to flannnahility of hydrogen sulfide, Avoid use of rescue equipment which might 
contain ignltlon sources or cause static discharge, Move affected person to an 
uncontaminated area, If breathing has stopped, give assisted respiration. Oxygen or 
a mixture of 5X carbon dioxide in oxygen should be administered by a qcralified,,pcrson. 
Keep victim warm and calm. Seek imediate medical assistance. (Continued on lasr: page. 

bo~tmum~~~~uillodll~ot~1)O~(bnn~kmt0u~c~~u~~~a ~~wrrorurr's~~~w.IRlaqllra~LblC~~naSbt~nlsLBRm~* oraomdtnotmcn 
in~Dm.C~~lQA~rCQIOOMomBIYtdtm~lMIIQ, -lpra~ylCIIW.~aWU~~-~~~~~~~Of~~d~~~f~~~~~~~:~l~~~~~ 
Int~WrODll~WnaspuUr~lOfill~S~i4rrid~~l~n~hrrWn~l~r~~d~~d,~~~~~MIdvnqlsdlouol9-~pI~#mD~f~~ 
~~rl~9~~-dma0rauer.~Shfin04bachut~t~19~km~.a~wuRm~rruJI~lIrrybfiYm. 
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rcrwDo4m YunlMa OF ol?4cn uouIos, sun& an OAQES 

Hydrogen sulfide will explode or burn over a wfde range of mixtur-: f,r air. It, 

becomes dangerously reactive when mixed with cor.centraced nitric acid or other 
stnnq oxidirerr such a; sulfuric acid. Vapors will combust spontaneously when 
mixed with vapors of ch';orine, oxygen difluoride or nitrogen trffluoride. 

reowHaww 
-76.4Oi (-60.2~C) 

V*poR PalawnS 
266.9 psia (1840 kPa) 

aoul4lurf at waTta 

PtIYSlCAL DATA 
UOUIO Dc#rTT AT pBIU*Q mlIcI 

57.11 lb/ft3 (9'14.9 kg/m31 
WO6URYrrro-F?a 

.09L lbs/ft3 (1.35 kg/m31 
-a awr 

FIRE AND EXPLOSION HAZARD DATA 

Shut off flow of gas. Cool surrounding fire-expc52d containers with water spra;:. 
Fire fighters should use self-contained breathtng apparatus. 

Hydrogen sulfide is slightly heavier than air sa -ray accumulate in low spots and 
may "travel" a conslderable dfstance to a flame or other source of ignition. 

* 
Rl%CTIVI i-Y DATA 

[I- 
- - 

CONOmQ6 ro AMID 
1 

sow X Avoid heat, flame or other sources of ignition. 
~lbltaurmslurr~m&~~rdd~ Concentratea m trlc acla, cr.ionne, nitrogen trifluoride, o,.&jen 

. . . 
difluorfde or other stea aaents. 

w*zIR)OUb OECOBWSlllOW FWOW 

SplLL OR LEAK PROCEDURES 
~foaPr*~*~11cyI:~u~~mnLLL*M 01dcKiFp 

Evacuate all personnel from affected area. Use appropriate pmtective equipment. 
If leak is in user's equipment, be certain to purge piping with an inert gas prio;' 
to attempting repairs. If leak is in container or container valve, contact the 
closest Liquid Air Corporation location. 

EWERGENCY RESPONSE INFOfiMATIQN 
iN =SE OF EMERGENCY iNVOWING THE IYATERIAL, CalL Wii OR NJGHI’ (800) 23-l-1~6 

ORCaLLO(EMTREc AT(NJO)4269300 



F;PR 29 ‘96 ll:28Ml HRZCO SERVICES INC I=. 13/2Ei 

SPECIAL PROTECTION IiUFORMATlON 
Page 3 

uEsmnATanv l ofLcT(aw (smch tt0-l Positive pressure air line with mask or self-contarr&J 
breathinq aooaratur should be available for emerclency use. 

vsmluno* w-7 To prevent accumulation MuAL 
Hood with forced -above the T&A for H7S =i . -- 

I ventilation. MEW 1%) 
1”” 1 

’ DIIo-- 
I 

Neoprene or butvl rubber, PVC, ~ol~ethvlene 
mu- 

I 

Safety sosoles or slasses 
cmlfin monim mum 

SPECIAL PRECAUTIGUS' 
-- 

WCCUL &A- UIMNuAllQY 

DOT Shipping Name: Hydrogen sulfSde (RQ-100/45.4) I.D. No.: UN 1053 
DOT Hazard Class: Flammable gas DOT Shipping Label: i7amnable gas, Poison 

~ecu~iabmUuGmczom-n~~~ 

Use only in well-ventilated areas. Valve protection caps must remain in place unless 
container is secured with valve outlet piped to use point. Do not drag, slide or ~71 
cylinders. Use a suitable hand truck for cyl'nder movement. Use a pressure reducing 
regulator when connecting cylinder to lover pressure (<75D psig) piping or systems. 
Do not heat cylinder by any means to increase the dischr-ge rate of product frtjn the 
cylinder. Use a check valve or trap in the discharge line to prevent hazardous 
back flow into the cylinder. 

FW ~dqkionsal h~dYw rscomm80n$ CMD~I C&f LiquidU* &C~CIW~IM UI olz (X Qmprwti dutilabn plmGyld: +q. 
-7- 

~sr~cuz~cfzun~~~no~ 
Protect cylinders from physical damage. Store in cool, dry, welt-ventilated aaea 
of non-combustible construction away from heavily trafffcked areas and emergenq 
exits. Do not allow the temperature where cylinders are stored to exceed 13OF (SK). 
Cylinders should be stored upright and finiy secured to prevent falling or he<": 
knocked over. Full and empty cylinders should (se segregated. Use a "first in.,."<:-it 
out" inventory system to prevent full cylinders being stared for excessive per. ::. 
of time. Post '90 Smoking or Open Flames" signs in the storage or use area. '...,. - 
should be no sources of ignition in the storage or use area. 

Many metals corrode rapidly with wet hydrogen sulfide. Anhydrous (water content 
C-40F or C) hydrogen sulfide can be handled in carbon steel, aluminum, Incone@, 
Stellite*and 304 and 316 stainless steels. avoid hati steels which are highly 
stressed since they may be susceptible to hydrogen embrittlement from hydrogen 
sulfide. 

Earth-ground and bond all lines and equipment assocjated nith the hydrogen sulfide 
system. All electrical equipment should be non-sparklng or explosion proof. Do 
not rely on the olfactory sense to detect. the presence of hydrogen sulffde. Analytical 
devices and instrumentation are readily ,ivailab!e for this purpose. Perform fwquent 
analytical tests to be certain that the WA is not being exceeded. 

Compressed gas cylinders should nor: be rnfilled except by qualified praducers rif 
(Continued on last page.) 
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~~noumL047~ 

Recommended First Aid Treaur,ent: (Continued) I 

Eye Contact: PERSONS WITH POTENTIAL EXPOSURE TO HYDROGEN SULFIDE SHOULD NOT ,i 
VEAR CONTACT LEN.5 '. 

Flush contaminated eye(s) with copiaus quantities of water. Part eyelids with 
fingers to assure complete flushing. Continue for at least 15 minutes. 

,-.-I 

Other Reconmendations or Precautfons; (Continued) 

compressed sases. Shipment of a cxnpressed yas cylinder which has nut been 
fflled by the owner or with his (Witten) consent is a violation of Federal 
Law (49CFRf. 
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i-Skction 1, M&e&l ldentifkation 
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i Genium Publishing Corporation 
One Gtiuro Plaza Sheet No. 312 

Schenfxrady. NY l~c4-l690 USA 

@“) 377’854 

Tricidoroethyfene 

wautA: T/79 - - Revision:: F, g/92 

39 
Trfchloroethylene (C,HCl,j Descrtpdon: Derived by oeeung teuac.hioroetkne ~th lime or other alkali in the presence of R 1 NFPA water. CT by rhermat decomposition of teuachloroe&me foiIowed by steam disd.Uafi~n StiiliLns such as epicirlorohydrin. I 2 
isobalanol carbon k%addoridc. cbloxuform. benzem orpentanol-2-uieth=&nine are then added Used as a degreesing S 2’ 2 

solvent in eiecUcm.ia and dry &axing, 3 CfianicaI intennaliare. a rcir;gaJnC and hat-exchange liquid and a dilucnt in pant 
and adhesives; in oil. far ALA wax exnardon and in aemspace opm.!ions (flushing liquid oxygen). Formaiy used Y a 

Fr, 
49 

2 0 

fumiganr (fcod) and anesthetic (replaced due [o its haxasdous decomposition in closed-circuit appatams). 
ltnorpdal 

Other Designations: CAS No. 79-016; acetyke uichkxidc; Algyien: Anamathz Benrkoi: CecoIene; Chkuyien; Dow- Epyns, 
Tri; ethyiene uichloride; Germalgent; Narcngm: Triasoi: ttichbnuethene; TCE: 1.13-crichlomethylen~ F 2 
Muwfacmrer: Cmcacr your supptia or disuibumr. Consult Latest C hmird :licek Buyers’ G&i&- for a sup$iers lisr iLo 

fclrmic 
Cautions: TCE is irrimting and toxic to the cenual -ous system (CNS). Inhniation of high ooncenaations have lead to death due to EKeus 
vmuitilar ~b&tdon. Chronic exposure may iced to he Sver. and kidney damage. The liquid is absorbed through the skin. Although f sac s 
ir has ar&tiveIy low flash poinr. TCE bums with difliculty. 

i Section 2. Ingredients-and..accupationak Exposure Limits. :, : : . . :. 
Trichlorccthylene. < lW% [contak stahilixen (Sec. l)]. 
1991 OSHA PELs 199)92!?3 ACGM TLVs 1985-86 Toxicity Data* 
8-hr TWA: 50 ppm (270 mg/m3) 
15-min STEL: 7220 ppm (1080 mgim3) 

TWA 50 ppm (269 mJm’) 
STEL: 200 ppm (1070 ngk?) 

Human, inhalation, TCti: 160 ppnv83 min caused 
halkcinadons and distorted perceptions. 

1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte: 5 mL& cased DNA inhibition. 
1oca PPm Ceiling: SO ppm (270 mdm3) Rabbit. skin: 500 mgf24 hr caned severe irritation. 
1990 MOSH REL Caegory II: Substances with systemic effws Rabbi& eye: 20 mgZ4 hr caused modemte irritado~~ 
lO-hr TWA: 25 ppm (-13.5 mgim3) Half-life: 2 hr to shift length 

Peak EX~OSUIC Ihic 250 ppm. 30 min 
Mouse. oral TD,: 455 mgJ!q 3dministered intermit- 

average value; 2 pkslshiir 
tedy for 78 weeks produced liver tnmors. 

l se NOSH. RTECS grx45saxq. for addiriaul initio4 LIluudaL lrpl4ucli~e. armorigtic and ti* dau. 
‘~Section3. physical Data. .: :i -. ., ::.:. : . . . ., : 3 ,: .,, ,., : :: ‘. :. 

Boiling Point: 189 ‘F (87 ‘CJ Vapor Presure: 58 mm Hg at 68 ‘F (20 ‘C): 100 mm H at 32 ‘F (0 ‘C) 
Freeztng Point: -121 ‘F (-85 ‘C) Saturated Vapor Den&y (Air = 0.075 Ibs/n); 12 kg/ I ): 0.0956 Ibs/ft?; 153 kg/m3 
Vkcosity: 0.0055 Poise at T7 ‘F (25 ‘c) Water SoIubUity: Very slightly soluble; 0.1% at 77 ‘F (25 ‘c) 
Molecular WeIghti 13138 Other SoIubWes: Highly soluble in organic solvents (alcohol. acetone, ether. carbon 
Density: 1.4649 at 2014 ‘C reuac.bIoride, & chlorofom) and lipids. 
Refraction Index: 1.477 at 68 ‘F (20 ‘QD) Surface Tension: 293 dynJan 
Odor Threshold: 82 ICI IO8 ppm (~1 an e@cfivc warning) 

Appearance and Odor. CIe;p. a~iories (sometimes dyed blue), mobiIe liquid with a sweet chIoroforrn odor. 
:,S@jOm 4,,, Fire an& Eirpi&+bn:Da& “;:‘f .,:: 1, i, ; ., 

StabilltyiPolymertzltiotn TCE slowly decomposes in the presence of light and moisture to form 
ainrion cannot occur. Chemical IncompatlbiMies: Include alkalis (sodium hydroxide), chemically sctivc metals (aluminum beryllium lithium. 
magnesium. sodium, prassium. and rixanium), epoxides. and oxidants (nitrogen terraoxide, perchloric arid). Contact wih lzhloro-Z&epoxy propane 
or the mono and di 2.3-epoxypropyi ethers of 1.4-hutanaiioi + u-bisj<2’.3’4poxypmpoxy)-phenylpropane can. in the presence of dytic 
quantities of halide ions, cause dehydrochlotinetion of TCE to explosive dicbk~~~ier~c COIKIMOOS to Avold: EX~OSUIO to Light. m~isturr. 
ignirion sources, and incomparibks. Hanrdous Produci~ of Decompcsiffoo: li~ermai oxidadve decomposition of TCE (above 3CQ ‘C) or cxpost~~ 
u3 okraviolet light can produce carbon dioxide (CC+) ani toxic dichlom acetylene (expIosive). chlork hydrogen chloride. and phosgene ges. 
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Section 6, Health Hazard Data, Continwd 
TCE crosses the placentai barrier and vhus exposJ the fetus (any effect ax yet unlnowni. There are irxxased reports of marsuual disorders in 
women workers and decrd libido in m&s at exposures high enough UI cause CNS effects. TCE is eiiminared unc~ha.nged in expti ti ad as 
merabolires (uichloroacenc acid & mchlorouhano L) in blood and urine. MedicaI Condltkms Aggravated by Long-Term Exposure: Disordez~ of 
Ihe nervous syswn. skn. huh liver. and kidney. Target Organs: Resptiry. cenual & peripheral navous, ati w+iovascular,(h~) systems 
liver. Iddney, and skin. Primary Entry Routes: I&&don. skin and eye contact ard ingernon (rarely). .tiute EffeaS: Vapor mhaiacion can 
uuse eye. nose. and hoar irrifdon. n3us.a. blur4 vision. 0verexcitemenL headac;bG ~enness, memory loss. irnguiar h&eat (resulting in 
sudden dad!). uncnnsc:ousnw. and death due to cvdiac failure. S’kin conracr with the liqlud can uuse dryness and cracking and pmlongui 
exposure (gerzraily If me victim is unconscious) can cause blistering. Eye conract can cause irrition and watering, with corn& epichelium injury 
in some cases. Ingestion of tie liquid can ause lip. maxh. ad ga.sauinresrinll irritarion, irregular hunt-e% na- and vomitig. diarrhea 
@ossibly blood-suincd), drowsiness, snd risk of pulmonary edema (fluid in lungs). Chronic Erects: Effazz may p&l for several weeks or 
monrix afbes reputed exposure. Symptoms tncludc giddiness. irrirabiiity, headack digestive distianca, mental confusion. inrolaancc LO alcohol 
(degresers flush). altered color pex,+~on, loss or impairrnenc of sense of smel!. double vision. and peripheral navous sysrem function impairment 
inc!uding perswent neuriu temporary loss of sense of ysuch and paralysis of the fingers born direct confacr with TCE liquid. 
FIRST MD Eyes: Do MI allow vi&m co rub or keep eya tightly SAUL Gently lift eyelids and flush immediately and concinuo~~ly wirh ffooding 
arnounrs of water unril woned IO an emergency medical faciliry. Consult a physician immediately. Skin: Quicuy remove conrarninzted 
clorhing. Rinse with flooding amounts of waler for Y least I5 min. Wash exposed area wirh soap and wata: Inhalation: Remove exposed person to 
kh air and support breatig as needed. Ingestfon: Never give anything by mouth to M unconscious or convulsing pe~h Contact a !zaison 
control center and unless other&e advised. have that conscious a& &I! person drink 1 UI 2 glasses of water, rhen induce vomiting. Do not give 
miIk as irs fat content (TCE is lipid soIuble) may inhance gasMnrescinal absorption of TCE. .Yote to Physldans: TCE e-on seems to be 
aiphasic with Mf lives af 20 min. 3 hr. and 30 hr. Some success is seen in nradng patienu wifh pmpranoioL afxopin~ and d.i.suIfii. Monifor 
urine and blcoa (led-al level = 3 10 1 IO ~LpimL) merabokes. BEI = LCO mgig uearinine (trichloroacetic acid) in urine, sum& uz end of~~or~ec~ 
BE1 = 4 mg/L (uichlomerhanol) in blocd. sun& af end ofshiji al end of rk worhverk ‘Tncse lcsts arc not 100% accm~~ indic3rors 01: exposure; 
monitor TCE in expired air zs a confmarory ies~ 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/L?nk: lmmediarely notify safety personnel, isolace and venaiate area.. deny entry, and sray upwind. Shut off all ignition sources. For sdl 
Gills, v&e up with earn”. wnd, vennic&te. or ocher absor&nr, noncombusrijIc marerial u;d place ~JY suirabie ~~n~~iner for later disposal. For ‘age 
spills. flush ‘9 conuinrnenr area where densicy saacificadon will form a baom ICE layer which can be pumped and cancainerizd. Report any 
rclmse in excss of 1CtXl lbs. Follow appiiuble OS&I regulations (29 CR 1910.120). EcotoxlcIty Values: Bluegill suruGh LC,e = 44.7M) pg/‘lf 
96 hr; fdK.d tiMnOW (hk@dt.7prO”Wh). E5, = 40.7 mgiL% k. Environmental Degradation: In air, TCE is photwxidti wirh a M-life 
of 5 days and rep& ‘9 form phosgene, dic.blorczeryl chloride. and formyl c~hloride. In wafer it evaporares rapidly in minuie~ ‘Q hours’. TCE 
rapidly evawrates and may leach since it does nor absorb to sedimenr Soil Ahrorptlon/MobUlty: TCE has a Log K, of 2. indicating high soil 
mobiiiry. disposal: Waste TCE can be poured on dry sand and allowed UJ vawrize in isoiared l&on ptied by disdlIadon. or Rena& to 
supplier. A potential undidare for mrary kiln incineration ar 1508 to 2912 ‘F (820 to 1600 ‘C, ‘I widr an add scrubber to remove halo adds. Conact 
your supplier or a licensed conwctor for de&led recommendations. Follow appliubie Federal. star. and local regulations. 
EP,Z Designations 
SARA Extremely Hazardous Subsunce (40 CFR 3.55): Not lisisted 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1ooO. Table 2-l-X) 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a RCRA Hazardous Waste (40 CFR 26133 & 26131): No. u228 & FOU2 (sperrl soivcnt) 
Listed 1s a CERCU Hazardous Subs!ancc* (40 CFR 302.4): F? Rwble Quantity (RQ). 100 lb (45.4 kg) (* per RCRA. Sec. 3001.. CWA SAC. 
3 11 (b)(4), & CWA Sec. 307 (a)] 

Section 8. Special Protection Data 
Goggles: Wear chemical safety goggles (cup-type or rubba framed. equipped with impacr-resiswt glass). per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because comact lens use in indusuy is conaoversial. establish your own policy. Rerpintor: Seek profi=ional 
advice prior to respirzun selection and use Follow OSI-LA respirator regulations (29 CFR 1910.134) and. if necessary. wear a MSHA/NIOSH- 
approved respimtor. At any detecrable concenaadoh wear a SCBA with a full facepiece operated in pressure demand or other positive pressure 
mode. For emagency or nonroutine operations (cleaning spills. reactor vess& or stooge tanks), wear an SCBA. Waning! A>-purifying rctpiro- 
:ors do IWL protect workers in oxygcndcficicnr amwspkrex. If rcspisaron arc used. OSHA rquirtr a respbtory promction px~gram &a~ includes 
SL leasr: medical cenification. mining. fil-cestig, paiodic environmentat moniming. mainrenancc ~%specrion. cleaning. and convenient, sanitary 
storage arcas. Other: Wear chemically protective gloves, boots, aprons. and gauntlets made from Viton or Neoprene to prwent .&in contact. Do not 
USC nawal rubber or polyvinyl chloride (PVC). Ventilatfon: Provide genemi and local exhaust venrilation systems to maintain airbome concenua- 
lions below OSHA PUr (Sec. 2). Lou1 exhaust ventilation is preferred because itprevenu conraminant -ion into rhe work area by conuol- 
ling it at ifs ~ource.(~~~ Safety Sta!Ioos: Make avaiIable in tie work area emergency eyewash stations, safety/quick&ench shower& and washing 
facilirics. ConlamInated Equlpmenl: Separarc contaminated work clothes kom stre-ez ciocha and launder befote reuse. hove this mati from 
your shoes and clean personal proactive equipment Comments: Never rat. drink. 01 smoke in work areas. pracrice good personal hygjene 
espcziaUy before uting. drinking. smoking. using the toilet. 0I applying cosmedcs. 

Section 9. Special Precautions and Comments . . :. 
Storage Requirements: Prevent physical damage (0 contaimrs. Store in srel dmms. in a cool dry. wetl-ventilated area away from sunlight hea!. 
ignition source. and incompatibles (Sac. 5). Store large quantities in galvanized iron, black imn. or steel containers; small amounts in dark (amber) 
colored glass bottles. Engineering Controls: To reduce potential health hazutl. use sufficient dilution or local exhaust venrihtion to conuol 
airborne contaminanu and 10 main&n concenaations ac the lowar pracricai level. Design processes so that rhe operator is not direcdy exposed to 
tie solvem or its vapor. Do nor use open elecnic heatns, high-v= processes. arc-welding or open flame in TCE atmospheres. Admini+ 
tratlve Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on skka respiratory. cardiac. central and 
peripheral nmous systems, and liver and kidney function. Employ air and biological monitoring (BEIs). Insrmct employees on safe handling of 
TCE. 

DOT Shipping Name: Ttichloroerhylene 
DOT Hazard Clars: 6.1 
ID No.: U81710 
LO-T Packing Group: III 
DOT Label: <ecp .\way From Food 
DOT Soecial Pmvislons i IX!O2!: ‘25. T1 

Transportation Data (49 CFR 172.101) 
Parka.@ Authortzatlons 
a) Exce$ous: 173.153, 
b) Non- uIJc Packaging: 173.203 
c) Bulk Packaging:~17~.~1 

Quantity Llmftatiu~ 
a) Passenger Aircraft or Railcar: SOL 
b) Cargo Aircraft Onlv: 22OL . 
Vesel Stowage Requirements 
nj Vessel stowage: .A 
\i Nehru. 27 
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l&Dichloroethglene 

Issued: 4/W 

ikction 1. Material Identification 
,2-Dichloroethylene Description: An industrial solvent composed of m cis- and 40% u-am-isomers. Both isomers, cis R 1 NFPA 
ad trans. are made by partial chlorination of acetylene. Used as a general solvent for organic materials, lacquers, dye 
m-aicn, thermoplasucs, organic synthesis, and perfumes. The trans-isomer is more widely used in industry than either 5 22 

23? 
le &-isomer or the mixture. Toxicity also varies between the two isomers. K1 _ 
tther Deslgnatlons: CAS No. 0540-59-O; C$Jl+ acetylene diclzoride; cis-1,2-dichloroethylene; sym-dichioroethylene; 49 
.~s-1,2-dichloroethylene, dioform. 
lanufacturer: Contact your supplier or distributor. Consult the latest Chanicahueek Buyers Glrideo for a suppliers list ii? 

F 3 

kction 2. Ingredients and Occnpatibnai Exposure Limits 
G-Dichloroerhy!ene, ca loo40 

)SHX PEL ‘ACGIH TLV, 1989-90 ToxictQ Data* 
-lu TWA: 790 mgm’, 200 ppm TLV-TWA: 790 mgim’, 200 ppm Rat oral, LD,: 770 mgkg; toxic effects inot yet reviewed 

Frog, inhalation, TC,: 117 mgm’ inhaled for 1 hr affects the 
NOSH REL, 1987 peripheral nerve and sensation (flaccid paralysis without 
790 mg/m’, 200 ppm anesthesia); behavior (excitement); lungs, thorax, or 

respiration (respiratory depression) 

See NKXH. R?-ECS (KV9360000), for additional toxicity data 

Section 3. Physical Data 
loiling Point: 119 ‘F/48 ‘C Molecular Weight: 96.95 g/m01 

1.27 at 77 “F/25 ‘C deltfng Point: -56 to -115 “F/-49 to -82 ‘CY 
Iapor Pressure: 180 to 264 torr at 68 ‘F/20 ‘C 
Iapor Density (Air = 1): 3.4 

Specific Gravity (I-JO = 1 at 39 “F/4 ‘0: 
Water SolubUlty: Insoluble 

Lppearance and Odor: A colorless, low-boiling liquid with a pleasant odor. 

Section 4. Fire and ExpIosion Data : :. :..: .. .’ .I.. : .‘. : : 
;lash Point: 37 ‘F/2.8 ‘C, CC 1 Autoignltioa Temperature: 860 ‘F/460 ‘C f LEL: 5.6% v/v / UEL: 12.8% v/v 

&-lneuishine Media: Use dry chemical. CO,. haloa, water spray, or standard foam. Water may be ineffective unless used to blanket the fue. 
Jnusual Fire or Explosion Hazards: This mkial’s vapors &ea dangerous ire hazard and moderate explosion hazard when exposed to any 
ieat or ignition source or oxidizer. 
special Fh-e-fighting Procedures: Since fm may prr>duce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit Vapors may travel to heat or ignition sources and flash 
)a&. Stay upwind and out of low areas. Be aware of nmoff from fm control methods. Do not release to sewers or waterways. 

Section 5. Reactivity.Data ., .. Y : :. :: . . : ,, : . . :.: :, ‘. 
Stahilityfl’olymerization: This material is stable at room temperature in closed containen under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: This material is incompatible with alkalies, nitrogen tetraoxide, difluommethylene, strong oxidizers, and dihy- 
pofluorite. When in contact with copper or copper alloys or by reaction with potassium hydroxide, explosive chloroacetylene may be released. 
Condltlons to Avoid: Addition of hot liquid to cold 1,2dichIoroethylene may cause sudden emission of vapor that could flash back to an ignitior 
source. 
Hazardous Products of DecomposMoo: Thermal oxidative decomposition of lfaichloroethyleoe can produce highly toxic fumes of chlorine 
(Cl-). 
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iection 6. Health Hazard Data 
:arcinogeaicity: Neuher the NTI?, IARC, nor OSH.4 lists 12dichloroethylene as a carcmogea. 
ummary of Risks: 1,2-Dichlorcethyleae’s most important effect is its irritation of the ceanal nervous system (CNS) aad narcosis. This material 
; toxic by inhalation, ingestion, sad skia contact It is also irritatiag to the eyes. The tram-isomer a~2200 ppm causes nausea, vertigo, sad 
umiag of the eyes. The trnas-isomer is twice 3s potent as the &isomer. If renal el%=cLs occur, they are transient 
dedical Conditions Aggravated by Long-Term Exposure: None reported. 
‘arget Organs: Cenwl nervous system. eyes, respiraUry system- 
Wmary Entry Routes: Inhalation, ingestion, skin sad eye coatacact 
tcate Effects: Inhalation of 1,2dichlorc&yleae causes narcosis, respiratory tract irritation, n;?usea, vomiting, Iremor, weakness. central nervous 
.epressioa, aad epigastric (the abdomea’s upper midregion) cramps. Contact with the liquid causes eye aad skm (on prolonged contact) irritation. 
ngestion causes slight d,Tression to deep narcosis. 
Chronic Effects: None reported. 
;IRST AID 
Syes: Flush immediately, iacludiag under the eyelids, gently but thoroughly with flooding amounts of running water for at lea.% 1.5 min. 
ikia: Quickly remove contaaGmt& clothing. After rinsing affected skia with flooding amounts of water, wash it with soap and water. 
nhalation: Remove exposed perso’ - ?esh air and support breat..?g as needed. Have trained personnel administer 100% oxygen, preferably 
vith humidification. 
agestion: Never give anything by mouth to aa unconscious or convulsing person. If ingested, have a conscious person driak 1 to 2 glasses of 
vater. then induce repeated vomiting until vomit is clear. 
4fter first aid, get approprlate in-plant, paramedic, or community medical support 
‘hysiciaa’s Note: Intravenous injections of calcium gluconate may relieve cramps aad vomiting. Treat ceatrai nervous system effects sympto- 
aatically. 

section 7. Spill, Leak, and Disposal Procedures 
;pilliLeak: Design andpracrice e 1,2-dichloroerhykm spill conrrol and corurtemeasureplan (SCCP). Notify safety personnel, remove all heat 
md ignition sources, evaczs*z hswd area, and provide adequa.2 ventilation. Cleanup personnel should protect qainst vapor inhalation and skin 
a eye contact. Absorb small spills on paper towels. After evaporatiag the I,.- 7-dichloroethylene fmm :hese paper ‘swels in s fuale hood, bum the 
)aper ia a suitable !c&tion away from combustible material. Collect and atomize large quantities in a suitable combustion chamber equipped with 
m appropriate effluent gas c!eaning device. Follow applicable OSH.4 regulations (2.9 CFR 1910.120). 
1bposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
1PA Designations 
Aisted as a RCRA Hazardous Waste (40 CFR 26 1.33) 
isted as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 100 lb (45.4 kg) [* per RCRA, Sec. 3CO1, per Clean 
Water Aci Sec. 307(a)]+ 
ZARA Exhemely Hazardous Substance (40 CFR 355): Not listed 
&ed as a SARA Toxic Chemical (40 CFR 372.65) 
XHA Designations 
listed as aa Air Contaminant (29 CFR 1910.1COO. Table Z-1) 
Listed as 1.2~vonrdichlonxthvlene. 

section 8. Special Protection Data 
soggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- sad face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) aad. if necessary, wear a MOSH-approved respirator. For emergency or 
ioaroutiae operatioas (cleaning spills, reactor vessels, or storage tanks), wear aa SCBA. 
Warnlag: Air-purifying respirators do MC protect workers ia oxygen-deficient atmospheres. 
Xher: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skia contact 1,fdichloroethyIeae attacks some 
‘0rms of plastics, rubber, aad coatings. 
Ventilation: Provide general aad local explosion-proof ventilation systems to maintain airborne concentrations below the OSH.4 PEL aad 
4CGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
rouree.(‘” 
Safety Stattons: Make available ia the work area emergency eyewssh stations, safetylquickdrench showers, aad washing faciljties. 
Contaminated Equipment: Never wear contact leases in the work area: soft leases may absorb, and all leases concentrate. irrmmts. Remove this 
material from your shoes sad equipment Launder contaminated clothing before wearing. 
Comments: Never ea4 drink, or smoke ia work areas. Practice good pmoasl hygiene after using this material, especially before eatiag, drinking, 
smoking, using the toilek or applying cosmetics. 

Section 9. Special Precautions and Comments :. _:.f : : . . : .’ .: ‘,.. : . . : .:. ..‘: .:. 
Storage Requirements: Store in tightly closed containers ia a cool, well-ventilated area away from all incompatible materials (Sec. 5) sad - 
oxid&g materials. Outside or detached storage is preferred. If stored inside, place containers ia a standard flammable liquids :rtorage cabinet or 
mom. Protect coataiaers from physical damage. 
Engineering Controls: Avoid vapor inhalation and skin sad eye cmtact Use only with adequate ventilation sad appropriate personal protective 
gear. Institute a respiratory protection program that includes regular training, tinteaaace, inspection, sad evaluation. 1.2dichloroethylene is a 
dangerous fire hazard. All engineering systems should be of maximum explosion-proof design sad electrically grounded and boaded. Provide 
preplacemeat questionnaires which emphasize detecting a history of chronic respiratory disease. 
Transportation Data (49 CFR 172.101, .102J: Not listed 
.?fSD.S Coi!z;:;n.; RzFcezcec: -, ‘5. 7;. -3. -3 75, 37. 2s. :M. :01, 103. 109, 135, :2-, ::6, !3- _. . . .. -3 I . ^ .-.-- /, :.._. -. 



Genium Publishing Corporation 1 Material Safety Data Sheets Collection: 
One Genium Plaza Sheet No. 382 

Schenectady, NY 12304-4690 USA Vinyl Chloride 
(518) 317-8854 Issued: 7/78 Revision: C, 9/92 

1 Section 1. Material Identification 39 
fi~&~Cbloride (C,H,Cl) Descrlptlon: Derived f?om ethylene dichloride and alcoholic potassium, by reaction of acetylene R 2 NFPA 

and hydrogen chloride (as gas or liquids), or by oxychlorination where ethylene reacts with hydrochloric acid and oxygen. I 4 
Inhibitors such as butyl catechol hydroquinone. or phenol are added to prevent polymerization. Used i; the plastics industry 2% 
;or the proclnrcinn of polyvinyl chloride resins, in organic synthesis and formerly as a refrigerant, extraction solver& and it: - 
propellant (banned in 1974 because of its carcinogenic activity). 

@ 

Other Designations: CAS No. 75-01-4, chloroethylene, chloroethene, ethylene monochloride, Trovidur, VC. VCM. HMIS 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guidecn) for a suppliers list 
H 3* 

Cautions: Vinyl chloride is a confirmed human carcinogen. Vapor inhalation 1ead.s to cenual nervous system (CNS) E 4 I 
depression The liquid can cause frostbite. It is a flammable gas at room temperature and polymerizes on exposure to air or PPE - Sec. 8 
sunlight. Avoid exposure to VC through engineering controls and wearing PPE 

* chronic effeus 
I 

Section 2. Ingredients and Occupational l?xposure Limits 
-- 

Vinyl Chloride, ca 98 to 99%. Impurities include water, acetaldehyde, hydrogen chloride, hydrogen peroxide, methyl chloride, butane, 
1,3-butadiene, chlorophene, diacetylene, vinyl acetylene, and propine. 
1991 OSHA PELs 1992-93 ACGIH TLV 1985-86 Toxicity Data? 
8-hr TWA: 1 ppm TWA: 5 pum (13 mgim’) Man, inhalation, TC,: Intermittent exposure to 200 ppm for 14 yr 
Ceiling: 5 ppm; OSHA-X TLV-AI caused liver tumors. 

Man, inhalation, TC,: 30 mg/m3/5 yr caused spermatogenesis. 
1990 NOSH REL 1990 DFG (Germany) TRK* Human. inhalation, TC: Continuous exposure to 300 mg/m3 for an 
NIOSH-X Existing Installations: 3 ppm undetermined number of weeks caused blood tumors. 

MAK-Al Rat, oral, LD,: 500 m@g; toxic effects not yet reviewed 

* TRK (technical exposure limit) is used in place of lMAK when a material is a carcinogen. Unlike an MAK below which no adverse effects are expected, the TRK 
is a limit set below which adverse effects may still occur. This is based on the theory that 1 molecule of a carcinogenic substance may still produce a tumor. The 
TRK is set to allow for an acce 

2f 
able 

t See MOSH. RTECS (KU96 
risk (for example, 1 tumor in I million persons may be an accepable risk). 

000). for additional mutation. reproductive, tumorigenic, and toxicity data. 

Section 3. Physica Data 
Boillne Point: 7 ‘F (-13.9 ‘C) 

‘. 

Freezing Point: -24‘5 ‘F (-159.7 “C) 
Molecular Weight: 42.5 
Specific Gravity: 0.9106 at 68 “F (20 “Cl 
I&z&ion Potential: 9.99 eV 
Refraction Index: 1.370 at 20 “C/D 
Surface Tension: 23.1 dyne/cm at -4 “F (-20 ‘C) 
Odor Threshold: 2000 to 5000 ppm* 
Vapor Density (Air = 1): 2.155 

Water Solubility: Slightly soluble, 0.1% at 77 ‘F (25 “C) 
Ocher Solublllies: al&h& benzene, carbon te&achloride, ether, hydrocarbon and oils. 
Vapor Pressure: 2520 mm Hg at 68 “F (20 ‘C), 400 mm Hg at -18.4 “F (-28 ‘C) 
Critical Temperature: 304.7 ‘F (151.5 ‘C) 
Critical Pressure: 56.8 atm 
Viscosity: 0.01072 CP a~ 68 ‘F (20 ‘CT). gas: 0.28 CP at -4 ‘F (-20 ‘C), liquid 
Appearance and Odor: A gas at room temperature. Usually found as a compressed/ 

cooled liquid. The colorless liquid forms a vapor with a pleasant ethereal odor. 

*The actual vapor concentration that can be detected by humans has not been adequalely determined and varies from one individual to another, from impurities, 
and probably from exposure duration. The odor threshold is not an accurate warning of exposure 

Section 4. Fire and Explosion Data 
Flash Point: -108.4 “F (-78 ‘C) OC / Autolgnltlon Temperature: 882 ‘F (472 ‘C) 1 LEL: 3.6% v/w IJEt: 33% v/v 

Extinguishing Media: For small fires, use dry chemical or carbon dioxide. For large fires, use water spray, fog, or regular foam. Unusual Fire 
or Explosion Hazards: Large fires can be practically inextinguishable. Vapors may travel to an ignition source and flash back. VC may 

polymerize in cylinders or tank cars and explode in heat of Zre. Vapors pose an explosion hazard indoors, outdoors, and in sewers. VC decom- 
poses in fire to hydrogen chloride, carbon monoxide, carbon dioxide, and phosgene. Burning rate = 4.3 mm/min. Special. Fire-fighting Proce- 
dures: Because fxe may produce toxic thermal decomposition products. wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-pressure mode. Stop gas leak if possible. Let tank, tank car, or tank truck burn unless leak can be 
stopped. For massive fire in cargo area, use monitor nozzles or unmanned hose holders; if this is impossible, withdraw from area and let fue bum. 
Withdraw immediately if you hear a rising sound corn venting safety device or notice any tank discoloration due to fue. 130 not release runoff 
from fire contzol methods to sewers or waterways. 

Section 5. Reactivity Data 
Stabilitv/Polvmerlzation: LonP: term exposure to air may result in formation of peroxides which initiates explosive polymerization of the chloride. 
VC can-polyherize on exposureto light & in presence oia catalyst Chemical Ikompatlbilltiea: VC can explode on contact with oxide of 
nitrogen, may liberate hydrogen chloride on exposure to strong alkalies. and is incompatible with copper, oxidizers, aluminum, and peroxides. In 
the presence of moisture, VC attacks iron and steel. Conditions to Avoid: Exposure to sunlight. air, heat. and incompatibles. Hazardous 
Products of Decomposition: Thermal oxidative decomposition of vinyl chloride can produce. carbon oxides. and chloride gas. 

Section 6. Health Hazard Data 
Carcinogenicity: Vinyl chloride is listed as a carcinogen by the IARC (Class 1, sufiienf hwnun evidence),(‘@) NTP (Class 1. suficienf human 
evidence),(‘69) NIOSH (Class X. carcinogen defined without further categorization), (163) ACGIH (TLV-Al. confumed hmmn carcinogen).(‘63) 
DFG (MAK-Al. capable of inducing malignant tumors in humans), W3) and OSHA (Class X. carcinogen defined without further categoriza- 
tion).(‘“) Liver tumors (angiosarcemas) are confirmed from VC exposure. Other tuniors of the CNS. respiratory system, blood, and lymphatic 
s\s:em have occ;?rred from exposure to the polyvinyl chloride manufacture process but VC itself may not be the causative agent. Summary of 
<ls:;;: ‘,’ ^ _ _ _, ‘..‘;I? : ;Ir,.:r.; :!e ,rzsq >;I-‘:: L+.r2ss ;-, .,,>:+, n”iiz,, ::.1- L”,2c..~c:ic ̂ - - ‘::‘.:s .I I’., ,::; ,,; : T; ;:p f-i-‘-, ....l. ~ ,.i: > _. 
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No. 382 Vinyl Chloride 9/92 

Section 6. Health Hazard Data, continued 
It appears that metabolism is necessary before many of VC’s toxic effects occur. Some vinyl chloride is exhaled unchangedbut most is me:sbolized to 
chl&oaccraldehyde. Skin absorption may occur if liquid is confined on skin but absorbed amount would be smal1. It is possibIe that the phe.nol inhibitor 
may be absorbed as well. The compressed liquid can cause frostbite. Vapors are severely irritating to the eyes. Chronic exposure can cause cancer and a 
triad of syndromp- kn-‘vn as vinyl chZoride diseuse. Medical Conditions Aggravated by Long-Term Expostrre: Liver, cardiac, pulmonary, and 
connective tissue &orders. Target Organs: Liver, CNS, respiratory and lymphatic systems, bone, and connective tissue of the skin. Primary Entry 
Routes: inhaiarion, skirv’eye contact. Acute Effects: CNS effects include fatigue. headache, vertigo, a&a, euphoria, visual disturbances, (dulling of 
auditory cues, numbness and tingling in the extremities, narcosis, unconsciousness, and death due to respiratory failure. Respiratory problems include 
dyspnea, asthma, and pneumonoconiosis. Chronic Effects: Repeated exposure has lead to liver cancer; confiied because of the otherwise rarity of its 
type (angiosarcoma). Tumors in other organs have occurred in the polyvinyl chloride industry but agents other than VC may be responsible; authorities 
are still debating this issue. A triad of other effects are associated with VC exposure. Acro-osteolysis is associated wirh hand claing of polymerization 
vessels and characterized by dissolution of bone in the hands, especially when associated with resorption. Raynaud’s Phenomenon is a vascular disorder 
marked by recurrent spasm of the capillaries and especially those of the fiigers and toes on exposure to cold. This is usually accompanied by pain and in 
severe cases may progress to local gangrene. Sclerodermatous skin changes (affecting the dorsal hands and distal forearms) are seen and described as a 
slowly progressive disease marked by deposition of fibrous connective tissue in the skin. The skin becomes thickened and raised nodules appear. 
Arthralgias (pain in one or more joints) and blood changes with decreased platelet num&r and capillary abnormalities may also occur. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift evelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a phys&n immediately. Skin: Quictiy remove contaminated clothing. 
Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
For frostbite, immerse affected area in 107.6 “F (42 ‘C) water until completely rewarmed. Do rwt use dry heat. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. In&ion: Unlikely! VC is a gas above 7 ‘F (-14’C). Note to Physicians: Endotracheal intubation may be 
required if significant 2N.S or respiratory depression occur. Diagnostic test: thirxiiglycolic acid in urine (normally < 2 mgfg creatinine). 

Section 7. Spill, Leak, and Disposal Procedures 

,/““? 

,-, 

SpWLeak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. If possible without risk stop gas ffow. Shut off ignition 
sources. Report any release > 1 lb. Follow applicable OSHA regulations (29 CFR 1910.120) Environmental Transport: VC reacts with hydroxyl 
radicals in the trophosphere with a half-life of 1.2 days. The half-life = a few hr in photock ’ Tical smt,g. Reaction products in the air include chloro- 
aceta!dehyde. hydrogen chloride, ch!oroethylene. epoxide, formaldehyde, formy! chloride, lurmic acid, and carbon monoxide. In soi!, VC rapidly volatil- 
izes. What does not evaporate will be highly mobile and may leach into groundwater. In water, VC is not expected to hydrolyze, bioconcentrate. or 
absorb to sediment. It will rapidly volatilize with an estimated half-life of 0.805 hr for evaporation from a river 1 meter deep with a current of 3 mererisec 
and a wind velocity of 3 meterisec. In waters containing photosensitizers such as hu.mic acid, photodegradation will be rapid. Soil Absorption/Mobility: 
From an estimated solubility of 2,700 ppm, a Koc of 56 is established for VC which indicates high soil mobility and potential to leach into iyoundwater. 
Disposal: Dilute any waste compressed liquid fo a 1% solution and remove phenol inhibitor as sodium. Pour onto vermiculite, sodium bicz:bonate, or a 
sand & soda ash mixture (90/10). Add slaked lime if fluoride is present. Mix in paper boxes, place in incinerator, cover with scrap wood and paper, and 
ignite with excelsior train. Another method is to dissolve waste in a flammable solvent and spray in incinerator fuebox equipped with an afterburner and 
alkali scrubber. Contact your supplier or a licensed connactor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U043 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 

SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1 lb (0.454 kg) [* per CWA, Sec. 307 (a); CAA, Sec. 
112. & RCRA. Sec. 30011 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- aad face-protection regulations (29 CFR 1910.133). Because contact 
lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA 
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. According to NIOSH (la), for any detectable concentration use a SCBA 
or supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure mode. See 29 CFR 1910.1017 for detailed OSHA 
respirator recommendations. For emergency or nonroutine operations (cleaning spills. reactor vessels, or storage tanks), wear an SCBA. Wrming! Air- 
purifying respirafors do nof prorecf workers in oxygen-deficient afmospheres. If respirators are used, OSHA requires a written respiratory protection 
program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection. cleaning, and 
convenient, sanitary storage areas. Other: Wear chemically protective gloves. boots, aprons, and gauntlets made of Viton or chlorinated polyethylene to 
prevent skin contact. Ventilation: Provide general and Iocal exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL’s (Set 
2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its sonrce.(‘m) Safety Stations: 
Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate 
work clothes from street clothes, launder before reuse and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal 
hygiene after using this material. esueciallv before eatine. drinking. smokine. “sine the toilet or atmlving cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requlrementr: Store in a cool, dry, well-ventilated area in clearly labeled containers. Outside or detached storage is preferred. Large amounts 
should be stored in steel containers under pressure. Keep separate f?om incompatibles (Sec. 5). Venting, under pressure should be safety re’iief. At atm, 
venting should be pressure vacuum. Regularly monitor inhibitor levels. To avoid static sparks, electTically ground and bond all equipment used with VC. 
Avoid open flames, spark formation and electric discharges around VC. Engineering Controls: To reduce potential health hazards, use sufficient 
dilution or local exhaust ventilation to control airborne contaminants and to maintain concenaations at the lowest practical level. Install Class 1, Group D 
electrical equipment. AdminIstrative Controls: Inform VC exposed personnel of hazards associated with its use. Preplacement and periodic medical 
exams of workers exposed above the action level is mandatory under OSHA 2.9 CFR (1910.1017). Monitor for liver cancer, scleroderma, pneumonitis. 
clotting abnormalities, and acro-osteolysis. 

Transportation Data (49 CFR 172.101) I 
DOT Shipping Name: Vinyl Chloride 
DOT Hazard Class: 2.1 
ID No.: UN1086 
DOT Packing Group: -- 
DOT Label: Flammable Gas 
Special Provisions 1171,.102): B1-1 

Packaglng Authorizations 
a) Exceptlons: 173.306 
b) Non-bulk Packaging: 173.304 
c) Bulk Packaging: 173.314 & 173.315 

Quantity Limitations 
a) Passenger Aircraft or Railcar,: Forbidden 
b) Cargo Aircraft Only: 150 kg 
Vessel Stowage Requirements 
a) Vessel Stowage: B 
bl Other: -?O 



APPENDIX D 

SPECIFIC OHM HEALTH AND SAFETY PROCEDURES 

SOP No. 2-1 Vehicle Safety 
SOP No. 2-3 Personal Lifting Safety 
SOP No. 2-4 Slip, Trip, Fall Prevention 
SOP No. 2-5 Electrical Safety 
SOP No. 2-7 Equipment Inspection 
SOP No. 2-9 Fall Protection 
SOP No. 3-4 Heat Stress Prevention 
SOP No. 4-2 Respiratory Protection 
SOP No. 5-4 Decontamination 
SOP No. 6-l Confined Space Entry 
SOP No. 6-4 Lockout/Tagout/Iiy 
SOP No. 6-5 Excavation 
SOP No. 7-l High Pressure Washers 
SOP No. 7- 14 Equipment Operator Qualification 
Regional SOP - Buried Utility Location and Associated Subsurface Field Activities 

p-.. 



IiXEALTM & SAFETY 
km OHM Remediation 

\K Services Corp. VEHICLE SAFZTY (0 v’ER THE ROAD) 

PROCEDURE NUMBER 2-l 

LAST REVISED 6/96 

1.0 QBI-ECTIVE 

2.0 

_:_ . . 

3>0 
,,“-.. 

i: 

., 

OHM Remediazion Services Corp. (OHM) is greatly concerned about safe operation of 
.motor vehicles. Motor vehicle usage presents the most significant work risk to ‘employees. 
United States Department of Labor statistics indicate that motor vehicle deaths and 
injuries continue to be the number one cause of work-related death and serious injury. 
Accordingly, it is essential that OHM have d effective vehicle safety program. 

PURPOSE 

This section establishes requements for safe operatior of veb.ic!es ad equipment. This 
procedure is an overview of the guidelines in the proposed OSHA Motor Vehicle Safety 
&andard 29 CFR 1910.140. 

_ - 

ONSIRIT,lTIES 

3.1 Driver’s 1 icense. Operation of a vehicle without a valid operator’s license is 
prohibited. Personnel operating vehicles regulated by the United States 
Department of Transportation (DOT) shall have a current commercial drivers 
license (CDL). Employees must notify Human Resources if they lose Their 
driver’s license for any reason. 

3.2 

3.3 

The driver of a Company owned, rented or leased vehicle is responsible for: 

* Operating the vehicle in a safe and legal manner. 

l The safety of passengers. 

. Reporting immediately any motor vehicle that is found to be defective or 
operating properly. 

The supervisor is responsible for the following: 

l Ensuring that all vehicle accident reports are processed and the required 

not 

number of copies submitted in accordance with OHM accident investigation 
procedures to local, state, and federal agencies, to the resource manager *md 
to the insurance carrier. ---e e 

Efictive Dote: I Augwt I996 
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VEHICLE SAFETY (OVER THE ROAD) Procedure Number 2-1 

. Assuring that appropriate individuais, incIuding the corporate vice president 
of health and safety, are notified by telephone of accidents that involve 
fatalities or multiple serious injuries. 

. Assuring that all accidents are documented and investigated. The 
investigation should be of sufficient depth to determine the cause and action 
required to prevent recurrence. Copies of ail motor vehicle investigatl. ns 
shall be forwarded to ‘he regional health and safety director and the regional 
resource manager. 

4.0 SEAT BELTS 

OSHA has determined that the use of seat belts in motor vehicles can significantly reduce 
the number and seriousness of occupational motor vehicle accidents, including crashes, by 
requiring employers to ensure that each. employee uses occupant safety belts. 
Accordingly, all OHM employees driving motor vehicles on company business (including 
rental cars, pick-up trucks, personal vehicles which are used for company compensated 
business travel, etc.) shall ensure that all occupants use seat belts at all times. 

5.0 =‘I3 AND T.OCAl, T.AWS 
.-- 

. . ._ 5.1 

5.2 

All drivers shall drive OHM vehicles in accordance with the law. 
\ 

Drivers shall not operate OHM vehicles which are known to be defective or not in 
compliance with the law. 

\... 

5.3 Drivers of OHM vehicles are personally liable and responsible for the 
consequences of state and community violations. 

5.4 The use of devices designed to identifjr active police speed detection systems (i.e. 
radar detectors) is prohibited in all OHM owned, leased and rented vehicles and 
in personal vehicles used for company compensated business travel. 

6.0 SAFE- 

6.1 Personnel shall operate vehicles in a defensive manner, i.e., being always on the 
alert and trying to anticipate what might occur under the existing conditions and 
driving in such a manner as to avoid hazards. 

--e . 

&ffective Lklte: I August 1996 c. 
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6.2 Personnel operating vehicles shail be considerate of, and courteous to, Ihe 
traveling public and/or pedestrians and shouid yield the right-of-way to avoid 
accidents. 

6.3 Personnel shall drive at speeds consistent with posted speed limits and prevailing 
conditions, such as weather, traffic and road conditions. 

6.4 Personnel shall drive at all times with sufficient space around the vehicle to 
provide time to see conflicts arising, to react quickly, and to stop. 

7.0 GENERAI, SAFETY RULES. 

7.1 

7.2 

7.3 

7.4 
,N i-. 

‘; 

7.5 Laws and Regulations. Learn and obey all local, state, and federal laws. 

7.6 Parking. Equipment and vehicles shall be parked off roads and highwa.ys 
whenever possible. When it is not possible, the vehicle shall be marked by red 
lights or flares at night and red flags during the day. Wheels should be blocked or 
chocked. 

7.7 

7.8 

7.9 

7.10 

Blind Curves. Slow down and ;otiiid horn when approaching a blind curve. 

School Buses. Obey school bus la “low down and prepare to stop when 
approaching school buses, children on foot or on bicycles. 

ncv Vehicles. Give ambulances, fire fighting equipment and other 
vehicles the right-of-way during emergencies and lend assistance if required. 

M. Gasoline and other flammable/combustible liquids shall not be carried 
in or on vehicles other than in permanent gas tanks or in approved safety cans. 
Approved safety containers must,be properly secured when being carried in the 
back of pick-up trucks. 

Passing. Do not pass when visibility is restricted for any reason. 

Pedestrians. Be constantly alert for pedestrians. Remember they have the right- 
of-way. 

slow Down. Slow down and use caution at blind intersections and crossings 
when visibility is limited or when passing work crews. 

Speeding. Speeding is strictly prohibited. 

Effecfive Dale: I Aupsr 1996 
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7. I 1 VisibiliR. Make sure all windshields, side and rear windows, mirrors and lights i 
are cIean before moving vehicles. 

7.12 Warning Signs and Traffic Signab. Be alert for md strictly obey dtli directional 
and warning signs and signals. 

7.13 Seat Belts. If unit is equipped with seat belts, operator and passengers must keep 
seat belts fastened at all times during operations. 

8.0 DOT REGULATD VEHICLES 

8.1 

8.2 

8.3 

_. 

8.4 

8.5 

8.6 

8.7 

8.8 

All OHM personnel operating a DOT regulated vehicle must hold a valid CDL 
fi-om their state of residence. 

Hose and Couolw. Periodically check air hoses and couplings and 
compressor hoses for worn or damaged parts. Do not crimp air hose to 
disconnect couplings; shut off air at the valve. 

&&&g-Q, Never start or back up equipment or vehicles until you are sure the 
way is clear. If necessary, have another person guide you safely. Back up alarms, 
when required, must be working and audible over the surrounding noise. ,’ 

. J&&lp and Repair. No fueling or repair shall be made to equipment while it is in 
operation. 

usekeen&. Operators should keep de&plates, steps, rung and hand rails on 
equipment free of grease, oil, ice, and mud. The inside of the cabs shall also be 
kept clean and free of flammable items. 

InsDectiong. Equipment and vehicles shall not be used until kncwn defects or 
discrepancies are corrected. Inspections shall be made at the start of each shift 
and defects or discrepancies shall be reported to the supervisor immediately. 

JumDinP;. Jumping on or off equipment is prohibited. When climbing on or off 
equipment or vehicles, face the unit and use secure hand and foot hoI& to prevent 
slips and falls. Always look where you are stepping. 

ow your Eaulgrnent or VeW. It is your responsibility to be thorclughly 
familiar with all features and manuals and if you are in doubt as to correct 
operating techniques or safety features, ask your supervisor at once. 
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8.9 

8.13 

8.11 

8.12 

8.13 

8.14 

8.15 

8.16 

8.17 

8.18 

8.19 

8.20 

OverIoading. Avoid overloading vehicle beds. Excessive material can damage 
the unit and falling material can cause serious injury. 

Power Lines. When operating trucks, cranes, shovels or other units, always use 
caution around power lines and maintain a minimum safe cIearance of 10 feet or 
more depending upon the voltage. 

Riders. Only authorized persons will be permitted to ride in equipment. or 
vehicles. 

Securing Loads. The operator of the vehide is responsible for ensuring that their 
load is secure and will not shift during transport. All equipment must be secured 
by at least two (2) tie-down devices. 

g Hauls. On long hauls, tie-down chairs and binders should be checked 
periodically (at least during each rest or service stop) to make sure they are still 
secure and tight. 

Overhanpjag and Oversize Loads. When it is necessary to transport overhanging 
or oversize loads, the OHM resource manager must obtain the appropriate permits 
and make sure the appropriate signs and red flags and red lights will be used. 

Chti . Safety chains of sufficient size and strength shall be installed on 
all trailers being towed. ’ 

Safetv Hooks. Use safety hooks with latches on all trailer safety chains. 

Side Stop and look both ways before crossing 
railroad tracks or before driving’bnto a highway from a side road. 

w. Do not stop vehicles in the middle of the road to talk to occupants in 
another vehicle. Always pull to the side or off the road to maintain a clear, safe 
road. 

Iurn S&J&. Always use turn signals, emergency and other signals as 
appropriate when turning, stopping, passing, or performing other vehidle 
operations. 

Vehicle Maintenance. It is the Jriver’s responsibility to see that his vehicle is in 
good mechanical condition before and during operation. Special emphasis should 
be placed on ensuring the brakes, lights, horn, windshield wiper, tires and steering 
assembly are in good order. Defects must be reported and corrected immeaiately. 

--t * 
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HEALTH & SAFETY PROCEDURES 
&%k OHM Remediation 

j 
\m Services Corp. PERSON.4.L LIFTTNG SAFETY / 

PROCEDURE NUMBER 2-3 

LAST REVISED 6196 APPROVED BY: 

1.0 OBJECTIVE 

All OHM Remediation Services Corp. (OHM) empioyees will use the proper lifting 
techniques and will utilize mechanicai means when an objects’ weight or bulk cannot be 
safely lifted by manual means. Generally, employees wili not be expected to lift more than 
60 pounds. 

2.0 plJRPosE 

This procedure provides the general guidelines to be used by OHM employees. By utilizing 
proper technique, OHM empioyees can avoid debilitating lower back injuries. 

3.1 Use mechanical material handling equipment whenever practical; however, 
mechanical lifting equipment shall be used only by qualified personnel. 

3.2 If the material must be lifted manually, the following procedures apply: 

3.2.1 Make certain that the load lifted can be sa.fe!y handled. Consider the size, 
weight, and shape of the load. If necessary, get help. 

3.2.2 Warm up for the lift by bending, stretching, and turning. 

3.2.3 Do not attempt to lift more than 60 pounds. 

3.2.4 Ensure proper lifting technique as follows. 

l Place feet about shoulder width apart. 

. Place one foot alongside the object being lifted and the other foot in 
front of the object. 

. Bend at the knees to grasp the load. 

l Maintain slight arch in the back when positioning over load.. 

--- - . 
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PERSONAL LIFTING SAFETY 

. Draw the load close to the body, keeping the arms and e!bows tucked ( 

. 

. 

Procedure Number 2-3 

into the side of the body. 

Take a firm hold on the load with the palms of the llands, no’t just the 
fingers. 

Maintain same siight arch in the back. 

Lift gradually, using your leg muscles. Make sure you draw the load 
close to your body. 

Do not twist the body when lifting. If you have to change direction, 
turn with your feet, not your trunk. 

Carry the object close tc ,,e oody and watch where you are going. Do 
not carry objects in a manner that obstructs your vision. 

. Avoid throwing or dropping objects. When Iowering, maintain a firm 
grip. Watch out for pinching of the fmgers. Use your leg muscles to 
lower the object by bending at the knees and keeping your back 
straight. ,- 

4.0 PACK BEr,T POIJCY 
\ 

\ 

This section addresses the Company’s position in regards to the use of industrial type back 
belts. 

The routine issuance for general use of industrial-type back belts (i.e., those designed for 
use in the workplace, as compared to medical or therapeutic orthosis) is not sanctiioned by 
OHM. This position is based upon the May 1994 issue ofNIOSH Workpiace Use of Back 
Belts, Revielv and Recommendations, which concludes there is insufficient data to indicate 
that typical industrial-type back belts significantly reduce the biomechanical loading of the 
trunk during manual lifting. 

It is recommended that intervention strategies other than back belts be used to reduce 
biomechanical loading on the spine during manual material handling. 

--- * 
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This does not prohibit the use of medical or therapeutic devices prescribed by a physician 
as part of a comprehensive rehabilitation program. Individuals may purchase back belts for 
their personal use. However, they are strongly encouraged to consui~ with their :?ersonal 
medical physician on the selection and use of back beits prior to purchasing these devices. 

The use of back belts does not excuse the individual from compIying with the requirements 
set forth in this procedure. 

-- . 

Effecdw Dole: I A ugw 1996 



AI1 OHM Remediation Services Corp. (O!ZMJ will prevent injuries or “near misses” which 
could occur from slip, tip, or fall hazards by identification and control for these hazards. 

2.0 PURPOSE 

Thjs procedure describes work practices that ~$1 reduce or eliminate sIjps, trips, and falls 
and thereby reduce or prevent the injuries associated wi*h these types of accidents. pLe 
intent is to prevent injuries and maintain an efficient and healthy wortiorce. 

3.0 REQUXREMENTS 

The following requirements detail a number of rules and methods to preyJent slips,, hips, 
and fails. 

. 
3:l MQusekeeptflg . Personnel shall keep the worlcing area clean and lorderIy. 

Tools must not be left lying on the floor or decking where they present tripping 
hazards during a job or tier a job is completed. 

3.2 Debris. Small, Ioose items such as, discomected joints of pipe, wood chips, other 
small objects and debris shall not be lefi Iying around in any place, particularly in 
areas where personnel walk. 

3.3 WaIlcwavs and Grating. Walkways and grating shall be kept free of obstacles. 
Openings in walkways and grating shall be repaired immediately ifpossibte. If not 
immediately repaired, the section must be roped off or closed until repairs can be 
made. 

3.4 bless P0h-Q. Access pOint.5 or holes in gratings shall be covered or surround& 
by an adequate guard rail. 

3.5 &i&. Oil spills and spilIs of other materials sIippery materials shall be cteaed up 
immediately. 

3.6 Steel Decks. Personnel shall take extra precautions when walking on steel decking 
or catwalks during wet weather such as estabIishing firm hand_&ld& wearing 

. 
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3.7 

3.8 

3.9 

3.10 

3.11 

3.12 

suitable footwear, and walking dowly. c 

Jumping. Personnel shall not jump from elevated pIaces or the backs of nucks or 
equipment. 

Personnel using hand and mechanical tools .shaU position themseivcs Tools. 
properly, consider leverage, and events if a tool is suddenly moved. 

Chbinz SU~~X~S. Per%m.neI shal! not walk or cIimb on piping, valves, fittings or 
any other equipment not designed as walking surfaces. 

Stairwavs. WaIko;-ers. and Ramps. Stairways, walkovers or ramps shall be 
insdied where personnel must waUc or step over equipment in the COURSE of their 
normal duties. 

Extension CmL Electrical extOz.ssion cords and electrical wiring must be kept clear 
of walking and working areas and/or covered, buried or otherwise secxxd, 

mter Condiw. Walking and working surfaces shall be properly maintained 
during inclement winter weather. 

w. Running is prohibited onjob sites U&SS under emergency co&itions, 
- . 

F-- 

I,. 
\ 

Fail hazards of 4 feet or more must be evaluated by a competent person. FaU protection is 
required at heights of 6 feet or greater. Refer to SOP 2-9, Fall Protection, for further 
information. 
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1.0 

20 

.,: i. ..,. 

3.0 

4.0 

QBJECTIVE 

OHM Remediation Services Corp. (OHM) personnel performing work on electricai systems 
and equipment will control electrical hazards by following standards set by OSHA. 

PURPOSE, 

This procedure specifies the requirementi for electrical equipment and methods and is an 
overview of the requirements of 29 CFR 19 10, Subpart S-Electrical. If work is to be 
performed on any electrica circuit, Lockoutr ‘. ;zzt.TIry may be required. Refer to the 
Lockout/Tagout.Kry procedure. 

3.1 Only approved electricians will be permitted to work on electrical equipment or 
permanect eIectrical wiring. 

3.2 Use proper clearance and grounding procedures. All eiectical circuits and 
equipment shall be de-energized and Lockout.!Tagout/Try accomplished before 
maintenance or repair work is started. 

3.3 Single-phase electric hand tools and other single-phase portable electrical 
equipment must be approved by a recognized testing agency, and all expos(=d non- 
current-carrying metal parts must be grounded, or be double insulated. 

3.4 Before each use, portable electrical appliances are to be examined for obvious 
deficiencies in the appliance, cord, and plug. If any deficiency is noted, the 
appliance is not to be used. 

PORWLEELECTRTCfiE=Q~PM . 

4.1 Double insuIated portable industrial type electric tools meeting the requirements of 
the Underwriters Laboratory are authorized for use (ground wire not required). 
Where such a system is employed, the equipment must be distinctIy marked. 

4.2 AI1 portable electrical appliances and equipment where the non-current carrying 
metal parts are exposed to contact by personnel shall be grounded bv_continuous 

. 
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conductor of adequate capacity from the device to a grounded receptacle. The site ( 
safety officer shaii resolve any question which arises as to wheyher or not a 
particular appiiance should be grounded. 

4.3 Grounding of receptacles shail be accomplished in one of two Ivays: 

. A built-in ground wire of green color may be attached to the ground pole ofthe 
receptacle. 

l The conduit system, if installed in an approved manner, may be relied u:?on for 
grounding of a receptacle serving singie phase appliances with ratings up to 
230 voits. 

4.4 AI1 single-phase 15 and 20 ampere receptacle 0utIet.s operating at 120 and 240 
volts which are not a part of the permanent wiring of thz building or structure must 
have GFCI for personnel protection. The GFCl should be located at the power 
source so that all extension cords and tools are protected by the GFCI. In situations 
where GFCI protection is not practical for 240 volt equipment, the supervisor must 
follow the procedures for assuring grounding conductors on all equipment. 

The outlet box for portable extension cord-s for outdoor use shall be of 
weatherproof type maintained in good condition. 

\ 
5.0 ~CTRICAL GUARDIN 

5.1 

5.2 

5.3 

5.4 

Suitable access and working space shall be provided and maintained about all 
electric equipment to permit ready and safe operation and maintenance of such 
equipment. 

The dimension of the working space in the direction of access to energized parts in 
switchboards, control panels, fused switches, circuit breakers, panei boards, motor 
controIIers, and similar equipmen’ which require examination, adjustment, 
servicing, or maintenance whiie energized, shall not be less that 36” in depth (30” 
for installations built prior to 1981) and the side being 30” or the width of the 
equipment, whichever is greater. 

The working space shall not be used for storage purposes. The “keep clear” area 
may be identified with suitable floor markings and/or posting of signs or decais on 
the equipment. 

Energized parts of electrical equipment operating at 50 volts or more shall be 
guarded against accidental contact by the use of approved cabinets or enclo:sures. --- - * 
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5.5 Entrance to rooms and other guarded IoLation containing exposed energized parts 
shal! be marked with a conspicuous warning sign forbidding unqualiC;.ed persons to 
enter. Doors shall be kept locked. 

5.6 Temporary covers, warning signs, and/or barricades are to be used when it :is 
necessary to remove covers of electrical panels during construction, major 
refurbishment, or for the purpose of providing temporary power to an area. 

5.7 All openings in boxes, enclosures, or fittings shall be effectively guarded or closed 
to afford protection substantially equivalent to that of the wall of the box, 
enclosure, or fitting. 

5.8 All electrical components over 230 volts shall have signs stating “High Voltage” 
240 volts (or whatever voltage is present). 

6.0 FX’lTNSION CORD REOUIRE~NTS 

6.1 Extension cords are designed for and will be used for TEMPORARY USE ONLY! 
All other electrical connections will be made permanent by proper construction 
methods. 

6.2 Extension cards are to be kept clean, dry, free of kinks, and protected from oil, hot 
or sharp surfaces, and chemicals. Extension cords used on construction and 
hazardous waste sites shall be Ground Fault Circuit Interrupter (GFCI) protected. 
All extension cords shall ‘be fi-ee from damage and are not to be placed across 
aides, through doors, through holes in a wall, or in areas where the cord may be 
damaged or become a tripping hazard. Extension cords must not be placed in 
walkways, or on stairs or steps where the cords may pose a tripping hazard. 

6.3 If a cord is damaged through use or abuse, it must be de-energized, destroyed, and 
discarded. OHM will not repair extension cords. 

6.4 Cords shall be protected against contact with oil, hot surfaces and chemicals. 

6.5 Cords must not be hung over nails or other sharp edges or placed where vehicles 
may rim over them. 

7.0 EJXC~ FUSES 

7.1 Circuits must be de-energized by CockoutRagoutRry procedures before 
attempting to replace fuses. 
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7.2 Bridging of fuses or circumventing the normal operation of circuit breakers is 
prohibited. 

7.3 Blown fuses shall not be replaced with fuses having a higher amperage or voltage 
rating. Fuses should be replaced in kind to maintain proper circuit protection. 

7.4 Use a fuse puller to remove fuses. 

8.0 ASSURED ELECTRICAL GRW-NDING STATEMENT 

In limited circumstances, and only with the approval of the Regional Health and Safety 
Director will Assured Equipment Grounding be used at OHM projects or facilities. If 
implemented, all requirements of the OSHA regulations will be required. 

9.0 $EM-PORARY LIGHTING 

Exposed bulbs on temporary lights shall be guarded to prevent accidental contact, except 
where bulbs are deeply recessed in the reflector. Temporary lights shall not be suspended 
by their electric cords unless designed for this use. Explosion-proof bulb covers shall be 
used when contact with flammable vapors or gases is possible and shall meet Class I., 
Division 1 requirements. 

-- . 
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PROCEDURE NUMBER 2-7 

LAST REVISED 6/96 

I .O OBJECTIVE 

OHM Remediation Services Corp. (OHM) will provide equipment fcr use that it is proper 
working order and free from all safety deficiencies. One romponent to accomplish this 
objective IS routine equipment inspection. 

2.0 puRPOSE 

The procedure provides for the systematic in ,~‘cuon of mechanizea equipment including 
heavy equipment and other diesel or gasJine powered equipment to ensure periodic 
maintenance is conducted, safety equipment is operable, and if neces.sary, the removal from 
service units which are found to be defective. OHM shall maintain a comprehensive 
equipment inspection plan that meets the requirements for heavy equipment as found in 
29 CFR 1926, Subpart 0. 

d”--. 
3.0 

.’ i 

3.2 

3.3 

3.4 

. . 

Before any piece of heavy equipment or other diesel or gasoline powered 
equipment is used, it must be insnected by the equipment’s operator and 
determined to be in a safe operating condition 

The equipment operator shai! use the heavy equipment inspection form similar to 
the sample which is attached in Appendix A. Records of inspection shall. be 
maintained at the project site and be available upon request of client 
representatives, regulatory agency officials, and OHM auditors. These records 
shall become part of the official project file. 

All machinery and equipment shall be inspected daily (when in use) to ensure 
proper working order. A thorough weekly inspection will be performed (and 
documented using the form in Appendix A. The equipment operator is d.esignated 
as the competent person to conduct the daily inspections. 

Any piece of equipment which have deficiencies found during the daily or weekly 
inspection which would create a hazardous condition for the operator or other 
personnel on the job must be removed from service and repaired before allowing it 
to operate. Examples of this type of deficiency would include brake problems; 
drifting hydraulics; broken, shut down, or dead man switches. 

--- . 
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4.0 J-KEAVY EQUIPMENT REQUU2EMFW~S 

The equipment operator is responsible to make daily inspections of their equipment and to 
note any deficiencies. These deficiencies, no matter how minor, should be reported 
immediately to the site supervisor. In this way, many potential breakdowns of the 
equipment or potential safety hazards can be avoidea by corrective maintenance. 

Test shall be made at the beginning of each shift during which the equipment is to’ be used 
to determine that the operating systems are in proper working condition and that all 
required safety devices are in place and functional. 

4.1 Safety Checks: 

l Check the engine oil level. If low, add enough to bring the level to the full 
mark. 

..,., - ..,, Vi --, ,: t.., . 0 ‘-Check the coolant level. Add water coolant if level is low. 
.‘:_ ., :. 

:.... *‘. Check fuel level. Refill ifnecessary. 

0 Check tires for proper inflation, worn spots, cuts or breaks and objects 
imbedded in or between the tires. Correct or report conditions when found. /- 

\ 
k. 

,-l i. ‘Check under the vehicle for s&s of oil, water, fuel, or other leaks. If leaks are 
r.> , 19 “L-’ seen, report them to your supervisor. 

.~ . 

e Check head, tail, and clearance lights. If any are burned out, damaged, or 
missing, report them at once. 

. Check batteries at ieast once a week for proper electrolyte levei, leaks, and 
loose connections. 

l Report any change in steering play or vibration in the steering mechanisms. 

* Check the horn. If inoperative, have it repaired. 

l Check the condition of the windshield, rear view mirrors and other glass. 
Report broken, cracked or missing glass. Clean all dirty or wet glass. Adjust 
rear view mirrors. 

“. : 
l -’ Check belts on air compressor, generator, water pump, and any other. If loose 

or tom, report to your supervisor. 
-- . 
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. Check special equipment such as wrenches, Jacks, fire extinguisher, etc. 
Report any that are missing or unserviceable. 

. Check the tracks for any loose bolts, nuts, proper adjustment, unusual wear 
patterns, cracks etc. 

. Check the boom and buckets for cracks, bent members, worn teeth and cutting 
edges. 

a Check fluid Ie: ei of the hydrauilc system. 

* Check for dirty or inoperative ai, cleaners and filters. 

0 Check for proper brake operation. 

* _ Check to make sure the equipment is equipped tit& 2 bazk-up alarm and the 
alarm is working properly. 

* Make a complete walk-around inspection of the unit. In this manner damage 

i; . . : 
may be detected before the machine is put into operation, 

_ : 

* When walking up to or around the unit, observe its condition and notice if 
-’ anyone or anything is on or under it. By checking now, you may prevent injury 

or damage when you start out.’ 

. If applicable, drain water off of the lubricating oil sump daily. 

0 In cold weather, bleed the air tank and, if equipment is equipped, use the 
alcohol injector pump. 

0 All guards protecting rotating shafts, pulleys, and pinch points are in place. 

4.2 fe or Deficient Equipment Whenever any machinery or equipment is found 
to be unsafe, or whenever a deficiency which affects the safe operation of 
equipment is observed, the equipment shall be immediately taken out uf service 
and its use prohibited until unsafe conditions have been corrected. 

4.2.1 A tag indicating that the equipment shall not be operated, and that the 
tag shall not be removed, must be placed in a conspicuous location on 
the equipment. Where required, lockout procedures shall be used. On 
the back of the tag, the problem with the equipment, inspector’s name, 
employee number and date should be written. 

--- . 
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4.3 Equipment Requirements 

,. ,r.: , ‘: 

_ Y . 

,. 

4.2.2 The tag must remain in its attached location until it is demonstrated that 
the equipment is safe to operate. 

( 
,’ 

4.2.3 When corrections are complete, the machinery or equipment shall be 
retested and reinspected prior to being returned to service. 

4.3.1 

4.3.2 

4.3.3 

4.3.4 

,, 

4.3.5 

4.3.6 

4.3.7 

4.3.8 

Seats or equal protection must be provided for each person required to 
ride on equipment. 

Equipment operated on the highway shall be equipped with headlights, 
taillights, brake lights, and backup lights and turn signals visible from 
the front and rear. 

All equipment with G.ndshields shall be equipped with powered wipers. 
Vehicles that operate under conditions that cause fogging or Costing of 
windshields sha!l be equipped with operable defogging or decosting 
devices. 

Mobile equipment, operating within an off-highway job site not open to 
public tra.fk, shall have a service brake system and a parking brake 
system capable of stopping and holding the equipment while fully 
loaded on the grade of operation. 

All vehicles which will be parked or moving slower than nomA traffic 
on haul roads shall have a yellow flashing light or four-way flashers 
visible from all directiorls. 

No one shall be permitted in the truck cab during loading operations 
except the driver and then only if the truck has a cab protector. 

Steering or spinner knobs shali not be attached to the steering wheel 
unless the steering mechanism prevents road reactions from c,ausing the 
steering handwheel to spin: when permitted, the steering knob shall be 
mounted within the periphery of the wheel. 

The controls of loaders, excavators, or similar equipment with folding 
booms or lift arms shall not be operated from a ground position unless 
so designed. 

-- 
d 
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4.4 Parking 

4.4.1 Whenever equipment is parked, the parking brake shall be set. 

4.4.2 Equipment parked on an incline shall have the wheels chocked or track 
mechanism blocked and the parking brake set. 

4.4.3 Nl equipment lefi unattended at night, adjacent to a highway in normal 
use or adjacent to constrxtion areas where work is in progress, shaI1 
have lights or reflectors, or barricades equipped with lights or reflectors, 
to identify the location of the equipment. 

4.5 Towing 

4.5.1 In the event that a disable zl piece of heavy equipment requires towing, 
towing devices used on any combination of equipment shall be 
structurally adequate for the weight drawn and securely mounted. 

4.5.2 

.,_-... _, ‘. 
. 

Persons shall not be permitted between a towing vehicle and the piece 
of towed equipment until both have been completely stopped with all 
brakes set and wheels chocked on both vehicle and equipment. 

5.1 

5.2 

5.3 

5.4 

- ,*. 5.5 ;L, . . 

Preventive Maintenance. Preventive maintenance procedures recommended by the 
manufacturer shall be followed. 

Eauinment RepaiR. All machinery or equipment shall be shut down and positive 
means taken to prevent its operation while repairs or manual lubrications are being 
done. Equipment designed to be serviced while running are exempt from this 
requirement. 

Repairs. All repairs on machinery or equipment shall be made at a location which 
will protect repair personnel from traffic. 

Heavy machinery, equipment, or parts thereof which are suspended or held apart by 
slings, hoist, or jacks shall be substantially blocked or cribbed before personnel are 
permitted to work underneath or between them. 

Bulldozer and scraper blades, end-loader buckets, dump bodies, and similar 
equipment shall be either fully lowered or blocked when being repaired or when 

-.- - . 
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not in use. All controls shall be in a neutral position, with the engines stopped and 
brakes set, unless work being performed on the nxchine Y;~T;~F~s otherwise. 

5.6 Mechanized Eouiomn. Mechanized equipment shah be shut down prior to 
fueling operations. 

5.7 No modlLILdtions or additions which affect the capacity or safe operation of 
machinery or equipment shall be made without the manufacturer’s kwritten 
approval. 

5.7.1 If such modificatio..- or changes are made, the capacity, operation, and 
maintenance instruction plates, tags, or decals shah be changed 
accordingly. 

5.7.2 In no case shall the original safety factor of the equipment be reduced. 

6.1 (Back-un) m . Ail self-propelled construction and industrial 

__.a .: equipment, whether moving alone or in combination, shall be equipped with a 
i:J,.Sreverse signal alarm. Note: Equipment designed and operated so that the operator 

is-alGays facing the direction of motion does not require a reverse signal alarm. ,,--- 

‘L _ 
6.1.1 Reverse signal alarms shall be audible and sufiiciently distinct to be i . 

/.. . heard under prevailing conditions. 

6.1.2 Alarms shall operate automaticaily upon commencement of backward 
motion. Alarms may be continuous or intermittent (not to exceed 3- 
second intervals) and shail operate during the entire backward 
movement. 

6.1.3 Reverse signal alarms shall be in addition to requirements for isignal 
persons. 

6.2 WarrunT Device. A warning device or signal person shall be provided where there 
is danger to persons from moving equipment, swinging loads, buckets, booms, etc. 

6.3 Machinery ReDair. No guard, safety appliance, or device shall be removed from 
machinery cr equipment, or made ineffective except for making immediate repairs, 
lubrications, or adjustments, and then only after the power has been shut off. All .I 
guards and devices shall be replaced immediately after completion of repairs and 
adjustments and before power is turned on. 

--- . 
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6.4 Seatbelts and Anchorage. Seatbelts and anchorages meeting the requirements of 49 
CFR 571 shall be installed and worn in all motor vehicles (installation and1 usage 
on buses is optional); two-piece seat belts and anchorages for construction 
equipment shall comply with applicable federal specifications or SAE J 386a. 

6.5 Protectior\. Suitable protection agtinst the elements, falling or flying objects, 
swinging loads, and similar hazards shail be provided for operators of all 
machinery or equipment; glass used in windshields or cabs shall be safety glass. 

6.6 Guarding 

6.6.1 All belts, gears, shafts, pulleys, sprockets, spindles, drums, flywheels, 
chains, or other reciprocating, rotating or moving parts of equipment 
shall be guarded when exposed to contact by persons or when they 
otherwise create a hazard. 
c I .;I . 

6.6.2 All hot surfaces of equipment, including exhaust pipes or other Iines, 
shall be guarded or insulated to prevent injury and fire. 

6.6.3 Platforms, foot walks, steps, handholds, guardrails, and toeboa& shall 
be designed, constructed, and installed on machinery and equipment to 
provide safe footing and access ways. 

6.6.4 Substantial overhead prbtection shall be provided for the operators of 
m. z fork iifls and simile- mat&al handling equipment. 

6.6.5 Fuel tanks shall be located in a manner which will not allow spills or 
overflows to run onto engine, exhaust, or electrical equipment. 

6.6.6 Exhaust or discharges from equipment shall be so directed that they do 
not endanger persons or obstruct view of operator. 

6.7 Falliflg Object Protective Structures (FOPS\. All bulldozers, tractors, or similar 
equipment used in clearing operations shall be provided with guards, canopies, or 
grills to protect the operator from falling and flying objects as appropriate to the 
nature of the clearing operations. 

6.7.1 FOPS for other construction, industrial, and grounds-keeping equipment 
will be furnished when the operator is exposed to falling object. hazarti. 

‘. . .* ‘t( . . ‘ , 

,,+-. 6.7.2 FOPS will be certified by either the manLfactu.rer or a licensed engineer. 

--- w 
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6.8 Rollover Protective Structures (ROPS). 

6.8.1 Seat belts and rollover protective structures (ROPS) shall be installed 
on: 

0 Crawler and rubber-tire tractors including dozers, push and pull 
tractors, winch tractxs, and mowers; 

. Off-the-highway self-propelled pneumatic-tire earth movers such as 
trucks, pans, scrapers. bottom dumps and end dumps; 

. Motor grades; 

. .- 
* Water tank trucks having a tank height less than the cab; and 

.’ ._. 

* Other self-propelled construction equipment such as Front-end 
loaders, backhoes, rollers, and compactors. 

6.8.2 ROPS are m required on: 

,;..;;c: . ..WU i. . . . ,_ f ,‘I.~ . ..-.- _..I , ,. ,. . Trucks designed for hauling on public highways, ,. - 

0 Crane-mounted dragline backhoes, 
‘k2 ;l,^,.,;-a<..‘ _ c ,‘. - . . . : -.. .- 7 . 

* Sections of rollers and compactors of the tandem steel-wheeled and 
self-propelled pneumatic tired type that do not have an operator’s 
station, 

y-- 
\ .- 

. Self-propelled rubber-tired lawn and garden tractors and side boom 
pipe laying tractors operated solely on flat terrain, not exposed to 
rollover hazards, and 

l Cranes, drag lines, or equipment on which the operator’s cab and 
boom rotate as a unit. 

7.0 *LEASED 

AU equipment either rented or leased for use on OHM project sites and facilities Imust 
comply with all of the requirements in this procedure. In addition, before anv piece of 

” ‘.r. ‘.. equipment is accepted for use on an OHM project site or facility, a competent person must 
perform a thorough inspection using the form in Appendix A to ensure that the equipment 

,“m-. j 
will be safe to use and operate within the requirement for that type of equipment. -- . 
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3.0 
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HCEALTH & SGETY PROCEDURES 
FALL PROTECTION 

PROCEDURE NUMBER 2-9 

LAST REVISED 61’96 APPROVED BY: G;MR/FHH )I 

OHM Remediation Services Corp. (OHM) employees, subcontractors, and visitors will be 
protected from fall hazards, such as unprotected edges 6 feet or more above the next lower 
level, by ieaming to recognize fall hazards and implement controls including the appropri- 
ate selection, use, and maintenance of fall protection equipment. Note: OSHA regulation 
requires fall protection at a height of 6 feet; however, a competent person (i.e. site 
supervisor, site safety officer) will evaluate fall hazards at OHM projects/facilities 
for work involving any potential fall of 4 feet or more, determine appropriate 
controls, document the hazard evaluation in the site safety log, and implement 
control measures. State OSHA programs may also impose more stringent fall 
protection requirements. 

PURPOSE 

The purpose of this procedure is to address the elements of the Fall Protection Program 
and to conform to the requirements found in 29 CFR 1926.500 - SO3 (Subpart h4) - Fall 
Protection. In some cases this procedure incorporates specific OHM requirements, which 
are more stringent than the OSHA regulation. 

ONS 

The following are common definitions used to describe fall protection systems. 

3.1 /Tie-Off Poti . A secure point of attachment for lifelines, lanyards, or 
deceleration devices must have 5,000 pounds tensile strength per employee. 
Common examples of adequate anchor points include eye bolts, beams, confined 
space retrieval tripods, etc. Acceptable anchorage points should be selected under 
the advice of the site competent person. The site competent person may seek the 
advice of a structural engineer in any situation where the anchor point strength is 
in question. 

3.2 J&J&&&. Astrapthatcanbebothsecutedarouudthe~agdattached’toa 
lanyard, lifeline, or deceleration device. Body b&s are intended to be used as a 

.i+d* _ i c .-*:~ rest&Gng device which in conjunctionwithaktnyardwould keep anempl.oyee i 
away fbm an unprotected edge or other fi4l hazard. Body belts must never be 
used in situations where personnel are actually exposed to a fall hazard situation. -- 

3.3 l&&L&ma Straps that can be secuxd around the employee to &tribute the 
fall arrest forces over the thighs, pelvis, w&st, chest, and shoulders with a dee- 
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3.4 

3.5 

3.6 

3.7 

_<. 

3.8 

3.9 

3.10 

3.11 

. --*‘- I 

f”““. 

3.12 

ring in the middle of the back to attach it to other components of a personal fall i 

arrest system. 

Comuetent Person. A qualified individual (such as the site supervisor or site 
safety officer) will serve as the competent person to oversee all job activity 
involving fall hazards. The competent person will identify aD_d evaluate fall 
hazards at work, and will select the appropriate fall protection system to eliminate 
or control the fall hazard. 

Deceleration Device. Mechanism such as a rope grab, a self-retracting iifeIine, or 
a shock absorbing lanyard that serves to dissipate a large amount ot energy during 
a fall anest. 

Guardrail System. A fixed barrier erected in compliance with Section 5.1 of this 
procedure as an engineering ccntrol to prevent employees from falling to a lower 
level. 

Flexible line of rope, wire rope, or synthetic web with a connector at lanyard. 
each end to connect a body belt or harness to a deceleration device, lifeline, or 
anchorage. Lanyards must have double-locking snaphooks, 5,000 pounds of 
tensile strength, ard are usually limited to 6 feet in length. 

. 
J le=hgEds Edge of a floor, q~of, or framework that changes location as 
additional material is formed/constructed. The edge is considered an unprotected 
or leading side/edge when not actively and continuously under constructiox~~. The 
wall or bank of an excavation can be considered a leading edge during periods of 
non-activity. An acceptable anchorage point (5,000 pounds of tensile strength) is 
not required if personnel are not exposed to a fall hazard. 

Low Sloped Roof. A roof having a slope less than or equal to 4: 12 (vertical to 
horizontal). 

m Fall e. A system used to arrest an employee in a fall from a 
working level. A complete system consists of an anchorage, connectors, body 
harness, and may include a lanyard, deceleration device, lifeline, or a combina- 
tion of these. OHM prohibits the use of body belts for a fall arrest system. 

. 9 . A synthetic web with metal Dee- 
rings which can be used in a choke hitch around a structural building member 
used to connect the lanyard to an anchorage member when there is no eye bolt or 
other means for dire& attachment; must have 5,000 pound te&le strength per 
employee. -- . 

. . . M Device Svsta. A body belt/positioning belt or harness used in 
combination with an anchorage and connectors to support an employee OJI an 
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3.13 

3.14 

3.15 

3.16 

3.17 

3.18 

elevated surface with both hands free and/or prevent an employee from approach- 
ing a leading edge. A positioning device system must limit employee free fail to 2 
feet or less. A positioning device must not be used in a fall arrest system. 

Roll Out. The accidental disengagement or opening of a snaphook, which occurs 
when there is an improper use of a snaphook with an attachment point. The :force 
ofthe fall arrest rebounds through the lanyard, the hook is driven up and around 
the attachment, the gate is depressed, and the snaphook opens or rolls out. This 
disengagement can be prevented b>. using locking snaphooks. 

&f. The exterior surface on the top of a building; not including floors or frame- 
work serving as the temporary top surface while building construction is being 
completed. 

Rooe Grab. A deceleration device tbzt traveis on a lifeline and automaticaNy 
engages the lifeline and locks to arrest the employee’s fail. Operates by friction 
and employs the principle of inertial locking and/or cam/lever locking. 

Safetv Monitoring System. A fall protection system that employs a competent 
person, the “safety monitor”, to monitor the safety of employees during leading 
edge work at elevated heights. This system is administered as part of a fall 
protection plan, to be implemented only when the use of conventional fall 
protection equipment would create a greater hazard for the existing situation. 
Only personnel covered under the fa’l protection plan are allowed in an area 
where a safety monitoring system is being used. 

Swing Fau. A pendulum-type swing resulting from a fall. A large swing arc is 
produced from lateral movement awcy from the anchorage point, momentum 
builds and the victim usually strikes an obstruction or sharp object, which stops 
the swing fall. Swing fall hazards can be controlled by maintaining an anchorage 
point, which at a minimum is at or above the employee’s shoulders. 

Warning Line System. A barrier erected on a roof to warn employees that they 
are approaching an unprotected roof side or edge, and which designates an iarea 
where roofing work may take place without the use of a guardrail, safety net, or 
fall arrest system to protect employees in the area. 

4.0 

Fall hazards and falling object hazards may be encountered by OHM personnel in the 
following situations: 

-VW- 
4.1 Working on levels 6 feet or more above the next lower 1eveVground with an open 

side. Common situations might include work on top of fiat tanks, carbon cells, 
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pipe racks, open floors, excavations, wells, shafts, pits, tan!_ trucks, rail cars,, 
manlifts or other elevated platforms. 

( 

4.2 Falling object/overhead hazards such as those encountered during work in an 
excavation, during tank cleaning operations, working below scaffolds, or during 

’ demolition activities. 

4.3 Trips, falls, or tangles in fall protection equipment. 

5.0 GUARDRAIL SYSTEMS 

Guardrail systems shall be used as an engineering control to eliminate hazuds of unpro- 
tected edges or open holes, such as work near the edge of an excavation, well, shaft or pit. 
Note: OSHA prefers the use of engineering controls over personal protective equipment 
for controlling hazards at work. 

5.1 System Specifications 

* Height of the top rail edge must be 42 inches 2 3 inches above the working 
level. 

,’ 
I 

* Midrails shall be installed midway between the top rail and working level. 

3 . . * _. Guardrail system must be &able of withstanding 200 pounds of force ,.l,. 
applied outward or downward within 2 inches of the top edge of the guardrail 
at any point. (Midrails must have 150 pound capacity.) 

l Guardrail system shall be constructed to prevent puncture or laceration to 
personnel or equipment, or snagging of clothing. 

l Top rails and midrails shall be at least one-quarter of an inch-thick to prevent 
cuts/lacerations. If wire rope is used, it must be flagged every 6 inches. Metal 
strapping and rope are not acceptable for use. 

* Toeboards shall be installed whenever personnel are working above other 
persormeI to prevent tools or debris Corn being kicked out, falling, and 
striking the people below. 

. Inspect guardrails regularly for defects, and replace/re%ii’ii’&&tive compo- 
nents immediately. c 
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6.0 COVERS 

Holes (including skylights) in walking/working surfaces that present a potential for 
employees to fall 6 feet or more must be protected using guardrails, personal fall arrest 
systems, or covers. Holes that could permit objects to fall and strike personnel below must 
also be protected with covers. 

6.1 Covers shall be capable of supporting at least twice the maximum axle load of the 
largest vehicte expected to drive OK- the cover. 

6.2 Covers shall be capable of supporting at Ieast twice the weight of employees 
expected to walk over the cover. 

6.3 Covers shall be secured to prevent displacement by wind, equipment, or ernploy- 
ees. 

6.4 Covers shall be marked with signs or other hazard warnings such as “DO not 
remove - open hole.” 

*.7.0 SONAL&&L#LA&EST SYS-IBQ 

. 
These systems shall be used when engineering controls are not feasible to control a fall 
hazard of 6 feet. Improper selection and tise of fall protection equipment, or failure ‘to use 
fall protection equipment can lead to serious accidents or fatalities resulting from unpro- 
tected falls, swing falls, rollout, or failure of fall arrest system components. 

7.1 
. . 

System R2safi~tlorrs 

l Components of a personal fall arrest system include a body system (harness), 
connecting device (rope or web lanyard, shock absorbing lanyard, self- 
retracting lifeline), and a tie-off or anchorage point (5,000 pounds per <worker; 
eye bolt or beam). 

0 Only ANSI approved fall protection equipment shall be used. 

l Use lanyards with locking snaphooks only. Non-locking snaphooks are not 
acceptable, since they may contribute to roll out. 

1 *.; . . ., > l ,. . Dee-rings, snap hooks, and attachment straps must have 5,000 pound tensile 
strength- 

-- . 
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7.2 Svstem Use 

a TJse a portable anchorage point (cross arm strap) to connect the lanyard to the 
anchorage point when there is no eye bolt for direct attachment. Hitching the 
lanyard onto itself as a choker is never allowed. 

. Attach connecting devices to the dee-ring in the middle of the back. 

. Locate anchorage points at or above the dee-ring attachment point in the 
middle of the back. 

. Do not work above the tie-off anchor point. If it is necessary to work above 
the tie-off point, reposition the tie-off anchor point to a point above the 
middle of the back. 

0 Choose an anchor point that is located well above the lower level. A 6 foot 
maa, with a 6 foot Ianyard, plus 3.5 foot maximum shock absorbing exten- 
sion requires a minimum clearance of 15.5 feet from anchor point to ground 
to avoid striking the ground during a fall. 

l When no overhead structures exist or qualify as acceptable anchorage, a crane 
or forklift may be used if it has sufficient capacity. \.- 

0 Do not tie off around sharp edges, which may cut anchorage straps and 
lanyards. 

l Destroy and discard all components of a fall arrest system (e.g. harness, 
lanyard) after a fall, and replace them with new fall arrest equipment. NOTE: 
Specific fall arrest components like retractable lifelines may be sent to the 
manufacturer for testing and returned to service with approval of the regional 
health and safety director. 

* Maintain fall arrest systems that are free of debris, rust, and corrosion; protect 
them from crushing and sharp surfaces. Appropriately clean and dry compo- 
nents before storing them in a safe place. 

. Dispose of chemically contaminated components properly at the conchrsion 
of a project or when the chemical contamination could have an adverse effect 
on the device. 

,i s .,dI .( .1 I .‘ ._ . * .L -*t -. *. s II :, ( i . . I; .I 
l System co’mbnents shall be used only for employee fall protection and not to 

hoist equipment or materials. --- . cc/c 
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7.3 Insnecting Components 

Inspect systems using the following guidelines: 

Harnesses and Dee-Rings 

. Hold with two hands, bend, and look for broken fibers, cuts, and pulled 
stitches. 

. Dee-rings shall pivot freely. Inspect for distortion, cracks, and breaks. 

. Inspect for wear, frayed or cut fibers, or distortion of buckles. Rivets must be 
tight and immovable with the fmgers. Bent rivets may fail under stress. 

* Inspect for frayed or broken strands. Look for tufts on webbing surface. 

* Inspect for wear of repeated buckling and unbuckling on the tongue or bihet. 

0 Look for loose, distorted grommets. There shall be no additional punched 
holes. 

. Inspect for frays by twisting the Lope. 

l Inspect for failing hook latches, absence of locking latches, or a change in 
shape of the metal eye on lanyards or hooks. 

l Examine for rips or tears in shock absorbing lanyard sections. 

* Self-retracting lifelines must be inspected annually by the manufacturer. 

8.0 WARMNG LINE SYS’TEhas 

Warning line systems are often combined with other fall protection systems to provide fall 
protection for work on low-sloped roofs. Personnel working on low-sloped roofs with 
unprotected sides 6 feet or more above the next lower level must implement fall protec- 
tion to include one of the following: 

. 
. War&g line and guardrail syst&‘ 
l Warning line and safety net system 
l Warning line and personal fall arrest system --- . 
. Warning line and safety monitoring system, or 
l Guardrail, safety net, or personal fall arrest system 

Effective Dare: 1,4ugust 1996 
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8.1 Svstem SDecifications i 

“--.. 

. .,Jarning lines consist of ropes, wires or chains, and supporting stanchions. 

0 Flag warning lines every 6 feet with high visibility material. 

. With the warning line erected, stanchions shall be capable of resisting at least 
16 pounds applied horizontally, perpendicular to the warning line, without 
tipping over. 

. The lowest point (sag) of the lines must be at least 34 inches from the work 
surface and no more than 39 inches from the work surface. 

* The warning iine shall have a minimum tensile strength of 500 pounds. 

8.2 &stem Use 

* Erect warning lines around ail sides of the roof work area. 

* Erect warning lines at least 6 feet from the roof edge when mechanical 
equipment is not being used. 

l When mechanical equipment,is in use, erect warning lines at least 6 feet from 
the edge parallel to equipment operation, and at least 10 feet from the edge 
that is perpendicular to equipment operations. 

l No employee is allowed in an area between a roof edge and a warning line 
unless performing designated work tasks in that area. 

l Mechanical equipment can be used and stored only in areas where employees 
are protected by warning lines, ,+ardrails, or a personal fall arrest syste:m. 

l Access points, storage and hoist areas shall be connected to the work area by 
a path formed with two warning lines. When this path is not in use, it shall be 
barricaded with rope, wire, or chain, equivalent in strength and height to the 
warning line, to prevent employees from walking directly into the work area 

9.0 ETY MONITORING SYSTEM 

This system may be used in combination with a warning line system to provide fall 
protection during work on low-slope roofs. It may be used alone as a fall protection 
system during work on low-sloped roofs 50 feet or less in width, or as otherwise specified 
in a f&l1 protection plan. Use of tis system requires approval of the-i= Health and 
Safety Director. c 
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9.1 

9.2 

9.3 

9.4 

9.5 

9.6 

A competent person such as the site safety offrcer or the site supervisor shall be 
designate? as the “safety monitor” to recognize fail hazards and warn employees 
of these hazards or unsafe acts. 

The safety monitor shall be on the same walking/working surface and within 
visuai distance of the employees bemg monitored. 

The safety monitor shall be close enough to communicate orally with employees. 

‘ihe safety monitor shall not have ot,‘ler job responsibilities that would distract the 
safety monitor’s attention. 

Mechanical equipment shall not be used or stored in areas where safety monitor- 
ing systems are used for roofing operations on low-sloped roofs. 

No employees other than “hose performing roofmg work covered under the fall 
protection plan shall be allowed in an area covered by the safety monitoring 
system. 

10.0 OVEXHEAD PROTECTION 

Employees are required to wear hardhats in areas where falling object hazards exist, and 
to implement one of the foHowing: 

10.1 Erect toeboards, screens or a guardrail system to prevent objects from falling 
from the work surface. 

10.2 Erect a canopy structure or a debris net, to catch objects if they do fall, and k:eep 
objects away from the edge of the work surface. 

10.3 Barricade areas where objects could fall, keep employees out of barricaded areas 
and keep objects away from the edge of the work surface. 

11 .O QIJJER FALL PROTFCTION SYSTEMS 

11.1 Work on manlifts or other elevated platforms can expose personnel to fall 
hazards. Guardrails, midrails and possibly toeboards &all be installed on manlifts 
or other elevated platforms, and personnel shall tie off to the boom or basket 
during work activities. A personal fall arrest system &all be used when the above 
engineering controls cannot be implemented due to clearance restrictions. 

11.2 A number of other fall protection systems can be used wiw of the 
Regional Health and Safety Director. These systems include safety nets, con- 
trolled access zones, a fall protection pian, or a combination of these. These 
systems are less likely to be used on OHM projects due to the nature of the work 
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11.3 

11.4 

and the selection of guardrails. covers, and personal fall arrest systems to better 
provide fall protection. 

Ziher industry standards that involve fall hazards are 29 CFR 1926 
Subpart L, the Scaffolding standard, Subpart X, Floor and Wall Openings and 
Stairways and Ladders. 

If a fall hazard situation arises at an OHM project site or facility, and is not 
addressed by this procedure, then it will be the responsibility of the site supervi- 
sor to contact the regional health and safety director to determine what method 
will be used to control the fall hazard. 

12.0 TRAINING 

The following statements describe the requirements of the OHM fall protection training 
program. 

i 

12.1 

12.2 

12.4 

Training must be provided to all employees who may be exposed to fall hazards 
during the course of their work. Training will teach employees to recognize fail 
hazards and falling object hazards at work and to implement procedures to control 
these hazards. - _’ 

The program shall address procedures for erecting, maintaining, disassembling, 
inspecting and storing fall protection equipment, as outlined.in sections 5 through 
11 of this procedure. 

Retraining shall be conducted for situations where an employee is believed to 
lack the skill and understanding to recognize and control fall hazards at work, 
which may include changes in *the -sTorkplace or changes in the types of fall 
protection systems or equipment to be used. 

, s.1. .c ! . ‘: _I t . * -. .,.a 

--- . ,,,- I” %. c- 
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Semces Corp. HEAT STRESS PRXVENTION 

PROCEDURE NUMBER 3-4 

, LAST REVISED 10195 APPRGVED BY: JFK/FHH 

1.0 OBJECTWE 

2.0 

In work situations where heat stress may be d factor, OHM Remediation: Services 
(OHM) will attempt to prevent heat related illness by use of work-rest schedules, 
physiological monitoring and/or personal cooling devices. 

Pm.mSE 

This procedure describes the causes, symptoms, treatment, and prevention crf heat-related 
illness. 

ORMATION 

Heat-related illnesses are caused by the body’s inability to dissipate metabolic heat 
in conjunction with excessive environmental heat and wearing PPE. 

,.1 1.. 3.2 A period of adjustment or acciima&Gion is necessary before maximum tolerance 
to heat is acquired. Most workers require 7 to 10 working days of gradua.lIy 
increasing workload to become fully acclimatized. 

4.0 HEAT-RELATED 

Heat rash can be caused by continuous exposure to hot and humid air and skin 
abrasion from sweat soaked clothing. 

and SW: The condition is characterized by a locaked red skin rash 
and reduced sweating. Aside from being a nuisance, the ability to tolerate heat is 
reduced. 

m: Keep skin hygienically clean and allow it to dry thoroughly after using 
chemical protective clothing. 

4.2 Heat cramps are caused by profuse perspiration with inadequate fluid intake and 
salt replacement. This often robs the larger muscle gr&ps (stomach and 
quadriceps) of blood which can make them cramp. 

s and Syw: Muscle spasm and pain in the extremities and zbdomen. 
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Treatment: Remove affected person to a cool place and give sips of cIear vvater or ( 
an electrolytic drink (for example, Gatorade). Manual pressure may also be applied 
to the cramped muscles. 

4.3 Heat exhaustion is a mild form of shock caused by sustained physical activity in 
heat and profuse perspiration without adequate r’luid and salt replacement. 

Signs and SvmDtoms: Weak pulse; shallow breathing; pale, cool, moist (~Iammy) 
skin; profuse sweating; dizziness; fatigue 

Treatment: Remove affected person to a cool place and remove as much clothing 
as possible. Give sips of water or electrolytic solution and fan the person 
continually to remove heat by convection. CAUTION: Do not allow the affected 
person to become chilled - treat for shock if necpssary. 

.. ‘. 4.4 Heat stroke is the most severe form of heat stress; the body must be cooled 
immediately to prevent severe injury and/or death. THIS IS A MEDICAL 
EMERGENCY!! 

. 

Slpns: Red, hot, dry skin; body tempera&e of 105 degree-s 
,-ri :::.- .-r .j 2~~ Fahrenheit or higher, no perspiration; nausea; dizziness and confusion; strcing, rapid 

pulse; coma c- 
i: 

‘/. ‘- .‘, . Treatment: Heat stroke iq a true medical emergency. Transportation of the victim 
,,I ;*‘x <-to a medical facility must not be delayed. Prior to transport, remove as much 

clothing as possible and wrap the victim in a sheet soaked with water. Fan 
vigorously while transnorting to help reduce body tempeldture. Apply cold packs, 
if available; place under the c ns, awnd the n-k, or any other place where they 
can cool large surface blood vessels. If transportation to a medical facility is 
delayed, reduce body temperature by immersing victim in an ice/water bath 
(however, be careful not to over chill the victim once body temperature is reduced 
below 102 degrees Fahrenheit). If this is not possible, keep victim wrapped in a 
sheet and continuously douse with water and fan. 

5.1 The environmental hazards section of site health and safety plans will address heat 
stress if the ambient temperature is expected to exceed 65 degrees Fahrenheit. 
Guidance for heat stress prevention can be found in the American Council of 
Govemnx.ntal Industrial Hygienists’ (ACGIH) current year edition of the TLV 

- artmd!uLimitValues). 

5.2 The site health and safety plan will discuss work-rest cycles%%$%ions for 
monitoring the level of heat stress (i.e., pulse rate). 

,l,. 

c 
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i 
5.3 Workers are to be advised not to drink caffeinated or alcoholic beverages because 

they increase the rate of body water 10s~. 

5.4 Incrxsed dietary salt or lightly salted (0.2 percent) water is adequate to replace lost 
salt. Salt tablets are not to be used. 

5.5 

5.6 

If juice or eIectrolyte drinks are used, they should be diluted prior to drinking. 

‘Thirst is not an adec;zate indicator of body water loss. Workers are to drink at 
small amounts of water on each break. 

Ieast 

5.7 Workers are to rest when any of the symptoms described above are present. The 
buddy system is mandatory, as most often the potential victim will not be a,ware of 
any symptoms. Watch out for each other. 

1. 

-;i 
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+’ OHM Remediation w 

\ # Services Corp. RESPIRATORY PROTECTION 

PROCEDURE NUMBER 4-2 

LAST REVISED 8/96 APPROVED;a 1 

1 .O QBJJSTiVF, 

No individual will enter an area where the use of respiratory protective equipment is 
required unless the person has been trained in the selection, use, care and limitations of 
the respirators, and the proper : +:spimtor has been selected for the task, and the individual 
is fit tested for that respirator. 

2.0 ETJRPOSE 

The purpose of this procedure is to provide information and guidelines for the selection, 
use, and care of respiratory protective equipment for all OHM Remediation Services 
Corp. (OHM) and contractor personnel. This procedure complies with the requirements 
of 29 CFR 19 10.134 Respiratory Protection. 

3.1 The use of engineering controls should be the primary method to limit employee 
exposure to respiratory hazards. I 

3.2 Respirators shall be worn when engineering controls are unsuccessful and: 

. The established PEL (Permissible Exposure Limit) or TLV (Threshold 
Limit Value) for the particular material is approached or exceelded, as 
measured by direct reading and/or integrated air sampling applicable for 
the suspected contaminant. 

. As deemed appropriate by the regional health and safety 
director or designee. 

3.3 Respirators can only be issued and worn by individuals who have been properly 
trained and fit tested. 

3.4 The respirator program coordinator for each region will be the regional health and 
safe@ director. 

3.5 The regional health and safety director will evaluate annually the effectiveness of 
the respirator program and denote deficiencies to the vice presidentgf he&h and 4 
safety. 
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3.6 Only respirators approved by the National Institute for Occupational Safety and c 

Health (NOSH) and the Mine Safety and Health Administration (MSHA:) which 
are appropriate for the potential hazard shall be worn when potential expo,sure 
involves a toxic material. 

4.0 SELECTION OF RESPIRATORS 

4.1 Engineering controls should alway-; be the primary control method of employee 
exposure to airborne contaminants (i.e. elimination of contamination source, 
ventilation of area, barriers, remote handling methods, etc). 

4.2 Once the need for respiratory protecticn has been established, the respirators shall 
be selected on the basis of the hazards to which the worker is exposed. 

4.2.1 Selection criteria should include: 

* Identity of airborne hazard 

e PhysicaI form of contaminant 

* The current concentration of the contaminant 

. . I. 

* Potential maximum concentration of the contaminant 

0 Whether the contamknt may be present in concentrations lo be 
immediately dangerous to life or health (IDLH) 

l The possibility of oxygen deficiency 

. A suitable approved cartridge is available 

0 The useful life of the respirator cartridge 

l The escape routes available 

l Whether the respiratory devices are intended for emergency use, for 
periodic use, or for stand-by purposes 

4.3 Other relevant information based on site conditions may be considered to 
determine type ofrespiratorto be used. 

c 

-.. 

-.- 

4.4 OHM does not routinely permit the use of one half face piece air purifying 
respirators and disposable dust masks. The regional health-i dkector or 
designee must approve the use of either of these devices. t 

Eflectiw Dare: I August I996 



RESPIRATORY PROTECTION Procedure Number 4-2 / 

( 5.0 &fEDICAL SCREENING 

5.1 Prior to assigning personnel to perform tasks requiring the use of respirators, the 
employee shall be medically qualified in compliance with requirements of 29 
CFR 19 lO.l34(a)( 10) and 29 CFR 1910.120(f). 

5.2 Employees not physically and psychologically capable of wearing respirators 
shall not be assigned to work requiring the use of respirators. 

5.3 The medical status of each employee is to be periodically evaluated as outlined in 
SOP 3-l) Occupational Health Examination Program. Additional evaluations 
may be deemed necessary if the physical/medical status of the employee changes. 

6.0 FIT TESTING 

6.1 

,_ 

II 
, . 

Fit testing will be performed in accordance with accepted fit test procedures by 
the regional health and safety director or their designated employee who h,as been 
trained and qualified to do so. Fit testing will take place at least annually or as 
required by other specific OSHA standards (i.e. 29 CFR 1926.62). Additionally, 
fit testing will be performed whenever a new respirator has been issued; there is a 
change in facial features, for exainple, weight loss/gain, accident or dental 
changes; or difficultly in achieving a satisfactory positive/negative fit test, Site 
specific fit tests will take place when requested by the client. A copy of the 
Respirator Fit Test Record follows this procedure. 

6.2 Records of fit testing shall be maintanled by the employee’s division offic(e and/or 
the corporate health and safety department. These records will include the 
manufacturer, model, and size of respirator the employee used in the fit test and 
the procedures used to perform the tit test. 

7.0 SPIRATOR USE INSTRUCTIONS 

7.1 Respirators must be used only by those employees who have been properly 
trained and qualified on the specific type of respirator to be worn. 

7.2 All employees whose job assignment requires the use of respirators shall. be given 
respirator training and be fit tested prior to being initially assigned to a field 
project or job requiring respirator usage. A review of operation and maintenance 
will be performed annually, typically during the HAZWOPER refresher, on each 
type of respirator worn by the individual. Documentation of this training will be 
maintained in the Corporate Health and Safety Office. 

7.3 Only respirators and/or cartridges approved by NlOSH/MSHA and appropriate 
for the hazardous atmosphere to be encountered will be used. 
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7.4 

7.5 

7.6 

7.7 

I  

7.8 

CAUTION: Air-purifying respirators are not to be used where an oxygen 
deficiency (less than 19.5 percent) exists. Only air-supplied full face respirators 
with an emergency escape cylinder or self-contained breathing apparatus will be 
worn when an oxygen deficiency exists. The regional health and safety director 
must approve any entry into an oxygen deficient atmosphere. 

OHM personnel will not enter atmospheres recognized exceeding the IDLH 
concentration for a particular material without approval of the regional health and 
safety director. Only air-supplied full face respirators with an emergency elscape 
cylinder or self-contained breathing apparatus will be worn in IDLH atmospheres. 
CAUTION: A respirator does not protect against excessive heat or against 
hazardous substance that can attack the body through the skin. 

Contact lenses shall not be worn in contaminat4 atmospheres requiring the use 
of respiratory protection. 

A person wearing a respirator must be clean-shaven in the area of the face Ipiece 
seal. Long hair, sideburns, and skull caps that extend under the seal are not 
allowed. Glasses with temple pieces extending under the seal are not allowed. 
Persons with facial conditions that prevent a proper seal are not allowed to wear 
respiratory protection until the condition is corrected. Facial conditions which 
may cause a seal problem include missing dentures, scars, severe acne, etc. 

A minimum of three (3) people must be assigned to each operation involving use 
of airline egress systems. That two (2) people operating in a buddy system and 
one (1) person as a cylinder watch. This person may have collateral duties as 
long as they are in the same general vicinity and the duties would not interfere 
with monitoring the egress system. 

8.0 SPIRATOR TNSPECTIO;“; 

8.1 Respirators shall be inspected by the user before and after each day’s use. 
Respirators not used routinely (e.g. emergency use respirators) shall be inspected 
once a month. 

8.2 Inspection procedure for air purifying respirators (full-face piece and one half- 
face piece cartridge/canister respirators) 

8.2.1 Examine the face piece for: 

0 Excessive dirt. 
. ^?I_, 

* Cracks, tears, holes, or distortion from improper storage. 

l Inflexibility. 



RESPIRATORY PROTECTION Procedure Number 4-2 I 

,i. “ .  

8.2.2 Examine the head straps or head harness for: 

8.2.3 

* Breaks or cracks. 

D Broken or malfunctioning buckles. Excessively worn sex-rations on 
the head harness which may permit slippage. 

Examine exhalation val “e for the following after removing cover: 

Foreign material. 

Cracks, tears, or distortion in the valve material. 

Improper insertion of the valve body into the face piece. 

Cracks, breaks, or chips in the valve body, particularly in the 
sealing surface. 

8.2.4 

8.2.5 

l Cracked or badly scratched lenses. 

. Incorrectly mounted lens or broken or missing mounting clips. 

0 Cracked or broken air purifying element holder, badly worn threads, 
or missing gaskets. 

Missing or defective valve cover. 

Improper instailation of the valve into the valve body. 

Examine the air purifj4ng elements (cartridge or canister) for: 

0 Missing cartridge adapter gasket 

l Incorrect cartridge/canister, or filter for the hazard. 

l Incorrect installation, loose connections, missing or worn gaskets, 
or cross &reading in the cartridge adapter. 

l Cracks or dents in outside case or threads of filter or cartridge 
/canister. 

If the device has a corrugated breathing tube, examine it for: 
-----z 

l Broken or missing end co~ections. 
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8.3 

8.4 

8.5 

. Missing or loose hose clamps. 

* Deterioration, determined by stretching the tube and looking for 
cracks. 

Inspection procedure for air-suppiied respirators (full face piece air line 
respirators and self contained breathing apparatus (SCBA)) should be as follows: 

8.3.1 If the device has a tight-fitting face piece, follow the procedures 
outlined for air purifying respirators, except those pertaining to :-he air 
purifying elements. 

8.3.2 The inspection of air-supplied respirators should include checks on the 
following items: 

Tightness of connections 

Condition of all rubber parts 

Air cylinder (SCBA & egress) must be fully charged and the 
hydrostatic test certification must be current(Fiberglass/ composite 
cylinders-3 yea&steel cylinders-5 years). 

Regulators and warning devices function properly. 

Each unit (SCF 4 & egress units) must have a distinct identification 
number permanently afIixed or engraved on the regulator. The 
manufacturers serial number may be used. 

A record of respirator inspections including date and inspectors initials and 
employee number will be maintained for all respiratory protective equipment 
designated for emergency response. Ergress units and SCBAs shall be inspected 
on a monthly basis. The SCBA inspection form follows this procedure. 

Inspection of hoop-wrapped air cylinders will follow the recommendations set 
forth in the Compressed Gas Association, Inc. publication CGA C-6.2-11988 
“Guidelines for Visual Injection & Requalification of Fiber Reinforced. High 
Pressure Cylinders” and will be examined for the following five types of damage. 

8.5.1 Abrasion is damage caused by wearing, grinding, or rubbing a,way by 
f?iction. Abrasions less than 0.005 inch (0.127 mm) deep are 
acceptable and should have no adverse effects on the safety of the 
cylinder. Abrasions with isolated groups of fibers expo!%?i or flat spots 
with a depth greater than 0.005 inch (0.127 mm) but less than 0.0075 
inch (0.191 mm) are acceptable if the damaged is repaired. Cylinders 
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abraded in excess of 0.0075 inch (0.19 1 mm) should be taken out of 
service until professionally inspected. 

8.5.2 Cuts are damage inflicted by a sharp objects. Cuts or scratches less than 
0.005 inch (0.127 mm) deep are acceptable regardless of length, 
number, or direction. For cuts greater than 0.005 inch (0.127 mm) deep 
and up to a depth of 0.Ol.j inch (0.038 mm) with a maximum 1 or 2 
inch (25.4 or 50.8 mm) length transverse to the fiber direction, the 
cylinder should be removed from service until repaired. Cylinders with 
cuts greater than 0.015 inch (0.038 mm) with a maximum greater than 2 
inches (50.8 mm) length transverse to the fiber direction or with bare 
metal showing through must be condemned. 

8.5.3 Impact damage is caused by a cylinder striking or being struck by 
another object. Impact damage is considered slight if a frosted area is 
noted in the impact area. These cylinders may be returned to service. 
Impact damage is severe if evidence of fiber cutting, delamination, and 
possible structural damage is apparent. Cylinders sustaining severe 
impact damage should be evaluated using the guidelines for cuts and 
structural damage. 

8.5.4 Structural damage is damage which causes a visual change in o~riginal 
cylinder configuration.. This change can include any evidence of bulges, 
a cocked end fitting, concave areas on the domes or on the cylinder 
section, or, if by visual inspection of the cylinder interior, there: is 
evidence of damage involving deformation of the liner. Structurally 
damaged cylinders must be immediately removed form service and con- 
demned. 

8.5.5 Heat or fire damage to a cylinder is evident by discoloration, dharring, 
or burning of the composite, labels, paint, or plastic components of the 
valve. Such damage would cause a cylinder to be removed fiolm service 
and condemned. Note: If the cylinder is only soiled from smo:ke or 
other debris and is found to be intact underneath, it may he returned to 
service. 

9.0 t 

9.1 Respirators assigned and worn by one individual must be cleaned after each day’s 
use. Visitors’ or multi-assigned respirators must be cleaned and disinfected after 
each use. 

9.2 
--- 

Extreme caution must be exercised to prevent damage from rough Pmndling 
during the cleaning procedure. 
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9.3 

9.4 

9.5 

After cleaning, respirators must be reassembled. f 

A respirator spray disinfectant is approved as disinfectant between continuous use 
but not for cleaning and sanitizing after each day’s use. 

Cleaning procedure for individually assigned respirators. 

9.5.1 Washing: The respirator must be disassembled and washed with a mild 
liquid detergent in warm water. A brush should be used. To avoid 
damaging the rubber and plastic in respirator face pieces, use a soft 
bristle brush ‘and a cleaner/water solution preferably between 90 and 
100°F. 

9.5.2 

9.5.3 

9.5.4 i 
. 

9.5.5 

Rinsing: The respirator should be rirsed thoroughly in clean water 
(140°F maximum) to remove all traces of detergent. This is veg 
important to prevent skin irritation from +he detergent. 

Disinfection: The respirator should be immersed in a solution of water 
and chlorine in a hypochlorite solution made from household ble:ach 
(5Rl ratio or approximately 2 cap fulls per gallon) to disinfect the 
respirator. The immersion should last for at least two minutes. 

. . . ,-> _/._ _ 2 
. ,I. -a. . ‘4’ .- 

,_. .L ,.- .-._ 2. 

Rinsing: The respirator should be rinsed thoroughly in clean water 
(140” F maximum) to remove disinfectant solution. This step is 
important to prevent dermatitis. 

Drying: The following drying methods may be used: draining and 
drying on a clean surface; draining and drying when hung from racks 
(take care to prevent damage); or towel drying with a soft cloth or paper 
towels. 

9.6 Cleaning procedure for visitor or multi-assigned respirators 

9.6.1 Washing: The respirator must be disassembled and washed with a 
brush in a cleaning solution in warm water. To avoid damaging the 
rubber and plastic in respirator face pieces, use a soft bristle brush and a 
cleaner/water solution prezerably between 90 and 100°F. 

9.6.2 FCinsing: The respirator should be rinsed thoroughly in clean water 
(MOT maximum) to remove all traces of detergent This step ,is 
important to remove all traces of detergent. 
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9.6.3 Disinfection: The respirator should be immersed in a solution of water 
and chlorine in a hypochlorite solution made from household bleach 
(50: 1 ratio) to disinfect the respirator. The immersion should last for a 
least two minutes. 

9.6.4 Rinsing: The respirator should be rinsed thoroughly in clean water 
(140°F maximum) to remove disinfectant solution. This step is 
important to prevent dermatitis. 

9.6.5 Drying: The following dIying methods may be used: draining and 
drying on a c,x.n surface; draining and drying when hung from racks 
(take care to prevect damage); and drying in steel storage cabinets with 
built-in circulation fans. (Solid shelves should be replaced with steel 
mesh). 

10.0 ~INTENANCE OF RESPIRATORS 

10.1 Respirator maintenance shall only be performed by trained personnel. 

10.2 

i. , c. .,‘,’ 

10.3 

Manufzztureis approved replacement parts must be used. Substitution of parts 
from a different brand or type of respirator invalidates the technical approval of 
the respirator. 

Maintenance performed on a self-contained breathing apparatus shall be d.one 
only by an individual who has been certified by the manufacturer. 

10.4 Survivair air supplied respirators (SCBA and egress units) shall be flow tested on 
an annual basis and overhauled every three years by an authorized factory repair 
facility. It is OHM’s policy to test all air supplied respirators, without reg;ard to 
manufacture’s requirement, on this basis unless the manufacturer’s requirement is 
more strict. 

11.0 STORAGEOF 

11.1 When not in use, respirators must be stored to protect them from dust, sunlight, 
heat, extreme cold, excessive moisture, damaging chemicals, and physical 
damage. 

11.2 Respirators must be stored in reusable plastic bags between shifts. 

/* n-., 11.3 The respirator storage environment must be clean, dry and away from direct sun- 
light. Upright cabinets and wall-mounted cases are suggested. P-.4 4 
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12.0 BREATKING 

12.1 Breathing air shall meet at least the requirements of the specification for Grade D 
breathing air or better (D, E, or G not A, K, or L) as described in the American 
National Standard Commodity Specification for Air ANSI/CGA G-7.1-1’389. 

12.1.1 

12.1.2 

12.1.3 

. . , 

Grade D breathing air, as per ANSI/CGA G-7.1 - 1989, shall contain 
between 19.5 and 23.5 percent oxygen with the balance predominantly 
nitrogen, a maximum of 5 mg/m’ oil (condensed), a maximum of 10 
ppm carbon monoxide, no pronounced odor, and a maximum of 1000 
ppm carbon dioxide. 

Grade E breathing air, as per ANSIICGA G-7.1 - 1989, shall contain 
between 20 and 22 percent o,-.ygen witln the balance predominantly 
nitrogen, a maximum of i mg/m3 oil (condensed), a maximum of 10 
ppm carbon monoxide, co pronounced odor, a maximum of 500 ppm 
carbon dioxide, and 25 ppm total hydrocarbon content (as methane). 

Note: The quality verification for oil is not required for synthesized air 
whose oxygen and nitrogen components are produced by air 
liquefaction. Carbon monoxide quality verification is not required for 
Grade D breathing air if synthesized air when nitrogen component was 
previously analyzed and meets National Foundry (NF) specification and 
when the oxygen component was produced by air liquefaction and 
meets United States Pharmacopeia (USP) specification. 

12.2 witv Verification. Breathing air suppliers must provide certification of 
analysis stating conformance, as a minimum, to Grade D breathing air standards 
as referenced in 12.1.1 for each cylinder and/or air lot. 

13.0 RECHARGING BREATHING AIR W-LNIXX3 

13.1 An egress cylinder is fully charged at a pressure of 2550 pounds per square inch 
(psi). A 45 cubic foot 30 minute low pressure SCBA unit is fully chargerd at a 
pressure of 2216 psi. 

13.2 Recharge the cylinders with pure, respirable compressed air which as a minimum, 
conforms to ANSI/CGA G-7.1 - 1989 Grade D breathing air standards. Never 
recharge a cylinder with oxygen. 

13.3 Block or otherwise stabilize a cylinder to be recharged so that it will not fall or 
forcibly strike another object, cracking the cylinder connection during charging. 

------3 
Cylinders do not need to be submerged in water during charging. c 
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13.4 A standard breathing connection should be used to recharge a cylinder. CGA 
connect;on No. 346 is used for SCBA units and CGA connection No. 13 10 is 
used for egress cylinders. 

13.5 Connect the filling hose and open the cylinder valve. Fill the cylinder slowly, at a 
rate not to exceed 600 psi per minute. Therefore, both types of cylinders (SCBA 
and egress) should take approximately 4 to 5 minutes to fill. Faster filling times 
may cause an excessive rise in temperature of the cylinder which results in a 
decrease of temperature when the cylinder cools. Cylinders may require a slight 
“top of? wh- the cylinder cools. 

13.6 Close the cylinder valve. 

13.7 Slowly bleed pressure from the filiing lines. 

13.8 Disconnect the filling line. 

14.0 $mAIRBREATHZNG AIR ~~=‘~MS 

t. 

14.2 

14.3 

14.4 

14.5 

i’ ----- 14.6 

Air line couplings shall be incompatible with outlets for other gas systems to 
prevent inadvertent servicing of air line respirators with nonrespirable gases or 
oxygen. 

OHM standard air line couplings for breathing air systems is a Foster quick 
connect fitting with a locking dot. Hansen quick connect fitting may also be used 
but must not be used where they can be inadvertently actuated and disconnected. 
For example, Hansen fittings could be -used at the regulator connection but not on 
the airline laying on the ground unless protected f?om disconnection by some 
other means. 

Other air line couplings fittings may be used with the approval of the regional 
health and safety director. 

The hose line length shall not exceed 300 feet from the air bank regulator to the 
user. 

No more than three connections, excluding the cOnnection to the regulator and 
final connection to the respirator, shall be between the breathing air cylinders and 
the user. 

Breathing air hose shall be protected from direct contact with chemical materials 
which may permeate the hose. Acceptable methods of protection include 
suspension of the hose from the surf&e or covering with a-ally 
available sleeve or visqueen. Breathing air hose which has become contaminated 
will be removed fkom service and disposed of properly. 
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14.7 The breathing air regulator shall be adjusctd to provide between 50 to 125 psi c 

pressure. 

15.0 COLOR CODE FOR RESPIRATOR CARTRIDGES 

NIOSH recognizes the following standard color codes for respirator cartridges. The color 
codes can be used as a general guideline, however, personnel should refer to the NIOSH 
technical certification (TC) to verify adequate protection. 

Acid gases White 

Organic vapors Black 

Ammonia gas Green 

Acid gases and organic vapors 
High Efficiency Particulate Air (HEPA) 
Dust, fumes, and mists (including asbestos 
and radioactive materials) 

Yellow 
Magenta (Purple) 

Particulates (dust, fumes, mists, fogs, or 
smokers in combination with any other of 
the above gases on vapors. 

,il.l I 

Canister color for 
contaminant above, with 
L%-inch gray stripe 
completely surrounding the canister near 
the top. 

16.0 m RESPIRATORY PROTECTION SELECTION 

OHM has designated the following respiratory protection devices for use on OHM 
projects, shops, and laboratories. 

16.1 Air purifying respirators shall be the Mine Safety Appliance @ISA) full face 
piece twin cartridge silicon rubber Ultra-Twin respirator in sizes of small, 
medium, and large. The respirator should be issued with a nose cup. 

16.2 For employees who do not satisfactorily fit in the MSA Ultra-Twin respirator, the 
secondary respirator shall be the Survivair full face piece twin cartridge respirator 
in the sizes of standard or small. The respirator should be issued with a nose cup. 

16.3 Self-contained breathing apparatus (SCBA) shall be the Survivair Mark 2 lcw 
pressure 30 minute SCBA. 

16.4 Egress breathing apparatus shall be the Sun&air HIP-PAC to be &d with a 5 or 
10 minute emergency escape cylinder. 

; 

i 

c 
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16.5 

16.6 

16.7 

16.8 

16.9 

OHM shall not use one-half face piece air purifying respirators on hazarclous 
waste sites without permission of the regional health and safety director. 

The regional health and safety director may approve other types and 
manufacturers’ NOSH approved respiratory protection devices to be used based 
on the particular special requirements of a project site. 

Subcontractors may use any NIOSWMSHA approved respiratory protection as 
long as it provides an equivalent level of protection as described in the HASP. 
Subcontractors may not wear one-half facepiece respirators if OHM employees 
are using full facepiece respirators. 

It is OHM company policy to provide either MSA or Survivair respiratory 
protection to OHM employees. Employees are not to use other manufacturers 
respirator without the approval ot the regional health and safety director or his 
designee. 

OHM may rent supplied air respiratory devices other than Survivair on a case by 
case basis. Rental can occur only with the approval of the regionai health and 
safety director or designee. 
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aemices Corp. DECONTA3IINATION 

PROCEDURE NUMBER 5-4 

( LAST REVISED 6196 APPROVED BY.: DLIWFHH 11 

A--x 
c L. 

,,4 . . 

1.0 

2.0 

3.0 

OBJECTIVF, 

All personnel, tools and equipment which have entered the contaminated area (excl.usion 
zone) on OH.;M Remediation Services Corp. (OHIM) job sites involving hazardous 
materials require decontamination upon leaving the exclusion zone. 

PWOSE 

The purpose of this procedure is to describe the minimum requirements for 
decontamination as required in 29 CFR 19 10.120(k). 

3.1 The Health and Safety Plan (HASP) wilI include a section on decontaminatiion with 
specific requirements including procedures, methods, handling of used solutions, 
and disposal of used PPE. 

3.2 Every exit from the exclusion zonercquires decontamination with the exception of 
emergency situations. If an employee is injured, decontaminate to the extent 
possible given the nature of the injury. 

3.3 Large equipment such as drill rigs and heavy equipment will be decontaminated by 
using a steam or hot water hose wash, high pressure water, or by detergent wash. 
The resulting water and material will be collected and disposed of in an acceptable 
manner. 

3.4 

3.5 

Personnel decontamination will be specsed in the HASP. 

Personnel assigned to the decontamination process will assist workers and 
decontaminate equipment and reusable protective gear. Protection levels for 
decontamination personnel will be gently one level less than that of personnel 
exiting the exclusion zone. Specifk levels of protection will be specified in the 
HASP. 

3.6 h on-site shower facility will be provided when neccssaq. 
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3.7 During hazardous waste site activities, the site supervisor will verify that proper ( 

decontamination procedures are being followed. Verification of decontamimtion 
for personal protective equipment and large equipment may be accomplished by 
visual inspection and/or direct reading monitoring instruments as it is brought out 
of the contamination reduction zone. In some cases, wipe samples may be clollected 
to document that the decontamination effort is elective. 

c . 
..-. 

_ ..- I- 
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‘_ 

\ 
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1 .O OBJECTIVE 

Confined spaces may pose special hazards such as toxic, flammable, or asphyxiat.ing 
atmospheres, or engulfment. To minimize the hazards presented by confined space 
entries, OHM Remediation Services Corp. (OHM) shall enforce this procedure as a means 
of protecting the health and safety of workers while entering, working in, and exiting 
confiied spaces, and providing for compliance with the OSI-IA permit required confined 
space standard, 29 CFR 1910.146. 

, _wc1. \ 

2.0 l3JIQQE 
-, -‘I ., 

The purpose of this,program is to establish confined space entry procedures and practices 
which protect all OHM employees, and subcontractor employees performing entries under 
OHM supervision. 

*. 

3.0 AppLIcABILITy 

This confined space entry program applies to all OHM personnel and subcontractor 
- personnel at OHM supervised project sites, and at OHM fhcilities. When client confined 

space requirements may differ from the OHM confined space entry requirements, the 
more stringent requirement shall be met. 

The confined space entry program requirements include identification of confined space 
personnel including entry supervisor, entrant, attendant, rescue team, and rescue service; 
training and rescue drills; a permit system for hazard identification and control; a site 
specific rescue plan; safety equipment and PPE; labeling and posting of confined spaces; 
and safe work practices and procedures including atmospheric testing and monitoring. 

Attendant - is the individual stationed outside the confined space who monitors the 
authorized entrants and who performs all attendant’s duties assigned in the permit space 
program. 

Authorized entrant - is an employee who is authorized by the employer to enter a permit 
space. 

-.__. -~ 4 
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Confined space - is a space that: 

1. In large enough and so configured that an employee can bodily enter and 
perform assigned work; and 

3 -. Has limited or restricted means for entry or exit; and 

3. Is not designed for continuous human occupancy. 

Non-Permit Required Confined Space - A non-permit required confined space is any 
confined space that does not contain, or have the potential to contain, atmospheric hazards 
or any other hazard capable of causing death or serious physical harm to personnel. OHM 
considers all confiied space entry to be a permit required entry. 

Entry - is the action taken by a person to pass througn the opening into a permit required 
confined space. Entry includes ensuing work activities in that space, and is considered to 
have occurred as soon as any part of the entrant’s body breaks the plane of the opening 
into the space. 

Entry supervisor - is the person responsible for determining if acceptable entry 
conditions are present at a permit space where entry is planned, for authorizing entry and 
overseeing entry operations, and for terminating entry as required. 

I , 
Hazardous atmosphere - is an atmosphere that may expose employees to the risk of 
death, incapacitation, impairment of ability to self-rescue, injury or acute illness from one 
or more of the following causes: 

1. Flammable gas, vapor, or mist in excess of 10 percent of the lower 
explosive limit (I+EL). 

2. Airborne combustible dust at a concentration that meets or exc.eeds the 
LEL. 

3 . . Atmospheric oxygen concentration below 19.5 percent or above 23.5 
percent. 

4. Atmospheric concentration of any substance which could result in 

employee exposure in excess of the permissible exposure limit (TEL). 

5. Any other atmospheric condition that is immediately dangerous to life or 
health (IDLH). 

Permit required confined space - (permit space) is a confined space.thati one or more 
of the following characteristics: 

c 

i 
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1. Contains or has the potential to contain a hazardous atmosphere 

2. Contains a material that has the potential for engulfing an entrant 

3. Has an internal configuration such that an entrant could be trapped or 
asphyxiated by inwardly converging walls or by a floor which slopes 
downward and tapers to a small cross-section; or 

4. Contains any other recognized serious safety or heaith hazard. 

Permit system - is the administrative procedure for preparing and issuing permits for 
entry and for returning the permit space to service folIowing termination of entry. 

Rescue service - is the personnel designated to rescue employees from permit spaces. 

Retrieval system - is the equipment (including a retrieval line, chest or full-body harness, 
‘and a lifting device or anchor) used for non-entry rescue of persons fism permit spaces. 

5.0 &ESPONSIBILEB 

Entry Supervisors: 

1. Evaluate their work sites,to determine if any operations involve permit 
required confined spaces. 

2. Inform employees who may enter confined spaces, of the existence and 
location of, and the danger posed by the permit spaces, by posting danger 
signs or other equally effective means. 

3. Inform subcontractors of the requirements for permit required confined 
space program. 

4. Reevaluate permit spaces when there are changes in conditions, 

5. Identify the hazards that may be faced during entry. 

6. Attend confined space training. 

7. Assure all employees involved with confmed space operations are trained 
and proficient. 

8. Verify that the appropriate entries have been made on the permit, and that -.--. _4 
all safe operating procedures and equipment have been specified and in 
place prior to signing the permit and allowing entry to begin. 

Effective Date: I August I996 



CONFINED SPACE ENTRY Procedure Number 6-l 

9. Verify that rescue services are available and that the means for 
summoning are operable. 

10. Remove unauthorized personnel from the arca where permit entry is 
being made. 

11. Determine that entry operations remain consistent with the terms of the 
entry permit and that acceptable entry conditions are maintained. 

Authorized entrants: 

1. 

2. 

- ,*’ 3. / _ __.. ;..-. . 

4. 

5. 

>-.. 
6. 

Attendants: 

1. 

2. 

3. 

4. 

5. 

6. Communicate with entrants to monitor their status. 

Attend site specific confined space training and rescue drills. 

Know the hazards that may be present during entry. 

Properly use equipment required to safely enter the confined space 
incIuding equipment for testing and monitoring, ventilation, respiratory 
protection, communication, PPE, lighting, etc. 

Communicate with the attendant periodically. 

AIert the attendant whenever a hazardous condition arises. 

I&it from the space as q&My and safety as possible whenever an order 
to evacuate is given by the attendant or the entry supervisor, whfen the 
entrant recognizes any warning sign or symptom of exposure to a 
potentially dangerous situation, or when the entrant detects a prohibited 
condition, or when an evacuation alarm is given. 

Attend site specific confined space training and rescue driils. 

Know the hazards that may be present, and the symptoms of 
overexposure to the chemical and physical hazards faced by the entrants. 

Be alert to the possible exposure symptoms exhibited by the entrants. 

Maintain an accurate count of authorized entrants in the permit space and 
tonsure that the permit accurately identifies who is in the permit space. 

Remain outside the permit space during entry operations until relieved by 
another attendant. 

-_--. _II 4 c 
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7. Monitor activities inside and outside the space to determine that it is safe 
for the entrants to remain in the space, or to evacuate the space in case a 
hazardous condition arises. 

8. Summon rescue and emergency services as necessary. 

9. Keep unauthorized personnel from approaching a permit space. 

10. Perform non-entry rescue as required. 

11. Perform entry rescues only if trained and equipped for rescue o:perations, 
and only after being relieved by a qualified attendant. 

12. Perform no other duties that might interfere with the attendant’s primary 
duty to monitor and protect the authorized entrants. 

:- ,I.\ L t /. -, 
Rescue Services: (non-entry rescue/outside rescue services shaLl be used whenever 
feasible) 

_.A--.. 
c . . . 

1. Know hazards of confined space. 

2. Attend confined space training which includes training on hazard 
recognition, use of rescue equipment, rescue drill prior to entry into 
confined space with different configuration. 

3. Attend first aid/CPR traininc~. At least one member of the team must be 
current in first aid/CPR certification. 

4. Conduct a rescue drill every twelve months. 

6.0 Pm 

6.1 
. . 

m . An MSDS for the last contents of the confined space must be 
reviewed prior to issuance of the permit. A permit will be issued for each permit 
required confined space entry. The permit duration is limited to one shift; a new 
permit must be issued daiiy for any ongoing confined space work. The permit 
requirements must be met by a quclified person; the entry supewisor will ensure 
that the permit requirements have been met, and sign off on the permit as the 
Entry Supervisor. The OHM confined spxe entry permit is attached. 

6.2 JVritte~escue Procedure. Prior to any confined space work, a site specific 
written rescue plan will be developed that address the minimum requirements of 
pre-entry planning, equipment, rescue services on-site and ofTf%ite;permits and 
signs. A generic site safety rescue plan is attached. 

Eflective Date: I August 1996 
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62.1 Rescue Requirements 

* Rescue equipment must be in-place before the first entrant enters the 
confined space. 

. A trained stand-by person (attendant) will be assigned to each 
confmed space with required emergency equipment including ;. fully 
charged SCBA or airline and egress unit. 

II The attendant is to keep life lines clear, to maintain contact with ali 
workers v,ithin the confined space and to summon help if needed. 

* The attendant may not leave his post until he is properly relieved by 
rescue assistance. 

* The attendant may attempt non-entry rescue via lifehne while waiting 
for rescue assistance. 

All confined space entry permits will address the following: 

L . ’ . Location \ a. 
. Duration 
. Hazard identification 
. Hazard control, e.g. Pockoutitagout 
l PPE and special requirements 
. Air monitoring requirements and documentation of results 
* Personal monitoring 
. Training required 
. Entrants 
. Attendant personnel 
. Rescue personnel 
. Communication procedures 
. Emergency/rescue procedures 
. Confined space classification 
. Posting of notification 

OHM will train personnel involved in confined space entry and confined space rescue on 
the hazards associated with confined space work Training will beprovide to each 
affiected emp!oyee before performing confined space activities, when there% a change in 
assigned duties, and when there is any change in safe work procedures. New e:mployees c 
will receive confined space training when they come on site, and prior to perfbrming 

Effecriw Date: 1 August 1996 
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confiied space work. The training will include an assessment of the proficiency of 
confined space personnel with the training content. The training wiil, as a minimum, 
include the following topics: 

. Hazard recognition 

. Hazard control 
e Emergency entry and exit 
0 Respirator use 
. First Aid’CPR 
. Lock-out procedures 
* Safety equipment 
. Rescue drills for each new entry configuration (at least annually) 
. Permit systems 
. Work practices 
. Communications and requirements 

..__‘. -- 

9.0 ~ 

C 

,.d-““.. 

9.1 mal Monitorinq. Entry into a confined space is prohibited until initial ,testing of 
the atmosphere for oxygen content, flammability, and toxic gas concentration is 
conducted from the outside. Initial monitoring gives critical information 
concerning oxygen level, flammability, and toxicity hazards. In general, OHM 
personnel will not enter confined.spaces if there is 10% LEL, any oxygen 
deficiency or excess, or any indication of toxic vapors. If a confined space entry 
is made where any flammable vapors, any oxygen deficiency or excess, or any 
indication of toxics ‘are present, that entry must be specifically approved by the 
Regional Health and Safety Director or his designee. 

9.2 Flamm 
. . a>ilim Momtormg. Initial monitoring for flammables shall be conducted 

from outside the space. Any work producing open flames or sparks (hot work) is 
prohibited on or in any confined space where monitoring indicates that mere are 
flammable compounds in excess of 10 percent of the Lower Explosive Limit 
(LEL). The monitoring device will be intrinsically safe for flammable 
atmosphere or explosion proof. If hot work must be performed in a confined 
space, a hot work permit must first be completed. Cutting gas cylinders and 
welding machines will not be taken into confined space. OHM personne:l will not 
enter any confined space until flammable vapor concentrations are below 10 
percent LEL. If there is m detection of flammable vapors the Regional Health 
and Safety Director must approve the entry. 

9.3 Oxygen Reouirement. Initial monitoring for oxygen ~hdl be conducted\ from 
outside the space. The oxygen concentration for entry rnusJ.mt belower than 
19.5, and not higher than 23.5 percent for confined space entry witIi’out supplied 
‘air respirators. If elevated (here defined as greater than 22 percent) oxygen levels 
are detected, the confined space must be ventilated prior to any “hot work”. Any 
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oxygen reading above or below 20.5 percent will be reported to the Regional 
Health and Safety Director or designee before further entry is attempted. No 
entry wiIl be allowed when the oxygen concentration is less than 19.5 percent 
which constitutes an oxygen deficient condition without the approval of the 
Regional Health and Safety Director. 

i 

9.4 Toxic Atmosnheres. Initial monitoring for toxics shal! be conducted from outside 
the space. Personnel will be provided with, and will be required to properly use 
protective clothing and respiratory protecti\ e equipment when contaminants in 
the atmosphere reach or exceed the PEL. The personal protective equipment 
selected will reduce the potential for exposure to acceptable levels. 

No IDLH atmospheres will be entered without regional health and safety 
approval. The site specific health and safety plan must be reviewed to determine 
action levels and PEP appropriate for the toxic atmosphere. 

9.5 All monitoring equipment will be calibrated before each use and those calibration 
documented in the equipment records. The calibration record will be kept for a 
minimum of one year from the date of the measurement. 

IO.0 ‘u&uzrHG 

‘... 

. 10.1 Permit must be posted at the co$ined space. 

10; Any signs warning of dangers in the work area will be in English and the 
predominant language of any non-English reading workers. 

10.3 All entrances to confined spaces ~-ill have appropriate signs posted. 7’he s&s 
should include the following if applicable: 

DANGER 
Confined Space Entry 
Entry by Permit Only 

The following statements shall be added where necessary: 

Respirator Required for Entry 
Lifeline Required for Entry 

Hot Work Permitted 
or 

No Hot Work 

10.4 Emergency numbers will be conspicuously posted near the-tiZ%k%iTa or at the 
telephone nearest the work area- 

c AI 

EB&ctbe Date*: I August 1996 
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11 .O SAFETY EOUIPMENT AND PPE 

The site safety officer or entry supervisor ~21 determine and list on the confmed space 
permit the necessary safety equipment and PPE. The entry supervisor will ensure that the 
safety equipment is properly used and is lraintained in the proper working condit:ion. 
These items may include, but are not limited to: 

. 

. 

* 

. 

e 

* 

* 

. 

* 

. 

* 

. 
fix. 

* * 
c . 

Eye/face prc tection 
Head protection 
Foot protection 
Protective clothing 
Hearing protection 
Respiratory protection 
Safety beIls/alarms 
Harnesses 
Lifelines 
Wrist Harnesses 
Tripods and winches 
Life jackets 
Fall nets 
Barricades 
Retrieval systems 

’ RetrievaI systems must meet the following requirements: 

. All retrieval system must meet OS-V- requirements 

. Each authorized entrant shall use a chest or f&body harness with a retrieval line 
attached at the center of the entrant’s back. The other end of the retrieval line 
must be attached to a mechanic-al device or fixed point outside the permit space. 

. A mechanical retrieval device must be available for vertical entries more: than five 
feet deep. 

12.0 WORK PRACTICES 

The following work practices must be followed during any confined space entry:. 

,/-T”” 

12.1 w Vew. During purge and wntilation procedm, blower controls 
will be at a safe distance from the confined space. Initial testing is to be: 
conducted prior to purge/ventilation to determine what precautions are necessary. 
If a flammable atmosphere exists, all electrical equipment must be intxinsicaIly 
safe or explosion proof. Ventilation equipment must be bonda @iQrounded. 
Continuous ventilation will be required when welding or painting in a confined 
space, or where a toxic atmosphere may form fkom desorption from walls, or 

Eflective Date: I August 1996 
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12.2 

12.3 

12.4 

evaporation of chemicais. Ventilation systems must not prevent egress from the i 
area or interfere with communications. 

Isolation/Lock-outaq-out. Each confined space will have isolation procedures 
specifically developed. The confined space must be completely isolated fiom ail 
systems by physical disconnect, block and bleed, or blanking and tagging. 
Electrical system must be de-energized and locked-out. All systems should be 
checked for stored energy before any entry into confined space is attempted. 

Cleaning procedures will be reviewed and approved by the qualified Cleaning. 
person. Initial cleaning will be conducted from outside the tank whenever 
possible to minimize exposures to employees. Cleaning must be accompllished by 
flushing with. water or chemical cleaners. At times the use of a “Butterworth” 
cleaning head may be required. In any case, gross contamination must be: 
removed before entry is performed. 

-ications. Communications between attendant and entrant(s) must be 
maintained for the duration of the entry. Maintaining visual contact is the 
preferred method of communications. A positive means of communication such 
as voice communication or use of radios is required when line of sight is :not 
feasible. The communication system must be established and agreed upon prior 
to entry into the confined space; hand signals, ifused, must be standardized. (I 
Subcontractor and client personnel must be notified of any work they are doing in 
the area which can impact the work performed in confined space. 

13.0 -bENTAND TOOLS 

AU equipment that is used in confined space will be inspected and as a minimum,, will 
meet the following requirements: 

. Hand tools will be kept clean and in proper working condition. 

. Electric tools, equipment, and low voltage lighting will be intrinsically s.afe or 
explosion proof for flammable atmosphere and be equipped with ground fault 
interrupters (GFCI). 

. Extension cords will be industrial quality, 3 wire and 12 gauge as a minimum. 

. Cylinders of compressed gas will never be taken into a confined space, with the 
exception of SCBA tanks or life saving equipment. 

. Ladder and scaffolding will meet or exceed OSHA requirements%29 CFR 
1910.25-28. 

Effectwe Date: I Augurr 1996 
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14.0 PROGRAM RWIEW 

. The confined space entry program shall be reviewed at least amually, The 
program shall be revised as necessary to ensure the safety of personnel 
performing permit required confined space entries. 

. Regional Health and Safety Director cr designee shall receive a copy of each 
confised space permit for review. 

Effective Date: I August 1996 



PERMIT REQL’XED CONFINED SPACE IXI’PY 
RESCUE PLAN 

PROJECT: NO: 

[n the event of an emergency requiring the rescue of one or more employees engaged in a confined space 
entry, the procedures outlined in this plan will be followed for 

(Identification of confined spa;) 

1 .O PRE-ENTRY PI ,AN-NI-NZ 

The following planning will be conducted before confined space entry. 

1.I Eauioment. The following equipment will be used for rescue of employee(s) engaged in 
the confined space work: 

Retrieval System 
Lifeline(s) 
Hamess 
Protective Clothing/Equipment 

;. ., Specify:--- 

Communication Equipment 
Specify: 

. . \ 
;- . . . c 

Other Rescue Equipment 
Specify: 

All rescue equipment will be inspected and determined to be fit for use by the supervisor 
prior to entry into the confined space. 

1.2 Eescue Services (on-site). The foilowing on-site personnel have been trained in rescue 
procedures and will respond to confmed space entry rescues: 

- -4 
4 



1.3 ,escue Services (off-site). In the event of a confined space entry rescue the following off- 
site rescue services will be notified: 

Fire Department: 
Police Department: 
,%rnbulance: 

1.4 Confined Snace Entrv PermitSinS. A completed confined space entry permit must be 
signed by the site supervisor or site safety ofice before beginning confined space entry 
work. All entrances to confined spaces will identify the space as follows: 

DANGER 
CONFINED SPACE ENTRY 
ENTRY BY PERMIT ONLY 

2.0 SCLJF PROCEDURES 

The foIlGwing procedures will be foliowed for confined space entry rescues. 

2.1 

2.2 - 

&&Q&& A trained stand-by person (attendant) will be assigned to each confined space 
with a fully charged SCBA or Airline/Egress unit. The stand-by is to keep lifelines clear, 
to maintain contact with all workers within the confined space, and to summon help if 
needed. The stand-by must never enter the confined space unless reiieved by Fescue 
assistance. The stand-by may attempt a non-entry rescue by lifeline while waiting for 
rescue assistance. 

-- 
scue Eauioment, The equipment required to rescue a victim (Section 1.1) must be in- 

place before the first person enters the confined space. A mechanical device will be in 
place to retrieve personnei from vertical type permit spaces more than five feet deep. 

c 

2.3 J?vacuations. The attendant will monitor activities inside and outside the confined space 
to determine if it is safe to remain in the space and shall order the entrants to evacuate the 
space under any of the following conditions: 

. If the attendant detects a prohibited condition, e.g. unacceptable levels of toxic 
gases, oxygen, or combustible gases (see Site Safety and Health Plan). 

. If the attendant detects a sihiation outside the space that could endanger the 
entrants. 

. If the attendant cannot fulfill his duties. 

. If the attendant detects the behavioral effects of hazardous exposure in the 
entrants. 

2.4 ue Procedures. If the confined space entry attendant determines that resc.ue of 
entrants is necessary, the following procedures will be followed. 

-. - 
2.4-l All work activities in and around the confined space will be shut-down. 

( 

t 



2.4.2 

2.4.3 

2.4.3 

2.4.5 

2.4.6 

2.4.7 

2.4.8 

2.4.9 

2.4.10 

The confined space attendant will notify the site supervisor by radio or other 
means of communication that a rescue response is necessary. 

The site supervisor will notify the off-site rescue servicps (Section 1.3) to respond 
to the site. 

Tne attendant wiil first attempt to rescue the entrants by use of the retrieval 
system. 

Ifretrieval by the attendant from outside the confined space is unsuccessf I, the 
attendant must wait for back-up assistance before entering the confined space to 
attempt rescue. 

The site supervi: or or attendant will notify the on-site rescue services by radios or 
other means of communication that a rescue response is necessary. 

The attendant wiIi briefall on-site/off-sire -escue services of the curren.t conditions 
and hazards before rescue is attempted. Air monitoring data (LELIO, Toxic 
Gases) will be updated. 

No attempt will be made +.o proceed with rescue if for any reason this would 
jeopardize the safety of any rescue personnel or exacerbate the problem. All 
hazards will be abated {e.g., ventilation of space to remove flammable levels of 
gases) befoi e rescue is attempted. 

When all hazards to rescue personnel have been controlled and the necessary 
rescue equipment is available, proceed with the rescue. \ 

Ifan injured entrant is exposed to a hazardous substance, a mate4 safety data 
sheet will be made available to the medical faciiity treating the exposed entrant 

All employees authorized to perform rescue services u,ill receive the following training: 

. Each member of the rescue service will be trained to use properly the personal protective 
equipment and rescue equipment. 

. Each member of the rescue service will be trained to perform the assigned rescue duties 
and know the hazards that may be faced during entry/rescue. 

. Each member of the rescue service will practice making permit space rescues !a actual 
rescue attempts. 

. Each member of the rescue service will be trained in First Aid and CPR At kast one 
currently certified member shall be available on-site. 

-- 
4 



4.0 SCUE PI.AN CERTIFICATION 

Al1 rescue personne1 shall review this plan and document their understanding of its contents by 
signature. 

NAME SIGNATURE DATE 

-.. 

5.0 

-, 

PLAN APPROVAL 

This plan has been cornpIeted and approved by the foilowing personnel. 

-- 

Completed by: Title: 

Approved by: Title: 

f 

-- 
4 c 
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CONFINED SPACE ENTRY PERMIT 

Project No.- _.- - 

Good on lhts Date Only: 

Location: 

Workers Autbonzed to Enter 

Pennit No. 

From:-_ a.m.1 p.m. To: - ami p.m. 

Purpose of Entry: 

Attendants Rescue Personnel 

- 

mPLOYEE PRE-EXTRY BRIEFWG 
Prc-Entry Brtcfing Conducfcd i,y Entry Supervisor: 

CONFINED SP.\CE PREP,aR.\TlOV 
IS Illumination Adequate? 
Must Electrica LCVICCS be Intrinsically Safe or Explosion Proof? 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Arc Non-Sparking Tools Required? 
Arc GFC[‘s In Use? 
Have All Power Cords and Tools Been Visually Inspcctcd? 
Pll Extinguisher Available at Entrance. 
Eye Wash/Safety Shower Availabk. 
b Rescue SCBA Available? 
Work Arca Isolated with SigrJ/Batricn? 

YES 
YES 
YES 
YES 
YES 
YES -- 
-fFs -- 
YES 
YES --I 

, ..--%, 

/’ 

10. All Energy Sources Locked/Tagged Out? 
I I. All Input Lines Capped/Blinded? 
12. V& Contats DraincdmushcdMcutralkd? 
13. Vuscl Cleaned/Purged? 
14. Vcntihtion Provided 30 Minutes Before Entry? 
15. Communication Rcquircments 
16. Level of Respiratory Pr~tcaion. 

17. Type of Chemical Protective Clothing Rquircd. 
18. Type of Glove Material Required. 

(Dare) 

NO -- 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
VOICE 
C 
SM- 
PVC 

NIA 
TYPE 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NM 
RADIO 
9 
ACID 
ACID 

/‘R&ENrltY ATMOSPHERlC TESt?Nc; 

nMEs& TikU: 
READINGS: LEL: Q/p 

Oxygen: Q/p 
Tooxic:ppm 
mc f-n “ZE 

Tiic: ‘i-k ric: 
Lu:_21( 
oxygen: ‘/p 
Toxic:Dpm Toxic:apm Toxic:Dpm 

1 nf fllV, 1 nf l-n VI \ I nf i-n .v= 1 

CONITNUOUS MONI-T’OIUNG REQUIW YES NO NOTE: Acceptable: LELclG’%. Oxygen-20.9% 

I 

-ENCYiRESCVE PROCEWRES 
1. k a Site Specific Rescue Plan Required? -f=-- NO- 
2 he h,‘WMCi Trained for Confined Space Rescue Available? YES- NO- 
3. If= Has an Outside Agency Been Notified? YES- - NO 
4. Outside Rescue Agency Name: Phone No. 

]EKCBYIEGRESS REOUTREMENP 
1. Arc Ladders Required for Entry? 
2 Are Vertical Exmctio~~Rcscuc Devices Required? 
3. Is Fall Protection Rcqukd? 

p 
1. Noise 
2. Heatsfrcs 
3. ColdStress 
4. Biological Agents 

=- NO- 
YES- NO- 
FfiEs- NO- 

YES- NO- CONTROL 
=__ NO- CONTROL 
=- NO- CONTROL 
YES--- NO- CONTROL 

~CONTRACXOR NOTIFICATION 
Coneactor Notified of: Permit Conditions Potential Hazard!5 

*- 
N/A 4 

MIT AUTHORlZATlON 
I artify that I have inspcctcd the work area for safety and rcvicwcd all aafcty prtcautions recorded on this permit. 

Entry Supervisor Authorization (Signaturc): 

Disaibution: Originat to’ Project file Copy to: Regional Health and Safety D&ctor for rcvicw 

Employee # -- 



1.0 

2.0 

4.0 

OBJECTIVE 

This procedure shall be used by OHM Remediation Services Corp. (OHM) personnel to 
ensure that the machine or equipment bein: liorked on is isolated from all potential 
hazardous energy sources, and locked out or tagged out before an employee performs any 
servicing or maintenance activity where that unexpected energization, start-up or &ease of 
energy could cause an injury. Energy sources can be electrical, mechanical, hydrauilic, 
pneumatic, chemical, thermal, or other energy. 

PUWOSE 

This procedure establishes the minimum safety requirements to ensure the proper deactiva- 
tion of movable, electrically energized, pressurized equipment and systems, and systems 
containing hazardous materials prior to repairing, cleaning, oiling, adjusting, or similar 
work. This procedure complies with the requirements in the OSHA standard 29 CFR 
1910.147--TheControl of Hazardous Energy and 29 CFR 1910.333 Selection and Use of 
Work Practices. 

This procedure applies to all equipment that receives energy from eIectrical power,, 
hydraulic fluid under pressure, compr --sed a?, steam enrrgy stored in springs, poltential 
energy from suspended parts, or any other source that may cause unexpected move:ment 
when it is necessary to perform work on that system. It also applies to similar fnnctions 
performed on systems containing hazardous materials. Every OHM project which has 
equipment requiring maintenance must implement a lockout&out try program. 

4.1 J,,Q&uL The placement of a lockout device on an energy isolating device,, in 
accQrdance with this procedure, ensuring that the energy isolating device zund the 
equipment being contmlled cannot be operated untii the lockout device is removed. 

The lockout device can be key operated or a combination device. 

4.2 a The piacement of a tagout device on an energy isolatirq device, in accxx- 
dance with this procedure, to indicate that the energy isolating device a&the 
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equipment being controlled may not be operaced until the tagout device is removed 
by the authorized person who originally placed the tagout device in position. 

4.3 Authorized Emulovee. A person who locks or implements a tagout system proce- 
dure on machines or equipment to perform the servicing or maintenance on that 
machine or equipment. 

4.4 Affected Emulw. An employee whose job requires him to operate equipment 
which is locked out or whose job placps him near a piece of equipment which is 
locked out. 

5.0 J’ROGRAM ELEMENTS 

Prior to initiating any repairs, modifications and/or adjustments to operating equipment, 
these steps will be followed. 

5.1 Notificau. The immediate supervisor with jurisdiction over the equipment and all 
affected employees will be notified that the energy sources are to be deactivated. 

5.2 M Rnea ZXWX~. All sources of power that must be locked out, blocked or 
released will be identified by the immediate supervisor and the employee who will 
work on the equipment. 

5.3 mut IT- Sourcez. In order to ensure that the equipment cannot he re- 
energized while maintenance activities are performed, the employee will lockout or 
blank out all potential energy source%. (The employees will either he assigned 
individually keyed padlocks c. the project w+ll have a supply of individualky keyed 
padlocks for employee use.) If more than one employee is assigned to work on the 
equipment, a multi-lockout hasp will be used so that all employees working on the 
equipment can apply their locks and ensure their safety. 

5.4 Tap Sources. A tagout device will be affixed to all components or isystems 
de-energized to indicate that lockout has been performed. 

5.5 nmSources. Prior to performing any work activities, the employee ti 
1 on the equipment to ensure that the equipment has 
been properly deactivated. After the +cest, the equipment must lx in neutral or off. 

5.6 
. 

veil wQ& . After the servicing and/or 
main- is complete and the equipment is ready for normal operations;, check 
the area around the machine or equipment. Afh all tools have been removed from 
the machine or equipment, guards have been reinstalled, remove all lockout or 

. Eficthe Date: I August 1996 
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tagout devices. Operate the energy isolating devices to restore energy to the ma- 
chine or equipment. 

6.0 SPECIAL CONDITIONS 

6.1 

6.2 

6.3 
.----. 

C’ 

Testing Eauinment While Locked Out/Tagged Out. During certain operations it 
may be necessary to energize the equipment for a short period of time. Emplo;Fsles 
in the immediate area will be notified and directed to stay clear of the equipment. If 
the operation is to be deactivated -gain, +he employee should repeat steps 5.3 to 5.5 
of this procedure before work resumes. 

Long Term Equipment Lockout. In some instances work will carry over to smother 
shift. The maintenance supervisor shall affix his lock to the equipment to ensure 
that it is not energized during the transition. During subsequent shift operations, 
each employee will ensure that steps j-2 to 5.5 are complete before work resumes on 
the equipment. 

Prohibition on Removing Locks/Tm, If the work is completed and a lock remains 
on the equipment, it shall not be removed until the employee responsible for the lock 
is found or the supervisor of the employee investigates and ascertains that the 
equipment is safe to operate. Unauthorized removal of a lock will subject the 
violator to disciplinary action up to dismissal. 

,_ n-.. 

There is no requirement to perform lockout/tagout/try on electrical installations where the 
unexpected energization of the equipment can be controlled by unplugging the cord from 
the energy source. The unplugged cord must remain under the exclusive control of the 
person performing the repair or maintenance. 

Initial and annual training will be provided affected employees to ensure that the purpose 
and function of the energy control program are understood and that the knowledge and 
skills required for the safe application, usage, and removal of the energy controls are 
acquired by employees. The training shall include the following areas. 

8.1 
. 

m . Each authorized employee shall receive training in the 
recognition of applicable energy sources, the type and magnitude of the energy 
available in the workplace, and the methods and means necessary far energy 
isolation. 
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8.2 

8.3 

8.4 

8.5 

Affected Emvlovee. Each affected empioyee shall be instructed in the purpose and 
i 

use of the energy control procedure. 

Other Employs. All other employees whose work operations are or may be in an 
area where energy control procedures may be utilized, shall be instructed about the 
procedure, and about the prohibition relating to attempts to restart or reenergize 
machines or equipment which are locked out. 

Tag Usage. When tags are used, employees shah be informed that these are only 
warning devices and do not completely secure an energy source as would a l.ock. 
Tags are not to be removed without authorization of the authorized person. 

bitial and Refresher Training. Initial training will be performed in the 4%hour 
HAZWOPER course. Site specific traini- 7 will be provided during the initial 
startup of a site’s operational process requiring this energy control procedure. 
Retraining will occur whenever a new or revised control method and procedure is 
introduced. Periodically, this program will be reviewed in the g-hour HAZWOPER 
refresher training and during site safety meetings. 

,‘- 

‘9.0 Ig3uQDICDNSEECTION 
. . ‘-1 

Corporate health and safety will conduct an annual audit of the energy control program to 
ensure that the requirements of these procedures are being followed. 

L 
E&3tvr htir: 1 August I996 



k%%z OHM Remediation 
T&g Services Corp. 

1.0 

2.0 

3.0 

4.0 

HEALTH & SAFETY PROCEDURES 
EXCAVATION 

PROCEDURE NUMBER 6-5 

LAST REVISED 6/96 APPROVED 

OBJECTIVE 

OHM Remediation Services Corp. (OHM) will control the hazards posed by open 
excavation through strict compliance with this procedure and the provisions of the 
excavation permit. 

REGULATORY REOUTREMENTS 

This procedure will follow the guidelines of 29 CFP. 1926, Subpart P-Excavations. In the 
event of a conflict between these referenced sr;uid,. .L did -pecific client requirements, the 
more stringent will prevail. 

APPJ,JCATJON 

Most sections of this procedure apply to all excavations, including trenches made in the 
earth’s surface. The competent person must decide specifically which sections apply (and 
how all hazards presented by the excavation are being controlled. 

-VATION COMPETENT PERSON 

Before any excavation activity begins, OHM will designate an excavation competent person 
who will oversee all activity in and around the excavation. This procedure applies regard- 
less of whether personnel will enter a trench or an excavation. The competent person will 
determine the safety measures needed at all OHM projects which involve excavation. 

4.1 
. . . . 

etent Person Re. Trle competent person is defined as one who is 
capable of identifying existing and predictable hazards in the surroundings, 01: 

working conditions which are unsanitary, hazardous, or dangerous to employees, 
and who has authorization to take prompt corrective measures to eliminate them. 

Additionally the competent person must be on-site during any excavation activity for 
which he is responsible. The competent person must also perform or be capable of 
performing the following tasks: 

. Application of 29 CFR 1926 Subpart P to the excavation activity; 

. Daily inspections of the excavation including an inspection after a hazard 
increasing event such as a thunderstorm; 

. Classifying soil at the excavation; 

Effective Lhte: 1 August 1996 
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e Determining proper protective n,quire,:idnts; 

0 Determining the need for excavation de-watering operations and monitoring 
all de-watering activity; 

d Complete the OHM excavation permit. 

5.0 SOIL CL.ASSIFlCATION 

Appendix A of 29 CFR 1926 Subpart P outlines the minimum requirements for the 
classification of soil at OHlM project sites. Upon detemtiig the soil type, the competent 
person must then determine the protection system which will be used to protect any 
employee or subcontractor who may enter the excavation. 

Note: The competent person has the option ot’fol!owing me requirements in section 5 of 
this procedure to determine soil type a assuming the sgil to be Type C and following ‘tie 
protection requirements for Type C soil. 

5.1 Soil Classifications. The following are the soil classifications recognized by 
OSHA in 29 CFR 1926 Subpart P. The competent person must classi@ the soil 
based on the rrzn1~4 and visual tests conducted at the excavation site. 

5.1.1 Type A soil means: 

Cohesive soils with an unconfked cumpressive strength of 1.5 ton per 
square foot (tsf) (144kPa) or greater. Examples of cohesive soils are: clay, 
silty clay, sandy clay, clay loam and, in some cases, silty clay loam andi sandy 
clay loam. Cemented soils such as caiiche and hardpan are also considered 
Type A. However, no soil is Type A if: 

* The soil is fissured; or 

. ‘!.‘he soil is subject to vibration from heavy traffic, pile driving, or similar 
effects; or 

- The soil has been previously distw%$ or 

* The soil is part of a sloped, layered system where the layers dip ink the 
excavation on a slope of four horizontal to one vertical (4H: 1V) or 
greater, or 

. The material is subjected to other factors that would require it to be 
classified as a less stable material. t 
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5.1.2 Type B soil mean>; 

* Cohesive soil with an unconfined compressive strength greater than 0.5 
tsf (48 kPa) but less than 1.5 tsf (144 &a); or 

0 Gram&r cchesionless soils including: anguiar gravel (sirdar to crushed 
rock), silt, silt loam, sandy loam and, in some cases, silty clay loam and 
sandy clay loam. 

d Previously disrurbed soiis except those which would otherwise be classed 
by Type C soil. 

* Soil that meets the unconfined compressive strength or cementation 
requirements for Type A, but is fissured or subjected to vibration; or 

0 Dry rock that is not stahie; CT 

* Material that is part of a sloped, layered system where the layers dip into 
the excavation on a slope less steep than four horizontal to one vertical 
(4H: 1 v), but only if the material would otherwise be classified as Type B. 

.-*,. : . . . r - > 
,‘..I 

5.1.3 Type C means: 

8 Cohesive soil with an uncctied compressive strength of 0.5 tsf (48 k.Pa) 
or less; or 

0 Granular soils including gravel, sand, and. loamy sand; or 

* Submerged soil or soil from which water is freely seeping; or 

l Submerged rock that is not stable; or 

l Material in a sloped, layered system where the layers dip into the excava- 
tion or a slope of four horizontal to one vertical (4H: 1V) or steeper. 

5.2 Soil Classification. The competent person must be able to classify 
each soil and rock deposit associated with a trench or excavation as to stable rock, 
Type A, Type B, or Type C soil. 

5.3 E&J=& of Ctassification. The classification of soil type must be accomplished by at 
ieast one visual and one manual test. There are several allowable tests that c.an be 
used to determine soil 
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type. This testing must be done by the competent person and performed prior to and 
during the job. Refer to Appendix A of Subpart P for manual and visual test 
procedures. 

5.4 Reclassification. If, after the soil has been classified, conditions change, the 
competent person is responsible for evaluating the situation and, if necessary, 
change the classification. 

5.5 @r-l-IA Soil Types 

5.5.1 Stable Rock 

5.5.2 

5.5.3 

5.5.4 

Stable rock is not one of the texture classes. However, it is one of the 0SH.A 
classifications of soil. Stable rock is solid mineral material which can be 
excavated; and the sides stand vert’ y1 =d remain stable snd vertical 
throughout construction. Corar is not considered stable rock. 

Cemented Soil 

Cemented soils are soils that are held together by a chemical agent such as 
calcium carbonate. Examples of cemented soils would include caliche and 
hardpan. Cemented soils are classified as Type A soils with an unconfined 
compressive strength greater than 1.5 tsf. 

Cohesive Soil 

Cohesive soils are basically fine grained soils. Cohesive soils range from 
clay through clay loam. A cohesive soil will stand unsupported when exca- 
vated and is plastic when moist. That is, cohesive soil can be rolled into a 
ribbon. A cohesive soil is hard to break up when it is dry. Cohesive soils are 
classified as Type A soils with an unconfined compressive strength @eater 
than 1.5 tsf. 

Granular Soil 

Granular soils are composed of coarse grained material that have very little 
cohesive strength. Granular soils include loamy sand, sand and gravel. A 
soil is classified as granular if more than 65% of the grains are distinguish- 
able with the unaided eye. Granular soils, when excavated will not stand and 
the walls of the excavation can crumble easily. Some granular soils will 
exhibit cohesion when wet, but when dry will fall apart. This type of soil is 
especially dangerous when found at a construction site because the walls of a 
trench appear to stand with no support, however, when they dry they could 
crumble and fall into the trench bottom. Granular soils are classified as soil c 

Type B or C, and may require the highest degree of protection. Type C soils 
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would have an unconf?ned compressive strength of less than 0.5 tsf. 

5.4.5 Cranuiar Cohesionless 

Soils that range from silt through sandy loam or arc composed of angular 
particles are said to be granuiar cohesionless soils. These are difficult soils 
to work with because the group ranges from a very stable Type B to the 
unstable Type C soil. Course angular granular soils are classified as Ty:pe B 
soils and have an uncorrfined compressive strength range from 0.5 tsf to 1.5 
tsf. 

5.5.6 Layered 5~11 System 

A layered soils system is composed of two or more distinctiy different soil or 
rock types arranged in Iayers. Mica YOUS seams or v:eakened planes in rock 
or shale are considered layered. The layers may lay on a horizontal plane or 
be sloped. When they are sloped into the excavation they represent a col- 
lapse hazard to the trench wall. A slope greater than 4H: 1V would classify 
any soil as Type C. SIoped layers less than 4H: IV wouId be classified as 
Type B soil. No layered system can be Type A soil. 

6.0 SBIJ$XON OF PROTECTIVE SYSB 

29 CFR 1926.652 requires that each employee in an excavation be protected from cave-ins 
by an adequate protective system uniess excavations are made in stable rock or are less than 
five feet in depth and examination by the competent person provides no indication of 
potential cave-in. 

Additionally, whichever protective system is chosen must have the capacity to resist 
without faiiure all ioads that are intended or could reasonably be applied to the system. 

6.1 nesien Be- Systems . The slopes and configurations of sloping 
and benching systems must be determined by the competent person in accordance 
with the requirements of 29 CFR 1926(b)( 1) through (b)(4) as well as 29 CFR 1926 
Subpart P-Appendix B. 

After the competent person has determined the soil type based on one visual and one 
manual test, he may design the sloping and benching system for excavations less 
than 20 feet deep using the following table. 
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MAXIKJM ALLOWABLE SLOPES 
BASED ON SOIL CLASSIFICATION 

Line Soil 

Stable Rock 

Maximum Allowabie Slope 
for Excavations I 

Less Than 20 Feet Deco 

Vertical Sides (90”) 

/I ~~ Type ASoil 3/4H:lV (53”) I 
Typz B Cr3iI 

Type C Soil 

1H:IV (45”) 

1 1/2H:lV (34”) 

Note: Sloping and benching for excavations greater than 20 feet deep must be designed by 
a registered professional engineer. 

6.2 Design _ s ms. of s DDQ~~ svst ms. shield systems and other D o u e r tect, ve sv :z I If the 
competent person determines that personnel w-ill be protected from cave-ins by a 
protective system other than sioping and benching, the design of the support 
systems, shield systems, and other protective systems be based on the conditions at 
the project site and data provided by an OHM or subcontracted registered profes- 
sional engineer or from tabulated data provided by the manufacturers of the protec- : .~ 
tive systems. 

;; 

The design of the protective system must be in accordance with the requirements of 
29 CFR 1926.652(c)(l) through (c)(4) and 29 CFR 1926 Subpart P-Appendices C, 
D, E respectively. 

In large/deep excavations where traditional shoring and sloping are not practical, 
afternate protective measures may be implemented to protect personnel in the 
excavation. Additionally, the top of the excavation must be protected with stop 
logs, earthen berms, or other types of protective barriers which will keep pedestrians 
and vehicles from approaching the edge of the excavation. Any deviations frolm 
traditional protective systems must be approved by the regional health and safety 
director. 

7.0 EXCAVATION SAFETY RE-WS 

Excavation activity exposes OHM personnel and subcontractors to many dangers which, if 
not recognized, can cause death or serious injury. 

,-.-., 
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7.1 Surface Hazards. The excavation area should be inspected and any debris, strut- 
tures, and surface protrusions that are located so as to create a hazard to employees 
shall be removed as necessary to safeguard employees. Any buiidings on the site 
should be evaluated for structural integrity and supported if necessary. 

7.2 Underground Installations/Utility Locations. Before conducting any excavation 
,T*ork, the location of utility installations, such as sewer, telephone, fuel, electric, 
water lines, or any other undergrourrd installations that reasonably may be expectr. J 
to be encountered during excavation work, shall be determined. This requirement is 
in addition to the requirements in the procedure titled Buried Utility Location and 
Associated Subsurface Field Activity. 

Utility companies or the state utiiity protection service shall be contacted at leE;t 
two working days prior to excavation activities to be advised of the proposed work, 
and asked to establish the location of the utility undergrcund installations prior to 
the start of actual excavation. 

OKM personnel and sub-contractors should be carefui to protect and preserve the 
markings of approximate locations of facilities until the markings are no longer 
required for safe and proper excavations. 

if the markings of utility locations are destroyed or removed before excavation 
commences Or is completed the OHM competent person must notify the utility 
company or utility protection service to inform them that the markings have been 
‘destroyed and need replaced. Normally, it will take two working days advance 
notice for the utility protection service to remark the locations. 

OHM equipment operators shall maintain at least 3-feet clearance between any 
underground utility and the cutting edge or point of powered equipment, 
When excavating with powered equipment within 36 inches of the markings of 
underground facilities, personnel should conduct the excavation in a careful and 
prudent manner, excavating by hand to determine the precise location of the 
facility/utility and to prevent damage. 

While the excavation is open, underground installations shall be protected, slrp- 
ported or removed as necessary to safeguard employees. 

7.3 s. OHM will provide a safe means of access to and egress from all 
excavations. The following are considered acceptable methods of entering and 
exiting excavations. 
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7.3.1 Structural Ramps 

Structural ramps that are used solely by employees as a means of access or 
egress from excavations shah be designed by the competent person. Struc- 
tural ramps used for access or egress of equipment shall be designed by a 
competent person qualified in structural design or structural engineering, and 
shall be constructed in accordance with the design. 

Structural members used for ramps and runways shall be of uniform thick- 
ness. Cleats or other appropriate means used to connect runway structurc:l 
members shall be attached to the bottom of the runway or shall be attached in 
a manner to prevent tripping. Structural ramps used in lieu of steps shall be 
provided with cleats or other surface treatments on the top surface to prevent 
slipping. 

7.3.2 Means of Egress from Trench Excavatj.ons 

,/+--.. 

7.4 

7.5 

7.6 

A stairway, ladder, ramp or other safe means of egress shall be located in 
trench excavations that are 4 feet or more in depth so as to require no more 
than 25 feet of iateral travel for employees. Any ramp used for employee 
egress must be sioped at an angle which would allow employees to waik 
upright out of the excavation. 

e. OHM and subcontract persormei who may be 
exposed :o vehicular traffic both on projects and public highways shall be provided 
with and shall wear warning vests or other suitable garments marked with or malde 
of reflectorized or high-visibility material. 

osure to Falling Loads. No OHM employee or subcontractor shall be permitted 
underneath loads handled by lifting or digging equipment. Personnel must stand 
away from any vehicle being loaded or unloaded to avoid being struck by any 
spillage or failing materials. Truck drivers may remain in the cabs of vehicles being 
loaded or unloaded when the vehicles are equipped with over-cab protective 
structures, in accordance with 29 CFR 1926.601 (b)(6), to provide adequate protec- 
tion for the operator from falling objects during loading and unloading operations. 

Systa for Mobile Equm. When heavy equipment and trucks operate 
adjacent to an excavation or when such equipment is required to approach the edge 
of au excavation, and the operator does not have a clear and direct view of the edge 
of the excavation, a warning system shall be utilized such as barricades, hand or 
mechanical signals or stop logs. If possible, the approach grade should be away 
from the excavation. 

i. 
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7.7 ; &.ardous Atmosnheres. Because there is a likelihood that e,,cavation activity at 
OHM project sites involve hazardous atmospheres, the OHM competent person 
must ensure that acceptable atmospheric conditions exist. 

The OHM competent person or his designee shall perform direct reading atmo- 
spheric monitoring in all excavations of any depth into which OHM personnel or 
subcontractors must enter where a hazardous atmosphere exists or could reasonably 
be expected to exist. If there are any questions, the competent person should treat 
the excavation like a confined space and foliow SOP 6-1, Confined Space Entry. 

Based on the coy-7etent person’s visual observation of the excavation and the soil 
and/or fill material, atmospheric monitoring may not be necessary. However, if 
conditions change, the competent person must re-evaluate whether atmospheric 
monitoring is required. 

7.7.1 Atmospheric Monitoring 

When atmospheric monitoring is required, the site safety officer must check 
the atmosphere for the following in the order shown: 

I. > 

0 Oxygen Content-acceptable conditions: 2 1% 

xi.:‘,: _.’ 
. Flammable Conditions-acceptable conditions: less than 10% LEL 

0 Toxic Atmospheres-based on established PEL or TLV 

NOTE: Any oxygen reading other than 21% must be investigated prior to 
employees entering the excavation. 

7.7.2 Ventilation 

Adequate precautions shall be taken, for example providing ventilation to 
prevent employee exposure to harmful atmospheres. When controls are used 
that are intended to reduce the level of atmospheric contaminants to accept- 
able levels, direct reading air monitoring shall be conducted periodically as 
determined by the competent person or SSO to ensure that the atmosph.ere 
remains safe. 

7.7.3 Emergency Rescue Equipment 

Emergency rescue equipment, such as self-containeci breathing apparatus 
(SCBA), a safety harness and line, or a basket stretcher, shall be readily 
available where hazardous atmospheric conditions exist or may reasonably 
be expected to develop during work in an excavation. This equipment shall 
be kept close to the excavation for use in an emergency. 
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c 
7.8 Protection From Hazards Associated T;ith Wa:er Accumulation. Employees shall 

not work in excavations in which there IS accumulated water, or in excavations in 
which water is accumulating, unless adequate precautions have been taken to protect 
employees against the hazards posed by water accumulation. The precautions 
necessary to protect employees adequately vary with each situation, but could 
include special support or shieid systems to protect from cave-ins, water removal to 
control the level of accumulating water, or use of a safety harness and lifeline. 

If water is cont.-olled or prevented from accumulating by the use of water removai 
equipment, the water removal equipment and operations shall be monitored by a 
competent person to ensure proper operation. 

If excavation work interrupts the natural drainage of surface water (such as streams); 
diversion ditches, dikes, or other suitable means shall be used to prevent surfac.e 
water from entering the excavation and to provide adequate drainage of the area 
adjacent to the excavation. Excavations subject to run-off from heavy rains will 
require an inspection by a competent person. 

* 
/---.. 

7.9 Stability of Macent Structures. Where the stability of adjoining buildings, walls, 
or other structures is endangered by excavation operations, support systems such as 
shoring, bracing, >r underpinning shah be provided to ensure the stability of such 
structures for the protection of employees. 

Excavation below the level of the base or footing of any foundation or retaining wail 
that could be reasonably expected to pose a hazard to employees shall not be per- 
mitted except when: 

c A registered professional engineer has approved the determination that such 
excavation work will not pose a hazard to employees. 

* A support system, such as underpinning, designed by a registered 
professional engineer is provided to ensure the safety of employees and the 
stability of the structure; or 

. The excavation is in stable rock; or 

. A registered professional engineer has approved the determination that the 
structure is sufficiently removed from the excavation so as to be unaffected 
by the excavation activity; or 

. If a support system has been put in place to stabilize an adjacent structure, it 
must be inspected for movement and structural integrity daily by the compe- 
tent person. i 

. Sidewalks, pavements, and other structures shall not be undermined uniess a 
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support system or aother method of protection is provided to protect 
employees from the possible collapse of such structures. 

7.10 Protection of EmDlovees From Loose Rock or Soil. Adequate protection shall be 
provided to protect employees from loose rock c)r soii that could pose a hazard by 
falling or rolling from an excavation face. Such protection shall consist of scaling to 
VTmove loose materiai; installation of protective barricades at intervals as necessary 
on the excavation face to stop and contain falling material; or other means that 
provide equivalent protection. 

Employees shall be protected from excavated or other materials or equipment that 
could pose a hazard by fallmg or rolling into excavations. Protection shaii be 
provided by placing and keeping such materials or equipment at least 2 feet frc~m the 
edge of excavations, or by the use of retaining devices that are sticient to prevent 
materials or equipment from falling or rolling into excavations, or by a combin.ation 
of both if necessary. 

7.11 mections. Daily inspections of excavations, the adjacent areas, and protective 
systems shall be made by a competent person for evidence of a situation that could 
result in possible cave-ins, indications of failure of protective systems, hazardous 
atmospheres, or other hazardous conditions. ATA inspection shall be conducted by 
the competent person prior to the start of work and as needed throughout the shift. 
Inspections shall also be made after every rainstorm or other hazard-increasing 
occurrence. These inspections are required when employee exposure can be 
reasonably anticipated. An Excavation/Trenching Permit must be completed by the 
competent person to document the inspections. Canceled excavation/trenching 
permits should be placed in the project file upon completion of the project. 

Where the competent person finds evidence of a situation that could result in a. 
possible cave-in, indications of failure of protective systems, hazardous atmo- 
spheres, or other hazardous conditions, exposed employees shall be removed from 
the hazardous area until the necessary precautions have been taken to ensure their 
safety. 

7.12 m Protecta. Where employees or equipment are required or permitted to cross 
over excavations; walkways, or bridges with standard guardrails shall be provided. 

Since open excavations are often an attractive nuisance to the public, adequate 
barrier for physical protection shall be provided at all excavations. Remotely 
located excavations may require special protection including, but not limited to, 
highly visible snow fence, concrete “jersey” barriers, chain lii fence and flashing 
warning light. All wells, pits, shafts, etc., shall be barricaded or covered. Upon 
compietion of expIoration and similar operations, temporary wells, pits, sha@ etc., 
shall be covered or backfilled. 
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An Excavation/Trenching Permit must be compieted by the competent person each d -;y that 
an excavation is open and possesses safety hazards to personnel who work around or may 
have to enter the excavation. 

If a project site has several excavations open, and active, each excavation must have its own 
permit completed. Conversely, a project site which has an open excavation that is not 
active does not require a dai!y ExcavatiorR’rerching Permit if the competent person 
determines that the excavation is NOT posing hazards to site personnel or the public, and is 
adequately guarded. The competent person must determine what type of inspections and 
documentation will. be required. 

The Excavation/Trenching Permit jhouid be retained in the project file and will serve as a 
record of daily excavation inspection. 

c. 
Effecttve L&z: 1 August 1996 



EXCAVATION!IRENCHIiG PERMIT 

]FlQ.I’LOYEE TRAINING AND PRE-EXCAVATION BRIEFING 

1. Does this job require special training: YES-- NO- 
2. Safe excavation and rescue training conducted on: ,DATE 
3. Mandatory pre-excavation briefing conducted on: ,DATE 

SOa C~XNFJCATION 

1. Will the competent person classify the ssil based cn its 
properties and site.conditions? 

YES-.- NO- 

If yes, proceed to 2-6 of this section. If no, then soil is assumed to be Type C and the competent pelnon will apply 
the requirements for Type C protective systems. 

2. Based on visual observation, which best describes the soil in this excavation? 
q Stable Rock 0 Cemented Soil q Cohesive Soil 0 Granular Soil 
0 Granular Cohesionless oLayered System 

3. Based on visual observation, which best describes the moisture condition of the soil? 
0 Dry Soil 0 Moist Soil 0 Wet Soil 0 Samrated Soil 

4. Is a pocket penetrometer available for use on site? =L.- NO-m WA 

If yes, what is the average tons per square foot of the soil in this excavation? tsf 

5. Based on at least one manual test, what classification is the soil in this excavation? 
0 Stable Rock 0 Type A Soil 0 Type B Soil 0 Type C Soil 

6. What manual test was used to determine the soil type! 
0 Plasticity q Dry Strength OThumb Penetration 0Other 

ELECTRICAL SAFETY 

1. Are all electrical devices grounded and/or GFCI protected? YES- NO-- N/A 

SURFACE ENCUMBRANCES 

1. Have all surface encumbrances that are located so as to create 
a hazard to employees been removed or supported, 
as necessary, to safeguard employees? 

,---- 
UNDERGROUND INSTALLATXONS 

1. 

2. 

3. 

Have the estimated locations of all underground installations 
been determined prior to excavation? 
Have utility companies been contacted and advised 
of proposed work? 
If underground installations are exposed, are they prote-ted, 
supported or removed while excavation is open? 

YES- NO-- N/A--- 

YES- NO-, N/Am--- 

es-- NO-, N/A-e- 

ms-- NO-- N/A- 



ACCESS AND EGRESS 

EXCAVATION/TRENCHING PERMIT 
(continued) 

1. 
2. 

Are stairways, ladders, or ramps provided every 25 feet? 
Are structural ramps that are used for access and egress of equipment 
and/or personnel designed by a competent person qualified in 
structural design and constructed jn accordance with the design? 

YES- NO-- N/A 
YES- NO- N/A 

JJJ@OSURE TO VEHICULAR TJAFFIC 

Are personnel exposed to public or project vehicular traffic wearing 
reflectorized or high visibiiity vests? 

ES-- NO- N/A 

OSUIU TO FALLING LOADS 

Are employees prohibited riom standing underneath loads 
handled by lifting or digging equipment? 

G SYSTEMS FOR MOBILE EOUIPMENT 

Are warning systems utilized when mobile equipment is 
operated adjacent to or at the edge of an excavation? 

YES- NO-- N/A 

-f=- NO- N/A 

If yes, which type is being used? 
0 Hand Signals ostop Logs 0 Earthen Berm 3 other 

T]EsTxluG ATMOSPHERES FORJj&Q,RDOUS 

1. 

2. 

Are the atmospheric hazards that can be reasonably expected 
to exist in excavations gr cater than 4 feet deep tested and 
controf led? 
Is testing conducted as often as necessary to ensure 
safety or personnel? 

YES- NO- W/A 

YES- NO- N/A 

TIMES& Time: Time: Time: Time: Time: 
READINGS: LEL: O/Q LEL: % LEL: “/ LEL: % LEL: 0x3 

Oxygen: % Oxygen: “/e , Oxygen: , % Oxygen: "/p Oxygen: % 
Toxic: PPM Toxic. .- PPM Toxic *- PPM Toxic a- PPM Toxic *- PPM 

of- of- of- of--- of- 

SPECIAL PRECAUTIONS: 

GENCY RESCUE EOUIPMENT 

1. Is emergency rescue equipment such as SCBA, safety harness 
and line, or basket stretcher readily available and attended 
when hazardous atmospheric conditions exist? 

YES- NO-- N/A 

J’ROTE(rTION FROM HAZARDS ASSOCIATED WITH WATER ACCUMULATION 

1. 

2. 

Is water being controlled or prevented fkom accumulating 
in excavation by the use of water removal equipment? 
Is water control equipment operation being monitored by 
a competent person? 

YES- NO-- p’/A 

’ YES- NO-- N/A 



EXCAVATION/TRENCHING PERMIT 

STABILITY OF ADJACENT STRUCTURES 

(ccntinued) 

1. 

2. 

Are support systems such as shoring, bracing, or underpinning 
provided to ensure stability of adjoining structures (i.e., 
buildings, walls) endangered by excavation activities? 
Kas the support system been designed by a registered professional 
engineer? 

f’ROTECTION OF EMPI,OYEES FROM LOOSE ROCK CR SOIL 

1. Are employees protected from excavated or other material and 
equipment by placing this material a minimum of two (2) feet 
from the edge of excavations or by the use of retaining devices? 

INSPECTIONS 

.,‘+--. 

Are daily inspections of excavations where employee exposure can 
be reasonably anticipated being done by the competent person? 
Are inspections being performed by a competent person after every 
rainstorm or other hazard increasing occurrence? 
Are employees removed from the excavation if the competent person 
finds evidence at any time of a simation that could result in a 
possible cave-in, protective system failure, hazardous atmosphere 
or other hazardous condition? 

OTECTION 

i .._. 

1. 

2. 

Are standard guardrails provided on walkways and bridges that 
cross over excavations? 
Are ail remotely located excavations adequately barricaded 
or covered? 

SHORING AND OTWER PROTECTIVE SYSTEM 

1. 

2. 

Has all shoring and/or other protective system been designed 
by a registered professional engineer or accompanied by 
tabulated data from the manufacturer? 
Is shoring and other protective system checked/measured each day 
to detect movement and possible failure? 

I have inspected the excavation described in this permit: 

(Signature of Competent Person) 

Copy: Project file 

(Date) 

YES- NO-.- N/A 

YES-m-.. NO--- N/A 

YES---. NO- N/A 

ES--- NO..-.--. N/A 

Y=--- NO-. N/K 

ES- NO__. N/A 

YES-- NO-.- ‘NIA 

YES--- NO--- N/A 

YES- NO-- N/A 
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HEALTH & SAFETY PROCEDURES 
*%$!k OHM Remediation 

K&p SAL vkes Corp. HIGH PRESSURE WASHERS 

PROCEDURE NUMBER 7-l 

LAST REVISED 7J96 APPROVED BY: 
I 

1.0 QBJECTIW 

OHM Remediation Services Corp. (OHM) personnel who have been trained in the proper 
set-up, use, and care of high pressure washer? -till be authorized to operate t-his 
equipment. 

2.0 pm 

This procedure describes requirements for the safe operation of the high-pressure washer. 

,c I”.. 

3.0 SOW PROTECTIVE EQUIPMENT ‘$.‘, .i / , ._. <’ il. , ‘I AI, ~. 

The follo&ng equipment will be worn by operators and assistants: 

_- . Safety shoes or boots 
,,p L “. -: : !. c 
:Fi::. . Metal footandshin guards I : ‘- I_ “i: ,’ 1 

. Eye protection (goggles and face ‘shield) 

. Hard hat 

(?I Heavy duty PVC rain suit or equivalent 

. Heavy chemical resistant gloves 

. Hearing protection 

4.0 -PROCEDURE 

. The operator should review the operating manual for the unit and follow all 
instructions and precautions. 

. Before use, the operator should inspect the pressure washer, the hoses, and the 
lance to ensure that ail equipment is in accept&e opera&g condition. The 
operator should carefully inspect the relief device to ensure proper filnctioning. 

.- 

‘L. 

. No modifications can be made to the equipment except those authorized by the 
manufacturer. c 

Effective Date: 1 August 1996 



HIGH PRESSURE WASHERS Procedure Number 7-P PageZofa// 

a Only trained, authorized personnel will operate the high-pressure washer. 

. The lance must always be pointed at the work area and never at the operator or 
other personnel. 

. The operator must maintain good footing. 

. The operator must have an assistant to aid in moving the hose to different areas 
and backing up the operator. The assistant must remain in back of the operator. 

* Non-operators must remain a safe distance from the operator. The distance must 
be a minimum of 25 feet. 

c 

The operating pressure should never exceed that ?;%ich is necessary to compljete 
the job. 

No unauthorized attachment may he made to the unit. (The trigger should never 
be tied down.) 

The operator should be changed at frequent intervals to avoid fatigue (at least 
hourly). 

F@ipment should be cleaned often to avoid oil or dirt build-up, especially around 
the trigger and guard area 

Always increase pressure slowly to inspect for leaks. All leaks or malfunctioning 
equipment must be repaired immediately or the unit taken out-of-service. 

An assistant should always be standing by at the pressure generator to shut down 
the equipment and monitor the pressure. 

All users must be trained in emergency shut down procedures and general 
equipment maintenance. 

All lances must be made of seamless &&&.ss steel. Do not use carbon steel 
which can corrode and result in weakening of the lance. 

DQ..NXU&$QDIFY ‘QEQQGE. The lance barrel, from trigger block to the tip, 
should not be less than 48 in&~ as recommended by manufhhrem of 
hydroblasting equipment. (Tbia is to prevent the operator from inadvertently 
diiting the lance at himseif.) 

&ffective Dote: I Arrgust 1996 



. A serious risk of infection and fLrthe- compljcations is possible f20Ln a c 
hydroblasting laceration. If an injection injury is suspected, the treating physician 
should be informed so he/she can request a surgeon who specializes in injection 
injuries. The specialist may have to perform surgery on the affected body part in 
ord.er to remove the material (oil, particles) that was injected directly through the 
skin. 

. . _. - 

., . . ..i..’ :’ , I, 1: 
-. 
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OHM Corporation 

HEALTH & SAFETY PROCEDURES 
EQUIPMENT OPERATOR QUALIFICATION -._ - 

PROCEDURE NUMBER 7-14 

1 LAST REVISED 7/96 APPROVED BY:: JI?K/FHH jj 

1. OBJECTIVE 

OHM Xemediation Services Corp. (OHM) will qualifj personnel who operate heavy 
equipment at field project sites and OHM facilities. 

2. PURPOSE 

This procedure outlines the minimum requirements for the field qualification of OHM 
personnel who may have the desire, or are required to operate OHM owned and rented 
heavy equipment. This procedure applies to ‘he following pieces of heavy equipment: 

. 

* 

a 

{. xw.3.. 

. -: 
c . f . . 

Rubber tire backhoes 
Tracked and rubber tire excavators 
Bulldozers 
vacuuul tnlcks 
Off-road dump trucks (straight body and articulating) 
Compactors 
Water trucks (straight body and articulating) 
Bobcats 
Tracked and rubber tire loaders 
Skid and truck mounted vacuum unit 

This procedure does not allow for the field certification of personnel operating sit-down 
counter balanced (warehouse) and rough terrain forkHIs and boom trucks or cranes. The 
operation of these pieces of equipment are regulated by OSJJA and require more extensive 
training and certification. Refer to SOP 7-4, Fork Lifts, and SOP 7-2, Cranes and Hoisting, 
for specific operator requirements. 

,3. GENERAL 

No OHM personnel may become field qualified to operate a piece of heavy equipment until 
they have received instruction on the inspection, proper use, safety features, and mainte- 
nance requirements of the specific piece and/or type of heavy equipment which they wish 
to operate. This includes all pieces of equipment listed in section two of this procedure. 
For the purposes of this procedure, the following terms will be used for consistency: 

Effecfive Date: I August 1996 



,,- z EQULPMENT OPERATOR QUALIFICATION , Procedure Number 7-14 

3.1 

0 Supervisor - OHM representat ive who has the authority to field qualify OHM 
employees on various pieces of heavy equipment. 

6 Operator - (3HIvI employee with a job title other than equipment operator who 
wishes to or is required to operate OHM owned or rented heavy equipment. 

&,nonnel Who Ma_v Field Qualifir Pe_rsonnel to Operate Equipment. The p:roject 
site supervisor or his/her designee (i.e., Senior Equipment Operator) will be the 
person responsible for the field qualification of OHM employees who wish to or are 
required to operate heavy equipment. The site supervisor is required to complete 
the following steps when qualifying personnel to operate equipment. 

3.1.1 Determine if the potential operator is physically capable of operating the 
equipment safely. 

3.1.2 Determine if the potential operator is willing to accept the responsibility 
which accompanies the operation of heavy equipment. 

3.1.3 Provide instruction on the pre-startup as weil as periodic inspection of 
the equipment which is required to ensure that the equipment is operating 
safely and within normaI parameters. 

3.1.4 Provide instruction on the safe operation of the equipment including all 
safety features built into the equipment This should include as a! mini- 
mum the following items: 

Safe start-up 
Use of safety disabling devices 
Use and application of seat beWhamesses 
Location and inspection of horns, lights, and backup alarm 
Normal operating parameters 
Function and normal appearance of all gauges and meters 
Equipment travel procedures 
Approximate height and weight, including safe cfearance heights 
Safe procedure for loading and unloading of equipment 
Normal shut-down procedures 
Emergency shutdown procedures 
Safe parking or storage of equipment 

i- 

Eflective Dare: I August 1996 



EQUIPMENT OPERATOR QUALJFICATION Procedure Number 7-14 Page1 

3.1.5 

3.1.6 

3.1.7 

3.1.8 

Provide instruction on the proper maintenance of the equipment required 
to keep it within safe and normal operating condition. This instruction 
shouid include, at a minimum, the following items: 

Location of the vital fluid check ard 1711 ports. 

Location of all lubrication points and procedure for proper lubrication 
including frequency. 

C;=ting and housekeeping requirements (i.e., procedure and ii-e- 
quency of track cleaning) 

Other equipment specific maintenance procedures 

Observe the potential operator perform safe operations with the piece of 
heavy equipment including ail tasks which are required to make the 
equipment operational inciuding such items as traveling with the ‘equip- 
ment and Ioading and unloading it into its travel trailer. 

During the qualification of the potential operator, the supervisor s:lould 
use the “Heavy Equipment Field Operator Qualifkation” form as a 
checklist to ensure that all points have been covered with the operator. 

Once the supervisor has observed the potential operator demonstrate the 
safe operation of the specific piece of equipment, he/she must sign the 
Qualification form and forward it to Corporate Health and Safety for 
inclusion into the employee’s training file. 

3.2 Potential Operator Requirements. OIM employees who wish to or are reqltid to 
operate heavy equipment must meet the following minimum qualifications. 

3.2.1 Possess the physical capability (i.e., adequate vision and hearing:) to 
operate the equipment safety. 

3.2.2 Possess a valid and current drivers license. 

3.2.3 Experienced no “At Fault” vehicle accidents with OHM owned or rented 
vehicles within the last 12 months. 

Effecfiw Dote: I August 1996 



Field Qualification cf Personnel 
To Opera‘z Heavy Equipment 

c-- 3nployee Name: 

Name of Equipment on which employee wishes to Quality: 

Maintenance; 
Cl Review location of all vital 4 reservoirs 
Cl Review location of all Iubncation points 
0 Review daily inspection checklist 
0 Review periodic maintenance requirements (e.g., oil change schedules) 

Safetv Devices and Start-uD; 
U Location and function of safety disabling device (if equipped) 
0 Tocation of fire extinguisher 
3 Location and function of back-up alarms 
0 Location and function of horn 
Cl Location and function of lights 
0 Location and correct application of seat beitsisafety harnesses 
Cl Pmpa start-up sequence 
q Function and appearance of all gauges and meters ,-_e.- 

J’ 
1\ 

r2peration: 
Cl Smooth and safe equipment travel procedures 
Cl Smooth and safe operation 
0 Review weight and weight of equipment 
0 Demonstration of safe Ioading and binding of equipment for travel 
U Normal shutdown procedures 
0 Emergency shutdown procedures 
Cl Demonstration of safe parking or storage of equipment 

cornmms: 

Ooerator Acknowledrrement; 

I have reviewed and understand all of the information listed above. I also understand that as an operator of the quipm~cnf I am responsible 
for daily inspection and maintenance as well as the safe and efTicient operation of the equipment. 

, 

Operator Signature Employee No. Date - 

Sunervisor/Senior Eouinment Operator Acknowledeement: I have reviewed all of the information listed above as well1 as any other safety 
or operational features of this equipment with the above signed. He/She has demonstrated competenance in operating this piece of 
equipment safely. 

,, I--_ 

Supervisor/Senior Equipment 
Operator Signature 

f. &t,-,), tloh . . 
O&il- Employee Training File (Corpora~c Hulls and Safky) 
COPY - Employee 

Regional Training File 

Employee No. -Date - 



M Remediation 
Effective Date 

A Subsidiary of OHM Corporation 

1.0 PURPOSE 
This Standard Operaant; Procedure (SOP) defines the responsibilities and procedures for utility identification, 
location and associated subsurface field activities at project sites. 

This procedure appL,s to all subsurface field activities performed by OHM, including excavation and srrbsurface field 

i 
investigations involTing mechanical equipment (i.e., dr:!ling) at project sites. 

3.0 REQUDWMENTS 
Ail subsurface field activities performed by OHLM require buried utilities to be identified and located prior to 
performing subsurface field activities at the pro,,:ct site. Buried utilities required to be identified and located include: 
pressurized utility lines, telephone and electrical cable. Once the buried utility is identified and located, all 
associated subsurface field activities must be performed in accordance with this SOP. Any deviations from these 
procedures must be approved by the Regional Health ard Safety Director. 

4.0 RESPONSIBJXITIES 
4.1 Project Manager 
The project manager is responsible for allocating adequate rescrrrces to implement this SOP, for coordinating buried 
utility location procedures with the utility and for directing the site supervisor to implement this procedure at the 
project site. The project manager is also responsible for verifying that required documentation be maintained in the 

i/xl‘, Site Safety Plan and project files. 
I 

4.2 Site Supervisor 
The site supervisor is responsible for implementing this procedure at the project site. The site supervisor is also 
responsible for documenting the utility locations on the site map and listing the utility emergency contacts in the Site 
Safety Plan. 

5.0 PROCEDURE 
5.2 Buried Utility Location 
1. Contact the local utility company or utility service locator in your geographic area and identify which 

underground utilities (i.e., electrical, gas, water, telephone, cable) need to be identified in your proposed 
excavation/drilling area. 

2. Inform the utility company or utility service locator with the exact location of your proposed excavation/drilling 
area and depth. Provide suitable plans, drawings, and/or maps of the proposed excavation/drilling area and 
depth. Provide the utility company or locator service a realistic over-estimate of the area to be cleared of 
underground utilities when the excavation area or depth is in question. Obtain “as built” drawings from clients 
showing utility locations on-site when available. In some cases, ElectroMagnetic (EM) or Ground Penetrating 
Radar (GPR) surveys of the proposed work area may be appropriate when little or no informaticln is available on 
the proposed excavation /drilling area at abandoned industrial facilities. 

3. Where feasible, arrange for a responsible OHM person, familiar with proposed excavation/drilling activities, to 
meet each utility representative or locator service at the site prior to site mobilization. 

4. At a minimum, follow up with each utility company or locator service that was provided with suitable plans, 
‘--. drawings or maps and confirm that the proposed excavation/drilling area to be cleared is correctly interpreted by 

the utility company or locator service. 



Effective Date Numk 

BURIED UTILITY LOCATION AND October 23, 1995 SOP-SHS-04 
ASSOCIATED SUBSURFACE FIELD ACTIVITIES 

jPage / Revision Cl 

5.0 PROCEDURE - CONTlMJED 
5. Once buried utilities have been identified by the utility company or locator service, document their location on 

the site map and attach to the site safety plan. 

3. List the names and telephone numbers of each utility company and locator service representative used, attach to 
the site safety plan and use during site emergencies. 

5.2 Associated Subsurface Field Activities 
1. All identified buried utilities within 15 feet of subsurface field activities (i.e., excavations, drilling) will be 

manually exposed by hand excavation, hand augering or air knife techniques to verify the utility location. 

Fcr excavation activities adjacent to the utilities, hand excavation is required at 15 feet intervals along the 
utility length until the identified utility location is 15 feet outside the excavation area. 

Hand excavations are required to expose 2 feet on either side of a low pressure line or telephone cable. 

Hand excavations are required to expose 4 feet on either side of a high pressure line or electrical cable. 

Heavy equipment/excavation operations must be prohibited L reet from a low pressure line or electrical cable 
and 4 feet from a high pressure line or electrical cable. A spotter is required in the immediate vicinity of these 
heavy equipment/excavation operations to warn operators as to their proximity to the utility. 

For drilling activities, hand augering or hand excavation is required to the anticipated depth of the buried 
utility, but at least 5 feet, when drilling operations are within 15 feet of an identified and marked buried 
utility. 

Excavation spotters and drillers must be made aware of the potential risk for encountering buried. utilities, even 
after proper utility location procedures have been followed. 



APPENDIX E 

HEALTH AND SAFETY FORMS 

Accident/Injury/Illness Report Form 
Accident/Injury/Illness Status Report Form 
Heavy Equipment Inspection Forms 
Instrument Calibration Logs 
Air Monitoring Instrument (Direct Reading) Logs 
Fire Extinguisher Checklist/Inventory Form 
Daily Safety Meeting Log 
SCBASAR Inspection Forms 
Project Site Safety Inspection Checklist (weekly) 
Cardinal Safety Rules 
Activity Hazard Analysis 
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5% OHM Xemediation 
services Corp. 

SUPERVISOR’S ACCIDENT IN’VESTICATION REPORT 

Cheek all that apply: 0 Injurylliiness Cl Fatality Cl Compiaint 0 Not Work Related 

17 Auto Liability 0 Auto Physical Damage 

0 General Liability Cl Property Damage Cl Environmental 

Exact Date and Time of Incident -a.m. - p.m. Shift u 1st a 2nd a 3rd 

OHM CORPORATION 
(Employee’s Home Division/Regional Office/Subsidiary) 

Address 
City state 

PROJECT IDEKllFlCATION (Project Aeiated Incidents Only) 

Project No. Project Start Date Completion Date ~ 

Lacation (Fuil Address) 

Telephone Project Manager - 

EMPLOYEE INFORMATION 

Gwbyee’s Fuil Name Employee No -- 

L . ,egbiar Full Time Q Regular Part iime Q Temporary cl Non-Employee 

Home Address 

Date of Birth Age - Social Security No. - - __ - sex a~ a F 

Job l-ha Department Date Hired ___ 

Length if Employment D InTraining. Q- MOS. a- Yrs. Time in Jab Clms c1 In Training, a-. MO.% up Yrs. 

Name of Employee’s Direct Supervisor 

Supervision at Time of A&dent Cl Direcdy Supervised Q IndirectQ Supewised Q Not Super&d 

Specific titian Where incident Occurred 

To Wham Was Incident Reported? 

Cl OHM Facility a Project Site a Other _ 

When? - 

Witness Name/Address 

Witness Job Title/Reason in Area 

Describe Employee’s Job Duties Being Performed When Injured 

Oesaibe Fully the Events Which Resulted in the Accident/injury/Illness 

- 

^. ?.CC e^..-__,_._ _.. -. -._ ^ - 



(Use Extra Page if Needed) 

,,+zescribe the Injury/Illness in Detail; Indicate Part of Body Affected 

Name of Objec*JSubstance Which Directly Injured Employee 

HasMill Employee Seek Treatment? Cl Yes Cl No Did Employee Die? Q Yes a No 

. .znefAddress of Hospit~MXctor 

Describe Treatment Given 

Was Employee Abie To Return To Work? 0 Yes QNo 

If YES: Q Regular Work Cl Work with Restricted Activities 

Restrictjan 

If NO: Date Lost Time Began Oare/EZ. Date To Return 

Identify Personal Protective Equipment Used by Injured Employee 
,i--_ 

What Training or instruction Had Been Given? 

How Couid This Accident Yave Been Prevented7 

Conedive Action 

Signature 

Signature 

Signature 
__ --. ., 

IXTRIBUTlON 

(Supvrmanager) Date _ 

(Safety Officer) Date _ 

(Proi. Manager) Oate _ 

Original To: Division Secretary at Employee’s Home Office 

Copy To: Cl Cqmrate Health & Safety Q Regional Health 8 Safety Manager 
a Project Manager a Site Safety Fite 



s Aa- 3 OHM Remediation 
\ - = Services Corp. - 

EMPLOYEE’S ACCIDENT REPORT 

Check all that apply: Cl Injury/Illness 0 Fatality Cl Complaint 0 Not Work Related 

0 Auto Liability 0 Auto Physical Damage 

0 General Liability Cl Prdperty Damage 0 Environmental 

Date, Day, and Time of Incident Oam a pm 

Your h(amc: Your Emp. No.: - 

Home Address: Home Phone # - 

Birth Date: Age: Social Security No.: Sex: -- 

Job Title: Dept.: 

Accident location (if Project related, give Project #, Client. Address and -hnqe g): 

Date of Hire: - 

- 

On OHM premises? C Yes 0 No 

Witness Name!Address 

How did accident occur’!: - 
,,“--\ 

Was medical attention required? C! Yes c1 No 

Did you return 10 \vork? Z Yes 0 No Your usual Job? 0 Yes 0 No if not explain: 

W!as the accident reported to a supervisor’? 0 Yes 0 No Supervisor’s name: - 

- 

Empioyee’s Signature Date 



Form 0085 
H & S Dept. 

2/95 

*=- _ OH31 Remediation 
<m Services Corp. 

A Sub*idwY arow Corpauoll 

INJURYIILLNESS STATUS REPORT 
Employee 

Home Address 

:ob Title 

Date of injury/Illness 

Sociai Security No. 

Phone 

Home Division 

Description of Injury/Illness 

AUTHORIZATION TO RELEASE INFORMATION 

I hereby authorize all physicians, hospitals, clinics and ail persons to discuss with, and release to OHM Remediation Services 
Corp. and its authorized agents, any information or copies thereof acquired in the course of my examination or treatment for 
the injury identified above. This authorization shall not extend to any other medical condition, past or present, unless the same 
is causally or historically relevant or related to the injury referred to above. 

Employee Signature _ Date - 

PHYSICIAN OR MEDICAL PERSONNEL TO COMPLETE REMAINDER OF FORM 

WORK STATUS 
c3 Employee may return to work with no limitations 

Date 
,.ih~ 

0 Employee may return to work on 

Date 

with limitations indicated. These restrictions are in 

effect until or until Reevaluation 

Date 

Otl 

Date 

Employee may work - hours in a work day. 

G Employee is totally incapacitated at this time. 

Patient will be reevaluated on 
Date 

DEGREE 
2 Sedentary Work. Lifting 10 pounds maximum 
and occasionally lifting anolor carrying sucn articles 
as dockets, ledgers, and small tools. Although a 
sedentary job is defined as one which involves 
sitting, a certam amount of walking and standing is 
often necessary in carrying out job duties. Jobs are 
sedentary if walking and standing are required only 
occasionally and other sedentary criteria are met. 

2 Light Work. Lifting 20 pounds maximum with 
frequent lifting and/or cartyrng of objects werghing 
up to 10 pounds. Even though the weight lifted may 
be only a negligible amount, a job is in this category 
when it requtres walking ?r standing to a significant 
degree or when it involves sitting most of the time 
wfth a degree of pushing and pulling of arm and/or 
leg controls. 

= Medium Work. Lifting 50 maxfmum wrth frequent 
lifting arm/or carrying of otjects weighing up to 25 
pounds. 

J Heavy Work. Lifting 100 :ounds maximum with 
frequent lifting andlor carrytng of objects weighing 
up to SO pounds. 

G Very Heavy Work. Lifting objects in excess of 
100 pounds wrth frequent lifting and/or carrying of 
objects weightng 50 pounds or more. 

LIMITATIONS 
1. The Emoloyee may: 

a. Stand/walk 

X None J 1,4 hours 

2 4-6 hours 2 64 hours 

b. Sit 

S l-3 hours C 36 hours 

3 S-8 hours 

c. Drive 

C l-3 hours 2 35 hours 

C 54 hours 

2 Employee may use hands for repetitive: 

.Z Single grasping 0 #Pushing & pulling 

2 Fine manipulation 

3. Employee may use feet for repetitive movement 

as in operating foot controls: 

Z Yes 0 No 

4. Employee is able to: 

Frequenty Occasionally Not all All 

a. Bend ._........ 0 C 0 

b. Squat . . . . . . . . =! 0 

c. Climb . . . . . . . . 0 C 0 

Diagnosis 

Treatment 

Other 

j”^-. 

Uate of this Report 

Physician’s Name 

Address 
White - Company Copy 
Canary - Clinic Copy 
Pink . Employee Copy 

PHYSICIAN’S REPORT C Referred to company physician 
G Employee referred/admitted to: 

Whom 

Address 

Phone 

Date Time 

Physician’s Signature 
Print 

Phone - 

16406 U.S. Route 224 E. l P.O. Box 551 * Finrtlal/ AU AFQQo-*FFd - ‘a-n\ 
IAs- e0.r 8 



‘i 
/ 

DAILY HEAVY EQUIPMENT SAWTY INSPECTION CHECKLIST 

EQUIPMENTLDNO.: EQUIPMENTNAME: WEEKOF: 

Anti-Skid Tread Stew Clear of Mud 

Safety Sinns (i.e. counterbalance swine area) 

Fire ExGnguisher 

General Condition 

_Puel Conneclion 

Oil (full and no leaks 

Clear Of Extra Materials 

Lift Arm and Bucket 

Tires/Tracks 

Steering 

TIJESI)AY WEI)NESI)AY 1 TIiURSDAY 

I 

. 
I I 

4. If an unsatisfirctory condition is observed, suspe 



. 

COMBUSTIBLE GAS INDICATOR 
CALIBRATION DATA SKEET 

PROJECT # 

INSTRUMENT NC!.: CALIBRATION GAS % LEL: --- 
CALLBRATION GAS: CEMICAL MONTORED 

CAL GAS 0, CON(IENIRAnON: CONVERSION FACTOR: 

NOTE: METER READING x CONVERSION FACTOR = LEL. OF AMOSPHERE 
(Coawnioa factor ma bs t&ad iu iaamama rxaaodl 



HNJ4'HOTOIONIZA~ONDETECTOR 
CAUBRUIONDATASHEET 

PROJECT # 

DATE: 
mmww NO. CXLIBRA?TON GAS: 
LAMP ‘RIPE: CALIBRA’ITON PERFORMED BY: 



DIRECT READING INSTRUMENT LOG 

Date Project 

Operator Project F’o. 

instruments 

Project Activities Being Monitored 

tnstrurnent/Action Level Background Reading 



PORTABLE FIRE EXTINGUISEER CEEcgLIsT 

0Ece/sb0p Locatim 

INVENTORY 

Serial No. LllCiti0n %kilNO. LOcatiOn 

. 

i^-ol.. 

. . Illspxeon Points 

L 
2 
3. 
4. 
5. 

Fire t=abpkher is in assigned location 
Accpss is not obsmuxed 
Fire extbpkher is fnily charged 
Lock-pin in place 
Testtagamchedandczmat 

INsPEmoNs coMF- 

Montfi - 

J- 

----- Juse ---- Dcrrmbu:L - --- .LA_-- &’ ..“. -- 
. : ._..- .I... “.. 1-m - .“. -A., I- . , -,*- - ‘I-- - 6”‘; .p. - ..- ‘.“. . .- 



DAILY SAFETY MEETING LOG 

,,--a,. 

Client: 

Job No.: 

Date: 

Specific Location: 

&WETY TOPICS PRESENTED: 

Protective CIothing/Equ.ipment: 

- 

-- 

ChemicaI Hazards: 

PhysicaS Hazards: 

Emergency Procedures: 

Hospital/Clinic 

Hospital Address: 

Phone: 

EMS Phone: 

Special Equipment: 

ATTENDEES: 
Name Printed: Signature: 

Meeting Conducted By. 

Name Printed S$nature 



DAILY SAFETY MEETING LOG 
(CONTINUATION PAGE) 

Date: Client: 

Specific Location: Job No. 

SAFETY TOPICS PRESENTED: 

A'ITEWDEES: 

Name Printed: Signature: 



01 IM Corpmtiou 

SCUA MON’l’ilLY IN3A’IECII’IoN CIIIXKLIST . . 

- -- 

IlEEhl INSI’ECIWI) . - 
- 

.- 
-- 

__ 

-- 

_- 
-- 

.- 

L 

- 

Jr99993 Jnn. hlny Not. 

C0r991ccll9991s aro IiRht 

Vrco-picca i99 8999991 

tondillon 

Itnbber natla ttllal9lo 

ttcgul9Ilor fu99clions 
ptoporly 

Ah91 boll fulrtllu99r 

pro~9ctly 
-- 

cyllndct fully thargcd 

c!ylh9rlcr I9yll9alcsl 

c99rrc99l (wllhhl 3 years) 

Unll is chm 

un1ctgcnty Iry(uMs 
funcliuns properly 

t998~CCh996 hI~ht~8 Id 

cnwinvca nrrn9i9cr 

~~~Cll3NClU!$ IN ADtWU I’lUMS tttlUUIItt3 UNIT ‘l-0 l.li3 TAUOW AND StUMOVUU PItOM SUnViCU 



8AR ID NO. EORESf.4 ID NO. YEAR 

ITEM INCIPECTED 

Connections ate light 

Pace-piece in good 
condition 

Rubber pati, hoses pliable 
and good condilion 

Regulalors funclion 
ptopctly/wilhoul rhllcr 
or free flow 

-7 

Cylinder fully charged 
Pressure gaugo intact 

Cylinder hydrostatic 
test current (duo at 5 yts) 

Unit is clean, straps in 
good condition 

Exhalalion valve lunclions 
pfoperly 

Cylinder recharged after 
inspection 

inspeciors iniiiais and 
cmployec number 

JWN BEP DEC 



OHM Corpomli0n 
OHM Coepotatian 

Project Site Safety Inspection Chechiist 

Project Name: 
Project Number: 
Project Location: 
Site Supervisor:- 
Inspector’s Name: 

JvfEDICAL AND FIRST AID 

1. Are First Aid Kits accessible and identified? 
2. Are emergency eye wash and safety showers available? 
3. Are daily logs for first aid present and up to date? 
4. Are Fast Aid Kits inspected weekly? 

PERSONAL PROTECTIVE EOUrPMENT 

1. 
2. 
3. **m-x, 

4. 
5. 
6. 

7. 

a. 

Have levels of personnel protection been established? 
Do all employees know their level of protection? 
Are respirators used decomaminated, inspected, and 
stored according to standard procedaes? 
Have employees been fit-tested? 
Is defective personal protective equipment tagged? 
Does compressed breathing air meet CGA Grade ‘D 
minimum? 
Are there sufficient quantities of safety equipment 
and repair parts? 
Does Level D protection consist of safety gkses, 
hard hats, and steel toe boots? 

FIRE PREVENTION 

L Is smoking prohibited in flammable storage areas? 
2 Arc fire lanes established and maintained? 
3. Are fhunmable dispensing systems grounded and bonded? 
4. Are approved safety cans available for storage of 

flammable liquids? 
5. Has the local fire department been contacted? 
6. Arc fire extkgukhers available near refueling areas? 

AIR MOHITORI’NG 

1. Is air monitoring beii conducted as required by the 
site safety plan? 

2 Arc air monitoring instruments calibrated daily? 
3. Is the air monitoring logbooks up to date? 
4. Are user manuals available? 
5. art instruments clean and charged? 

.- 

.- 

- .- 

- .P 

.- 
- .- 

- .I_ 

-- 
-- 

-- 

-- 
-- 
-- 
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WELDING AND CUTTING (29 CPR 1926 Suboart JJ 

,,A-. 1. Are fire ext.&t&hers present at welding and cutting operations? 
2. Are confined spaces; such as, tanks, pipelines, and trenches; tested 

prior to cutting and welding operations? 
3. Are Hot Work Permits available? 
4. Are proper helmets, goggles, aprons, and gloves available for welding 

and cutting operations? 
5. Are welding machines properly grounded? 
6. Art oxygen and fuel gas cylinders stored a minimum of 20 feet apart? 
7. Are only trained personnel permitted to operate welding and cutting 

equipment? 

HAND AND POWER TOOLS (29 CPR 1926 Subpart I) 

1 Are defective hand and power tools tagged and taken out of service? 
2. Is eye protection available and used when operating power tools? 
3. ,%re gu-ds and safety devices in place on power tools? 
4. Are power tools inspected before each use? 
5. Are non-sparking tools available? 

MOTOR VEHICLE 

1. he vehicles inspected daily? -- 
2 Are personnel licensed for the equipment they operate? -- 
3. Are unsafe vehicles tagged and reported to supervision? -- 
4. Are vehicles shut down before fueling? -- 
5. When backing vehicles, are spotters provided? -- 
6. Is safety quipment on vehicles? -- 
7. Are loads secure on vehicles? -- 
8. Are vehicle occupants using safety belts if provided? -- 

EMERGENCY PLANS 

1. Are emergency telephone numbers posted? 
2 Have emergency escape routes been designated? 
3. Are employees familiar with the emergency signal? 
4. Has the emergency route to the hospital been established and posted? 

1. 
2 
3. 
4. 
5. 
6. 
7. 
a. 
9. 
10. 

AX materials stacked and stored as to prevent sliding or collapsing? 
Are flammables and combustibles stored in non-smo&~ areas? 
Is machinery braced when persomrel are performing maintenance? 
Are tripping hazards labeled? 
Are semi-trailers chocked? 
Arefixedjacksused undersemi-trailers? 
Are riders prohibited on materials handling quipment? 
he cranes inspected as prcsaibed and logged? 
Are OSHA approved man& provided for the lifting of pemonnel? 
be personnel in manlifts wearing approved fall protection d&es? 

&--a*,, 
FIRE PROTEmON 

1. Has a fire alarm been established? 
2 Do employees know the location and use of all fire N? 
3. Arc fire txtbgkher locations marked? 

-- 
-- 
-- 
-- 

-- 
-- 
-- 

-- 
-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-‘- 

-- 

-- 
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WALKING AND WORKtNG SURFACES 

1. Are ladders a Type I or Type II? - .- 
2. Are accessways, stairways, ramps, and ladders clean of ice, mud, snow, or debris? . 

3. Are ladders ‘-eing used in a safe manner? 
4. Are ladders kept out of passageways, doors, or driveways? 
5. &e broken or damaged ladders tagged and taken out of service? 
6. Are metal ladders prohibited in electrical service? 
7. &e stairways and floor openings guarded? 
8. Are safety feet installed on straight and extension ladders.? 
9. Is general housekeeping up to OHM standards? 
10. Are ladders tied off? 

.- 

.- 

.- 
- .- 
- .- 
- .- 
- .- 
- .- 

1. Is a site safety plan available on site or accessible to all employees? 
2. Does the safety plan accurately reflect site conditions and tasks? 
3. Have potential hazards been described to employees on site? 
4. Is there a designated safety official on site? 
5. Have all employees signed the acknowledgement form? 

- .- 

-I_ 

-- 
-- 
-- 

1. Are the following documents posted in a prominent and accessible area? 

A. h4inimum Wage 
B. OSHA Health and Safety 

-- 

C. Equal Employment Opportunity 

1. Are work zones clearly defined? -- 
2 Are support trailers located to minimi7r exposure from -- 

a potential release? 
3. Are support trailers accessible for approach by emergency vehicles? -- 
4. Is the site properly secured during and after work hours? -- 

@ExVY EOUIPMENT (29 CFR I926 Subpart 0) 

L Is heavy equipment inspected as prcscrii by the manufacturer? -- 
2 Is defective heavy equipment tagged and taken out of service? 

- 3. Are project roads and structures inspected for load capacities and proper clearances? - 
4. Is heavy quipment shut down for fueling and maintenance? -- 
5. Arc back-up alarms installed and working on equipment? -7 
6. Arc designated operators only operating equipment? -- 
7. Are riders prohibited on heavy equipment? -- 
8. AZ guards and safety appliances in place and used? -- 

WCAVATION (W CFR l926 Subpart P) 

1. Has a Yompetent Persia.’ been designated to sup&se this excavation activity? 
2 Have utility companies been advised of cxcwation activities? -- 
3. Prior to opening cxcavatio~ are util&s located and marked? 
4. Has a professional engineer evaluakd all excavations greater than 20 feet deep? - ---- 
5. Is there rescue equipment- on-s&t and accessible to excavation? -- 
6. Is excavated material placed’ a’ minimum of 24 inches from the excavations? 
7. Are the sides of excavations sloped or shored to prevent caving in on employees? -’ 
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v (Continued) 

,.---, 
4. ore combustible materials segregated horn open flames? .- 
5. Have fire ext.&u&hers been professionally inspected during the last year? - .- 
6. Are fire ex&guishers visually inspected monthly? - .- 

~LEtXRICAL (29 CFR 1926 Subpart KJ 

1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 

Is electrical equipment and wiring properly guarded? .- 
Are electrical lines, extension cords, and cables guarded and maintained 
ingocdconditions? -v 
Are extension cords kept out of wet areas? -- 
Is damaged electrical equipment tagged and taken out of service? -- 
Have underground ciectrical lines been identified by proper authorities? -v 
Has positive lock-out system Seen established by a certified project electrician? 
Are GFCI’s being used as needed? -- 
Are extension cords being inspected daily for ground continuity and 
shxctural integrity? (i.e., group pin in place, no unapproved splices) I_- 
Are warning signs exhibited on high voltage equipment (25OV or greater}? -- 
Is extension cord inspection documented? 

~&QIE$ AND RIGGING (29 CFR 19265%) 

1. Are cranes inspected daily? -- - 
2. Are crane swing areas barricaded or demarked? 
3. Is all rigging equipment tagged with an identification number and rated capacity? - - 
4. Is rigging equipment inspection documented? -- ,+ N. 
5. Are slings, chains, and rigging inspected before each use? -- 
6. Are damaged slings, chains, anu rigging tagged znd taken out of service? -- 
7. Are slings padded or protected from sharp comers? -- 
8. Do employees keep clear of suspended loads? -- 
9. Are employees in the lift area wearing hard lots? -- 

COMPRESSED GAS CYLINDERS 

L Are breathing air cylinders chaxged only to presaiid pressures? -- 
2 Are like cylinders segregated in well ventilated areas? -- 
3. Is smoking prohiiited ‘in cylinder storage areas? -- 
4. Are cylinders stored secure and upright? -- 
5. Are cylinders protected from snow, rain, etc.? -- 
6. Are cylinder caps in place before cylinders are moved? -- 
7. Are fuel gas and 02 cylinders stored a minimum of 20 feet apart? -- 
a. Are propane cylinders stored and used outside the structure? -- 

SCAFFOLDING (29 CFR 1926.451) 

1. Is scaffolding placed on a flat, fixm surfact? 
2. he scaffold planks free of mud, ice, grease, etc? 
3. Is scaffolding inspected before each use? 
4. Are defective scaffold parts taken out of sc&ce? 
5. Does mobile scaffold height exceed 4 times the width or base dimension? 
6. Does scaffold planking overlap a minimum of 12 in&s? 

.i‘“-. 7. Does scaffold planking extend over end supports hctween 6 to 18 inches? 
8. Are employees restricted from working on scaffolds during storms and high winds? 
9. Are all pins in place and wheels locked’? 
10. Is perimeter guarding (top rail, mid rail, and toe board) prwt? 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-. - 
-. - 
-. - 



~CAVATION (29 CFFt 1926 Subpart P - Continued) 

,.-. 8. Has excavation greater than Cfeet deep been monitored for hazardous atmospheres 
(Le. LEL/O2 deficiency)? 

9. Are ladders used in excavations over Cfeet deep? 
10. Are ladders present every 25 feet? 
11. Are barriers, i.e. guardrails or fences placed around excavations near 

pcdcstrian or vehicle thoroughfares? 
3.2. Is rxcavation inspected &$y by competent persons and documented? 

CONFINED SPACES (Proposed Regulation 29 CFR 1910.146) 

1. Have employees been trained in the hazards of confined spaces? 
2 Are confined space permits available on project site? 
3. Is the conuactors confined space safety procedue on the project? 
4. Has a rescue plan been established? 

PERSONNEL DECONTAMINATION 

1. Are decontamination stations set up on site? 
2 Are waste receptacles available for contaminated clothing? 
3. Are steps taken to contain liquids used for dec.oDtamination? 
4. Have decontamination steps and procedures been covered by the 

site supervisor or safety official? 
5. Is all personal protective equipment and respiratory equipment 

being cleaned on a daily basis? 

F--- ~OUIPMENT DECONTAMINATION 

L Has equipment decontamkation been established? 
2 Is contamination wash water properly contakud and disposed of? 
3. Are all pieces of equipment inspected for proper decontamktion 

before leaving the site? 
4. Is ail equipment being cleaned on a daily basis? 

COMMUNICATION (29 CFR 192659) 

L Is there a written program ok-site? 
2. Is there a MSDS FOR EACH CHEMICA& present on-site? 
3. ore all containers properly labeled, as to content, hazard? 
4. Have employees been trained on chemkal hazards? 
5. Are employee’s trained on chemical hazards while doing non-routine tasks? 
6. Do employees (including subcontractors) know and understand the acute and 

chemical effects of exposure from the chemicals on-site? 
7. Have all subcontractors signed the Haz-Comm acknowledgement form? 

-- 
-- 
-- 

-- 
-- 

-- - 
-- 
-- 
-- - 

-- 

-- 
-__I 

-- 

-- 
-- 

I have reviewed this inspection checklist with the safety inspector and fuIly understand the recommendation 
and will make every attempt to correct them immediately. 

*“‘z ,I Site Supervisor 

Project Manager: 

OHM Compliance 
Inspector: 
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OIhiH Remeciiatio f7hes Corp. 3s 

‘I CARDINAL ” SAFETY RULES 

Failure to comply with these rules will result in Immediate discharge. 

o No failure to report Accidents/ 
Injuries immediately; No 
misrepresenation of injur 

@ No failure to comply with all 
safety requirements, 
procedures or policies 

l No illicit drugs/alcohol 

l No fighting 

@ No horseplay 

l No malicious destruction of 
company property 

0 No firearms 



IIAZARD ANALYSIS 

ACTIVITY ANALYZED RYOATE ~x~VIFWr;n Rv//nATC . AY..UY u L,U‘.IL 

List equipment/machinery 
lo be used in conducting 
the work activities 

List inspection requiremenb for the 
equipment/machinery listed 

Delermine requirements for worker training, including hazard communicat;on 



QUALITY C;;;ROL PLAN 

PHASE I, INTERIM AIR SPARGING REMEDIATION SYSTEM 
AT OPERABLE UNIT NO. 10, SITE 35 

CAMP GEIGER AREA FUEL FARM 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Prepared for: 

DEPARTMENTOFTHENAVY 
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Naval Facilities Engineering Command 
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Prepared by 
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Program Manager 
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1.0 STATEMENT OF QC PROGRAM 

OHM Remediation Services Corp. (OHM), a subsidiary of OHM Corporation, will provide 
and maintain an effective Contractor Quality Control (CQC) Program as required by contract 
clauses. This program will be performed in conjunction with the Program Quality Control Plan 
(OHM, December 14,1995) as applicable and in accordance with the requirements of Contract 
No. N62470-93-D-3032, Atlantic Division, Naval Facilities Engineering Command, dated 
August 1993. OHM will perform the inspection and test required to ensure that materials, 
workmanship, and construction conform to drawings, specifications, and 
requirements. OHM will perform each test or inspection specified, unless the 
inspection and/or test is specifically designated to be performed by the Government, 

Note to Emplovees 

cfontract 
required 

Quality Control should not be considered a person or an organization of personnel, but a 
concept to perform in such a manner that the end product of our efforts met esta.blished 
criterion, the customer’s needs. The Quality Control individual or group cannot inspect quality 
into the final product, but only inspect and document the results of our efforts. The only 
person that can build quality into the product are the individuals performing the task of 
producing the end product. 

It should be noted by all employees that the documentation requirements of OHM procedures, 
plans and the delivery order specifications are considered equally as important as lthe end 
product itself. When it is stated that the documentation will be approved prior to the start of 
work, this is exactly what is intended. To eliminate problems in this area requires careful 
planning and execution by everyone. 

We would do well to remember that our livelihood depends on how well we satisfy our 
customer. To accomplish this requires teamwork and attention to detail by all employees and 
contractors. 

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997 
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2.0 QC ORGANIZATION AND RESPONSIBILITIES 

2.1 ORGANIZATION 

The QC organization is depicted in the Organizational Chart (Exhibit 2.1). Other positions 
are reflected to show organizational interface and lines of communication. Depending upon the 
scope, size and complexity of the project, the Project Superintendent may also fulfill the duties 
of the Project QC Manager when approved by the Navy. 

2.2 OC MANAGEW 

The Program QC Manager’s resume is included in the Program QC Plan and the QC 
Manager’s resume (delivery order specific) is included herein as Exhibit 2.2. 

2.3 JIUTIES. RESPONSTBTLITTES AND AUTHORITIES 

1. The Program QC Manager shall report to the Program Manager and shall be 
responsible for developing, maintaining, and enforcing the quality control program, 

2. The QC Manager shall report to the Program QC Manager and shall be responsible 
for the management and implementation of the Program QC Plan and the delivery order 
specXc QC Plan for both on-and off-site activities. Specific duties include: attend the 
Coordination and Mutual Understanding Meeting; conduct the scheduled QC m.eetings; 
perform the three phases of control; perform submittal reviews; perform submittal 
approval except for submittals designated for Contracting Officer approval; ensure tests 
are perform&, and prepare QC certifications and QC documentation as required by this 
Plan. Except for managing and implementing the QC program, the QC Manager shall 
perform no other duties without the authorization of the Contracting Officer. The QC 
Manager shall also be responsible for delivering the following documentation to the 
Contracting Officer: 

l Combined Contractor Production Report/Contractor Quality Control Report, 
original and one copy, by 10:00 am. the next working day after each day that work 
is performed. 

l Testing Plan and Log, three copies, at the end of each month. 

l Monthly Summary Report of Field Tests, original and two copies attached to the 
Contractor Quality Control Report at the end of each month. (See paragraph. entitled 
“Test Results” in Section 4.0). 

l QC meeting minutes, three copies within two calendar days of the meeting. 

l Rework items list, three copies at the end of each month. 

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997 
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l Completion Certification attesting that “the work has been completed, inspected, 
tested, and is in compliance with the contract” 

3. The QC Manager is expected to attend the daily site safety meetings and abidie by all 
site rules and regulations. 

2.4 POINTMENT LETTERS 

The appointment letter for the site QC Manager is included as Exhibit 2.4. The appointment 
letter for the Program QC Manager can be found in the Program QC Plan. 

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997 
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3.0 SUBMITTALS 

,--. 

PC” 

3.1 REVIEWING. APPROVING. AND MANAGING SUBMITTAL& 

A. Contractor’s Resuonsibility 

The following responsibilities are those of the contractor and not the QC organization. They 
are included only for the purpose of providing an understanding of the contractor’s 
responsibility. While the OC organization is exnected to assist the contractor in fulfillment of 
their resoonsibilities. no hart of these resnonsibihdes shall be assumed bv the OC orgalnizanoq 
without the exuressed written uermission of the Contracting Officer. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Coordinate preparation and processing of submittals with performance of work so that 
work will not be delayed by submittal processing. Allow for potential requirelments to 
resubmit. 

Except as specified otherwise, allow a review period, beginning with receipt by the 
approving authority, that includes at least 15 working days for submittals for QC 
Manager approval and 20 working days for submittals requiring Contracting Officer 
approval. The period of review for submittals with Contracting Officer approval begins 
when the Government receives the submittal from the QC organization. The period of 
review for each resubmittal is the same as for the initial submittal. 

Determine and verify field measurements, materials, field construction criteria; review 
each submittal; check and coordinate each submittal with requirements of the work and 
contract documents. 

Transmit submittals to the QC organization in orderly sequence, in accordance with the 
submittal register, and to prevent delays in the work, delays to the Government, or 
delays to separate contractors. 

Correct and resubmit submittals as directed by the approving authority. Direct specific 
attention, in writing or on resubmitted submittals, to revisions not requested by the 
approving authority on previous submissions. 

Furnish additional copies of submittals when requested by the Contracting Officer, to a 
maximum limit of 20 copies. 

Complete work that must be accomplished as a basis of a submittal in time to allow the 
submittal to occur as scheduled. 

Ensure no work has begun until submittals for that work have been returned as 
“approved” or “approved as noted” except to the extent that a portion of the work must 
be accomplished as a basis of the submittal. 

OHM Project 17536QCP Operable Unit No. 10. Site 35 
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Format of Submittals 

Transmittal Form. Transmit each submittal, except sample installations and sample 
panels, to the office of the approving authority utilizing transmittal forms standard for the 
project. The transmittal form shall identify the Contractor, indicate the date of the’submiti, 
and include information prescribed by the transmittal form and required in the paragraph 
entitled “Identifying Submittals”. Process transmittal forms to record actions regarding sample 
panels and sample installations. Transmittal forms for submittals of sample panels and sample 
installations shall record any actions and locations of the samples. 

Identifying Submittals. Identifying submittals, except sample panel‘ and. sample 
installation, submittals shall be identified with the following information permanently adhered 
to or noted on each separate component of each submittal and noted on the transmittal form. 
Mark each copy of each identically, with the following: 

1. 

2. 

3. 

4. 

Project title and location. 

Construction contract number and delivery order number. 

The section and paragraph number of the section for which the submittal is required. 

The Submittal Description (SD) number (see Exhibit 3.1) of each component of the 
submittal. 

5. If a resubmittal, add an alphabetic suffix to the submittal description, for example, SD- 
lOA, to indicate the resubmission. 

6. The name, address, and telephone number of the subcontractor, supplier, 
manufacturer, and any other second tier contractor associated with the submittal. 

7. Product identification and location in project 

Format of Product Data 

1. Present product data submittals for each section as a complete, bound volume. Include 
a table of contents listing page and catalog item numbers for product data. 

2. Indicate, by prominent notation, each product that is being submitted, indicate the 
specification section number, and paragraph number to which it pertains. 

OHM Project 17536QCP Operable Unit No. 10, Site 35 
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3. Supplement product data with material prepared for the project to satisfy submittal 
requirements for which product data does not exist. Identify this material as developed 
specifically for the project. 

Format of Shop Drawings 

1. 

2. 

3. 

4. 

Shop drawings shall be not less than 8 l/2 by 11 inches nor more than 30 by 42 
inches. 

Present 8 l/2 by 11 inches sized shop drawings as a part of the bound volume for the 
submittals required by the section. Present larger drawings in the sets. 

Include on each drawing the drawing title, number, date, and revision numbers and 
dates, in addition to the information required in the paragraph entitled “1de:ntifying 
Submittals.” 

Dimension drawings, except diagrams and schematic drawings; prepare drawings 
demonstrating interface with other trades to scale. Identify materials and products for 
work shown. 

“a---.. Format of Samples 

1. Furnish samples. in the sizes below, unless otherwise specified or unl.ess the 
manufacturer has prepackaged samples of approximately the same size as specified: 
- Sample of equipment or device: Full size. 
- Sample of materials less than 2 by 3 inches: Built-up to 8 l/2 by 11 inches. 
- Sample of materials exceeding 8 l/2 by 11 inches: Cut down to 8 l/2 by 11 inches 

and adequate to indicate color, texture, and material variations. 
- Sample of linear devices or materials, such as conduit and handrails: lo-inch length 

or length to be supplied, if less than 10 inches. 
- Sample of non-solid naturals, (e.g., sand, paint, etc.): One pint, unless specified 

otherwise in technical sections. 
- Sample panel: 4 feet by 4 feet. 
- Sample Installation: 100 square feet. 

2. Samples showing range of variation: Where unavoidable variations must be expected, 
submit sets of samples of not less than three units showing the extremes and middle of 
the range. 

3. Reusable samples: Incorporate returned samples into the work only if so specified or 
indicated. Incorporated samples shall be in an undamaged condition at the time of use. 

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997 
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4. Recording of sample installation: Note and preserve the notation of the area constituting 
the sample installation but remove the notation at the final cleanup of the project 

5. When a color, texture, or pattern is specified in naming a particular manufacturer and 
style, include one sample of that manufacturer and style, for comparison. 

Format of Administrative Submittals 

1. When the submittal includes a document which is to be used in the project or become a 
part of the project record, other than as a submittal, do not apply the Contractor’s 
approval stamp to the document, but to a separate sheet accompanying the document. 

2. Operation and Maintenance Manual Data: Submit in accordance with the section entitled 
“Operation and Maintenance Data” of the individual delivery order. 

Number of Copies of Product Data 

1. Submit six (6) copies of submittals of product data requiring review and approval only 
by the QC organization and seven (7) copies of product data requiring review and 
approval by the Contracting Officer. 

Number of Copies of Shop Drawings 

1. For shop drawings presented on sheets larger than 8 l/2 by 14 inches, submit seven 
(7) prints of each shop drawing prepared for this project. 

2. For shop drawings presented on sheets 8 l/2 by 14 inches or less, conform to the 
quality requirements for the product data. 

Number of Samples 

1. 

2. 

3. 

Submit two (2) samples, or two (2) sets of samples showing range of variation of each 
required item. One (1) approved sample or set of samples will be retained by the 
approving authority and one will be returned to the Contractor. 

Submit one (1) sample panel. Include components listed in the technical section or as 
directed. 

Submit one (1) sample installation, where directed. 

,.-‘“h 
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4. Submit one (1) sample of non-solid materials. 

Number of Copies of Administrative Submittals 

1. Unless otherwise specified, submit administrative submittals which are 8 l/:2 by 14 
inches or smaller in size in the quantity required for product data. 

2. Unless otherwise specified, submit administrative submittals larger than 8 112 by 14 
inches in size in the quantities required for shop drawings. 

. . . . . . B . DC Organ-on Rwonslblhtla 

The Quality Control (QC) organization shall be responsible for reviewing and certifying 
that submittals are in compliance with contract requirements. The approving authority on 
submittals is the QC Manager unless submission to the Contracting Officer is specified for the 
specific submittal. The specific QC responsibilities for submittals are as follows: 

1. Note the date on which the submittal was received from the contractor on each 
submittal for which the Site QC Manager is the approving authority. 

2. Determine and verify field measurements, materials, field construction criteria; review 
each submittal; and check and coordinate each submittal with requirements of the work 
and contract documents. 

3. Review submittals for conformance with project design concepts and compliance with 
the contract documents. 

4. Act on submittals, determining the appropriate action based on the review of the 
submittal. 

- When the QC Manager is the approving authority, take the appropriate action on the 
submittal from the paragraph of “Possible Actions.” 

- When the Contracting Officer is the approving authority or when a variation has 
been proposed, forward the submittal to the Contracting Officer with the certifying 
statement or return the submittal marked “Not Reviewed” or “Revise and Resubmit” 
as appropriate. 

5. Ensure that the material is clearly legible. 
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6. 

.-, 

7. 

8. 

Stamp each sheet of each submittal with the appropriate stamp, except that data 
submitted in bound volume or on one sheet printed on two sides may be stamped on 
the front of the fist sheet only. When agreed to by the Contracting Officer, a single 
cover sheet containing the required certification wording (see Exhibit 3.la and 3.lb) 
may be utilized instead of the above. The stamp or cover sheet shall contain the 
following wording: 

- When the approval authority is the Contracting Officer, the QC organization will 
certify submittals forwarded to the Contracting Officer with the following certifying 
statement: 

I hereby certify that the (equipment) (material) (article) shown and marked in this 
submittal is that proposed to be incorporated into Contract Number N624’70-93-D- 
3032, is in compliance with the Contract drawings and specification, can be installed 
in the allocated spaces, and is submitted for Government approval. Government 
approval of proposed variation, if any, is recommended. 

Certified by Submittal Reviewer , Date 

Certified by QC Manager , Date 

When approving authority is the QC Manager, the QC Manager will use the 
following approval statement when returning submittals to the Contractor as 
“Approved” or “Approved as Noted”: 

I hereby certify that the (equipment) (material) (article) shown and marked in this 
submittal is that proposed to be incorporated into Contract Number N624’70-93-D- 
3032, is in compliance with the Contract drawings and specification, can be installed 
in the allocated spaces, and is - approved for use, - approved for use subject 
to Government approval of proposed variation. 

Certified by Submittal Reviewer , Date 

Approved by QC Manager , Date 

Sign the certifying statement or approval statement. The signatures shall be in original 
ink. Stamped signatures are not acceptable. 

Update the submittal register as submittal actions occur and maintain the submittal 
register at the project site until final acceptance by the Contracting Officer. 

OHM Project 17536QCP Operable Unit No. 10, Site 35 

3-6 

Ocitober 1997 



,- 
= m- OHM Remediation 

\m Services Corp. SUBMITTALS 

9. Retain a copy of approved submittals at the project site, including the contractor’s copy 
of approved samples. 

10. When the approving authority is the QC Manager, forward two copies of each 
approved submittal, except “Samples”, where only one set is required,, to the 
Contracting Officer. 

Actions Possible 

Submittals returned to the contractor shall contain one of the following notations: 

1. “Not Reviewed” shall indicate the submittal has been previously reviewed and 
approved, is not required as a submittal, does not have evidence of being reviewed and 
approved by the Contractor, or is not complete. A submittal marked “Not Reviewed” 
shall be returned with explanation of the reason it is not reviewed. Returned submittals 
deemed to lack review by the Contractor or to be incomplete shall be resubmitted with 
appropriate action, coordination, or change. 

2. Submittals marked “Approved” or “Approved as Submitted” autho.rize the 
Contractor to proceed with the work covered. 

3. Submittals marked “Approved as Noted” authorize the Contractor to proceed with 
the work as noted provided the Contractor takes no exception to the notations. 

4. Submittals marked “Revise and Resubmit” or “Disapproved” indicates the 
submittal is incomplete or does not comply with the design concept or the requirements 
of the Contract documents and shall be resubmitted with appropriate changes. 

3.2 PERSONNEL AUTHORIZED TO REVIEW AND CERTIFY 
SJ- 

In addition to the QC Manager, the personnel listed in Exhibit 3.2 are authorized to review 
and certify subrnittals as indicated. Any additional personnel required to review andl certify 
submittals will be submitted in writing to the Contracting Officer for approval. 

3.3 SUBMIT’L3.L REGWW3 

The submittal register is shown in Exhibit 3.3. The submittal register shall be maintained as 
follows: 

1. Column (a): List each specification section in which a submittal is required. 
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2. Column (b): List each submittal description (SD No. and type, e.g., SD-04, Drawings) 
required in each specification section. Follow each submittal description with the list of 
material of products to be addressed in each submittal description. 

3. Column (c): List one principle paragraph in the specification section where a material or 
product is specified. This listing is only to facilitate submittal reviews. Do not consider 
entries in column 0 as limiting project requirements; do not consider that a blank must 
be filled in by the Contractor or the Government. 

4. Column (d): Indicates approving authority for each submittal. A “G” indicates approval 
by the Contracting Officer; a blank indicates approval by the Site QC Manager. 

5. Column (e): Indicates for submittals to be approved by Contracting Officer, specific 
reviewers other than the QC organization. This column may or may not be fried out on 
the copy supplied by the Government. 

Columns (f) through (0) will be completed by the QC organization as follows: 

6. Column (f): As submittals are processed, list a consecutive number assigned by the 
Contractor for each group of submittals. Place this same number in the appropriate 
block on the “Submittal Transmittal Form”. For a resubmission, repeat transmittal 
control number of the original submittal with a suffa; e.g., No. “100B” is second 
resubmission of material originally transmitted under No. “100”. 

7. Column (g): List dates scheduled for approving authority to receive subrniftals. These 
dates are the scheduled beginnings. of submittal review period. The Co:ntractor 
proposes these dates and the Contracting Officer approves them to establlish the 
approved submittal register. 

8. Columns (h) and (I): Use to record Contractor’s review when forwarding submittals to 
the QC organization. 

9. Column (i): Enter date QC organization receives submittal from contractor. 

10. Columns (k) and (1): If approving authority is Contracting Officer, enter date QC 
organization forwards certified submittal to Contracting Officer. 

11. Columns (m) and (n): If approving authority is Contracting Officer, enter the 
Government action and date of action as shown on returned submittal. If approving 
authority is QC Manager, enter QC action and date of action. 
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12. Colurnn (0): Enter date QC organization returns submittal to Contractor, regardless of 
who is approving authority. If QC Manager is approving authority, it is also the date 
the information is forwarded to the Government. 
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4.0 ACCREDITED LABORATORIES/ 
TESTING LABORATORIES 

4.1 TESTING LABORATORY REOUIREMENTS 

Testing services will be provided by an independent accredited testing laboratory c~ualified 
to perform sampling and tests. When the proposed testing laboratory is not accredited by and 
acceptable accreditation program, as described by the paragraph entitled “Accredited 
Laboratories,” submit to the Contracting Officer for approval, certified statements signed by an 
official of the testing laboratory attesting that the proposed laboratory meets or confomls to the 
following requirements: 

1. Sampling and testing shall be under the technical direction of a registered professional 
engineer (PE) with at least five years of experience in sampling and testing. 

2. Laboratories engaged in testing of concrete and concrete aggregates shall meet the 
requirements of ASTM C 1077,199O. 

3. Laboratories engaged in testing of bituminous paving materials shall meet the 
requirements of ASTM D 3666,199O (Rev. A). 

4. Laboratories engaged in testing of soil and rock, as used in engineering design and 
construction, shall meet the requirements of ASTM D 3740,1988. 

5. Laboratories engaged in nondestructive testing (NDT)/nondestructive examination 
(NDE) shall meet the requirements of ASTM E 543,1989 (Rev. A). 

6. Laboratories performing work in connection with specific sampling and chemical 
analysis of contaminated media according to the delivery order specification shall be 
handled as defined in the Sampling and Analysis Plan (SAP). 

4.2 WCR.JZlBED U.tUUTORIFdi 

Acceptable accreditation programs are the National Institute of Standards and Technology 
(MST), National Voluntary Laboratory Accreditation Program (NVLAP), the Almerican 
Association of State Highway and Transportation Officials (AASHTO) program, and the 
American Association for Laboratory Accreditation (AALA) program. Furnish1 to the 
Contracting Officer, a copy of the Certificate of Accreditation, Scope of Accreditation and 
latest directory of the accrediting organization for accredited laboratories. The scope of the 
laboratory’s accreditation shall include the test methods required by the contract. 
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TESTING LABORATORIES 

4.3 JNSPECTION OF TESTING LABORATOm 

Prior to approval of non-accredited laboratories, the proposed testing laboratory facilities 
and records may be subject to inspection by the Contracting Officer. Records subject to 
inspection include equipment inventory, equipment calibration dates and procedures, library of 
test procedures, audit and inspection reports by agencies conducting laboratory evaluations and 
certifications, testing and management personnel qualifications, test report forms, ;and the 
internal QC procedures. 

4.4 TEST RESULTS 

Test reports shall cite applicable contract requirements, tests or analytical procedures used. 
Provide actual results and include a statement that the item tested or analyzed conforms or fails 
to conform to specified requirements. Conspicuously stamp the cover sheet for each r1epor-t in 
large red letters “CONFORMS” or “DOES NOT CONFORM” to the specification 
requirements, whichever is applicable. Test results shall be signed by a testing laboratory 
representative authorized to sign certified test reports. Furnish the signed reports, 
certifications, and other documentation to the Contracting Officer via the QC Manager. The QC 
Manager shall furnish a summary report of field tests by attaching a copy of the report to the 
last daily Contractor Quality Control Report of each month. 
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5.0 TESTING PLAN AND LOG 

5.1 TESTING PLAN AND LOG 

As tests are performed, the QC Manager shall record on the “Testing Plan and Log” 
(Exhibit 5.1) the date the test was conducted, the date the test results were forwarded to the 
Contracting Officer, any remarks and acknowledgment that an accredited or Contracting 
Officer approved testing laboratory was used. Attach a copy of the updated testing plan and log 
to the last daily Contractor Quality Control Report of each month. 

In development of the Testing Plan and Log, consideration shall be given to the use of 
multiple Testing Plans and Logs subdivided by definable features of the specification and/or of 
different materials within a definable feature section of the specification. When materials are 
tested on a specific frequency, accumulated material totals shall be recorded in the remarks 
section or on an attachment to each specific Testing Plan and Log to provide assurance that the 
tests are conducted at the required intervals. 

5.2 

Except as stated otherwise in the specification sections, perform sampling and testing 
required under the contract. 
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6.0 REWORK 

.P-- 6.1 REWORK DOCUMENTATION REOUIREMENT$, 

The QC Manager shall maintain a list of work that does not comply with the contract, 
identifying what items need to be reworked, the date the item was originally discovered, and 
the date the item was corrected. There is no requirement to report a rework item that is 
corrected the same day it is discovered. Attach a copy of the Rework Items List (Exhibit 6.1) 
to the last daily Contractor Quality Control Report of each month. The Contractor shall also be 
responsible for including on this list, items needing rework including those identified! by the 
Contracting Officer. 
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7.0 MEETING 

7.1 COORDINATION AND MUTUAL UNDERSTANDING MEETING 

After submission of the QC Plan and prior to start of construction, meet with the 
Contracting Officer to discuss the QC program required for this contract. The purpose of this 
meeting is to develop a mutual understanding of the QC details, including forms to be used; 
administration of on-site and off-site work, and coordination of the Contractor’s management, 
production and the QC Manager’s duties with the Contracting Officer. A sample agenda is 
included as Exhibit 7.1. As a minimum, the Contractor’s personnel required to attend shall 
include the Project Manager, Project Superintendent and QC Manager. Minutes of the :meeting 
shall be prepared by the QC Manager and signed by both the Contractor and the Contracting 
Officer. 

7.2 9C MEETINGS 

After the start of construction, the QC Manager shall conduct QC meetings once every two 
weeks or as required scheduled by the Contracting Officer or delivery order. The meetings will 
be held at the work site, or where specified, with the project superintendent and the foreman 
responsible for the upcoming work in attendance. The QC Manager shall take steps as may be 
necessary to prevent the QC Meeting from becoming a production meeting. Oft.en it is 
convenient to hold a production meeting following the QC meeting, however the minutes of 
these meetings shall be maintained separately. The QC Manager shall notify the Contracting 
Officer at least 48 hours in advance of each meeting. The QC Manager shalI prepare the 
minutes of the meeting and provide a copy to the Contracting Officer within two working days 
after the meeting. As a minimum, the following shall be accomplished at each meeting: 

1. Review the minutes of the previous meeting. 

2. Review the schedule and the status of work. 

- Work or testing accomplished since last meeting. 
- Rework items identified since last meeting. 
- Rework items completed since last meeting. 

3. Review the status of submittals. 

- Submittals reviewed and approved since last meeting. 
- Submittals required in the near future. 

4. Review the work to be accomplished in the next two weeks and documentation 
required. Schedule the three phases of control and testing: 

- Establish completion dates for rework items. 
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, 
- Identify Preparatory Phases required. 
- Identify Initial Phases required. 
- Identify Follow-up Phases required. 
- Identify Testing required. 
- Identify status of off-site work or testing. 
- Identify documentation required. 

5. Resolve QC and production problems. 

6. Address items that may require revising the QC plan such as or changes in procredures. 

In addition to the normal project distribution which includes the Contracting Officer, a 
copy shall be forwarded to the C.O.T.R., LANTDIV, the Program QC Manager, and the 
OHM Program Manager. 
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8.0 THREE PHASES OF CONTROL 

The QC Manager shall perform the three phases of control to ensure that work complies 
with contract requirements. The three phases of control shall adequately cover both on-site and 
off-site work and shall include the Inspection Plan activities (see Exhibit 8.0) of each definable 
feature of work as listed in Exhibit 9.1. 

8.1 J'REPAUTORY PHASE 

Notify the Contracting Officer at least two working days in advance of each preparatory 
phase. Conduct the preparatory phase meeting with the superintendent and the foreman 
responsible for the definable feature of work. Document the results of the preparatory phase 
actions in the daily Contractor Quality Control Report (Exhibit 8.1). Perform the following 
prior to beginning work on each definable feature of work: 

. 

. 

. 

. 

. 

8.2 

Review each paragraph of the applicable specification sections. 
Review the contract drawings. 
Verify that appropriate shop drawings and submittals for materials and equipment have 
been submitted and approved. Verify receipt of approved factory test results, when 
required. 
Review the testing plan and ensure that provisions have been made to provide the 
required QC testing. 
Examine the work area to ensure that the required preliminary work hias been 
completed. 
Examine the required materials, equipment and sample work to ensure that they are on 
hand and conform to the approved shop drawings and submitted data. 
Review the safety plan and appropriate activity hazard analysis to ensure that applicable 
safety requirements are met, and that required Material Safety Data Sheets (MSIDS) are 
submitted. 
Discuss construction methods. 

Notify the Contracting Officer at least two working days in advance of each initiial phase 
meeting. When crews are ready to start work on an a definable feature of work, corrduct the 
initial phase meeting with the personnel responsible for that definable feature of work (Observe 
the initial segment of the definable feature of work to ensure that the work complies with 
contract requirements. Document the results of the initial phase in the daily Contractor Quality 
Control Report. Repeat the initial phase for changes in personnel assigned responsibility for 
the work, or when acceptable levels of specified quality are not being met. Perform the 
following for each definable feature of work: 

l Establish the quality of workmanship required. 
l Resolve conflicts. 

OHM Project 17536QCP Operable Unit No. 10, Site 35 

8-l 

October 1997 



l Review the Safety Plan and the appropriate activity hazard analysis to ensure that 
applicable safety requirements are met. 

l Ensure that testing is performed. 

8.3 FOLLOW-UP PHASE 

Perform the following for ongoing work daily, or more frequently as necessary, until the 
completion of each definable feature of work and document in the daily Contractor Quality 
Control Report: 

l Ensure the work is in compliance with contract requirements. 
l Maintain the quality of workmanship required. 
l Ensure that testing is perforrned. 
l Ensure that rework items are being corrected. 

8.4 ~OTTFTCATXON OF THREE PHASES OF CONTROL FOR OFF- 
E WOB;Is 

Notify the Contracting Officer at least two weeks prior to the start of the preparatory and 
initial phases. 

8.5 RECEIPT 1NSPECTN-W 

The QC organization shall conduct Receipt Inspection of materials and equipment procured 
in accordance with the delivery order specification. In addition to the submittal documentation, 
which will be reviewed and approved as requiredunder Section 3.0, Submittals, the following 
attributes will be inspected for each order/shipment as applicable: 

Material is same as specified by the Delivery Order Specification 
Quantity as specified by the procurement document 
Dimensions as required by the procurement document 
Shipping Damage 
Physical Damage 
Identification and Marking 
Protective Covers and Seals 
Cleanliness 
Workmanship 

Materials and equipment found to be unacceptable at receipt inspection shall be rejected and 
“RED Tagged” (see Exhibit 8.5) until correction or replacement can be made. This 
material/equipment shall not be used until the corrective action results in satisfactory 
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reinspection. 

The results of the receipt inspection, by attribute, will be included in the Contractor Quality 
Control Report (Exhibit 8.1) for the date of inspection. 

Reports are required for each day that work is performed and for every seven consecutive 
calendar days of no work and on the last day of no work periods. Account for each calendar 
day throughout the life of the contract. The reporting of work shall be identified by 
terminology consistent with the construction schedule. Contractor Quality Control Reports are 
to be prepared, signed and dated by the QC Manager and shall contain the following 
information: 

. 

. 

. 

. 

Identify the control phase and the definable feature of work. 
Results of the preparatory phase meetings held, including the location of the definable 
feature of work and a list of personnel present at the meeting. Indicate in the report that 
for this definable feature of work, the drawings and specifications have been reviewed, 
submittals have been approved, materials comply with approved submittals, materials 
are stored properly, preliminary work was done correctly, the testing plan has been 
reviewed, and work methods and schedules have been discussed. 
Results of the initial phase meetings held, including the location of the definable 
features of work and a list of personnel present at the meeting. Indicate in the report 
that for this definable feature of work, the preliminary work was done correctly, 
samples have been prepared and approved, the workmanship is satisfactory, test 
results are acceptable, work is in compliance with the contract, and the required testing 
has been performed and include a list of who performed the tests. 
Results of the follow-up phase inspections held, including the location of the definable 
features of work. Indicate in the report that for this definable feature of work that the 
work complies with the contract. as approved and that required testing h;as been 
performed and include a list of who performed the tests. 
Results of the three phases of control for off-site work, if applicable, including actions 
taken. 
List the rework items identified, but not corrected by close of business, 
As rework items are corrected, provide a revised rework items list along with the 
corrective action taken. 
Include in the remarks section of the report pertinent information including directions 
received, quality control problem areas, deviations from the QC Plan, construction 
deficiencies encountered, QC meetings held, acknowledgment that as-built drawings 
have been updated, corrective direction given by the QC Manager and corrective action 
taken by the contractor. 
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l When the QC Manager believes that an attribute list type inspection is more appropriate 
for the inspection of specific definable features of work, he/she may use any type of 
form desired for this purpose. However, this or any other form utilized shall become 
an attachment to the daily Contractor Quality Control Report and shall not preclude any 
other requirements of the contract or this plan. 
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9.0 DEFINABLE FEATURES OF WORK 

9.1 DEFINABLE FEATURES OF WORK 

Exhibit 9.1 contains a list of definable features of work for this delivery order. A dlefinable 
feature of work is a task that is separate and distinct from other tasks and requires separate 
control requirements. As a minimum, each division of the specification is considered a 
definable feature of work. However, at times there may be more than one definable feature of 
work in each division of the specification or a definable feature of work may include several 
specification sections. The QC Manager shall discuss the list with the Contracting Offllcer for 
possible expansion of the list. 
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10.0 EXHIBITS 

The following forms are acceptable for providing the information required by this QC Plan 
and the contract, except as otherwise directed by the Contracting Officer. While use of these 
specific forms are not required by the contract, any other format used shall contain the same 
information and be approved by the Program QC Manager. Exhibit 10.1 includes additional 
forms used by the contractor. These forms and their use are not addressed in this QC Plan. 

NOTE: Exhibit numbers refer to the paragraph from which the Exhibit was fust addressed. 

10.1 JNDEX OF EXHIBITS 

Exhibit 2.1 Organizational Chart 
Exhibit 2.2 Project QC Manager’s Resume 
Exhibit 2.4 Project QC Manager Appointment Letter 
Exhibit 3.1 Submittal Descriptions (SD) 
Exhibit 3.2 List of Personnel Authorized to Review and Certify Submittals 
Exhibit 3.3 Submittal Register 
Exhibit 5.1 Testing Plan and Log 
Exhibit 6.1 Rework Items List 
Exhibit 7.1 Sample agenda for the Coordination and Mutual Understanding Meeting 
Exhibit 8.0 Inspection Schedule 
Exhibit 8.0 Inspection Schedule 
Exhibit 8.1 Contractor Quality Control Report 
Exhibit 8.5 Reject Tag (RED Tagged) 
Exhibit 9.1 Definable Features of Work 
Exhibit 10.1 Contractor Forms 

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997 

10-l 



‘a’, 

OHM Remediation Services Corp. 
Delivery Order No. 083 

OU No. 10, Site 35 

Quality Control Plan Review 

By signing this document, I am stating that I have read and understand the Site Quality Control Plan for this Delivery Order/project. 
Any questions or comments should be addressed to either the Program or Site QC Manager. 

Name (Print) 1 Signature 1 Title I Comwy I Date 

James A. Dunn, Jr. I I Project Manager I I 
Randy Smith I Project Superintendent I 

TBD I Project Engineer 

I Technical Manager Gregory C. Gilles 



Exhibit 2.1 

OHM Remediation Services Corp. 

Delivery Order No. 083 

QC Organizational Chart 

Program Manager 
John P. Franz, P.E. 

Program QC Manager 
Jimmie L. Whedbee James A. Dunn, Jr. 

Site QC Manager 

Laboratory 
QA/QC Officer 
Theresa Rojas 

QC Representative 

OHM Remediation 



September 30,1997 

Exhibit 2.4 

TBD 
. OHM Remediation Services Corp. 

P. 0. Box 8116 
MCB Camp Lejeune, NC 28547 

Re: Site QC Manager, Phase I Air Sparge Groundwater Remedial System Site 35, 
Camp Geiger 
Contract N62470-93-D-3032 
Delivery Order 0083 

Dear TBD: 

This letter will serve as your appointment as the Site Quality Control Manger on the referenced 
project and wilI also clarify your duties-and authority in this position. In this position, you will 
be authorized to use available resources to satisfy all applicable requirements of the Program 
and Delivery Order Quality Control Plans. 

This authorization specifically gives you the authority to direct removal and replacement or 
correction of nonconforming materials or work and stop work authority when continuation 
would be unsafe to personnel, harmful to the environment, or result in a significant degradation 
of quality. 

You will be expected to work closely with the Project Manager, Site Supervisor and other 
project personnel, but you will not be directly responsible to anyone but myself for resolution of 
quality issues when working in the capacity of Quality Control Manager. 

If you have any questions in this matter, please call me at (617) 589-2306. 

Sincerely, 

Jimmie L. Whedbee 
Program QC Manager 
LANTDIV RAC Program 



Exhibit 3.1 
SUBMITTAL DESCRIPTIONS 

Page 1 of 3 

SD-01. Data 

Submittals that provide calculations, descriptions, or other documentation regarding the work. 

SD-02. Manufacturer’s Catalo? Data 

* Data composed cf catalog cuts, brochures, circulares, specifications and product data, printed 
information in sufficient detail and scope to verify compliance with requirements of the contact 
documents. A type of product data. 

Manufacturer , s St@rd Color Cha& 

Preprinted illustrations displaying choices oi color and finish for a material or product. A type of 
product data. 

Submittals that graphically show relationship of various components of the work, schematic diagrams 
of systems detail of fabrications, layout of particular elements, connections, and other relational 
aspects of the work. A type of shop drawing. 

/-=- Design calculations, mix design, analyzes, or other data written in nature and pertaining to a part of 
the work. A type of shop drawings. 

. 
,93-06. Instructmu 

Preprinted material describing installation of a product, system, or material, including special notices 
and Material Safety Data Sheets, if any, concerning impedances, hazards, and safety precautions. A 
type of product data. 

A tabular list of data or tabular list including location, features, or other pertinent information 
regarding products, materials, equipment, or components to be used in the work. A type of shop 
drawing 

A document, required of the Contractor, or through the Contractor by way of a supplier, installer, 
manufacturer, or other lower tier contractor, the purpose of which is to further the quality or orderly 
progression of a portion of the work by documenting procedures, acceptability of method or 
personnel, qualifications, or other verification of quality. A type of shop drawing. 

09. R~JZX& 

Reports of inspection and laboratory test, including analysis and interpretation of test results. Each 
report shall be properly identified. Test method used and compliance with recognized test standards 
shall be described. 



Exhibit 3.1 
SUBMITTAL DESCRIPTIONS 

Page 2 of 3 

SD-lo. Test Reuorts 

A report signed by an authorized official of a testing laboratory that a material, product, or system 
identical to the material, product or system to be provided has been tested in accordance with 
requirements specified by naming the test method and material. The test report must state the test was 
performed in accordance with the test requirements; state tne test results; and indicate whether the 
material, product, or system has passed or failed the test. Testing must have been within three years of 
the date of Contract award. A type of product data. 

SD-1 1. Factorv Test Repor& 

A written report that includes the findings of a test required to be performed by the Contractor on an 
actual portion of the work or prototype prepared for this project before it is shipped to the job site. 
The report must be signed by an authorized official of a testing laboratory and must state the test was 
performed in accordance with the test requirements; state the test results; and indicate whether the 
material, product, or system has passed or failed the test. A type of shop drawing. 

A written report that includes the findings of a test made at the job site, in the vicinity of the job site, 
or on a sample taken from the job site, on a portion of the work, during or after installation. ‘The 
report must be signed by an authorized official of a testing laboratory or agency and must smte the 
test was performed in accordance with the test requirements; state the test results; and indicate: whether 
the material, product, or system has passed or failed the test. A type of shop drawing. 

. 
D-13. Certlficaks 

Statements signed by responsible offtcials of a manufacturer of a product, system, or material 
attesting that the product, system, or material meet specified requirements. The statements must be 
dated after the award of this contract, name the project, and list the specific requirements that it is 
intended to address. A type of shop drawing. 

Samples, incmding both fabricated and unfabricated physical examples of materials, products, and 
units of work as complete units or as portions of units of work. A type of sample. 

SD-15. Color Selection Sam 

Samples of the available choice of colors, textures, and finishes of a product or material, presented 
over substrates identical in texture to that proposed for the work. A type of sample. 

SamDIe Pan& 

An assembly constructed at the product site in a location acceptable to the Contracting Officer and 
using materials and methods to be employed in the work; completely finished: maintained during 
construction; and removed at the conclusion of the work or when authorized by the Contracting 
Officer. A type of sample. 

SamDIe Installations 
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A portion of an assembly or material constructed where directed and, if approved, retained as a pm 
of the work. A type of sample. 

Documentation to ensure compliance with an administrative requirement or to establish an 
* administrative mechanism. A type of administrative and close-out submittal. 

SD-19. Oueration and Maintenance MamaIS 

Data intended to be incorporated in an operations and maintenance manual. A‘type of administrative 
and close-o,t submittal. 



Exhibit 3.2 

List of Personnel Authorized to Review and Certify Submittals 

Specification Section: Submittal Type: 

01010, 01430, 02223 and Equipment and materials 
02903 All others 

Authorized Personnel: 

James A. Dunn, Jr., OHM 
Randy Smith, OHM 
OHM Project Engineer (‘TBD) 
Greg Gilles 
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Me 

SF. 
SD No. and Type of Spec. Gov. or Trans. Forwarded to Date Dale 

App~val An 
Mailed lo 

No. Submittal Material Para. Control Planned Sub. ACtiOn Dateof Appro. 
by CO 

Forwarded Recehd A&Xl Date of Contr./Recd. 
or Product No. Reviewer No. Date Code A&on Au&./Date lo Other from Other Code Action from Appro. Remarks 

Received from Reviewer Reviewer Auth. 
Corm. 

a b C d e f 8 h 1 i k 1 m n 0 P 

01010 Work Plan 1.2.1.1 c WP IO/l/97 

01010 Matirial Safety Data 1.3.1.2 G WP 10/l/97 
Sheets 

w/ HASP 

01010 Shop Drawings 1.2.1.1 As received 

01010 RecordDocuments/ 1.3.2.1 CR 
Drawings 

0 10 10 Environmental 1.3.2.2 Prior lo 
Conditions Report mobilization 

01010 QCMeetingMinutes 1.3.2.3 As held 

01010 TestResults 1.3.2.4 CR 
Summary Report 

01010 Contractor 1.3.2.5 Dally 
Production Report 

01010 QC Report 1.3.2.6 Daily 

0 10 10 Rework Items List 1.3.2.7 CR 

01010 Permits 1.3.2.8 Prior Lo 
mobilization 

010 10 Contractor’s 1.3.2.9 CR 
Closeout Report 

01430 Waste 1.2.2.1 CR 
Characterization 
Sample Analyses 

02222 Excavation and 1.4.1.1 G WP 10/l/97 
Material Handing 
Plan 

02222 Site Health and 1.4.1.2 G WP 10/l/97 
Safety Plan 

02222 Fie!d Gmp!!ng snd !.4.1.3 G wp lnfllo7 

Laboratory Testing 
_“, _, _, 

Plan 

02223 Waste Shipping 1.2.2.1 CR 
Documentation 

02223 Waste Delivery 1.2.2.2 CR 
Documentation 
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Testing Plan and Log 
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Exhibit 5.1 

Contrad Number 
N62470-93-D-3032 
D.O. 083 

Project Title and Location Contractor 
OU No. 10, Sk 35 OHM Remediation Services Corp. 

Specification 
Section and 
Paragraph 

Number 
Item of 
Work 

Accredited 
/Approved Lab 

Test Required Yes No Sampled By Tested By 

Location of Test 

Onslte off&e 

Date 
Forwarded to 

Date Completed Contr. Off. Remarks 



i 
.? 

Rework items List 
1 

Exhibit 6.1 

Contract No. and Title: N62470-93-D-3032 - D. 0. 0083 OU No. 10, Site 35 

Contractor: OHM Remediation Services Cortx 

Contract Requirement 

Nlllllh Date Identified Description Action Taken by QC Manager Resolution Date Completed 
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SAMPLE DOCUMENT 
COORDINATION AND MUTUAL UNDERSTANDING MEETING AGEND,4 

FOR 
DELIVERY ORDER No. 

AT THE 
U.S. NAVAL STATION, 

The purpose of this meeting is to develop a mutual understanding of the QC details, including 
forms to be used; administration of on-site and off-site work, and coordination of the 
Contractor’s management, production and the QC Manager’s duties with the Contracting (Officer. 

The QC program consists of a QC Organization, QC Manager, a QC Plan for this Delivery 
Order, this Coordination and Mutual Understanding Meeting, QC meetings, three phases of 
control, submittal review, submittal approval except for submittals designated for Contracting 
Officer approval, testing, and QC certifications and documentation necessary to provide 
materials, equipment, workmanship, fabrication, construction and operations which comply with 
requirements of this contract. 

QC Manager duties (contract para. 6.6.1) 

Attend this meeting 
Conduct the QC Meetings 
Perform the three phases of control 
Perform submittal review 
Perform submittal approval 
Ensure testing is performed 
Prepare QC certifications and documentation 
Perform other activities when approved by the Contracting Officer 

Submittal Reviewers Duties and Qualifications (contract para. 6.7) 

. Provide submittal reviewers qualified in the disciplines being reviewed other than 
the QC Manager, to review and certify that the submittals meet the requirements 
of the contract. 

QC Plan (contract para. 6.8) 

. (as specified therein) 
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SAMPLE DOCUMENT 

Coordination and Mutual Understanding Meeting (contract para. 6.9) 

. (see purpose above) 

QC meetings (contract para. 6.10) 

. The QC Manager shall conduct QC meetings once every two weeks or as 
otherwise directed by the Contracting Officer. 

. Meeting minutes to be prepared by the QC Manager in accordance with the 
contract outline and a copy provided to the Contracting Officer within two 
working days of the meeting. 

. A copy will be distributed to the Program QC Manager. 

Three phases of control (contract para. 6.11) 

,/“*- 

. Preparatory Phase Meeting 

. Initial Phase Meeting 

. Follow-up Phase Inspection 

Submittal review and approval (contract para. 6.12 and Part 7.0, “Submittals”) 

. Review 

. Approval 

. Certification 

. Submittal Register 

Testing (contract para. 6.13) 

. Testing Laboratory Requirements 

. Accredited Laboratories 

. Inspection and Testing Laboratories 

. Capability Checks 

. Test Results 

QC certifications (contract para. 6.14) 

. Contractor Quality Control Report Certification 

. Invoice Certification 

. Completion certification 

Documentation (contract para. 6.15) 
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SAMPLE DOCUMENT 

l Contractor Production Report 
. Contractor Quality Control Report 
. Testing Plan and Log , 
. Rework Items List 
. As-built Records 
. Report Forms 

1. Contractor Production Report 
2. Contractor Quality Control Report 
3. Testing Plan and Log 
4. Rework Items List 





Exhibit 9.1 

Definable Features of Work 

I Specification Section: 

01010 - 1.2.1.1 

01010 - 3.1 

02222 - 3.2 

02903 - 1.2 

02903-2.4.1 

02903 - 3.7 

01010 - 1.3.2.9 

Definable of Feature of Work: 

Work Plan Submission 

Mobilization 

Trench excavation and backfill 

Equipment Installation 

Piezometer installation 

System Start-up and Monitoring 

Contractor’s Closeout Report 
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P3ge ! or-3 

EMARKS 

AuTktowED ac MANAGER AT six DATE 

GOVERNMENT QUALITY ASSURANCE REPORT IDATE 





r CONTRACTOR QUALITY CONTROL REPORT CONTINUATION SHEET 

IATTACH AOOlTlONAL SHERS IF NECESSARY) 

lOATE -1 

I 
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E.x.hibir S i 

Page 3 of3 





I COSTRACTOR PRODL’CTIOS REPORT DATE 

WORK PERFOR\lED TODAY 

WORK LSYZAT?ON A,~D DESCmON 
I 

LC(PLOYEx j NL%BEZ TRACE 1 :x.xs 

I 1 
t 

l- E.x.hibit 10.1 a 
I I 

I I 

I 
i 

I I I I 
I I I 
! I I 

i i I 
I / 

7-J 
! I 

WAS A JOB SAFER MEElTNG HELD 7-HlS DATE? 2YEs ZNO / 
JOB (lf YES. aash WQy of rhc mccaing tiur) TOTAL WORK HOURS ON JOE 

P WERE THERE AHY LOST TIME ACClDEh-rs THIS DATE? 2YES ZiNO SE THIS DATE 
(ITYES. l acch copy of complaod OSHA repon) 

WASTRENCHINGSXFFOLDlWV ELJ3XRl CAUHIGH WORK DONE? c;YES 3NO CUMULATIVE TEAL. OF WORK 
(lf YES. aaach5xm aAlccm?m oc chccklh shohcg inapacrron pedoormed) HOURS FROM PRMCWS REPORT 
WAS HA%tRDOUS b4~WA57-E RELEASED INTO THE ENVIRON?&.. zY-E.5 3NO TOTAL WORK HOURS FROM 
(If YES. amch dcvription of incidcm m-xi prowsed actions START OF CONSlRUC,X-lON I 

ISI- SAFlTt AC;IONS TAGN TODAYlShFRY WSPECnONS CONulJCTED 

EQUIPMENr MAlTIuAL. F3ZCEIVED TODAY TO BE NCORPORATED N JOB 

CONmUCnON MD PLAM EQUlP.UE.fl ON JOB SITE TODAY INCLUDE NWBER OF HOURS USED TODAY 

REMARKS 



OVERTiME XUTKORJZXTION (OTA) 

Date of Request: WBS &de: -. :. OTA No: _ 
I 

Rwoa for request Explanation: 
[ ] Emergency 
[ ] Equipment Maintenance 
( ] Keep critical activities on schedule - , 
[ ] Accelerate scheduie Ekhibit tO.lb 

i I 07hr 

Lnitiared by: 
1 I Navy 
[ 1 OHM 

- 
- 

Eszim3wd period of overtime work 

ROM Cost Es&we 

Scan Date: Ezxd Date: _ 

Requesred By: 
OHM Project .Man.ager 

Date: 

APPR0VA.U 

[ 1 Approved ( 1 &lodified [ ] Rejected 

Modificarion (if any) 

RPSf: Dare: 

ROICC.‘~i: Dm: 



REQUEST FOR INFORMATION (RFi) 

Dare of Rqutx: Suspeme Dare: VR .vo: 

i 
simA-EON/CONDrnON Dwg Rci: 
REQ~G amQ,nON Site Loc3tion 

Spec s& 

DESCmON: 

2 Exhiiit IO.Ic - 
I 

-+ 

DATE REC=SV-ED BY: 
Cmifying Engineer: 

RESPONSE: 
Tech. Rey 

, 

I 
/ 

Nocc: This u a chr.:‘.ut~on and Cou not crettc additional work L’UC could be considcrrd as a change CO Qc CCI~UZC: 

dnwngr anC For rpectliuaon. 

RP5f: Date: 

R0tCC:X-R: Date: 



Exhibit lO.lD 

! 

F” 

Projr,. . c* Vame: 
Delivery Order: 
Concrac, Purchase Order N6147G33-D-3032 
OH,M Project Order 

VARIANCE REQUEST CJR) 

Date of Rquesr: ‘Suspense Dare: VR No: 
I 

, I 

P,POPOSED VARIANCE Dwg Ref.: 
Site Location 

Spec set: 

DESCFUYTION: 

On-Site Engineer: Date: 
OHM Projec, Engineer Date: 
Sire Quaky Conwi .Manager: Dare: 
0H.M Rojec, .Mamgcr: Date: 

AP?,9ov.as [ ] Approved ( ] .Ltodifiezi (see Se!ow) [ ] RejecA I 
I 

ROICC!?i-X: 
Dare: 
Date: 
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OHM RemediaLion 
Ser~Yces Corp. ?rojec: Name: 

.,- -- 
Proi. Usr. 
Site Suov. 
P-31. Act:. 

CSE 

QC 
Job Fiis 
:onn ?ranr-Jr3~; 

Oeriveq CrCer: C3T?- :. Has:; 

Csntrcct ,?urchase Crcer .?462L70-93-0-3O.j2 

OHM Projec: No. 

WORK DIRECTiVE (WD) 

Date of Recues:: W8S Code: [ ] new code WD No: 

, W8S 0escrio:ion: . 

TITLE OF WORK DIRECTIVE: I 

DESCRIPTION OF WORK: 

. 

WORK DIRECTIVE TYPE I 
( ] Technical direction Explanation: 

/ 

[ ] Scope Growth (Mod !o follow) 

[ ] Ouanity increcse 

[ ] New Scooe Item 

[ ] Other 

[ ] Scope Reduction (Mod to follow) I 

[ ] Ouanity Oecrease I 

1 i Fopa Reduction Attachments: I 

ther I 

Initiated By: 

C 1 N-7 
[ 1 OHM 
[ ] Reguiatcry Agencv 

[ ] Other 

, 
/ ! 
I 

I . 

COST IMPACT Rougn order of Magnitude (RCM) Estima!ed value of item: 

NOTE: This es!imate includes direc! costs. fringes and mark-ups. No fee,, 
I 

SCHEDULE IMPACT Estimated Ocration of Item Woric Days 

Estimared Schedule Impact Calender days 

Is approval date critical ( ] yes [ ] no Reason for critical approval date: _ 

If yes. indicate date: 

OHM Representative: Oate: _ I 

On-Site Engineer: Oate: _ 

Oate: _ 
I 

OHM Proiec? Mancqer: 

APPROVALS Note: failure to approve by the critical date may result in additional 
cost and/or scnedule imoac:. 

I, 

( ] Approved [ ] Modified (see attacned) ( ] Rejected 

1 RPM: Date: 

ROICC/NTR: 
Date: 
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I.0 

1.0 

3.0 

A 

B 

C 

D 
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Shouid tie :i::-’ csnCluon :cputr:nq :a: U’D Y:SC ~‘rorn CkltlgC :n SCOpC SUE.1 ts: 3lffCZflg SIX COltdlI:oflS. ::.:mg:c or 
evorwng !CSiiy.. 2eslgn c7ors or 3mlSjlOP.S. Jr tire- -or. by :P,e Yavy to FCz.0~3 51gn:Ccannt 3adrtionai WORK. rom3i 

conmc: mo~i:~cat~on .=a! :e rcqwcc. hcnl iboo. :IE::VCS may x consoitdatco under one contmc: .moditlca[:on. 
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should OCC*X yor IO -5% Enonc~al comote:lon. 

Examples si iosc grown nc.ms reqwrmg tie cxccuuon of WD XC: Tc c!xnul d:rcctton char does not s~gnnlficultly 
chmgc rhc sicpc of work Jr rhc xc2 for ;crsonx!. cqu~pmer.; or .zmexd :ccp:rtd to cornpie:: L+IC curr:nt scope :$a~ 
are nor in ::c budge: (ISIS mcludcs mod~fiec! resources loading due :o schedule changes). Ref:: IO prog- est;iblished 
guidelines for idcntrfymg cost versus scope grow,, as applicable. 

All lmcs on z.‘hc :jm arc !o be comp!e!eA. !f o~n~cuiu !nionnauon IS not appiluble :vntc WA on c!!e line 

Lines that snouid zcvc: say %A ue. Da:: 3i rcqucst. Csst CJde. WC2 No.: Chan3e Title. Rcuon for Chan3c. ROM 
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ensure h3t %:Zc:cnt cxplonatton IS provided so thsr the wow orocceds ;LS requtred. if su~Tic:cnt room IS nor avaliaoie 
on L!IIS iom 3cdnlonal pages snould Se XUC~CC,. 

Ail pareses iikcd on the dlsulbuuon .must be copted on a11 work drrccnva. ,411 work o;rec:lves whc~her acoeoc@~d or 
rcJcc!ed must be !opgcd and kept on-we for Ins;lcc:lon by OHM (Il?d :he Navy 

(ROM) Rou3.i order of magnlcud: cs::m a: snould ?c :nc:udcd on aI1 work dmc:~~es. Ens esumare should Se :n 
Naw cost (9kP.l reveauc) dolks. 

Schedule Impact. 1) How ion3 wil II -AC :o cx~wz :% dmced ‘ask. ma 21 How tic OWTJ,II project schtduie wil be 
tmpacted SnouiC be addrxsed. iIf you UC :xccna:ng !?!e rental a on p~ecc oi equipment he 3untlon for the cxtcnslon 
is put on line I I. 

The .QOICC rcv:c.vs me LvD J.W ;nd:ca:s :LS zoroval S~XUS: .ioproved. .Lfodtiicd. or Re;ec:cd 

The ROICC 21cn fowards the WI :o OHXI for sc:zon Y requwc?. 

The contpc:3: modifies :!x Cax.rx::on Sc.icdulc. T?-Ic Schccux oi Values. the WBS and ail rcporrs as appropnare. 
OHM enters t.he W’D In the WD log for suomlsslon m the Yonlhly Sacus Repon to the Yavy OHi? wll I:r;lck cost 
assoctatcd .&IL% !t~c WD errher Y sez~tt: LvBS or Y 3~7 oivl exwmq W&S. 

If 3 .!dod:~ca::sr. :O cc ncGiiC-. Orccr :s :~cu;:c~:. 4. .; :hc ‘-~CISI shouid be used Y the ~YZS for :hc request. 
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1.0 INTRODUCTION 
..--., 

This Sampling and Analysis Plan (SAP) presents, in specific terms, the policies, 

organization, functions, and Quality Assurance/Quality Control (QA/QC) requirements designed 

to achieve the data quality goals for the Construction and Monitoring at Phase I Interim Air 

Sparging Remediation System at Operable Unit 10, Site 35, Camp Geiger, Camp Lejeune. This 

work will be performed under Delivery Order 083 of Contract Number N62470-93-D-3032 for 

the Navy Atlantic Division (LANTDIV) at the Marine Corps Base, Camp Lejeune, North 

Carolina. 

This SAP integrates the required components of a generic quality assurance project plan 

(QAPP) and a field sampling plan (FSP). This document shall be implemented by the Project 

Manager, Project QC Manager, Project Chemist, Field ChemistiScientist, and Sample 

Technicians. Any field changes shall be approved by the Navy’s Technical Representative 

(NTR), OHM Project Manager, and OHM Project Chemist. These changes shall be documented 

by the Field Chemist/Scientist and distributed to the appropriate persons as amendments to the 

SAP. 

OHM Project 17536SAP Operable Unit 10, Site 35 Camp Geiger Area Fuel Farm September I997 
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2.0 PROJECTMANAGEMENT 

2.1 PROJECT OBJECTIVE AND SCOPE OF WORK 

The scope of work for Delivery Order No. 083 is to construct and monitor an in situ air 

sparging (IAS) system at the Site 3.5 within Operable Unit 10 (OUlO) Camp Geiger Area Fuel 

Farm, Marine Corps Base (MCB), North Carolina. The objectives of the IAS system are as 

follows: 

l Assess the applicability of IAS technology in addressing shallow groundwater contamination 

at Site 35 by evaluating the effectiveness, implementability, and costs of a full-scale pilot 

treatment system 

l Obtain sufficient data to afford the development of a full-scale system remedial design 

l Assess the impact of air emissions on human health and the environment, and verify that air 

emissions will not impact the proposed highway project 

Nature and Extent of Contamination 
Extensive groundwater contamination was observed in the surficial aquifer along both the 

upper and lower monitored intervals. Fuel-related contaminants were more prevalent in the 

upper portion of the surficial aquifer, and solvent-related contaminants were more prevalent in 

the lower portion of the surficial aquifer. 

Remediation Goals 
In accordance with Section 121(d)(l) of the Comprehensive Environmental Re,sponse, 

Compensation and Liability Act of 1980 CERCLA, remedial actions must attain a de:gree of 

cleanup which ensures protection of human health and the environment. Although groundwater 

within the limits of the contaminant plume site is not currently used as a source of potable water, 

results of the human health risk assessment performed under remedial investigation (RI), and 

modified by a supplemental human health risk assessment performed under the supplemental 

groundwater investigation (SGI), indicated that the ingestion and dermal exposure to 

groundwater poses a risk to future residents. Groundwater remediation goals for the 

contaminants of concern, as identified in the human health risk assessments performed under RI 

and SGI, were developed as a part of the Draft Feasibility Study (Baker, 1997). These 

remediation goals are presented in Table 2.1. 

OHM Project 17536SAP Operable Unit 10, Site 35 Camp Geiger Area Fuel Farm September 1997 
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Fz3-OHM Remediation 
\E Services Corp. PROJECT MANAGEMENT 

Table 2.1 - Groundwater Remediation Goals 

Contaminant of Concern 

Benzene 

cis- 1,2-Dichloroethene 

Remediation Level (ug/L) 

1 

70 

Ethylbenzene 

Methyl Tertiary Butyl ether 

trans- 1,2-Dichloroethene 

29 NCWQS 

200 NCWQS 

70 NCWQS 

1,2-Dichloethene 

Trichloroethene 

70 MCL 

2.8 NCWQS -4 

Tetrachloroethene 

I, 1,2,2-Tetrachloroethane 

Xylenes (total) 

0.7 

0.41 

530 

I- Vinyl Chloride I 0.015 I NCWQS(2) ~ 1 
Note: 
(1) Based on a carcinogenic target risk level of 1~10~~. The equation used to calculate this RGO is based 

on guidance in USEPA Region IV Bulletin, November 1995. 
(2) Remediation level may not be achievable using the best available method. 

2.2 PROJECT TASK DESCRIPTIONS 

The following tasks will be performed in support of the remedial actions at OUl 0, Site 35: 

l Collection and off-site analysis of the soils to determine whether or not they can be used for 

backfill operations 

l Collection and analysis of groundwater samples from 10 newly installed piezometers to 

establish baseline and to evaluate progress of the remedial activities 

0 Take readings of the following: (1) air injection well pressure readings, (2) water level in 

piezometers and air injection wells, and (3) dissolved oxygen levels in wells 

l Collect and analyze soil cuttings, development water, decontamination fluids, rain water and 

surface run-offs collected in excavated areas, bulk soil, PPE, bio-polymer sludge, and bio- 

polymer liquids to determine the appropriate disposal method for each wastestream. 
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l Take readings of the ambient air at points surrounding IAS trench, especially between the 

trench and the proposed highway right-of-way, and at specific well heads. 

2.3 PROJECT ORGANIZATION 

The project manager is the primary focal point for control of the project activities. The 

project manager will be supported by the QA Management team which will provide reviews, 

guidance, and technical advice on project execution issues. Members of this staff will be on an 

“as-needed” basis to assist in smooth project execution. The project manager will be supported 

by the project team consisting of a supervisory, health and safety, technical, and QA/QC! staff to 

ensure that the project is safely executed in compliance with applicable laws, regulations, 

statutes, and industry codes. Individuals of the project team are responsible for fi~ltilling 

appropriate portions of the project QA program, in accordance with assignments made by the 

project manager. The project manager is responsible for satisfactory completion of the project 

QA program. Specific responsibilities may be assigned by the project manager to the: deputy 

project manager and other members of the project staff. 

An organizational chart of the project team is presented in Figure 2-1. 

The responsibilities of the key members in the project organization are: 

Project Manager - James A. Dunn, Jr., P.E. 
The project manager is responsible for the overall direction of this project executed under 

his supervision. He provides the managerial administrative skills to ensure that resource 

allocations, planning, execution, and reporting meet contract requirements. He is ultimately 

accountable for all work activities undertaken on this project. The global quality-related 

responsibilities of the project manager can include, but are not limited to, the following: 

l Organization of the project staff and assignment of responsibilities. 

l Understanding of contract and scope of work for a specific project. 

l Communication to the project staff regarding client requirements and QA practices. 

l Identification, documentation, and notification to the client and project staff and QA 

personnel of changes in the scope of work, project documentation and activities. 
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Program Manager 

John Franz, P.E. 
I 

Program QC Manager 

Jimmie Whedbee 

-~- ~~ 

Senior Project Manager 

James Dunn, P.E. 

Russel Henderson 

Project Engineer 
- 

TBD 

Figure 2.1 

QC Organization Chart 
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Supervision of preparation and approval of project-specific procedures, work plans, and QA 

project plans. 

Approval of project design bases, design parameters, drawings, and reports. 

Approval of project remedial action/construction methodologies. 

Dissemination of project-related information from the client such as design bases, input 

parameters, and drawings. 

Liaison for communications with the client and subcontractors. Liaison between the project 

staff and other internal groups. 

Decision of whether or not drawings require independent review. 

Investigation of nonconformances, notification of QA personnel, and implementation of 

corrective actions. 

Determination of the effect of nonconformances on the project and the appropriateness for 

reporting such items to the client, and providing appropriate documentation for reporting. 

Determination that changes, revisions, and rework are subject to the same QC requirements 

as the original work. 

Serve as final reviewer prior to release of project information. 

Approve and sign outgoing correspondence. 

Custodian of all project related documents. 

Some of these responsibilities may be assigned by the project manager to the Site Supervisor, 

who will remain on-site throughout the project field activities. 

Site Supervisor - Randy Smith 
The site supervisor is responsible for the day-to-day management of this specific delivery 

order. He will ensure sufficient resource allocations to maintain project schedule and budget. 

He will provide daily feedback to the project manager on project progress, issues requiring 

resolution, etc. The quality-related responsibilities of the site supervisor include, but are not 

limited to, the following: 

l Notification to the project manager if the project cannot be completed with regard to quality, 

schedule, or cost. 

l Oversight and control of subcontractor services. 

l Liaison for communications with OHM project staff and other internal groups as well as with 

the NTR and on-site inspector. 
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l Supervision of day-to-day site activities in accordance with project and program 

requirements. 

l Preparing the Contractor Production Report. 

l Preparing the Quality Control Reports. 

l Initiating corrective actions for non-conformance identified on-site. 

Project Chemical QA Officer - Theresa D. Rojas 
The chemical QA officer is responsible for implementing the project chemical QA program. 

She is responsible for informing the project manager of any site-specific QA issues. Her 

responsibilities include, but is not limited to, the following: 

l Reviewing subcontractor’s QA Manuals and/or Laboratory Quality Management Plans 

(LQMPs) and if possible, performing audits on the labs. 

* Certifying the level of QA that has been achieved during the generation of analytical data 

l Initiating and overseeing all audit functions. 

. Stopping work if quality objectives are not being met. 

. Initiating investigations for nonconformances, identifying appropriate corrective actions, and 

performing follow-up audits to ensure that the corrective actions were successful. 

Project Chemist - Sushama Paranjape 
The project chemist is responsible for implementing the project plans and ensuring that the 

quality assurance and data quality objectives are being met for the project. She: is also 

responsible for informing the chemical QA officer of any site-specific problems and for ’ 

coordinating QA efforts with the contracted laboratory. Her specific responsibilities include, but 

are not limited to, the following: 

l Determining if the project and data quality objectives are being met. 

l Evaluating chemical data for technical validity and ensuring adherence to published 

guidelines. 

l Analyzing and interpreting all subcontracted technical and laboratory results. 

l Implementing QA/QC procedures. 

l Assuring the continuity of chain-of-custody evidence 

l Working with the QC engineer to compile and submit required QA Reports (QAR.s). 

l Compiling, revising, updating, and submitting SAPS 
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l Implementing corrective actions as required by the QC engineer or chemical QC officer. 

. Ongoing QA/QC training of new and current personnel. 

l Reviewing laboratory invoices for completeness and accuracy. 

Laboratory Coordinator - Elena Rodriguez 
The laboratory coordinator is responsible for procuring a certified laboratory based on the 

requirements needed for the project. Her responsibilities include, but are not limited to, the 

following: 

l Selection of qualified laboratories and control of laboratory services requests. 

* Assist coordination of laboratory with field sample shipments. 

l Management of laboratory data in conjunction with the project and field chemist. 

* Liaison between the field and the laboratories when changes are required in the SAP and 

Purchase Orders. 

Field Chemist -Ruse1 Henderson 
The field chemist will: 

Implement the SAP and designated QA/QC procedures. 

Oversee all field sampling activities. 

Report all QC data to the project chemist for review. 

Implement corrective actions as required by the project chemist. 

Perform on-site screening and analyses of samples, if needed. 

Fill out sample tracking forms and related analytical and QC forms and logbooks. 

Ensuring that the samples are handled, packaged, and shipped according to the SAP. 

Ensuring that the laboratory supplies the sample containers, shipping supplies, 

chain-of-custody records, and the required QC samples (i.e., trip blanks). 

Sample Technician - TBD 
The sample technician will be responsible for: 

l Carrying out all sampling in accordance with approved procedures and methodologies as 

defined in the SAP. 
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l Generating field blanks, equipment rinsate blanks, and acquiring field duplicate samples as 

required by the SAP. 

l Completing sampling logbooks, sampling forms, labels, custody seals, and chain-of-custody 

forms and other paperwork as required by the SAP. 

l Packaging and Shipping of samples to appropriate laboratories. 

2.4 DATA OUALITY OBJECTIVES FOR MEASUREMENT DATA 

Data generated from those tasks described in Section 2.2 will be used to make the decisions 

on Phase II of the project (assess need for subsequent active remediation). Projectspecific 

quality objectives are listed in Appendix A, Table A-2. These include the quantitation., project 

action, accuracy, precision, and completeness limits by which the data will be evaluated. 

A Naval Facilities Engineering Service Center (NFESC)-certified or US Army Corps of 

Engineers-Missouri River Division (USACE-MRD)-approved laboratory will be used for all 

sample analyses. The laboratory will also be North Carolina-approved. A copy of the 

laboratory’s QA Manual, statement of qualifications, and appropriate certificates of apprloval are 

kept on file in the Norcross office and are available upon request from the NTR, LANTDIV, or 

other regulatory agencies. A copy of the approved Sampling and Analysis Plan will be 

forwarded to the laboratory selected to perform chemical analysis of the samples. 

All off-site samples will meet OHM’s minimum requirement for the QA/QC as specified in 

OHM QP-650. A copy of QP-650 is included in Appendix D. On-site air measurements will 

be non-definitive field screening analysis. If disposal analysis is required no duplicates or 

rinsate blanks will be collected. All sampling and analytical activities will be in accordance 

with federal, state, and local regulations. A summary of the field QC sampling requirements is 

shown in Table A-l, “Sampling Summary” in Appendix A. 

Data evaluation will be performed by the project chemist on all data before it is used.. Third 

party data validation will not be performed on the final data. Data evaluation results will be 

provided in the project closeout report. 
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3.1 SAMPLING METHODS AND PROCEDURES 

The following sections describe sampling locations, frequencies, sample matrices, and 

measurements of parameters of interest. Table A-l “Sampling Summary” in Appendix A 

presents a summary of these items. 

3.1.1 Construction of the IAS System 

The full-scale air sparging pilot test system will consist of a 1 00-foot long air sparging trench 

with air injected through three risers along the trench. Air will be supplied to the well through 

piping from the electric air compressor located in a fenced equipment compound. An a5dditional 

10 piezometer/monitoring points will be installed to facilitate collection of data to evaluate 

system performance. 

3.1.1.1 Soil Sample Collection 

During the construction of the IAS system, excavations will be performed to install the IAS 

wells. All soil removed from the excavation will be transferred to the stockpile area, sampled 

for disposal parameters, and sent for disposal. 

It is recommended that a throughly mixed composite soil sample will be collected at every 

100 tons of the excavated soils. One grab sample will also be collected for the analyses of 

volatile organics at every 100 tons. 

Soils containing less than 100 parts per million (ppm) of total organic halogens (TOX), less 

than 50 pm of total petroleum hydrocarbons (TPH) and less than 10 ppm of the sum of benzene, 

toluene, ethyl benzene, and xylene (BTEX), can be used as fill material. Soils containing 

concentrations greater than 100 ppm TOX and/or 100 ppm TPH, will be co:nsidered 

contaminated with hazardous materials and/or petroleum products. 

To profile the soil for disposal, one grab and one composite sample prepared from six grab 

samples will be collected from the stockpile. To profile the bio-polymer sludge, one grab and 

one composite sample of sludge prepared from six grab samples will be collected. The grab 

sample for volatiles analysis will be collected using the following procedure: 
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1. At one random sample point within the stockpile, dig to the middle of the roll- off box using 

a stainless steel shovel or auger. 

2. Collect a grab sample from the resulting hole using a stainless steel spoon. 

3. Fill a 4 oz glass jar immediately to the top. 

4. Tap the jar and till with more of the soil sample to ensure no headspace. 

5. Close the jar, label, and package the sample for shipment to the lab. 

The composite sample for the remaining analyses will be collected using the following 

procedure: 

1. At the six random sampling points, collect a grab sample using the shovel or a stainless steel 

spoon. 

2. Place the grab samples into a stainless steel bowl. 

3. Homogenize the 6 grab samples by the quartering techniques using the stainless steel. spoon. 

4. Fill the appropriate sample jars approximately % full with the composite sample 

5. Close the jar, label, and package the sample for shipment to the lab. 

3.1.2 Start-up and 0 & M of the IAS System Measurements 

During the start-up and throughout the operation and maintenance of the IAS system, the 

water level, dissolved oxygen, vacuum, pressure, and organic vapors will be monitored to 

balance, optimize, and evaluate the performance of the system. These will be performed as per 

the following procedures: 

3.1.2.1 Water Level Measurement 

It is recommended that the water levels of the piezometers and monitoring wells MW,-16 and 

MW-22 be measured at start-up, weekly for the following 8 weeks, and monthly after that for 

four months. However, the frequency of measurement is at the discretion of the Technical Lead 

for the project. The following procedure will be used to perform the measurement: 

1. Locate and uncap each well at the beginning of the task and let them equilibrate for at least 

3 0 minutes. 
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2. Look for a mark at the top of the well casing (TOC) that indicates the measuring point. If 

no mark is found, measure from the north side of the TOC. Mark the top of the well. casing. 

See note (a). 

3. Test the water level indicator with the test button or switch on the unit (refer to the owner’s 

manual if needed). 

4. Unreel the line slowly until the unit indicates that the probe has reached the water (signaled 

by the tone and light). See note (b) 

5. Move the probe up and down to find the precise top level of the water. Record the level to 

l/100 of a foot. See note (c). 

6. If the depth of the well is not known, lower the probe to the bottom and measure to l/10 of 

a foot. Record the readings. 

7. Reel in the probe cleaning the tape with a towel or clean rag. Stop a few feet before reaching 

the end of the tape and lift the probe and remaining tape from the well. Then place the probe 

and tape into a bucket of water and decontaminate. 

8. To calculate the well volume, use the formula: Vol (gal) = Pi ?h * 7.48, where radius (r) and 

height (h) are in feet and Pi =3.142. 

Notes: 

a. If the relative concentrations or contaminant are known from previous work, it is a good 

practice to start with the least contaminated well and work toward the most contaminated. 

This will minimize possible cross-contamination. 

b. If the probe is allowed to “free fall” or if the tape is bent at a sharp angle, the signal wires in 

the tape can be damaged or destroyed. 

c. Some tapes are marked in eighths of an inch. These readings must be converted to 1 /l 00 of 

a foot units. 

3.1.2.2 Dissolved Oxygen Measurement 

It is recommended that the dissolved oxygen levels of piezometers and monitoring wells 

MW-14, 35 MW-31B, MW-26A, 35GWD-2, MW-16 and MW22 be measured at start-up, 

weekly for the following 8 weeks and monthly after that for four months. However, the 

frequency of measurement is at the discretion of the Technical Lead for the project. The 

following procedure will be used to perform the measurement: 
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1. 

2. 

3. 

4. 

5. 

6. 

Locate and uncap each well at the beginning of the task and let them equilibrate for at least 

30 minutes. See note (a). 

Follow the manufacturer’s instructions for calibrating the instrument. 

Lower the probe into the well at about 2-3 feet below the water level (as measured 

previously). See note (b). 

Lower and raise the probe at a rate of about 1 foot per second and allow the reading to 

stabilize. Record the reading. 

(If the well is too deep, collect a sample with a bailer and transfer to a large-mouth bottle. 

Stir the water around the probe and allow the reading to stabilize. Record the reading.) 

Reel in the probe, cleaning the cable with a towel or clean rag. Stop a few feet before 

reaching the end of the tape and lift the probe and remaining tape from the well. Th’en place 

the probe and tape into a bucket of water and rinse with deionized water. 

Notes: 

a. If the relative concentrations or contaminant are known from previous work, it is a good 

practice to start with the least contaminated well and work toward the most contaminated. 

This will minimize possible cross-contamination. 

b. If the probe is allowed to “free fall” or if the cable is bent at a sharp angle, the signal wires 

in the cable can be damaged or destroyed. 

3.1.2.3 Pressure Measurement 

Record the pressure readings at the air injection wells. The recommended frequency is once 

at start-up, weekly for the following 8 weeks and monthly after that for four months. However, 

the frequency of measurement is at the discretion of the Technical Lead for the project. 

3.1.2.5 Organic Vapor Measurement 

In order to expedite system start-up, balancing, and optimization, a flame ionization and 

photoionization detector (FID/PID) will be used to obtain organic vapor measurements and 

evaluate system performance. A Foxboro TVA 1000 Vapor Analyzer with an FID (Ol-50,000 

ppm range) and PID (o-2000 ppm range) or equivalent will be used to delineate the methane 

from the analytes of concern. The FID/PID will also be used to monitor the system during the 

OHM Project 17536SAP Operable Unit 10, Site 35 Camp Geiger Area Fuel Farm September 1997 

3-4 



*Z% OHM Remediation 
\B Services Corp. SAMPLING 

O&M phase. Analyte-specific Drager tubes can also be used to obtain concentration 

measurements of individual compounds. 

Measurements can be obtained from the piezometer well heads, and area surrounding IAS 

trench. Ambient air samples will be collected once at start-up, weekly for the following 8 weeks 

and monthly after that for four months. The frequency of sampling is at the discretion of the 

Technical Lead for the project. The ports will be sampled using the following procedure: 

Summa Canister Sampling 
Samples from P-l S and P-2s piezometers will be collected with SUMMA Canisters -for T-14 

analysis. Other analysis (drager tubes, field OVA/FID, LEL) may require Tedlar Bag samples. 

Procedure for the SUMMA canisters and for Tediar bag sampling and analysis are summarized 

below. 

1) Connect the canister to the sampling port 

2) Open the valve on the port and the canister 

3) Monitor the pressure gauge on the canister 

4) Close the valves when the canister is at atmospheric pressure 

Procedure for Tedlar Bag Sampling 
1. Connect a piece of ‘/4 inch Teflon tubing to the sample port 

2. Allow the probe and tubing to purge for one minute. Then connect the other end of the 

Teflon tubing to the Tedlar bag 

3. Open the valve on the bag and allow the sample to flow into the bag. See note (a), 

4. Close the bag’s valve when it is % full. 

5. Analyze the bag with the FID/PID organic monitor and indicator tubes. (Procedures outlined 

below). 

Note: 

a. If the sample port does not have the pressure to inflate the bag, a vacuum box will be 

required. If this is the case, follow the manufacturer’s instructions. A Supelco 2 Liter Air 

Sampler Operations Manual is enclosed in Appendix C. 
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Procedure for Analysis of Bag Samples using an Organic Vapor Analyzer 
1. Calibrate the FID/PID per manufacturer’s instructions. 

2. Connect the Tedlar bag to the FID/PID probe using % inch Teflon tubing. Record the 

concentration reading. 

3. If the sample is over the range of the FID/PID ( usually 10,000 ppm), connect the dilution 

probe to the FID/PID tip as per the manufacturer’s recommendations and analyze the sample. 

Record the results and final dilution factor. See note (a). 

4. Evacuate the sample bag and purge three times with clean air or nitrogen. 

5. Test the bag for cross-contamination with the FID/PID before reuse. 

Note: 

a. The dilution probe kit has several dilution orifices. Choose the dilution ratio that best meets 

the sample levels. 

Procedure for Analysis of Bag Samples using Indicator Tubes 
1. Test the indicator tube bellows pump by inserting an unopened tube and squeeze the pump. 

After releasing, the position of the pump body should not change within one minute. To test 

the suction, squeeze completely and release. The pump should open instantly. If the pump 

fails any of these test, replace. 

2. Break the ends off the tube. 

3. Place the tube into the bellows pump fitting with the arrow pointing into the pump (with the 

air flow). 

4. Squeeze the bellows and let it recharge. 

5. Repeat per the tube instructions and remove the tube. 

6. Read the concentration from the tube and record along with the number of pumpis. Also 

record the manufacturer and lot number of the tube used. 

3.1.3 System Start-Up and O&M of IAS System 

1. Startup vacuum truck by activating PTO switch in cab; (note: vat truck will idle at 750-l 000 

RPM and vacuum will build) 

2. Ensure vat truck pump is set for vacuum operations and not pressure 
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3. Open the dilution air valves completely on each of the individual well head assem’blies 

4. Close any sampling ports on inlet/outlet of piping manifold 

5. Allow vacuum to build to 8-l 0 “Hg vacuum as the truck idles; read the vat gauge on the 

truck and record time 

6. Open flow control valve (ball valve at the manifold) on the first AFVR well to be put on-line 

while closing others 

7. Begin bringing on the first AFVR well, setting the entrainment hose at the oil/water 

interface; note slurping or entrainment action 

8. Tighten down well seal, close bleed valve, record vacuum 

9. Repeat process for each of the AFVR wells 

10. Once all wells are on-line, note and record the blower RPM, vacuum level at vat truck, and 

vacuum level at each well head 

11. The throttle control on the vacuum pump can be used if necessary to increase RPh4 of the 

blower and thus increase flow 

12. The dilution air valve on the vat truck can be opened to control vacuum at the vat truck 

3.1.4 Groundwater Sampling to Evaluate System Performance 

In order to evaluate the IAS system’s remedial activities, the following piezometers will be 

sampled: 
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Shallow Piezometers, 1 -inch diameter, 15 feet depth, screened interval 5-l 5 feet 

P-1s P-4s 

P-2s P-5s 

P-3s 

Deep Piezometers, l-inch diameter, 40 feet depth, screened interval 35-40 feet 

P-ID P-4D 

P-2D P-5D 

P-3D 

The newly-installed wells will be assigned temporary IDS. The base will assign permanent 

IDS at a later time. All 10 piezometers and monitoring wells 35, MW-3 lB, MW-14 and MW- 

26Awill be sampled prior to IAS start-up to determine the baseline contamination. 

To evaluate system performance, monitoring well 35 MW-31B, MW-14 and MW-26A will be 

sampled monthly for 6 months, and the 10 piezometers will be sampled weekly for weeks 2 

through 8, and then monthly for four months after 8 weeks. 

Prior to sampling, all wells will be purged with a minimum of three well volumes or until 

the pH, temperature, and specific conductivity readings have stabilized to within 10 percent 

between consecutive readings. Purge water will be collected and disposed with the othe:r liquid 

waste on site. Samples from the wells will be collected using disposable or dedicated Teflon 

bailers. The volatile sample is always collected first followed by the semi-volatile, then metal 

samples. Standard Operating Procedure (SOP) QP-6 18 included in Appendix C provides general 

information and procedures for collecting samples with a bailer. 

Non-disposable sampling equipment will be thoroughly cleaned between samples using the 

decontamination procedures described in Section 3.5. Field sampling personnel will wear 

disposable sampling gloves during sampling and will change gloves between sample locations 

to minimize the potential for cross-contamination. Other PPE may be required for sampling as 

per the SSHP. Contact with the sample should be avoided to minimize the potential for 

cross-contamination. 
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3.1.5 Liquid Waste Sampling 

The liquid waste for this site will be collected and held in a frac tank until samples are 

analyzed and disposal can be arranged. Liquid waste will consist of : (1) decontamination water, 

(2) well-development water, and (3) water from degrading bio-polymer sludge. At least one 

sample per frac tank will be collected either through the top port of the tank using a sludge judge 

or via a tap. It is best to collect the sample through the top port of the tank because this method 

collects a representative composite sample of the tank contents. The SOPS for using a sludge 

judge and sampling from a tap are included in Appendix C. 

3.2 SAMPLE IDENTIFICATION 

The samples collected on-site will be provided with a unique sample designation. The 

number will serve to identify the site, location, and specific sample identification number. The 

sample designation format will be as follows: 

CLJXX-NNN-DD 

where: 

CLJ = Camp Lejeune 

XXX= Delivery Order for the project (83) 

NNN = Sequential number starting at 001 

DD = QC identifier 

If sample is a field QC sample, the following designations will be added as a suffix, with 

sequential number increasing with every new QC sample collected. For example, 

CLJO83OOlRB, CLJO83002RB and so on. 

FB - Field Blank 

RB- Equipment Rinsate Blank 

TB - Trip Blank 

(Duplicates must not to be identified to the laboratory) 
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Sample location information will be included in the sample description area of the COC. 

Sample sequential numbers are not to be duplicated. Duplicate samples will be sent to the off-site 

laboratory blind. The latest OHM COC has been designed so that the cross-reference of the 

duplicate to the original sample can be included on the last page of the COC that does not go to 

the laboratory. 

3.3 SAMPLE PRESERVATION AND HOLDING TIMES 

Samples collected for off-site analyses will be sent to the laboratory within 24 hours after 

collection to ensure that the most reliable and accurate answers will be obtained as a resuh of the 

analysis. The holding time begins from the date and time of collection in the field. 

All environmental and treatment system samples, except for aqueous samples for metals, will 

be preserved to a temperature of 4”*2”C prior to shipment to the analytical laboratory, using ice 

or refrigeration. This temperature should be maintained during shipment by placing ice in 

leak-proof containers, and placing it above and below the sample containers. Other sample 

preservation requirements and holding times applicable to the sample matrix and analyses are 

listed in Appendix A, Table A-l. 

3.4 FIELD OC SAMPLES 

The appropriate number of field QC samples, as specified in the NFESC, 1996 document 

will be collected during this project. These samples will include field blanks, equipment rinsate 

blanks and field duplicate samples. These samples will be collected at the following frequencies 

and analyzed for the parameters listed in Appendix A, Table A- 1: 

l Field Blanks ( Ambient Blanks) - Field blanks , sometimes referred to as ambient blanks, 

are samples of contaminant-free media ( reagent grade water) witch are prepared at the site 

and handled in the field in the same manner as all other field samples. Field blanks are 

collected during the course of field sampling and, to the extent possible, in the actual 

sampling locations. Field blanks are collected by placing contaminant-free medium ( reagent 

grade water) in the same type of container as field sample. Field blanks are preserved and 

stored in the same manner as field samples. At a minimum, one field blank per contiguous 
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site from each sampling event is collected and is analyzed for those interfering contaminants 

that could potentially be present in ambient air at the sampling site. Approximate number 

of field blank samples planned to be collected is presented in Appendix A, Table A- 1. 

. 

. 

Equipment Rinsate Blank - Equipment rinsate blanks are the final analyte-free water rinse 

from equipment cleaning collected daily for each matrix sampled. An equipment rinsate 

blank is collected in the same type of sample containers, and in all other ways is handled in 

the same manner as other field samples. The equipment rinsate blank must be collected 

during the sampling event (after collection of at least one field sample) after the sampling 

equipment has been decontaminated and prior to collection of the next field sample. All 

equipment that comes into contact with field samples must be decontaminated prior to use. 

The use of disposable equipment is acceptable, but does not obviate the requirement for 

decontamination prior to use, or the requirement for collection of equipment rinsate blanks. 

Equipment rinsate blanks for disposable equipment are collected by passing contaminant-free 

medium through or over the decontaminated equipment. One equipment rinsate blank is 

collected per day, per sampling event for each matrix sampled that day. Equipment rinsates 

are analyzed for the same parameters as the sample collected that day. Approximate number 

of equipment blank samples planned to be collected is presented in Table A- 1, Appendix A. 

Field Duplicate - Duplicates for soil samples are collected, homogenized, and split. All 

samples except volatiles are homogenized and split. Volatiles are not mixed, but select 

segments of soil are taken from the length of the core and placed in 4 oz glass jars. The 

duplicates for water samples are collected simultaneously. Field duplicates must be collected 

at a frequency of one sample per day per matrix or 10% of the field samples per matrix. All 

the duplicates should be sent to the primary laboratory responsible for analysis, along with 

the samples. Approximate number of field duplicates planned to be collected are presented 

in Table A-l, Appendix A. Duplicates will be sent to the off-site laboratory blind. 

l Trip Blank -- Trip blanks are defined as samples which originate from analyte-free water 

taken from the laboratory to the sampling site and returned to the laboratory with the volatile 

samples. One trip blank should accompany each cooler containing aqueous and non-aqueous 

volatile samples, should be stored at the laboratory with the samples, and analyzed by the 

laboratory. Trip blanks are only analyzed for volatile organic compounds and may not be 
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required for this project if disposal samples are not taken. Approximate number of trip blank 

samples planned to be analyzed is presented in Table A- 1, Appendix A. 

3.5 DECONTAMINATION 

All sampling equipment (hand augers, spoons, stainless steel/glass mixing bowls, etc.) will 

be decontaminated before sampling commences, between each sample location, and prior to 

leaving the site. The procedures for decontamination of equipment according to NEESA 

20.2-047B are as follows. 

1) Remove gross contamination by scraping or brushing. 

2) Clean with tap water and phosphate-free laboratory detergent (liquinox), using a stiff brush 

to remove all surface contaminants. 

3) Rinse thoroughly with tap water. 

4) Rinse with 1: 1 nitric acid (HN03) metals grade (only if samples are analyzed for metals). 

5) Rinse thoroughly with tap water. 

6) Rinse thoroughly with deionized/distilled water. 

7) Rinse twice with reagent grade isopropanol or methanol. 

8) Rinse thoroughly with organic-free water and allow to air dry. (Do not rinse with 

deionized/distilled water. If organic-free water is not available, allow equipment to air dry.) 

9) Wrap equipment with aluminum foil prior to storage or transportation to sample locations. 

Decontamination fluids will be collected in properly labeled 55-gallon drums, and staged in 

a secure area until final disposal unless other arrangements are made. 

3.6 CROSS-CONTAMINATION MINIMIZATION 

Cross-contamination is the introduction of contaminants into the sample through the 

sampling and/or sample-handling procedures. It can cause an otherwise representative sample 

to become non-representative. The most important means of minimizing cross-contamination 

are as follows: 
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Sampling expendables, i.e., sample gloves, pipettes, string, dip jars, etc., must not be reused. 

Used expendables should be labeled so they are not confused with non-contaminated trash 

Minimum contact should be made between the sampler and the sample medium. For 

example, a sampler should not touch the sample during while loading the sample in the 

container. 

Sample collection activities should proceed progressively from the least contaminated area 

to the most contaminated area. 

Sampling equipment should be constructed of Teflon, stainless steel, or glass that has been 

properly precleaned for collecting samples. Equipment constructed of plastic or PVC should 

not be used to collect samples for trace organic analyses. 

Any tools used in sampling must be carefully decontaminated prior to first use and after each 

use. 

Activities that could contaminate samples are prohibited in the sample handling and 

preparation area. These activities and the possible contaminants include: 

Activity I Possible Contaminants I 

I Smoking I Poly Aromatic Hydrocarbons I 

I Spraying for insects I Pesticides, oils, solvents 

I Spraying for weeds I Herbicides, oils, solvents I 

I Refueling --I BTEX, hydrocarbons 

Painting and paint stripping Solvents -I 

3.7 SAMPLE LOG BOOK 

It is necessary for the sampling crew to maintain daily field notes. Items that must be 

included are sampling protocol, any changes to the procedures, meetings, instructions, safety 

precautions, personnel protection, and activities pertaining to the samples. The person taking 

notes must be knowledgeable enough about these activities to know which details are important. 

l Repetition of information recorded in other permanent logs should be avoided, but enough 

should be recorded to present a clear and accurate picture of technical activities. At a later 
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. Details concerning any samples split with another agency 

. Details of QC samples collected 

date, should a question arise concerning a specific event or a procedure used, it. will be 

answered from these notes. The following information should be logged into the logbooks 

and/or database: 

Date and time of sampling 

Sample number, locations, type, matrices, volumes, sample ID and descriptions, type and 

number of sample containers, names and signatures of individuals performing sampling 

tasks, Chain-Of-Custody (COC) and air bill numbers, preservatives, and date samples were 

sent 

Name of laboratories and contacts to which the samples were sent, turn around time (TAT) 

requested, and data results, when possible 

Termination of a sample point or parameter and reasons 

Unusual appearance or odor of a sample 

Measurements, volume of flow, temperature, and weather conditions 

Additional samples and reasons for collecting them 

Levels of protection used ( with justification) 

Meetings and telephone conversations held with LANTDIV, NTR, regulatory agencies, 

project manager, or supervisor 

These notes must be dated and signed (each page) for validity. All logbooks will be bound 

and pre-numbered. All log book entries will be made with indelible ink and legibly written. 

The language will be factual and objective. No erasures will be permitted. If an incorrect entry 

is made, the error will be crossed out with a single strike mark, initialed, and dated. When audits 

are performed, the auditor’s remarks and decisions must also appear in these notes. These audits 

should be followed up by written report submitted by the auditor, including opinions and 

conclusions. A copy of this report should be placed in the project file and one copy kept in the 

sampling file for easy reference. This information will also be entered in to the data base 

program that been prepared for the site. It will be entered daily by the field chemist or sample 

technician. This person will be the point of contact for all sampling and analytical information. 

Report outputs from the database is an acceptable substitute for the sample logbook. In addition 

logbook standard forms are used to record pertinent data. A drum inventory log is included in 

Appendix B to record information on IDW drums. 
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3.8 SAMPLE LABELS 

Any samples placed into a sample container will be identified by a sample label. Sample 

label will identify the following information: 

(1) PROJECT NUMBER 

(2) DATE- Month, day, year 

(3) TIME- Military time 

(4) SAMPLE NUMBER- See Section 3.2 for designations 

(5) SAMPLE DESCRIPTION 

(6) SAMPLER- Sampler’s name 

(7) PRESERVATIVES 

(8) ANALYSIS REQUIRED- See Appendix A, Table A-l 

The information described above should be printed neatly using an indelible marker. After 

the sample is taken and the label is securely attached, the sample is logged into the sample log 

book. An example of a sample label is presented in Appendix B. 

3.9 CUSTODY SEALS 

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no 

tampering has occurred. They may be used on sampling equipment, sample transport containers, 

and individual sample containers. They should be signed and dated by the sampler and placed 

from one side, across the top, and to the other side of the sample container or across the openings 

of the sample transport containers. An example custody seal is presented in Appendix B. 

3.10 CHAIN-OF-CUSTODY PROCEDURES 

In order to generate legally defensible data of the samples collected throughout the: project, 

the possession of samples must be traceable from the time the samples are collected until they 

are introduced as evidence in legal proceedings. To maintain and document sample possession, 

chain-of-custody procedures are followed as described below: 
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A sample is under your custody if: 

(1) It is in your actual possession, or 

(2) It is in your view, after being in your physical possession, or 

(3) It was in your physical possession and then you locked it up to prevent tampering,, or 

(4) It is in a designated secure area 

An example of a COC form is presented in Appendix B. The following information is 

required on the COC: 

(1) 
(2) 
(3) 
(4) 

(5) 

(6) 

(7) 
(8) 
(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

Project Name 

Project Location- City and State in which the project site is located 

Project Number 

Project Contact-OHM employee responsible for overseeing the sampling operation. This 

person should be the individual to whom questions are to be directed or verbal results are 

given ( Project Manager, Site supervisor, or Project Chemist) 

Site Telephone Number- The telephone number of on-site office trailer or number where 

person responsible for samples can be contacted. 

Sample Date-Month, Day, Year 

Sample Time- Military time 

Sample Identification- Sample number and location 

Sample Type-Designation of sample as grab or composite 

Sample Description- Sample matrix, and a brief description of the sampling location 

Sample Preservation- Preservatives used 

Analytical Parameters Requested -- Analytical parameter, method numbers, and specific 

compounds of interest, if applicable. 

Air bill Number 

Laboratory -- Laboratory where samples are to be sent 

Laboratory Phone -- Telephone number of laboratory 

Laboratory Contact -- Contact person for laboratory 

Relinquished By -- Signature of sender (OHM) 

Date Relinquished -- Date samples were relinquished 

Accepted By -- Signature of acceptor 
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(20) Date Received -- Date samples were accepted 

(2 1) Turnaround Time -- Turnaround times requested or date the results are required from the 

lab 

(22) Sampler’s Signature -- Signature of sampler 

The COC will be sealed in a ziploc bag and taped in place on the underside of the top of the 

sample transport container (cooler). 

3.11 PACKAGING, HANDLING, AND SHIPMENT OF SAMPLES 

Samples will be packaged as to minimize shifting of the samples during shipment. An 

absorbent, such as vermiculite or kitty litter, will be placed at the bottom of the shipment 

container in order to absorb any liquids in the event of sample breakage. All samples will be 

individually placed into appropriately sized ziploc bags and sealed. 

Samples, which must be kept at 4”12”C, will be shipped on ice in insulated containers. Ice 

will be placed in a container such as a ziploc bag and sealed so that water will not fill the 

shipping container as the ice melts. The ice will be double bagged to insure the ice does not leak. 

Aqueous samples for metals analysis, except hexavalent chromium, shall not be shipped or 

stored under refrigeration. 

Samples will be shipped via an overnight shipping agency to the appropriate laboratory. 

IATA regulations will be followed as they are more applicable to OHM’s method of sample 

shipment. Instructions for filling out shipment documentation are included in Appendix B. 

These instructions are for shipping samples with unknown or limited hazards. All information 

will be entered as directed. No changes or substitutions to these instruction will be made 

irrespective of their significance. A copy of the OHM sample shipping label is included in 

Appendix B. 
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4.1 ANALYTICAL METHOD REQUIREMENTS 

Analytical requirements for this project are listed in Appendix A, Table A- 1. All samples 

will be analyzed according to USEPA SW-846 Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods whenever possible. Alternative methods of analysis from other 

sources (ASTM, NIOSH, Standard Methods, etc.) may also be used. 

Soil samples and air samples will be screened using a FID organic hydrocarbon analyzer. The 

procedures for these non-standard analysis have been included in Section 3 discussions. 

4.2 QUALITY CONTROL REOUIREMENTS 

Project Quality Control (QC) requirements for precision, accuracy, completeness, and 

quantitation limits are listed in Appendix A, Table A-2. QC procedures and acceptance limits 

must be met as specified in the individual methods. In addition, the laboratory must meet the 

specification and requirements as described in the NFESC, 1996 document. 

4.3 INSTRUMENT TESTING. INSPECTION. AND MAINTENANCE 

Proper maintenance is critical to the performance of minimization of d0wntim.e of all 

equipment, whether it be for measurement or support. Inspection will be performed , at a 

minimum, prior to use of the instruments. Preventive maintenance will be performed as 

recommended by the manufacturer of the respective equipment. All routine maintenance and 

major repairs performed on field screening or analytical equipment will be recorded in bound 

maintenance logbooks that have been specifically designated for that instrument. Equipment that 

fails calibration or becomes inoperable during use will be removed from service and segregated 

to prevent inadvertent use, or will be tagged to indicate that it is out of calibration. Such 

equipment will be repaired and recalibrated or completely replaced. 

4.4 INSTRUMENT CALIBRATION 

All calibrations on field instruments will be performed , as a minimum, on a daily basis. 

Every calibration will be recorded in the maintenance logbook for each instrument. Quality 
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control check standards from a separate source will be used to check initial calibration, and 

acceptance and rejection criteria. 

Monitoring instruments, such as the FID/PID, 02/LEL meter, Monitox, etc. will be calibrated 

as specified in the manufacturer’s instructions and the HASP. Off-site analytical instruments 

will be calibrated according to the method specifications and the laboratory’s QA Manual. 
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5.0 DATA MANAGEMENT 

Data management is the system by which data is reduced, reviewed, validated, reported, 

distributed, and finally archived. The criteria in this system are designed to meet the project 

objectives. 

5.1 LABORATORY DATA REDUCTION 

Data reduction includes the identifications and calculations necessary to convert the raw 

instrument readings to the final reported compounds and their respective concentrations. 

Responsibilities of Analyst 
Each analyst is responsible for converting raw data into reportable values. These specific 

duties include: 

l Proper identification of the analyte 

l Generation of calculations 

l Checking associated calibrations to ensure support of data 

* Associated QA/QC checks are supportive of data 

l Associated documentation is complete and accurate in respective log books 

l Associated chromatograms and strip chart recordings are labeled with data, instrument 

number, run parameters and analyst 

5.2 LABORATORY DATA VALIDATION 

All data generated for the project within the laboratory will be extensively checked for 

accuracy and completeness. The data validation process consists of data generation, reduction, 

and three levels of review. 

The analyst who generates the raw data has the prime responsibility for the correctness and 

completeness of the data. All data generated and reduced will follow protocols specified in the 

laboratory SOP. Each analyst reviews the quality of his work based on an established set of 

guidelines. The guidelines are: 

l Sample preparation information is correct and complete 

l Analysis information is correct and complete 
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l The appropriate Standard Operating Procedures have been followed 

l Analytical results are correct and complete 

l Analysis is performed within prescribed holding times. 

l QC samples are within established control limits 

l Blanks are within appropriate QC limits 

0 Special sample preparation and analytical requirements have been met 

. Documentation is complete 

The next level of review is performed by the section supervisor or data review specialist. 

The review is structured to ensure that: 

Calibration data are scientifically sound, appropriate to method, and completely documented. 

QC results are within established limits. 

Reporting units are consistent with the method and the matrix. 

Quantitative results are correct. 

Data results are consistent with information on the COC. 

Documentation is complete. 

The data is ready for incorporation into a final report. 

The data package is complete and ready for data archive. 

The second level of review is structured to ensure all calibration data and QC sample results 

are reviewed and all of the analytical results from 10 percent of the samples are checked back 

to the bench sheet. If no problems are found with the data package, the review is complete. If 

problems exist, an additional 10 percent is reviewed, the process continues until no errors are 

found or the package has been reviewed in its entirety. 

The final level of review by the laboratory comes from the program administrator or 

laboratory QA Officer. He/she reviews the report to ensure that the data meets the overall 

objectives of the project. 

. 

. 

Once the data has been validated, it is ready for report production. The report will contain: 

Description of sample types 

Tests performed, problems encountered during testing 
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Dates sampled 

Date received 

Date extracted 

Date analyzed 

Analytical results 

Reportable limits 

QC information: percent recovery, relative percent difference, control limits, blanks ;analyses, 

matrix spikes, and other additional special QC information 

Qualifiers for data falling outside of QC limits 

Methodology 

Name of the analyst 

Signature of laboratory representative 

Dual column confirmation results 

Calibrations (when requested) 

Instrument performance checks (when requested) 

QC Batch number 

The report from the laboratory will be paginated and will also include a copy of the original 

COC for the samples analyzed. 

5.3 PROJECT DATA REVIEW 

Project Chemist Data Review Responsibilities 
The project chemist is responsible for initial review of the data from the laboratory. This 

review includes: 

l Verifying that all requested data are reported 

l Verifying that samples are analyzed according to the contract specified method 

l Verifying that all analytes requested are reported 

l Verifying that soil sample results are reported on dry weight basis 

l Verifying that holding times are not exceeded 

l Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall within the 

laboratory’s acceptable criteria 

l Reviewing blank data for contamination 
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l Reviewing field quality control results for inconsistencies 

l Verifying that the data generated meet the project Data Quality Objectives 

l Verifying that the calibrations meet the criteria specified by the methods or data validation 

quidelines. 

The project chemist is responsible for informing the Project Manager and Project Clhemical 

QA/QC Officer of any laboratory and/or sampling deficiencies or issues. These issues and 

subsequent decisions will be documented on the data evaluation report produced by the Project 

Chemist for each data package. 

Project QC Engineer Data Review Responsibilities 
The Project QC Engineer is responsible for interfacing with the project chemist, project 

manager, and the laboratory’s QA Officer to resolve any QA/QC issues affecting the data. 

He/she is also responsible for finalizing any QA/QC issues with the laboratory and/or the project 

chemist. This includes obtaining a corrective action from the parties involved. 

5.4 DATA REPORTING 

The preliminary data will be faxed to the project chemist. This data may or may not have 

undergone the full laboratory review process and may contain errors and discrepancies. Prior 

to the use of data results for any decisions, the data will be reviewed by the project chemist and 

assessed against the project goals and data quality objectives. A copy of the preliminary data, 

including review comments from the project chemist will be submitted to the site and/or the 

project manager. 

The hard and final copy data will be evaluated by the project chemist and assessed against 

the project goals and data quality objectives. Any errors, discrepancies, and nonconformances 

will be brought to the laboratory’s and project manager’s attention. 

When QA issues have been satisfactorily settled and data evaluation has been completed, the 

project manager may release the data to the client and/or regulating agencies. 
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5.5 DATA STORAGE AND ARCHIVE 

After OHM has completed its work for the project, all documents generated will be 

assembled in the project file. Individuals may retain clean (no handwritten comments) copies 

of documents for their personal files but only after personally verifying that the ori,ginal or 

similar copy is in the project file. The project manager/supervisor is responsible for ensuring the 

collection, assembly, and inventory of all documents relative to the project at the time the 

objectives are met. The file then becomes accountable. Any records leaving the file must be 

signed out. 

When a contractor has completed the project objectives, all file documents are reviewed and 

submitted to the central file. The project file contains the following document classes: 

A. Project logbooks 

B. Drum logs and other forms 

C. Sample identification documents 

D. Chain-of-custody records 

E. Analytical logbooks, laboratory data, calculations, graphs, etc. 

F. Correspondence 

- Inter-office 

- Client 

- Regulating agencies 

- Record of confidential material 

G. Report notes, calculations, drafts 

H. References, literature 

I. Sample (on-hand) inventory 

J. Check-out logs 

K. Litigation documents 

L. Miscellaneous - photographs, maps, drawings, etc. 

Once deposited in the file, documents must be checked out. The final report is usually 

generated by use of computer. A back-up copy of the report on diskette is filed along .with the 

project file. The original report remains in the hard drive of the computer until such ai time is 

required to download it on a diskette. This diskette is also archived. All information under the 
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corresponding project number is maintained in the archive system for five years. All archives 

are accessed by the archives file master list which is maintained in a separate location from the 

archives. 
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6.0 DATA ASSESSMENT PROCEDURES 

Reliability in analytical determination is maintained through strict adherence to quality 

control procedures. Procedures are designed to control both the accuracy and precision of 

analytical results. For the validation of the data, a known method spike is routinely anal.yzed to 

ensure the accuracy of results. The procedure is to run the standard QA/QC and sample analysis 

with each lot of samples sent to the laboratory. If more than ten individual analyses are made, 

additional standards will be analyzed at a rate of one standard per ten analyses. Some procedures 

call for the use of either a surrogate spike or the standard addition of a known quantity of the 

analyte to a split of the sample being analyzed. 

Control charts will be prepared using an estimate of the spike recovery obtained from the 

literature or determined by repeated analyses run in the laboratory. Each time the analyst runs 

a method spike, the results is entered on the control table. If a standard addition technique is 

used, a plot of instrument response versus added analyte concentration is made in order to 

determine analyte concentration in the original sample. These are further explained in the 

laboratory’s QAM. 

Replicate analyses will be performed on at least 10 percent of the samples processed by the 

laboratory. A record of the precision of most analyses is kept by calculating and plotting the 

industrial statistic I (which is equivalent to the coefficient of variation). Blanks are also run with 

each batch of samples or individual sample analyzed regardless of the level of certification of 

the data. 

The purpose of spikes, blanks, and replicates is to provide a sound scientific basis from 

which the degree of certification of the resultant data can be objectively concluded. These are 

not management decisions, but follow naturally from the results of the above QC procedures. 

6.1 ACCURACY 

Data accuracy is a reflection of the efficiency of the analytical procedure. It is determined 

by use of spiked samples and standard reference materials or laboratory control samples 

performed at the rate of one set every 20 samples. A control chart is generated using historical 

laboratory data where warning and control limits are established to assess data accuracy. 
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The accuracy (check standards) samples will have concentration values of the mid-standard. 

During analysis, a minimum of 10 percent of samples are accuracy samples. The accuracy 

samples are staggered through the analysis, not placed one after another. After a minimum of 

seven accuracy samples are analyzed, the percent recovery is calculated for each sample. 

The accuracy criteria is determined by calculating the standard deviation of seven or more 

percent recovery values and setting the upper and lower control limits using the following 

equations: 

Upper control limit = p + 3 SD 

Lower control limit = p - 3SD 

Where: 

p = Average percent recovery 

SD = Standard deviation 

After the standard deviation, for the seven or more samples has been calculated, the accuracy 

control limits are generated and are then used to determine if the analysis is out of control. This 

is done by checking the results against the control limits. If any values are above the upper 

control limit or below the lower control limit, all sample results after the last qualifying accuracy 

sample must be repeated or discarded. If seven consecutive values fall below the lower control 

limit, new limits are calculated using the new accuracy check values. If the values fall between 

the upper and lower limits, then conditions are reported as “within limits.” 

6.1.1 Recovery Control 

Recovery control is necessary to determine if the sample matrix is interfering with the 

constituent being analyzed. A minimum 5 percent of samples will be recovery check samples 

(matrix spikes). Samples involving different types of matrices will have at least one re:covery 

check sample for each matrix. 

Control limits will be determined for each matrix, determining the deviation for seven or 

more percent recovery values. 
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6.2 PRECISION 

Duplicate and replicate samples analyzed by the laboratory assess the precision of the 

sampling effort. Control limits for duplicate/replicate RPDs are listed in Appendix A., Table 

A-2. Once a sufficient amount of replicate data becomes available, field precision control charts 

are constructed similar to the laboratory precision charts. For any given concentration, the mean 

and the standard deviation(s) of the replicates are calculated. Data from each sample set are 

pooled with the previous sample sets to generate control and warning limits for the next set. 

Control and warning limits for water samples are set at f 2s and i- 3s respectively. (Control 

limits for solid samples are more liberally established due to matrix heterogeneity. Data outside 

any control limit are subject to QA review. 

Precision is based upon the results of the relative percent differences as calculated from the 

percent recoveries of the matrix spike and duplicate samples. The control limits for precision 

is based on historical laboratory data. 

MS and MSD samples on a per batch or a minimum frequency of 5 percent are analyzed to 

assess precision. Duplicate results are compared and the relative percent difference (RPD) is 

then determined. The RPD will be entered into the laboratory’s data system and will be used to 

define the precision of the analysis. Minimum limits are listed in Appendix A, Table A-2. 

6.3 COMPLETENESS 

The field supervisor must ensure all sites are sampled for all the specified analyses, that 

sufficient sample volume has been provided to complete those analyses, and that all of the QA 

samples have been included with each sample set. The goal for completeness for each sample 

set shipped to the laboratory is 100 percent. Minimum limits are listed in Appendix A,, Table 

A-2. 

Completeness is expressed as the percentage of the amount of valid data obtained to the 

amount of data expected. For a set of data to be considered complete, it must include all QC data 

verifying its accuracy and precision. 
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If samples analyzed do not meet all QC requirements in terms of accuracy and precision for 

any specific parameter, the sample preparation and analysis will be repeated pending adequate 

volume. 

6.4 CRITERIA FOR REJECTION OF OUTLYING MEASUREMENTS 

There are many statistical tests for rejection of outlying data points obtained from. a set of 

measurements from a single population. A test recommended in “Statistical Manual of the 

Associate of Official Analytical Chemists,” 2nd Edition, W. J. Youden and E. H. Steiner, 1975, 

pg. 86, is the Dixon Test. This test is not dependent on the distribution of the data and can be 

used for as few as three measurements. A more complete description for this broadly applicable 

test can be found in the referenced text. 

Another reference is the USEPA National Functional Guidelines for Data Validation of 

Organics and Inorganics. Also, specific programs may have quality objectives with criteria for 

rejection of outlying measurements. 

’ 6.5 METHOD DETECTION LIMITS AND PRACTICAL QUANTITATION LIMITS 

Method detection limits (MDLs) must be established by the laboratory. This should, at a 

minimum, be established on a yearly basis. MDL is the minimum concentration of a substance 

that can be identified, measured, and reported with 99% confidence that the analyte concentration 

is greater than zero. 

Practical quantitation limit (PQL) is the lowest level that can be reliably determined within 

specified limits of precision and accuracy during routine laboratory operating conditions. The 

PQLs are generally 5-10 times the MDL. The PQL is the most applicable limit of reporting for 

this program. 

6.6 LABORATORY AND FIELD CONTAMINATION 

It is not unusual to find the following analytes at trace levels in the samples: 

l Methylene chloride 
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* Acetone 

l Freon (1,1,2-trichlorotrifluorethane) 

* Bis(2-ethylhexyl)phthalate 

l Hexane 

l Isopropanol 

l 2-Butanone 

These are common solvents used in the field and in the laboratory. 

In order to fully evaluate data containing trace levels of these contaminants, one must have 

data from trip blanks, field blanks, equipment blanks, and all applicable laboratory blanks for 

that batch of samples. 

The determination on the use of the data will be made during the Data Validation process. 
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7.0 PERFORMANCE AND SYSTEM AUDITS 

Audit is defined as systematic check to determine the quality of operation of field and 

laboratory activities. It is comprised of the following: 

l Performance audit 

l System audits 

These include a detailed review of each operating component of the network. Auditing will 

ultimately assist in determining if each element within a system is functioning appropriately per 

the QA program requirements. 

7.1 FIELD PERFORMANCE AUDITS 

Field performance audits are performed on an ongoing basis during the project as field data 

is generated, reduced, and analyzed. All numerical analyses, including manual calculations are 

documented. All records of numerical analysis are legible, of reproduction quality, and 

supporting to complete permit logical reconstruction by a qualified individual other than the 

originator. 

Other indicators of the level of field performance are the analytical results of thie blank, 

duplicate, and replicate samples. Each blank analysis is an indirect audit of effectiveness of 

measures taken in the field to ensure sample integrity. The results of the field duplicate and 

replicate analysis is an indirect audit of the ability of each field team to collect representative 

sample portions of each matrix type. 

7.2 FIELD SYSTEM AUDITS 

System audits of site activities are accomplished by an inspection of all field activities by the 

Project Chemical QC Officer. This audit is composed of comparisons between current field 

practices and standard procedures. The following is a list of criteria to be used in the ev.aluation 

of field activities: 

l Overall level of organization and professionalism 

l All activities conducted in accordance with work plan 

l All procedures and analyses conducted according to procedures outlined in this do’cument 
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Sample collection techniques versus the site sampling and analysis plan 

Level of activity and sample documentation 

Working order of instruments and equipment 

Level of QC conducted by each field team 

Contingency plans in case of equipment failure or other event preventing the planned activity 

from proceeding 

Decontamination procedures 

Level of efficiency which each team conducts planned activities at the site 

Sample packaging and shipment 

After the audit, any deficiencies are discussed with the field staff, and corrections are 

identified. If any of these deficiencies might affect the integrity of the samples being collected, 

the QA Officer informs the field staff immediately, so corrections can be made. The field 

performance audit will be conducted at the start of the project, one before the end of the ;project, 

and as directed by the project manager. OHM will also submit to all requests by regulatory 

agencies, or other clients for external field systems audits. 

7.3 LABORATORY PERFORMANCE AUDIT 

The laboratory performance audit verifies the ability of the laboratory to correctly identify 

and quantitate compounds in blind check samples submitted by an auditing agency. If the 

laboratory participates in Performance Evaluation (PE) programs such as USEPA WS/WP 

studies, AIHA, PAT studies, etc., results from these studies will be generally acceptable by 

OHM. However, during the course of the project, it may be necessary for the Project lQA/QC 

Officer to send PE samples to the laboratory to evaluate specific parameters. 

The contracted laboratories will undergo performance audits throughout the project 

consisting of field QC samples. Occasionally PE samples will be supplied by the c.lient or 

external organizations which will be spiked with the same analytical parameters that are being 

investigated on site. External laboratory performance audits by auditing agencies such as the 

USEPA, USACE-MRD, DOD, NFESC, etc., are not routinely scheduled. However OHM and 

its subcontracted laboratories will submit to any external audit upon request by the USEPA or 

the client. 
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7.4 LABORATORY SYSTEM AUDITS 

The laboratory system audit is a review of analytical laboratory operations to verify that the 

facility has the necessary equipment, staff, and procedures in place to generate acceptable data. 

It is also to determine that each element within an activity is functioning appropriately and within 

the guidelines of applicable methodology, approved procedures, and the site QAPP. An on-site 

inspection is routinely performed by the laboratory’s QA Manager and may also be frequently 

performed by the OHM Project Chemical QA/QC Officer. If the laboratory participates in 

certification programs, audits performed by the certifying agencies may satisfy the criteria of 

systems audits for the project. 

If the laboratory is in question, a system audit can be directed by the client and performed by 

OHM or the client’s representative. Any recommendations made will be considered for 

implementation and any corrective actions will be taken to correct any deficiencies found. 

Project-specific audit reports will be placed in the project files and laboratory audit reports will 

be kept by the laboratory for future reference. 
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8.0 CORRECTIVE ACTION 

This Corrective actions may be necessary as a result of the following QA activities: 

Field and laboratory performance audits 

Field and laboratory system audits 

Inter-laboratory comparison studies 

Calibration data fall out of specified limits 

Failure to adhere to the CQMP 

Failure to adhere to the site 

Failure to adhere to standard operating procedures and methods 

Data completeness below required limits 

Control limits are exceeded for QC samples 

,e-.. 

If, during system and performance audits, deficiencies or problems are discovered, corrective 

action will be initiated immediately. The appropriate field and laboratory personnel will be 

notified immediately and an investigative process will be implemented immediately to find 

solutions to these issues. The investigative process will consist, but is not limited to, the 

following: 

. Documenting that the corrective action has eliminated the problem 

Determining when the problem occurred 

Determining which systems were affected by the problem 

Determining the cause of the problem 

Determining a corrective action to eliminate the problem 

Assigning the responsibility for implementing the corrective action 

Implementing the corrective action 

Evaluating the effectiveness of the corrective action 

Investigating alternative corrective actions if the original action was not sufficient il 

eliminating the problem 

The Project Chemical QC Officer has the authority to require that all site activities threatened 

by the problem be stopped or limited until the corrective action has been implemented and 

satisfactorily verified to eliminate the problem. 

, <“r, Corrective actions may include, but is not limited to: 
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l Modifications to procedures 

* Recalibration of instruments 

l Replacement of solvents, reagents, and/or standards 

l Additional training of personnel 

l Reassignment of personnel 

8.1 CORRECTIVE ACTION REPORT 

A Corrective Action Report (CAR) is necessary documentation of the investigative process. 

Depending on the issues, the CAR may be generated by the laboratory or the field personnel. 

Copies of the CAR will be given to the Project QC Officer and Project Manager, who will 

distribute it to the client. A copy of the CAR will be placed in the project tiles for future 

reference. 

The CAR should include, but is not limited to: 

l A description of the problem, deficiency, or issue 

l Proposed resolutions 

* Resulting actions 

l Effectiveness of the resolutions 

l Personnel responsible for implementation of the corrective actions 

l Personnel responsible for monitoring the effectiveness of the actions. 

8.2 QUALITY ASSURANCE REPORT 

,i”-.\ 

The Project Manager, Project QC Officer, and Project Chemist will converse on a regular 

basis to review possible and potential problem areas and to ensure that all QA/QC procedures 

are being carried out. It is important that all data abnormalities be investigated to ensure that 

they are not a result of operator or instrument deviation but are a true reflection of the 

methodology or task function. The project final report will contain a separate section that. covers 

the data quality and validity. At a minimum, the following information will be included in the 

report: 
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l Assessment of measurement data precision, accuracy, and completeness 

l System and performance audit results 

l Significant QA problems and corrective actions implemented 

l Copies of documentation such as memos, reports, etc. 

The Project QC Officer will be responsible for preparing this report weekly or daily, as well 

as monthly written QA reports to OHM QA management. The Regional QA/QC Director will 

be responsible for reviewing and approving these monthly reports. Verbal reports will be made 

on a more frequent basis. All reports will be made available to the Project Manager, client, and 

regulating agencies. If no project audits were performed and no significant QA/QC problems 

occurred, a letter stating these facts will be submitted to the referenced parties in lieu of a QA 

Report. 
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Camp Lejuene 
OUl 0, Site 35 
Project No. I7536 
DO 083 

TABLE A-l 
SAMPLING AND ANALYTICAL SUMMARY 

SAP 
Version 1.0 

10/2/97 

Sample Task Sample Point Matrix 
Sampling 

Frequency 
Approx Sampling Sampling Analytical Sample 

Sample No Method Equipment TAT’ QC Level Required Analysis 
Method 

Holding Time 
Preservtation 

Containers 

Interim Air Sparging System Sampling and Off-Site Analytical Activities 

q 

q 

Piezometers: 
Shallow 

P-l& P-2& P-3& P-4S, 
P-5s 

B&%&X Deep 
Determinatmn P-lD, P-ZD, P-3D, P- 

Water 

4D, P-5D 

Monitoring Well 
35MW-3lB, 

MW 14, MW 26A 

Piezometers. 
Deep 

P-lD, P-2D, 

Monitoring Well 
35MW-31B, 

MWl4.MW26A 

Equipment Rmsate 

I Field (Ambient) Blank Water 
I I 

suspecrea 01 
contributing volatile 

I 

the Field 

Prepared in 
the Field 

Prepared by 
Lab 

Dedicated 
Teflon Bailer 

TCL V&tiles 

Total metals 

( Ca, 
Fe, Mn) 

826OB, Mod. * 14 days 

6010 A 1 X0 days 

HCI pH< 2; 

Cool to 4OC 

HNc& to 

pH< 2; 

NEESA C, 
OHM , I 826OB, Mod. * I 14 days 

HCl pH< 2 

Cool to 4’C 

(2) 40 ml vial 

HNo3 to 

pH< 2; 

Shallow Piezometers Soil 

I I 
onCes~~~~~~ IAS 1 2 1 DirectFill 1 iz 48 Hrs r:E” 

Method 181 

P-lS, P-2s vapor TCL Volatrles TOl4Ml 14 days None 
SULMMA 

8260B, Mod * 
Canister 

Notes: 
1) Cal davs prelim; fin data due 7 cal days from TAT 
2) TC 4--14d TCLP cx, 14d an; SVOA--14~1 TCLP ex, 7d ex, 4d an; Hg--28d TCLP ex, 28d an. > 

,e: 
SOd TC!I,P ex, 180d an 

‘age I of4 
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TABLE A-l SAY 
Version 1.0 

SAMPLING AND ANALYTICAL SUMMARY 1 o/2/9 7 

Sample Task Sample Point Matrix 
Sampling 

Frequency 
Approx Sampling Sampling Analytical Sample 

Containers 
Sample No Method Equipment 

TAT’ QC Level Required Analysis 
Method 

Holding Time Presentation 

Piezometers. 
Shallow 

PIOgreSS P-l& P-2& P-35 P-4& 
Evaluation of P-5S 

104+1GDups 

Remedial Deep Weekly for first 8 
( 2 Dups per NEESA C, 

Activities P-lD, P-2D, P-3D, P- 
Water 

Dedicated 

weeks 
sampling Grab 

Teflon Bailer 
48Hrs OHM TCL Volatiles 826OB, Mod. * 14 days 

HCI pH< 2; 

Maximum 
Cool to 4Oc 

(2) 40 ml vial 

4D, P-5D 
event for 

First 8 Weeks 
13 wells) 

Monitoring Well 
35MW-31B, 

MW 14, MW 26A 

Piezometers: 
Deep 

P-ID, P-ZD, 

Monitoring Well 
35MW-31B, 

MW14,MW26A 

40 + 8 Dups ( 
1 Dup per 
sampling 

Went) 

Total metals 

( ca, 
Fe, Mn) 

6010 A 180 days 

HNO, to 

pH< 2; (1) 500 ml HDI 

Equipment R&ate 
Blank 

Water 
Every round of 

sampling 
Prepared in 

NEESA C, HCl pH<2 (2) 40 ml via 
8 

the Field 
N/A 48Hrs OHM TCL V&tiles 82GOB, Mod. * 14 days 

Cool to 4°C 
Mawmum 

Total metals 

( ca, 
Fe, Mn) 

6010 A 180 days 

HNO, to 

pII< 2, 

1 per distinct area 
suspected of 

contributing volatile Prepared in 
NEESA C, 

Fxld (Ambient) Blank Water 
contamlnatlon for 

8 
the Field 

N/A 48% OHM TCL V&tiles 826OB, Mod. * 14 days 
HCI pH< 2 (2) 40 ml wa 

Cool to 4OC 

each round of 
Maximum 

sampling 

Trip Blank Water 1 per VOC cooler 

NEESA C, 
1 per VOC Prepared by 

Lab 
N/A 48 HIS OHM 

cooler 
TCL Volatiles 826OB, Mod* 14 days 

HCl pH<2 (2) 40 ml via 

Maximum 
Cool to cc 

Shallow Piezometers so11 
4 

“,z 

NEESA C, Method 181 SULMMA 

P-l s, P-2s Vapor 
Monthly ( 2 rounds for Direct Fill 

2 wells) 

48Hrs OHM 
Maximum 

TCL Volatiles T014M1 
8260B. Mod. * 

14 days None 
Canister 

Notes: 

1) Cal days prelim; fin data due 7 cal days from TAT 

2) TCf \A--14d TCLP ex, 14d an; SVOA--14d TCLP ex, 7d ex, 4d an; IIg--28d TCLP ex, 28d an; B ’ 80d TCLP ox, 180d an 
e; $ 

i 
t ‘age 2 of 4 
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TABLE A-l 
SAMPLING AND ANALYTICAL SUMMARY 

SAP 
Version 1.0 

1 o/2/97 

Sample Task Sample Point Matrix 
Sampling 

Frequency 
Approx Sampling Sampling 

Sample No Method Equipment TAT’ QC Level Required Analysis 
Analytical 

Method 
Holding Time 

Sample 
Presewtation 

Containers 

Piezometers: 
Progress Shallow 

Evaluation of P-l S, P-2& P-3S, P4S, 

Remedial P-5s 
52 +8 Dups 

Activities Deep 
( 2 Dups per 

Water Mon*ly for 4 mmths ~~~~~ 
Grab 

Dedicated 
NEESA C, 

(Continued.. ,) P-ID, P-ZD, P-3D, P- Teflon Bailer 
IDays OHM TCL Volatiles 826OB, Mod. * 14 days 

HCl pH<2; 

Cool to 4OC 
(2) 40 ml vial 

4D, P-SD 
MtiU 

For months 3 
13 wells ) 

through 6 Monitoring Well 
35MW-31B, 

MW 14, MW 26A 

Piezometers: 
Deep 

P-lD, P-2D, 

Monitoring Well 
35MW31B, 

MW 14,MW26A 

20 +4 nps 
( 1 Dup per 
sampling 

event) 

Total metals 

( ca, 
Fe, m) 

6010A 180 days 

HNO, to 

pH< 2; (1) 500 ml HDF 

Equipment R&ate 
Blank 

Water 
Every round of 

sampling 

NEESA C, 
4 hepared in 

the Field 
N/A 7Days OHM TCL V&tiles 826OB. Mod. * 14 days 

HCl pH< 2 (2) 40 ml vial 

Maximum 
Cool to 4OC 

Total metals H?Q to 

( ca, 6010A 180 days pH< 73 (1)SOOmlHDF 

Fe, Mn) 

I per distinct area 
suspected of 

NEESA C, 
Field (Ambient) Blank Water 

contributing volatile 
contamination for 

4 
Prepared in 

the Field 
N/A 7Days OHM TCL Volatiles 82600, Mod * 14 days 

HCl pH< 2 (2) 40 ml vial 

Cool to 4°C 
each round of 

Maximum 

sampling 

Trip Blank Water 1 per voc cooler 
1 per voc Prepared by 

NEESA C, HCI pH< 2 (2) 40 ml vial 

CO&r Lab 
N/A 7 Days OHM TCL V&tiles 8260B, Mod* 14 days 

Maximum 
Cool to 4Oc 

Shallow Piezometen Soil 
8 NEESA C, Method 18/ 

P-l s, P-2s vapor 
Monthly ( 4 rounds for Direct Fill 

SUMMA 
TCL V&tiles T014M/ 

SULMMA 
IDays OHM 14 days NOX 

2 wells) 
Canister 

MZ.XlmlUIl 826OB, Mod. * 
Canister 

modified to include MTBE 

** Metals list include metals required by WWTP at Lot 203 + Calcium 

Notes: 
1) Cal davs prelim; fin data due 7 cal days fiwm TAT 
2) TCV 4--14d TCLP ex, 14d an; SVOA--14d TCLP ex, 7d ex, 4d an; Hg--28d TCLP ex, 28d an; i 

c ‘: 
SOd TCLP ex, 18Od an 

i 
li ‘age 3 of 4 



Camp Lejuene 
oulo, %tQ 35 
Project No. 17536 
DO 083 

TABLE A-l 
SAMPLING AND ANALYTICAL SUMMARY 

SAP 
Version 1.0 

I O/2/97 

Sample Task Sample Point Matrix 
Sampling 

Frequency 
Approx Sampling Sampling Analytical Sample 

Containers 
Sample No Method Equipment TAT’ QC Lfvel Required Analysis 

Method 
Holding Time 

Presewtation 

Disposal Sampling And Off-Site Analytical Activities 

)isposal of Well 
Development 

“Contaminated” r.‘^-..^-;+^ ^C PC C..^,.“” ^_ 1 NEESAC, 1 I I I I 

Material 
Drill Cuttings, 

Soil and once 5* 

and 

hstruction ar 
O&M of IAS 

System 

L.“,‘l&J”3ll~ “I UY uy”“‘L” “1 See Note 2 
Roll-Offs Shovels; 

IDays OHM TCLP V&tiles 1311/8260B Cool to 4OC (1)4ozGlass 

Maximum 

Trench Cuttinps, Solids ss Bowls TPH GRO 5030A/8015B 14 days Cool to 4v (1) 4 CJZ Glass 

Id 
PPE TCLP Semi- V&tiles 1311/827OC See Note 2 Cool to 4°C (2) 16 IX Glass 

Broken polymer 1 TCLP Metals 1311/6010B;7471A See Note 2 

Reactive CN Section 7.3 NOIE 

Reactive S Section 7.3 NolIe 

PH 9C4SB NOtE 

Ignitability 1010 NOIX! 

Paint Filter Test 9095A NOlIe 

Holding/ NEESA C, 
Development Water, Water once per tank full 2** storage 

Disposable 
7Days OHM TCL V&tiles 8260B 14 days 

HCl pH< 2; 

bailers 
(2) 40 ml vial 

Tanks M&XllllUll 
Cool to 4OC 

Decon Fluids, TCL Semi- volatlles 8270C 7 days at;40 days analysis Cool to 4°C 
(1) 1L Amber 

Glass 

and Liquids from 
broken uolvmer 

TAL Metals 601 OBl747OA 
6 months; 

HE = 28 days 
HNO, pH’ 2, (1)500mlHDP 

* 5 samples based on 500 tons of soil /I 3 cu. yard per ton / I sample per cu. yard 
** 2 samples based on one sample per frac tank* 2 frac tanks for 40,000 gallons 

Notes: 
1) Cal days prelim; fin data due 7 cal days from TAT 
2) TCI.,- 

f 
-?A--14d TCLP ex, 14d an; SVOA--14d TCLP ex, 7d ex, 4d an; IIg--28d TCLP ex, 28d an;]’ 1 80d TCLP ex, 180d an 

i i 
( ‘age40f4 
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TABLE A-l 
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SAP 
Version 1.0 

1 O/2/97 

DO 083 

Task Location Activitiy Frequency Parameter Method QC Level QC Requirements 

Piezometers: 
Shallow 

P-IS, P-2s, P-3s, P-4& P-5s 
Deep 

System Start-Up and O&M P-ID, P-2D, P-3D, P-4D, P-SD 

Monitoring Wells 
35GWD2, MW-16, MU-22 

Shallow 
P-IS, P-2& P-3& P-4S, P-5s 

Deep 
P-lD, P-ZD, P-3D, P-4D, P-5D 

Monitoring Wells 
Upgradient: 

MW14,35MW-31B, MW-26A 
Downgradient: 

35GWD-2, MW-16, MW-22 

Air spargmg wells 
AS-IA, AS-IB, AS-IC 

P1ezometers: 
Shallow 

P-l& P-2& P-3s, P-4$ P-5s 
Deep 

P-ID, P-ZD, P-3D, P-4D, P-SD 

Measurement 

Measurement 

Screening 

At start-up, weekly for two months; 
and 

monthly for months 3 through 6 
or 

as specified by the OHM Technical 
Lead to Verify Air Injection System 

Pd.XIWXXe 

At start-up, weekly for two months; 
and 

monthly for months 3 through 6 
01 

as specified by the OHM Technical 
Lead to Verify Air Injection System 

PdXllI~llC~ 

At start-up, weekly for two months; 
and 

monthly for months 3 through 6 
or 

as specified by the OHM Technical 
Lead to Verify An Injection System 

PerfOlllIallCe 

At start-up, weekly for two months; 
and 

monthly for months 3 through 6 
OF 

as specified by the OHM Techmcal 
Lead to Verify Air Injection System 

Performance 

Water Level 

Well Pressure Reading 

Organic Vapor Analysis 

Water Level Indicator 

DO Probe 

Pressure Gauge 

FID/FID 

NOW 

Screening 

NOIX 

NOIIC 

Screening 
Calibrate as per manufacturer’s 

instmctlons 

f I 
I. : 1 of 1 
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MethodNo’ 1 Analyte / Component 

TABLE A-2 
PROJECT QUALITY CONTROL OBJECTIVES 

Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits 
MSIMSD Recoveries MS/MSD Deviation LCS Recoveries Field Dup Deviation 

Water 1 Soil* Water 1 Soil’ Water 1 Soil’ Water 1 Soil’ Water I Soil2 Water I Soil2 Water I Soil2 

PETROLEUM HYDROCARBONS BY GC mti m&g mg/L wk % % % % % % % % % % 

503oAI 
8015A(mod) TPH-Gasoline NS 50 0.1 1 50-150 30-170 130 <50 67-136 67-136 <50 <75 95 90 

503oAI 
80 15A (mod) Chlorobenzene (SUIT) 74-138 64-148 

, 
VOLATILES BY GC/MS UgiL 4% UgiL Wk % % % % % % % % % % 

8260A 1 1,1,2-Tetrachloroethane , NS NS 2.5 15 60-140 20-150 <30 <50 62-108 62-108 <so <75 95 90 
8260A l,l,l-Trichloroethane NS NS 4 20 60-140 20-150 <30 <50 65-135 65-135 150 <75 95 90 
8260A 1,1,2,2-Tetrachloroethane 0.41 NS 0.05 10 60-140 20-150 <30 <50 64-135 64-135 <50 175 95 90 
8260A 1,1,2-Trichloroethane 1 NS 1 NS 1 5 1 25 1 60-140 1 20-150 1 <30 <50 1 65-135 1 65-135 1 iso <75 1 95 1 90 

1 8260A i 1. 1-Dichloroethane 1 NS 1 NS 1 2 1 10 1 60-140 1 20-150 1 <30 <50 1 62-135 1 62-135 1 <50 <75 1 95 1 90 
8260A 1 1 1-Dichloroethene , 1 NS 1 NS 1 6 1 30 1 60-140 1 20-150 1 130 1 GO 1 65-135 

1 1 1 
1 65-135 

1 1 
1 <50 <75 1 95 90 

8260A 1,l -Dichloropropane NS NS 5 25 1 60-140 1 20-150 1 <30 <50 1 65-135 1 65-135 [ <50 <75 1 95 90 
, 9n 

8260A 1 1.2.3-Trichloronronane 1 NI 
8260A 1 1,2,3-Trichlorobenzene 1 NS NS 1.5 10 60-140 20-150 130 150 65-147 65-147 <50 <75 9’ __ 

s NS 16 100 60-140 20-150 <30 <50 65-135 65-135 150 <75 95 90 
8260A 1,2,4-Trichlorobenzene NS NS 2 10 60-140 20-150 <30 <50 65-145 65-145 <50 <75 95 90 
8260A 1,2,4-Trimethylbenzene NS NS 6.5 35 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 
8260A 1,2-Dichloroethane NS NS 3 15 60-140 20-150 <30 150 58-137 58-137 150 <75 95 90 
8260A 1,2-Dichlorobenzene NS NS , 1.5 10 60-140 20-150 130 iso 65-135 65-135 <50 <75 95 90 
8260A 1.2-Dibromo-3-chloronron me 1 NS 1 NS 1 13 1 50 ] 60-140 1 20-150 1 <30 <50 1 49-135 I 49-135 1 <so <75 1 95 1 90 

1 NS 1 NS 1 2 1 10 1 60-140 1 20-150 1 <30 150 1 60-135 1 60-135 1 <50 175 1 95 1 90 1 8260A I L.2-DichloroDrooane 

8260A 1,2-Ethylene Dibromide NS NS 3 15 60-140 20-150 <30 <50 65-135 65-135 <50 c75 95 90 
8260A 1,3,5-Trimethylbenzene NS NS 2.5 15 60-140 20-150 <30 <50 62-135 62-135 <50 <75 95 90 
8260A 1,3-DicNorobenzene NS NS 6 30 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 
8260A 1,3-Dichloropropane NS NS 2 10 60-140 20-150 <30 <50 65-135 65-135 <50 175 95 90 

NS 1 NS 1 1.5 10 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 1 8260A 1 1.4-Dichlorobenzene 
8260A 1-Chlorohexane NS NS 2.5 1 15 1 60-140 1 20-150 1 <30 60 1 65-135 1 65-135 1 <50 <75 1 95 1 90 
8260A 2,2-Dichloropropane NS NS 17.5 100 60-140 1 20-150 1 ~30 1 GO 1 65-135 1 65-135 1 <50 <75 95 90 
8260A 2-Chlorotoluene NS NS 2 10 60-140 1 20-150 1 <30 1 <50 1 63-135 1 63-135 1 ~50 1 q :75 95 90 
8260A 4-Chlorotoluene NS NS 3 15 60-140 1 20-150 1 <30 1 <50 1 64-135 1 64-135 1 ~50 1 175 95 90 
8260A Benzene 1 10** 0.05 10 60-140 i 1 20-150 1 <30 <50 1 65-135 1 65-135 1 <50 <75 95 90 

90 1 8260A I Bromobenzene 1 NS 1 NS 1 1.5 1 10 1 60-140 1 20-150 1 ~30 1 <50 1 65-135 1 65-135 I 150 <75 1 95 

Notes: 
1) SW-846 Methods unless otherwise noted 
2) Includes Sediments, Waste, Solids 

ifred 
Jicablc 



Camp Lejeune TABLE A-2 
PROJECT QUALITY CONTROL OBJECTIVES OU 10, Site 35 

Project No. 17536 
DO.083 

Project Action Limits 1 MinimumPQL 1 Accuracy Limits 1 Precision Limits 1 Accuracy Limits Precision Limits Completeness Limits 

. MS/MSD Recoveries MS/MSD Deviation LCS Recoveries Field Dup Deviation 
_ 

Method No’ Analyte I Component Water Soil’ Water Soil’ 
8260A Bromochloromethane NS NS 2 10 
8260A Bromodichloromethane NS NS 4 20 
8260A Bromoform NS NS 6 30 

Water 1 Soil’ 1 Water 1 Soil’ 1 Water 1 Soil’ I Water 1 Soil’ 
fin-14n I 7.0-i 50 I izn I <5n I m-135 I h7-i-45 I iso I c75 II _ ._ -_ ___ -_ __ _ _ _ I _ _ _ _ _ _ __ 
fin-ian I 20-150 I ~30 I ~50 I 65-135 1 65-135 1 60 1 < :75 I -- --- I I I -- --- I -- --- I 
60-140 1 20-150 1 <30 iso 1 65-135 1 65-135 1 <50 <75 

Water 

95 

95 

95 

Soil’ 
90 
90 

90 
1 8260A I Bromomethane 1 NS 1 NS 1 5.5 1 25 1 60-140 1 20-150 1 <30 1 <50 1 62-135 1 62-135 1 <50 1 <75 1 9.5 I 90 I 

8260A n-Propylbenzene NS NS 2 10 60-140 20-150 <30 a0 65-135 65-135 <50 175 95 90 
8260A Naphthalene NS NS 2 10 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 
8260A o-Xvlene 530* 10** 55 in 60-l 40 20-l 50 <30 <50 65-135 65-135 <50 <75 95 90 

1 8260A I o-Isooroovltoluene 1 NS 1 NS 6 30 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 . . . . 
8260A 1 p-Xylene 1 530* 10** 6.5 10 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 
8260A 1 Set-Butylbenzene 1 NS NS 6.5 35 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 

\ 
8260A Styrene 

8260A Trichloroethylene 

8260A Tert-Butvlbenzene 

NS NS 2 1 10 1 60-140 1 20-150 1 <30 1 <50 1 65-135 1 65-135 1 <50 1 <75 95 90 
2.8 NS 1 I 5n I m-140 I 20-150 I en I do I hi-i-i5 I hi-i?5 I 150 I ~75 _- _ _ _ _ - _ _ _ - -_ __ __ _-_ __ _-_ __ 95 90 
NS NS 7 :75 95 90 , 1 35 1 60-140 1 20-150 1 <30 <50 1 65-135 1 65-135 1 <50 < I 

1 8260A 1 c Tetrachloroethane I 0.7 1 NS 1 0.05 1 35 1~ 60-140 1 20-150 1 <30 <50 1 65-135 1 65-135 1 <50 <75 1 95 1 90 
8260A Tetrachloroethylene NS NS 7 1 35 60-140 20-150 130 <50 61-135 61-135 <50 <75 95 90 
8260A Toluene NS 10** 5.5 1 10 60-140 20-150 130 <50 64-135 64-135 <50 <75 95 90 
8260A Tram-1,2-Dichloroethene 70 NS 3 1 15 60-140 20-150 <30 <50 65-135 65-135 <50 <75 95 90 
8260A Tram-1,3-Dichloropropene NS NS 5 25 60-140 20-150 <30 150 56-135 56-135 <50 <75 95 90 
8260A Trichlorofluoromethane NS NS 4 20 60-140 20-150 <30 150 57-135 57-135 <50 <75 95 90 
82faA Vinvl Chloride 0.015 NS n 17*** 45 60-i 40 20-l 50 <30 en 36-l 44 ?6.144 <5n <75 95 90 

I 8260A I Dibromofluoromethane (surr) 1 NS 1 NS i NA I NA I 75-125 I 65-135 I NA I NA I NA I NA I NA I NA I 95 I 90 I 
1uo1es: 

1) SW-846 Methods unless otherwise noted 
2) Includes Sediments, Waste, Solids 

NS=l$ cified 
NA=li. 2plicable Jf 3 
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Camp Lejeune 
OUl 0, site 35 
Projeci No 17536 
DO 083 

TABLE A-2 
PROJECT QUALITY CONTROL OBJECTIVES 

SAP 
Version 1.0 

9/26/97 

Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits 

MWMW Recnverieg MSlbNl Ikviation __L __L- __._. 1 LX Recoveries Field Dup Deviation 

I 
Method No 1 Analyte / Component TCLP TCLP TCLP TCLP TCLP TCLP TCLP 

TCLP Volatiles I (mg/L) 

I 8260B I Vinvl Chloride I 0.2 I 0.05 I 50-150 I <50 I 70-130 I <50 I 90 I 

TCLP Semi-Volatiles 

8270C 1,4-Dichlorobenzene 7.5 1 50-150 <50 70-130 <so 90 
8270C 2,4,5-Trichlorophenol 400 80 50-150 150 70-130 <50 90 
8270C 2,4,&Trichlorophenol 2 0.4 50-150 <50 70-130 <50 90 

8270C 2,4-Dinitrotoluene 0.13 0.02 50-150 <50 70-130 GO 90 
82700 Cresol 200 40 50-150 <50 70-130 <50 90 

8270C Hexachlorobenzene 0.13 0.02 50-150 <50 70-130 <50 90 
8270C Hexachloroethane 3 0.5 50-150 <50 70-130 <50 90 

8270C Hexachlorobutadiene 0.5 0.4 50-150 <50 70-130 <50 90 
8270C Nitrobenzene 2 0.4 50-150 <50 70-130 <50 90 
8270C Pentachloroohenol 100 80 50-150 150 70-130 <50 90 

I 8270C I 5 I 50-150 I <50 I 70-130 I <50 I 90 _I 

8081A 
8081A 

8081A 

8081A 
8081A 

8081A 

TCLP Pesticides 

Endrin 
Lindane 

Methoxychlor 

Toxaphene 
Chlordane 

Heptachlor and its Hydroxide 

(mg/L) G&U (%I P4 (%I (“/I WI 
0.02 0.004 50-150 <50 70-130 150 90 
0.4 0.08 50-150 150 70-130 <50 90 

10 1 50-150 <50 70-130 GO 90 

0.5 0.1 SO-150 <50 70-130 150 90 
0.03 0.005 50-150 <50 70-130 <50 90 

0.008 0.001 50-150 <50 70-130 <50 90 

Page I of 2 



Camp Lejeune 
OlJiO, Site 35 
Project No I7536 
DO 083 

TABLE A-2 
PROJECT QUALITY CONTROL OBJECTIVES 

SAP 
Version 1.0 

9/26/97 

I 6010B I Barium I 100 I 20 I 50-150 I <50 I 70-130 I <50 I 90 I 

TCLP Metals TCLP Metals I (mg/L) (mg/L) I (mg/L) (mg/L) I (“/I (“/I I (“/I (“/I I (f4 (f4 I WI WI I WI WI 
6010B 6010B I Arsenic Arsenic 5 5 1 1 50-150 50-150 <SO iso 70-130 70-130 <50 <50 90 90 

6010B Barium 100 20 50-150 <50 70-130 <50 90 
6010B 6010B Cadmium Cadmium 1 1 0.2 0.2 50-150 50-150 <50 <50 70-130 70-130 <50 <50 90 90 

6010B 6010B Chromium Chromium 5 5 1 1 50-150 50-150 <50 <50 70-130 70-130 <50 <50 90 90 
6010B 6010B Lead Lead 5 5 1 1 50-150 50-150 <50 <50 70-130 70-130 <50 <50 90 90 
7470 7470 Mercurv Mercury 0.2 0.2 0.04 0.04 50-I 50 50-150 40 <50 70-l 30 70-130 <50 <50 90 90 

6010B Selenium 1 0.2 50-150 <50 70-130 <50 90 
6010B Silver 5 1 50-150 L <50 70-130 <50 90 

I 6010B I Selenium I 1 I 0.2 I 50-150 I <501 70-130 I <50 I 90 I 

I 6010B I Silver 5 I 1 I 50-150 I <50 I 70-130 <50 I 90 I 

8151A 

8151A 

TCLP Herbicides (mg/L) (WV (%I W) cw (9 (%I 
I 2,4-D 10 2 50-150 iso 70-130 <50 90 

2,4,5-TP 1 0.2 50-150 <50 70-130 <50 90 

I 7.3 I Reactive Sulfide ! 500 ! 50 ! N/A ! <50 ! N/A 1 <50 ! 90 I 
7.3 Reactive Cyanide 

1010 Ignitability (Pensky Martens) 
1020A Ignitability (Setaflash) 

1030 Ignitability of Solids 

9040 pH (Corrosivity) 

250 
<60Cor<140°F 

< 60 C or <140°F 
< 60 C or <140°F 

2 212.5 ; 

25 

40 C or lOOoF 

40 C or lOOOF 

40 C or lOOOF 
N/A 

N/A <50 N/A <50 90 
N/A <50 N/A 150 90 

N/A <50 N/A <50 90 
N/A <50 N/A <50 90 

N/A <50 N/A <50 90 

9095A 

Miscellaneous I I (“/I WI (“/I W) I (%I 
I Paint Filter Pass Pass/Fail N/A N/A I N/A I N/A 90 

Page 2 of 2 
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APPENDIX B 

CUSTODY SEAL 
CHAIN-OF-CUSTODY RECORD 

OHM SHIPPING LABEL 
SHIPPING INSTRUCTIONS FOR SENDING 

SAMPLES TO THE LABORATORY 



_- 

I CXJSTODY SEAL I 
Person Collec!lng Sample 
Dare collectf?d 

Sample No. 
Time Cdlected 

-! 

Custody Sea1 

Sample Label 

-- ‘==-- OHhl Remediation 
Services Corp. 



----I --.,--~I. .-,- ____-_____ 



OHM Corporatio 

To: 

Thone: 

Other Rglated Substances, ID# 8027 

CIass 9 Shipping Label OHM Remediation 
Services Corp. 



Shipping In&-uctionc 1 NO’IE: These promtum nrc WY for shipping anQm envi i 

such as sludge, soil, or wticr snrq~la for tnhorntory nn+is m.. ,,l::::‘i,;‘~~~:IR 

Sending Satnples to the Lab bkrids which DR. known to be explosive, Corlpms~ ~LSLYS, IlllllulrilJlc, oxltliKls, 

{x)isons. rmlioaotivq or umusivc m be ship+ by ihrs 1tr01c1J Cull IIll: 

Cooler lid is taped closed anti 
ddilionat liv should bc ud 
wound Ihe oubitle lo act as 

OItM cushm 
sample shipping label 

shpping. 
a 

Custody seals SllOUld be taped across 
the gap belwcen the lid and Ihe body of 
(tic cooler. A minimum of Iwo se&, 
one on each side of he coder (iU 

shown), should be usctl. Tape the COC * 
.I . -. I. -I- *I ,! I on we mslue 01 uie IIU. 

1) 

2) 

3)‘ 

4) 

5) 

6) 

11 

Sxmplc*must bc ~lippcd in “Strong oulcr packaging”. I’cd.Iix ,Irlcd lhti a rigid 
plastic cooler like (vt 1~. currcnrly using would hc rcap~rblc. 

UK one of OllM’rcu~om umplc shipping Irbclr 7hc ‘IbFmm Jdrcttportion of Ihc 
lrtrcl hauld bc filled OUI curnplctcly including phone numbers. Ihirlhbcl should be 
plad on lad md CU~IIOI bc covcrcd by ~rpc. the $‘cd.Ex &i&ill or ulything 4%. 
Ihis label should go on the WP of the cooler. 

Inner package, cxnnor CXCCCJ I gJlon cub, and the cnrirr hipmcn~ (coolcc b( 

ranples)crnnol cxcccd 66 lb. 

Coolcrrmurt beprcktd with *bsorbcnl mrrcrixl (vcrmiwulite orkilty Iit which 
will rbarb any rpills or Icxkl,no! RL~ with Ihc runple con!tnlr,rJld which will 
minimize Ihe chrncc ihrt inner conlxincn will brrlk. The coolers should aln be 
frJtcncd JIUI lccrtrcly using irpc or rtrapping. See the SAP for q>cciLI intiructionr. 

lnncr conttinerr should hrvc rhcir lids xcurly cloxd and prckcd in L ziplock brggic 
IO prevent Id1 

‘Themrrerixlr mud hr shipped using I I:cdcral Exprr~ Il~nlou~ Ma~crirlr Airbill. 
1Jrc the cxrnplc rbovc or c&Ii rhc Ilrurdour Ma~crirl: group LI l:cdcnl lixprcst ti 
(8OO)GO~f~lil)lJX formorr indru~ionlorr filling oul thisform 

IheCOCmu$ bc hllcd OUI complelcly,plwed in rgdlon zip.lock baggic,wld ~apcd 

(0 !hc inidc lid of the molcr. A copy of Ihc COC should be plxccd behind rhc rirbill 
in lhc pouch on rhc ourjidc ofthc cooler. 

Lower Porlion of Fc&Ex 

DANCEKOlJS GOWS ailbill 

0792772120 
rwrcvww-rrrrrrn*--4b. -*e.epod.d 

------------iz~ 

Ch& wlrh rhr Hcglonal 

Lids are l&d to prevcrd 
ItAS or loosening. hlire jar 
is sealed in a zip-lock haggie 

Fill In Ihe blank 
with fhr nunrbrr 

READ TIE DIRl331ONS ON 111E AlR~lLL SO YOlJ 
UNDERSTAND WIiAT YOU ARE I:ILLING OlJT. Fill out 
ihe FdEx airbiii cornpieleiy. Don’1 forge1 lo sigrl lile Ml01ll 

II 

,and include lhe t3nngency Resptse tallow tlurrltxx. Cilmgittg 

CVeIl me tilillg I-fOIl1 llie example ul)Ovc IllI1y IliCilI1 Illi IzCtl-IIX 
will refuse Lo ncccpt the sliipincrd. ‘Ilris procedure has Iw~r 

checked-out with Fed-Ex semat limes. If a tlr iwr rcfuscs to 
pick i! up make sure you have fillal out the airhill rigId a11(1 
fdlowcxt && he iiistruclioiis tdorc you ooqhirt. 

-~~~-~.~--,.._._-l_-- .-._ Y’z.L.!...:...:-Id: .__., :..... .._..., ..~.I. 
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DRUM I 
INVENTORY j 

LOG j / 

D%J M NC 

?RCJE CT NUMSE? 
I 

PAGE OF ! 

,i 

?ROJECT LOCATION 

PROJECT CONTACT 

i=HONE 

, 
LOGGER DATE _ 

SXMPLE? TIME - 

WEATHER 

DRUM TYPE: naE2 Q POLY-LlNED ! sEEL T; POLY g STAINLESS s-i-z6 17 NICKEL 3 

LID TYPE RINGTOP a CLOSED TOP [r! 

DRUM COND[TION: MEET DOT SPEC. a GOOD 0 FAIR 0 POCR c! 

DRUM SIZE: 110 q 85 u 55 c! 42 c! 30 il 16 ci 1su 50 OTHER - 

DRUM CONTENTS: VOLUME t?ILL u 3/4 0 l/2 n l/4 cl <l/4 c M-fu 

OVEZPACKED: NO 13 YES 0 Oveqack Type: X5? 3 si--~ 0 POLY c 
I 

PHYS. STAt- 

-L L S G'? 

COLOR cmlrf $$ rlFL9 ANALYSIS 

AIOEL 
YQLLU 
EUI D 
R 1 D 
S D : 

q 

M DRUM tAaE!vS/MARKlNGS 

8 DOT H&Z UN/M 

MFG NAME 

CHEMICAL NAME 

ACDITONAL 1NFORMATlON 

7 
-j 
1 
1 
i 
i 

LABORATORY COMPATMlN DATA COMPATiBlLIIY CAT: 

El 
MARK iF P‘3YSlCAL STATE ANC COLOR MATCHES THE ABC%5 
INFORMATION. IF NOT. STOP ANALYSIS AND NOTIM ANALYSTS: 

I PROJECT CDNTACT. FURTHER WORK ‘Mli NOT 5E PAID FOR. 

1 A 

RADtATiON: POS u 

+S. STAE/ COLOR 

L S G S 
IOEL 

- MRm/HR 

REACT pH ;Fi PE3 

i 

=AiR STD. O’R o’k 
WATE?? UNIT 1 - 

DATE 

CN 

YQLLU uat 

EUI D 
COZRS 

E o A ‘“‘s-g’ ’ h 

R I D 
: 

; ; ; DENSITY ‘- 

J D/ Y E 
H OR L 

_TI ! I 

M! il 

I ! 

/ ! / /i 

B i 
COMMENTS: I 1 

I 

PC9 CONC. 

DATA REVZffEZ: 

FiELD REVIEWEF!: 

PPM 

i 
FCASH POINT ‘C COMPATlBim COMP. BULK jr 1 

DATA REVlEW DATE: 

Ficu, REYiEW DATZ 

PS;IFORMED:- 

l-RANsERs 
RE’L!NQUISi-JQ BY l& 

TilANsFERs 
ACCE?TED ar 

I 
3 

I 
I I 
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OHM: Corporation 

,i 
,4--h 

STANDARD OPERATING PROCEDURE 

Title: Standard Analytical Data Deliverable Documenr n”: QP-630 

Date Issued: June 20, 1996 Rev: 0 Date: 

1.0 PURPOSE 

1.1 The purpose of this procedure is to set forth guidelines for the standardization 
of hard copy analytical data packages provided to OKM by Analytical Labora- 
tories. This procedure defines the specific deliverable requirement to be 
included when minimum data packages, standard data packages and maximum 
data packages are requested by OHM employees. 

2.0 SCOPE 

2.1 These procedures apply to all purchases of anaiyticai services and the analyticai 
data packages provided to OHM by all analyticat laborato’ries. 

3.0 RELATED DOChENTS 

3.1 HAZWRAP, July 1990. Quality Control Requirements for Field Methods 
DOE/HWP69/Rl. 

3.2 HXZWRAP, July 1988. Requirements for Quality Assurance of Analytical 
Data, DOEXWP-65, Rev. 0, July 1988. 

3.3 USEPA, Test -Methods for Evaluating Solid Waste Physical/Chemical Methclds 
SW-846 

3.4 United States Environmentai Protecrion Agency, 1984. User’s Guide to the 
Contract Laboratory Program, Offke of Emergency and Remedial Response, 
Washington. D.C. 



4.0 GEIYERAL G\IFOR\UTION 

4.1 In the past OH&f has experienced that each analytical laboratory has a different 
report format l ti +’ L uiey CalI their standard deliverable package. LMany times the 
laboratory’s standard deiiverabie package does not include all of the in.fo,rmation 
required to meet our diem’s expectations in performing data assessment and 
data validation of the analytical deliverabIe. When the additionai information 
has been requesad from the Iaboratories often additional charges are Ievied. In 
order to better service our client and to assure each and every laboratory bid for 
a given set of samples understands precisely what is required to be inciuded 
within each analytical report, the folIowing procedures have been deveioped. 

5.0 DEFINITIONS 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

Accuracy, - A measure of how cIose a measured value is to a known true value. 

Aliquot - +4 measured portion of a sample taken for analysis. 

Anaiytical Batch - Batch size is determined by the analytical method and project 
specific quality assurance requirements. Batch size is usuahy set at 20 or Iess 
sampIes of the same matrix being analyzed for the same parameters at the same 
time. All samples in a batch are prepared and analyzed together with a basic set 
of QC sampies. Specific project requirements are listed in the Quality Assur- 
ance Project Plan (QAPP). 

Background Correction - A technique usually employed relative to metas 
analysis which compensates for variable background con&Iourion to the 
instrument signal in the dete.mrination of trace elements. 

BIank - An artiiiciai sampie designed to monitor the introduction of artifacts 
into the measurement process. 

Calibration - The systematic determination of the reIationsh.ip of the response 
of the measurement system to the concentration of an anaiyte of interest. 

Chain-of-Custody - A form used to track the custody of the sampies from the 
time they are taken until the time they are analyzed. 

Continuing Calibration - Subsequent checks on the instrument calibration 
performed throughout the analysis of sampIes. 

Data Assessment - A systematic review of the analytical data to assure all 
method specific requirements were performed. 

QP-450 REV.00 2 
c Copyti~$~ 1996 OHM Rtxnedixion Se-,%x Cay. 

20 June 1996 



5.10 Data Quality Objectives - The established quaiity of the data required to support 
specific decisions or regulatory actions. DQOs must take into account saxnphng * 
considerations as well as analytical protocols. 

5.11 Data Validation - A systematic effort to review data for identification of errors 
for the purpose of flagging suspected values to assure the validity of the data for 
the user. 

5.12 DefiverabIes - Anaiytical Report Package provided by the anaiyticai laboratory 
which includes *he analytical data and a specified set of supporting documenta- 
tion. 

5.13 HoId Times - The time stipulated in the method or regulations which is alIowed 
to elapse from the time of sampling to the time of extraction and/or analysis. 
Samples analyzed after the hoid times are of questionable usefulness. 

5.14 ICP - Inductiveiy coupled argon plasma (also referred to ICAP). An instrument 
used for metals analysis. 

5.15 Lntemai Standard - A compound added to every standard. blank, matrix spike, 
matrix spike duplicate, sample and/or sample extract at a known concentration, 
prior to anaiysis. Internal standards are used as the basis for quantification of 
the target compounds. 

5.16 Initial Calibration - Instrument calibration performed before any samples are 
analyzed. 

.* ’ 

5.17 Laboratory Control Sample - An artificiai sample usually prepared in the 
Iaboratory,. which either contains all or some of the compounds of interest. The 
sample is processed through the entire procedure including sample preparation 
and analysis. This sample is used to verify that the method is being performed 
properly. One laboratory control sample should be analyzed with each anaiyti- 
cal batch. 

5.18 Matrix Spike - An aiiquot of a sample that has been spiked with a known 
quantity of specified compounds of interest. The matrix spike is used to 
measure the accuracy of the analytical system. 

5.19 Matrix Spike Duplicate - A second aliquot of the same sample used for the 
matrix spike spiked the same way as the matrix spike. The matrix spike 
duplicate is used to measure the precision of the analytical system. 

QP-63 REV.00 3 20 June 1996 
3 Copytight 1996 OHM Remedihon Serwxs Cm-y. 



5.21 

5.22 

5.23 

5.24 

5.25 

5.26 

5.27 

-Maximum Detiverabie Package - Specific requirements set forth in this 
document to be provided to OH-M by the analytical laboratory when a Maxi- 
mum Deliverable Package is requesred. 

Minimum Deliverabie Package - Specific requirements set forth m &is docu- 
ment to be provided to OHIO by the anaIytica1 laboratory when a Minimum 
Deliverable Packa,oe is requested. 

Precision - A measure of the anaiyticai method’s ability to reproduce analytical 
results. 

Preparation Logs - An official laboratory record of the sample preparation 
procedures used in processing a sample prior to analysis. 

Standard Deiiverabie Package -Specific requirements set forth in this document 
to be provided to OHM by the analytical laboratory when a Standard Deliver- 
abie Package is requested. 

Surrogate - An Organic compound that is simiiar to the analytes of interest in 
chemical composition, extraction and chromatography, but are not normally 
found in environmental samples. These compounds are spiked into quality 
control samples, calibration and check standards, and samples prior to analysis. 

Tentatively Identified Compounds (TICS) - Compounds detected in samples that 
are not target compounds. Usuaily TICS consist of up to 30 peaks identified that 
are greater than 10 percent of the peak areas or heights 07 the nearest internal 
standard are subjected to mass spectral Iibrary searches for tentative identifica.- 
tion. 

Tuning - A technique used in gas chromatography/mass spectrometry proce- 
dures to verify that the. instrument is properiy calibrated to produce reliable 
mass spectral information. 

6.0 RESPONSIBILITIES 

6.1 Regional Field Analytical Manager - Responsible for the management of the 
Regional Field Analyticai Department. Responsible for distributing these 
requirements to all subcontract Iaboratories used within their region. 

4.0 PROCEDURE 

,H--, 7.1 All Iaboratories providing anaiytical services to OHM will be provided with a 
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copy of these specifications for minimum, standard and maximum data deiiver- 
able packages. 

7.2 The desired data deIiverabIe pa&age will be selected at the time of procuring 
the analytical services. All price quotations must inciude providing OEM with 
the requested deliverabie package. 

7.3 All data packages received MUST meet the requested requirements as specified in 
the Data Deiiverables Package Requirements. 

8.1 Data Deliterables Package Requirements Table 

.- ’ 

QP-650 REV.00 5 
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I 
Data Deliverables Package Requirements 

. .._...- . 

Chin-of-Cuslody Fom, Cooler Receipt fog 111 
-.-.-____ 

-__- --------..__ 
ihl~~liCilkJ S~llll~~lC IlCl)OlI 

Blauk Results - -__ 
Initial Calibretion Duta 

Standard Addition Results 

ICI' YCliill I~iluliou Rcsulls 

Copies of Preparaliou Logs 

Notes: 
I) Must include: 01 IM sample ID, Lub ID, date/lime sarnpletl, dale received, extrachlhudyzed, 
Practical Qunutitation Limit, Method Delecliou Limit, Dilution Factor, comments, approval signatul-e/dale 
2) For water samples only. 
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Data Deiiverabl ‘Tpckage Requirements 
1 ‘ 

I)cliverul~le Ihluircwnt 

Case Narrulive 
Calreclive Aclion Re@ - 

Cross-reference of 01 IM sample nurubers, Lub IDS, WI srtalytical QC balclw . 

Chain-of-Cuslody Form, Coaler Receipt font 
\. 

______-__ 

l)itItt StlttIlIIilIy fin ci\el~ I)~III\~ IIII~I SIIIII~I~C C~CC NOIC 1) __ .__ .__.._._ _ _____ ___ ..__________ -- ___._ ----_~_- _.._I... -._- _-._-_.-.---___- 

l3la1ik Spike or I,& Conlrol StunpIe (LCS) i-esuils (irrcludiag concen1ra1ion spiked, percei~l 

recovered, perceut recovery ucce1~lar~ce limils) 
- _- 

M;his Spike/Mulrix Spike Duldica1e (MS/MSD) 1~ e 101-1 (iucludiug conceuh1ion spiked, 1 
pereeu1 recovered, perceul recovery ucceplmce liiails) 

---- -_.-- - 
Duplicn1e SawpIe Rep1 ----- 

__----- Calibdon R~WIIS %1ial ud Couliuuiug ..---- _l___-______-- _------ 
Copies of Siuuplc l’rcplWilliol~ logs -- --- ---- -- - 
Raw Dala and IiWu~ne~~l hiulouls 

Percenl Moisture 

. 
- 

I J 1, [ttst irlclt& 01 lM s:r~~~plc 111, 1.d) ID, chlc/Iitue s:~~~l~lctl, tl;lIc reccivccl, c~tl-eclctih~,;tlyzctl, 
1’1 ;tc1ie;ll Qu;dhu l,iu&, MelId l.Uxliou Ihil, Diluliou’l~uc1ur-. COI~IIIICII~S, slpwul sigutdure/tlulc 
’ J I ~cliveraI~Ies delteud ou s1c1lud’s QC 

OIIhl 
hlilhw~ 

Lcvcl 

X 
X 

X 

X 
X ----. 

X 

X 

X ---__ --- 

X -_I 

C 

- 

-- 

-. 

- 

_ 

-. 

_. 

- 

omt 

X 

X __-__ 
X 

X 

X 

- 
X 
X _--._-- 

X- 

- 

_. -. 
_. - 

-- _. 
.- __ 

.- ^_ 

- 

- 
- 

- 
-- 

omi 
nlihl~unl 

Level 

x - 
X 

X 

-----r- --- 
X 

X 

X 

__--- 
X 
x _----- 
X -__- --- 
X -___.-- 
X 

II__- 
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Data Deliverads Package Requirements 

_. .._.. -.--._ - _._._ ---._---- ----_I_____-.---_. -_--__ -- 
Case Nutxlivc -. ---- 

Con.eclivc Action Rcnorl 

_-.--- --___ 
Clluilr-of-Ciislody Form, Cooler Iteceipl Fom II--- 

D;du SIIW~II~ for each blank id smplc (see Note I) 
- 

I 
I 

Dlitlrk Spike or 1.h Cwrlrol StunpIe (KS) results (incluthg concenldos spiked, percepts 
rcc0VclIA, IKXXlll I’ccOVcly NXXI~lillMX limils) 

------- 
Sll~lO~illC IhxoVc~y I~clml (idivliirg cowenlrution spiked, percell recovered, iuttl percell 

rccovc~y ~iccc dwcc lids) . . . - _ . .--- -.._,.- _..... I..‘._.__ .: _.... _._ 
II 

_- ._----__ -- __.__._____.__ __ 

M;lIrix,S1,ike/MilIl-ix Spike lhplicale (MS/MSD) Ileporl (including concenhlion spiked, 
perceitl ~~~srctl, pxce~~l recovery uccepliu~ce lhils, reialive perce~d dihwce (IU’D), ml III 

RPD uccepltwe lhils) 
- 

lnslnin~enl Perforiimmc Clic*Cl’unirrg) I\cporl V 
Initinl Calilmlioa Dula (including uccephrce Ihits) - VI -. 

Coiilirruin~Calil~i~~ilio~i DillU (iiichtlii~g occephicc limils) VII --._--.-~-___--. _.__.__ ---_.-_-...-__.--_ .---- ..---.-.---.- --- ..-. .- -.. . . . . .._._ _ __.__ __..___.___ 
Ililcllrill Slililtlill~ll Alcils illIll IhAcihi ‘I‘iitics Itq~tuIs (iuAiitlir~g ilCCCpl~lllcc lhils ;ttltl 

Old-or-c011lr0l hgs) VIII 

Reconslrucled ion CI~rotnalogrnn~ for e~Al sa~nple uml rerun, blank, spike, dupliculc, t~nll 

___- SltlllllillXl 

l~aw~uciulilalioe Ry01-1 -----~~- ---- -I_--. 

Raw ruttl hckgrdund sublrecled mass speclrn for each ttqel nnalyle fou~td 

Mass~~eclra 
~-._ 

---~-- of ‘Ws will1 libraqspxlra of 5 besl-fil ~nulches --- ---- -- 
Copies of Sample I’rcpucih~i l3edl Sliecls 

Conies of Slimlard I’remxlion ILm 
Copies of Run Logs --- 

I’ccccnt Moislure 

I 

--, - 
pl i I 

OllRI 
hlihilwlt 

lxvcl --_-.--- 
‘X ---- 
X .---.-_.._ 

x - __--- 
x - 

-. _*. 

X 

_I_--. 

X 
_- _.._ -_ ._-. 

X 

~___- 
--.-...--- _._.. 

~-__ 
---- 

--. 
-- 

X 

omf 
St;riitl;irtl 

lA!vcl 
X ____ _-_.-- 
X _ .._.._ -.. 

X 
-__--. 

X ------.-. 
X .--.-.. 

X 
___--.. 

X 

--__- 

X 

X 

X ~-- 
X _.- --_.-. 
X 

X 
---.- 

-__-- 

X -__l_- 
___-_-_ 
___-- 

X __I-- 

-- 

-- 

- _ 

i 

.- - 

Ollhl 
hlilXiilllllll 

IAI\‘cl 
X -____-.- 
X - .._... Y. &-- 

X 
---- 

x 
X 

X 

X 

X 

X 

-- 
X 
X-- 
X 

X 

X 
-- .-.- -- 

X 

X 

x 
X --.__ 
X 
X -__ ---.- 
X - 

X (Nolc 3) 
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Supelco’s 
2 Liter Air Sampler 

Model 1060 

Operations Mama 

CAUTION: 
Read ruIes for safe operation carefully. 

SUPELCO, INC. 
Supelco Park l Bellefonte , PA l 16823-0048 l USA 

Phone (8 14) 359-3441 TWX 5 1 o-670-3600 FAX 8 14-359-5459 



2 Liter Air Sampler, Model. 1060 

This active vacuum chamber-based sampler can fill a sample bag without the sample gas going through the vacuum 
pump. This sampler is best used for quick sample volume coifections. This portabIe sampler can col~leot an air sample 
from a vacuum system up to 80” I-JO. SampIer has a see through window and an external pump module with a 
rechargeable battery. Applications include environmental soil vapor clean up, indoor and outdoor monitoring. and 
ambient VOC sampling. Sampler includes a 1.9 liter/min vacuum pump, Evolt rechargeable battery, Iight weight 
lvatcr tight enciosure with cam strap, and needle valve for coarse fill rate control. 

Features and Specifications 
l l-2 liter bag capacity 
l Zero pump contamination design 
l Sample inlet: 1/4in. OD tubing 
l Direct vacuum force: 80in.(202cm) H,O 
l Continuous running time: 8 hrs. 
l Rechargeable 12volt-1.2amphr battery 
l Vacuum filling rate: 1.9Umin. 
l Metering needle valve for coarse f-111 mte control 
l Dimensions: 9” x 9” x 6” (24cm x 23cm x 15cm) 
l Weight: 5 Ibs. (2.27kg) 
Model 1060 2-4622 

,‘-.jptional Parts 
I-Iitcr Tedlar@ Bags, pk. of IO 2-4633 
z-titer TedlarB Bags, pk. of 10 2-4614 

ivith push/pull polypropylene valve & septum port 

Battery, 12 volt- 1.2amphr 2-4635 
Battery Charger, IlOVAC 2-4643 
Battery Charger, 220VAC 2-4679 

I. Do not recharge battery in an explosive environment, 
2. Do not over fill sample bag. The vacuum pump is strong enough to 

break the sample bag. 
3. Exercise extreme caution when filling sample bag with explosive gases. 

Page 2 



2 Liter Air Sampler, Model 1060 

CE COMPLIANCE: The Model 1060 bears the CE mark and is in compliance with the EMC 
Directive 89/33605X and its Standards EN 50081-l and EN 50082-l. 

SAMPLE PREPARATION AND COLLECTION: 

The principal of operation of this portable sampler is to fill a sample bag by exposing the outside of the sample 
bag to a vacuum force which causes the bag to fill. 

1. 
3 -. 
3. 
4. 
5. 
6. 
7. 

Place the sampie bag inside sampler. 
Insert a 6” long piece of 1/4”ODXl/8”ID TygonO tubing through the Inlet Tube Fitting. 
Adjust lenght of tubing so half of the tubing is inside the sampler. 
Tighten the inlet tube fitting just enough to create a seal around the TygonO tubing. 
Attach the inside portion of the TygonO tubing to the inlet valve on the sample bag. 
Open sample \*aI\.e on the sampfc bag and close the iid of the sampler. 
Make sure the Purge Valve is closed(Closed for fastest fill mtc, Open to slo\v ftli mtc).Tum on the: sample pump. 

To ensure proper sample bag preparation, fiil & empty the new sample bag with a clean gas. To empty the sample 
bag using the sampler pump: disconect the tubing at the Outlet Vacuum Port; Attach a short piece of 1WODXU 

,-qD TygonB tubing from the Pump Discharge Port to the Outlet Vacuum Port to create a presurc inside the sampie 
lber. Fill pre purged sample bag for analysis. Turn off sample pump, open Purge Valve, open sampler Iid; 

LLOSE SAMPLE BAG VALVE and remove sample bag from inlet tubing. 

CAUTION: It is recommended that you give the batter) an overnight charge after six hours of use. 

Pump 
Discharge 

Port 

Inlet Tube 
Fitting 

Make UP 

Power Switch 

Battery 
Charger \ 

Port 

Valve 



Stack Sampling 
i*n, Purging The Dead Volume 

In The Stack Line 
Hook up vacuum sampler as shown. 
Turn on vacuum pump. 
Open stack shutoff valve on stack line. 
Purge line for 1 minute. 
Turn off vacuum pump. 
Change tubing hook up to take a bag sample. 

.L.L+ 
Purge Valve --* 

2 Liter 
Grab Sampl 

Sample 

I 

er 
\\\\\\\. ,,,I,,// \\..\.\. ‘,,,,,,N, \\\\\.\. , , , , / I I I w...\\... 

Bag/ 

, , , , I / , I \ \ \ . . \ . . I,,,,,, / \\\.\\.. , c , , , / / / \\\\\\.\ /,,/,/I/ ,,\\\\\\ 

Stack 

Stack 
Taking A Bag Sample 
Hook up sampler as shown. 
Turn on vacuum pump. 
Open stack shutoff valve and fill bag. 
Close stack valve, open purge valve on 

sampler, and open sampler lid. 
Close sample bag inlet valve and remove 

from sampler. 

2 Liter .;. . 
Grab Sampler ‘\‘\‘.’ -,‘,’ 

I,,, I’/‘/‘, * 1’1’ v’, ,‘,‘/’ . . . \..\. ,,,,H ‘\‘\‘\’ \.\.. 

~_1_ 

V/l,, ‘\‘.‘\’ \\\\. I,,, r/l*, I’,‘,‘. 
Sample Bag/ ::::::: 

\\\.. ‘,I// .\. \\\\\ 1,,/1 \\\.\ ,111, \\\\. , , , d l ,,t/ 

Purge Valve -9=+-I 



Z-N.1 VALVE - OPERATING INSTRUCTIONS 

NOTE: Valve stem outer diameter is 30 6’ and is suitable for use with 3/l 6’ ID tubing. 

Bags are supplied with the valve in the CLOSED position 

FIRST: Lay bag flat on a clean, hard surface with valve stem facing upward. 

TO OPEN VALVE: PUSH stem into the valve body until it stops. The valve is now OPEN. E3ags 

are supplied with the valve stem in the CLOSED (PULLED OUT) position. 

TO CONNECT TUBING: Support bag on a clean. flat surface. Place 3/16’ ID tubing over end 

of stem and push tubing onto stem to appropriate overfap distance (l/8. to 114’). 

TO CLOSE VALVE: PULL stem outward until it stops. Stem will remain in the closed position 

unless force is applied to push the stem in. The valve is now CLOSED. 
& 

TO DISCONNECT TUBING: Pull tubing upward off stem or cut off tubing just above stem. 

TO PREVENT ACCIDENTAL SAMPLE LOSS: Make sure objects do not push stem inward 

during shipment. 

SYRINGE SAMPLING: lnsen end of needle through small hole in Outer Valve Base Flange at 

an angle perpendicular to its SLOPED watl (see drawing below). Penetrate PTFUsilicone 

septum, allowing needle to enter bag through larger hole in inner Valve Flange. Visual 

inspection of both the Outer and Inner Flange before inserting the needle will insure proper 

alignment of the needle. Take care to not puncture the opposite wall of the bag when inserting 

the needle. 

PULL 
TO CLOSE 

A 

I ‘I 
l USU 

TO Oetll 
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1.0 INTRODUCTION 

This Environmental Protection Plan (EPP) has been prepared in accordance with standard OHM 

policies and procedures. The EPP provides specific information relating to the scope of work under 

Delivery Order No. 0083 Interim Remedial Action at Operable Unit (O.U.) No 10, Site 35, MCB Camp 

Lejeune, North Carolina. The plan will provide site-specific information for: 

l Land resources management 

l Water resources management 
. Air and noise pollution control 

l Non-compliance/corrective action 

l Post-excavation cleanup 

The control of environmental pollution will consider air, water and land impacts, as well as noise 

and solid waste management. The land resources within the property of Camp Geiger Area Fuel Farm, 

MCB Camp Lejeune, but outside the limits of permanent work, will be preserved in their condition or 

restored to a condition that does not detract from the appearance of the area after completion of 

construction. As much as is practical, construction activities will be limited to areas defined by the plans 

and specifications. 

OHM Project 17536 WP Operable Unit No. IO, Site 3.5 
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2.0 HISTORICAL AND ARCHAEOLOGICAL FINDS 

Although the presence of historical artifacts is not anticipated, if a historical artifact is encountered 

during field operations, OHM will stop work and notify the Navy Technical Representative (NTR). The 

NTR will be responsible for contacting federal, state, and local authorities to determine if the site may 

contain other important historical artifacts, and whether this site qualifies for possible placement on the 

National Registrar of Historical Places. Field operations will not resume until the NTR issues a written 

authorization to proceed. 

OHM Project 17536WP Operable Unit No. 10, Site 35 

2-l 

October 1997 



3.0 TEMPORARY CONSTRUCTION ROADS 

If required, the construction of any temporary construction roads in and around the project site will 

be performed in a manner as to minimize the impact to the natural environment. Water will be used for 
dust control, as necessary. 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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4.0 PROTECTION OF TREES AND SHRUBS 

Prudent steps will be taken to protect trees and shrubs outside of the excavation zone as necessary. 

The trees and shrubs within the excavation zone will be removed by OHM. All trees and shrubs removed 

as a result of the construction activities will be cut into manageable pieces and moved from the project 

site so as not to interfere with operations. Precautions will be taken to minimize the construction 

activities’ impact on existing vegetation and will include but not be limited to: 

l Utilization of existing or temporary construction roads only 

l Closely supervised equipment operators with an emphasis placed on preservation of vegetation in 

non-work areas 

l Proper guidance of heavy equipment and truck operators by site personnel to minimize damage to 

adjacent vegetation not directly affected by construction activities 

l Utilization of equipment appropriately designed and sized for precise excavation 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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5.0 RESTORATION 

Upon completion of the field construction activities, disturbed areas will be compacted and graded 

to the original contour. The ground surface will be restored to original conditions. 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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6.0 WATER RESOURCES PROTECTION 

The precipitation at the site drains into Brinson Creek approximately 500 feet northeast of the site. 

Brinson Creek could possibly be impacted by construction activities if proper sediment and erosion 

protection measures are not taken. To protect against damage, stormwater surface run-off leaving the 

site will be controlled by temporary erosion/sediment control techniques such as berms, silt fencing and 

grading. The area of bare soil exposed at any one time by construction activities will be minimized. 

6.1 EROSION SEDIMENT CONTROL 

Prior to disturbance of native vegetation and soils, temporary erosion/sediment control will be 

established on the down gradient side of each excavation. Control techniques to be utilized will involve 

silt fencing. 

Silt fencing will be installed with the fabric a minimum of 6 inches below grade and exte:nding 36 

inches above grade and fastened to posts no more than 6 feet apart. The posts will be installed with a 

minimum of 24 inches below grade and extend a minimum of 36 inches above grade. Fabric will be 

attached to the up-slope side of the posts using l-inch staples or tie wires. Silt fences will be inspected 

after every rain and daiiy during extended rain fall. Accumulated sediment will be removed before the 

depth reaches 12 inches. 

6.2 SPILL CONTROL 

Measures will be taken to prevent chemicals, fuels, oils, o oreases, bituminous materials and 

contaminated materials from entering streams, rivers or lakes. Absorbents will be available to solidify 

any leaks outside containment and any soil contaminated with fuel spills will be immediately removed 

and placed into appropriate containers and sampled to determine proper disposition. 

OHM Project 17536WP Operable Unit No. IO, Site 35 
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7.0 DUST AND AIR POLLUTION CONTROL 

7.1 AIR AND NOISE MONITORING 

Personnel and ambient air monitoring will be conducted as necessary in order to determine airborne 

dust and contaminant levels. Ambient air monitoring will be conducted at working locationls and on 

occasion at the perimeter of the project site. This ensures that respiratory protection is adequate to 
protect personnel against the contaminants that are encountered as well as ensuring that harmful levels 

of airborne contaminants are not leaving the site. 

OHM will only perform operations of heavy equipment during daylight hours to minimize the impact 

of off-site noise pollution. Noise exposure to off-site residents or personnel is expected to be minimal. 

Hearing protection for on-site workers will be implemented if necessary as specified in the SHSP. 

7.2 PARTICULATE EMISSION CONTROLS 

Specific measures to be taken to minimize particle emissions for major activities during site 

construction include the following: 

Soil Excavation, Handling, Site Grading, and Transportation 

l Apply water to work and traffic areas as necessary to minimize dust emissions 

l Cover stockpiles with sheeting to minimize wind and/or stormwater erosion 

l Move and load soil for transport within the site that limits free fall of material and is least likely to 

generate dust emissions 

l Halt dust-generating work when on-site wind conditions exceed 35 miles per hour 

Movement of Equipment 
. Water traffic areas as required to minimize dust emissions 

l Designate equipment traffic patterns to minimize travel distance and vehicular dust emissions 

l Limit vehicle speed to minimize dust emissions 

7.3 BURNING 

No burning will be performed on-site. In the event of an unexpected fire on-site, work will stop 

immediately and the MCB Camp Lejeune fire department will be notified. 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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8.0 POST-EXCA VATION CLEANUP 

All excavation equipment that performed within areas of contaminated soil will be decontaminated 

prior to working in non-contaminated areas or demobilizing from the site. Decontamination will consist 

of scraping and pressure-washing to remove visible soil and debris from tires and undercarriage of 

vehicles and heavy equipment. Decontamination fluids will be containerized and samples procured and 

analysis prior to disposal. 

OHM Project 17536WP Operable Unit No. 10, Site 35 
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Jate: 
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Les Pettit A&X 
I o/o1 /97 
DO 083, OU No. IO, Site 35, Interim Remedial Action 
Camp Lejeune, N.C. 

Calc. Pressure at horizontal well 37-feet below the surface of the watter 

Pressure @ 37’H20 head = 16.0284 psi 
Min Press. Drop thru well screen = 1 psi (min) 

Total Pressure Drop = 17.0 psi 

Convert SCFM to ACFM in well screen 17 psi in header pipe is maintained. 

SCFM @ Blower 150 SCFM 
Gage Pressure @ top well riser = 17.0 psig 
Assume Temp in Pipe 03 degree F 
Assume RH = 0.56 

ACFM = SCFM x (Ps -(RHs xPVs))/(Pb -(RHa xPVa)) x (Ta/Ts) x (Pb/Pa) 

‘< ‘-. .‘ICFM= Actual Flow 
,CFM= Flow at standard conditions 

Ps = Standard pressure (PSIA) 
Pb= Atmospheric pressure - barometer (PSIA) 
Pa= Actual pressure (Pb+ Loss), Blower/pipe/equip. ;oss= 
RHs = Standard relative humidity 
RHa = Actual relative humidity 
PVs=Satur vapor press of H20 @ std temp. (PSI) See pg 13 
PVa=Satur vapor press of H20 @ act temp. (PSI) See pg 13 
Ts = Standard temperature (degree R= deg. F + 460) 
Ta = Actual temperature (deg F +460) 

RH Correction Factor = 1.0091093 
Temp. Correct. Factor = 1.0227273 
Press. Correct. Factor= 0.4633073 

unknown acfm 
150 scfm 

14.7 psia 
14.7 psia 

17.0 31.7284 psia 
0.56 
0.56 

0.3391 psia 
0.573 psia 

68 F = 528 deg. R 
80 F = 540 deg. R 

ACFM = SCFMxCorrection Factors= 71.72 acfm in piping 
No. of well per unit 1 

Total flow for wells, one unit = 72 acfm @ in header pipe 17 psi 

file:n/pettit/l7536scfm 1 O/l I97 



Air Sparging Air Compressor Sizing Calculations 
site Name: Camp Geiger Fuel Farm Date Calculated: 
jddress: OU IO, Site 35 Date Checked: 
Zty, State: Camp Lejeune, North Carclina By: 
Job No.: 17536 Checked By: 

1 o/o 1197 

Les Pettit *&&$ 

ntroduction: 
The pipe frictional losses for the air sparging system are estimated using the Darcy- 
Neisback friction factor equation given below: 

h = f x (L/D) x VodPo 
where, h = frictional losses in the pipe, in w.g. 

f = friction factor, dimensionless 
L = piping length, ft 
d = pipe diameter, ft 
VodPo = air flow velocity pressure, in w.g. 

The friction factor, f, is found using the Churchill correlation. The correlation is 
given below: 

f = 8 x [(8ou12o/REldeO) + (A + B)ou-1.5o]ou1/12o 
where, A = -2.457 x Ln[(7Ou.9O/RGdeO) + k/3.7d] 

B = 37,53Onul60 
k = Surface roughness of the pipe, ft 
Rodeo = pdV/u 
where, p = air density, lb/ftl?u3tl 

U = viscosity, I b/ft-set 

additional losses must also be calculated for ally fittings. Fitting losses are 
estimated from loss coefficients (K) multiplied by the piping air flow velocity 
jressure, VOdPO. The relevant equation is: 

h = KxVodpo 

/alues of K are found in literature. 

%operties of Air: 

tii 
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The air compressor will be sized based on the friction losses associated with the 
piping connected to AS-lc since it is furthest from the treatment compound, 
Wells AS-1 a through AS-1 c are connected to the treatment compound using a 
common header. For the purposes of this calculation conservatively assume 
valve at top of riser AS-1 b is closed, such that 50% of air goes to riser AS-lc 
and 50% of the air goes to riser AS-1 a. 

Flowrate @ inlet air compressor= 150 scfm 
Header Pipe Pressure = 17 psi 
Flowrate, compound header pipe= 72 psi 
Flowrate @ Well Head= 36cfmQ17psi 

l[Head Loss in Well Screen 11 
Vapor Flowrate = 
Pipe Diameter = 
PI,- - _-._ --. ioe Area = 
Air ‘Jelocity, V = t 

IlVelocitv Pressure = 

36 CFM 
1.5 In = 0.125 Ft 

I 
-- . 

1.77 Inr ?u20= 0.0123 Ftnu2n 
2933155 Ft/Min = 48.89 Ft/Sec 

I20 = 0.5373 in w.a. IO x (V/l 096)ciu 

11-r ’ Pipe Length = 
,I \ 

50’Ft 

Fitting Losses: -I 
i- **‘- “=---. Fitting No. K dTOTALo 

9OouOo Elbow 1 0.45 0.45 3 
60nuoo Elbow 0 0.30 0.00 
450~00 Elbow 0 0.23 0.00 
Reducer 0 0.45 0.00 
Valves 1 1 .oo 1.00 

Total Fittina Loss Factor = 1.45 1 
Total Fittings Loss = 0.78 in w.g. 

Pipe Losses: 

Rodeo = 36965.05 

-I 

k = 0.0005 Ft (From Literature for PVC) 

1.723E+191 B= 1.2746654 

f = 0.0315183 

Total PiDe Loss = 6.77 in WA. 1 

Total Losses = 7.6 in w.g. 4 
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Head Loss in Well Riser Pipe 

Pipe Diameter = 1.5 In = 0.125 Ft 
Pipe Area = 1.77 lnUu20 = 0.0123 Ftou2n 
Air Velocity, V = 2933.55 Ft/Min = 48.89 Ft/Sec 
Velocity Pressure = p x (V/1096)ou20 = 0.5373 in w.g. 
Pipe Length = 45 Ft 

Fitting Lossasm 

Fitting No. K dTOTALo 
9OouOo Elbow 2 0.45 0.90 
600~00 Elbow 0 0.30 0.00 
45nuon Elbow 0 0.23 0.00 
4 in x 3 in Reducer 0 0.45 0.00 
3 in x 2 in Reducer 2 0.35 0.70 
VRIVF?S 2 1.00 2.00 

Total Fitting Loss Factor = 3.60 il 
Total Fit1 tings Loss = 1.93 in w.g. 

-!I 

Pipe Losses: 

Rodeo = 36965.05 

A= 1.723E+19 

0.0315183 

-I 

k= 0.0005 Ft (From Literature for PVC) 

B = 1.2746654 

Total Pipe Loss = 6.10 in w.g. 

II Total Losses = 8.0 in w.a. 
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I/Head Loss from AIS Header. AS-la to AS-lc 

Ii Vapor Flowrate = 
I 

36 CFM I =I 
Pipe IYameter = 1.5 In = 0.125 Ft 
Pipe Area = 1.77 In0u20 = 0.0123 Ftou2o 
Air Velocity, V = 2933.55 Ft/Min = 48.89 Ft/Sec 
Velocity Pressure = p x (V/l 096)ou20 = 0.5373 in w.g. 
Pioe Lenath = 100 Ft 

Fitting Losses: 
= 

Fitting No. K dTOTALo - 
9OouOcI Elbow 3 0.45 1.35 - 
600~00 Elbow 0 0.30 0.00 - 
450~00 Elbow 0 0.23 0.00 - 
4 in x 3 in Reducer 0 0.45 0.00 - 
3 in x 2 in Reducer 0 0.35 0.00 - 
Valves 1 1.00 1.00 = 

Total Fitting Loss Factor = 2.35 
Total Fittings Loss = 1.26 in w.g. 3 

1 
Pipe Losses: 

Rodeo = 36965.05 

A= 1.723E+19 

I 

k = 0.0005 Ft (From Literature for PVC) 

B= 1.2746654 
f 

0.0315183 II 
Total Pipe Loss = 13.55 in w.g. -I 

1 
Total Losses = 14.8 in w.a. 
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Head Loss from Header, AS-lc to treatment compound 

Vapor Flowrate = 72 CFM 
Pipe Diameter = 1.5 In = 0.125 Ft 
Pipe Area = 1.77 Inuu20 = 
Air Velocitv. V = 5867.09 Ft/Min = 

0.0123 FtOu20 
97.78 Ft/Sec 

Velocity Pressure = p x (V/1096)Ou2IJ = 2.1492 in w.g. 
Pipe Length = 50 Ft 

1 
IIFittincr Losses: 

I 

Valves I II 1.00 1 I.00 1 

Total Fitting Loss Factor = 3.03 
Total Fittings Loss = 6.51 in w.g. 3 

1 
,,/- .‘-. Pipe Losses: -\ -I 

1 
/Rodeo = 73930.101 I k = 0.0005 Ft (From Literature for PVC) II 

A= 2.458E+19 B= 1.945E-05 

f = 0.030148 

Total Pipe Loss = 

Total Losses = 

25.92 in w.g. 

32.4 in w.a. 

IO/l/97 



Summary Head Loss AIS Wells, AS-la thru AS- ic 

Total Losses (Pipe and Fittings) = 62.8 in w.g. 
Wellhead Pressure= 17 psi= 470.9 in w.g. 
Equipment Losses (Estimated) = 10.0 in w.g. 

Total = 543.7 in w.g. 
or 20 psig 

Number Wells = 1 well 

Total Flow per well @ well head 17 psig= 72 CFM 

Total Flowrate @ well head 17 psig = 72 CFM 
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