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Foster Wheeler Environmental Corporation responses to comments on the Draft Operation and 
Maintenance Manual for the SWMU 136 Bioventing System, Holloman AFB, New Mexico 

Commw 

From: Nancy L. Pridal 

I. General. Many of these comments are similar 
to my comments for the Draft T-38 O&M 
Manual. Also, some of my comments address 
issues carried over from the SWMU 136 Draft 
Final Construction Work Plan. I received FW 
response to my comments from the Final 
Construction Work Plan and revised some of 
the following comments in light of the FW 
response. 

2. General. Include equipment catalog cuts, 
blower curves, etc. for all equipment, valves, 
meters, etc. 

3. General. Include a P&ID drawing which 
includes valve numbers. 

4. General. Include a general equipment 
arrangement drawing. 

5. 2.4, page 2-3. Include information on 
correcting the flowmeter reading when actual 
conditions vary from the calibration. 

6. 2.4, page 2-3. The 0 to 10 psi range for a 
pressure gauge was in question during the 
review of the Draft Final Construction Work 
Plan. With a predicted target pressure range of 
0. 75 to 1.25 psi, a pressure gauge with a 0 to 3 
psi range would be more appropriate for 
accurate gauge response. Will a pressure gauge 
with a 0 to 6 psi range have enough sensitivity 
for the measurements required? The cost 
difference between the two gauges should be 
negligible. 

7. 3.2, page 3-5. The second paragraph states that 
pressure and flow data will be logged daily. 
Paragraph 3 .3 .1 states that the parameters will 
be logged at startup and at weekly intervals. 
Paragraph 3.4 states that data collection will be 
conducted daily, but as experience is gained, 
data collection will occur weekly or less 
frequently. Paragraph 4.1.1 states that the flow 
rate and pressure will be collected daily. Be 
consistent with the requirement for collecting 
data in all areas of the text. 

Response 

No response required. 

These will be included as an additional appendix in 
the final O&M manual. 

A P&ID drawing will be included as an additional 
appendix in the final O&M manual. 

A general equipment arrangement drawing will be 
included as an additional appendix in the final 
O&M manual. 

The flow correction formula h~s been added at the 
end of Section 2. 

Per the changes in the Draft Final Construction 
Work Plan for SWMU 136, the pressure gauge has 
been changed to 0 to 6 psi with an accuracy of ±2% 
full scale. The text has been changed to be 
consistent with the Draft Final Construction Work 
Plan. 

All referer:ces to pressure and flow data collection 
have been changed to daily. 

Page 1of5 May 1997 



Foster Wheeler Environmental Corporation responses to comments on the Draft Operation and 
Maintenance Manual for the SWMU 136 Bioventing System, Holloman AFB, New Mexico 

Comment 

8. 3.2, page 3-5. Include in the text a reference to 
Sections 4.1 and 4.2 for detailed operating 
procedures. 

9. 3.5.2, page 3-9. ls there a history ofbioventing 
injection air drying the subsurface soil at 
Holloman? Is there information from other 
bioventing sites at the base that may be 
included in this section that will make it more 
site specific? 

10. 3.6.1, page 3-10. Are the control systems in a 
shed? Please clarify. 

Response 

The following text has been added to the end of the 
first paragraph of Section 3.2: "Operational 
inspections and maintenance procedures are 
detailed in Sections 4.1 and 4.2, respectively." 

Specific information on the effect of bioventing on 
subsurface soil moisture at Holloman AFB is not 
available at this time. The paragraph has been 
revised as follows: "Bioventing injection air tends 
to dry subsurface soil. Local soils generally contain 
greater than 4 percent moisture; however, there is 
little moisture recharge in this arid setting. The 
sensitivity of biological activity at SWMU 136 to 
moisture is unknown at this time. Theoretically, the 
reduction in soil moisture due to bioventing will be 
approximately 2 percent per year; however, as little 
as I inch of infiltration per year is sufficient to 
replace this lost soil moisture (Leeson and Hinchee 
1995). On average, Holloman AFB receives 
approximately 8 to I 0 inches of rainfall per year 
which will result in an infiltration rate of more than 
1 inch per year. However, if it is determined that 
low moisture content is detrimentally affecting 
bioventing performance, surface addition of water 
through irrigation or humidification of injected air 
can be performed to supply additional moisture. An 
engineering evaluation of the best moisture addition 
technique will be performed." 

The paragraph has been revised as follows: 
"Operational problems with control systems are 
usually caused by electrical problems in the 
controller, which requires a service call to the 
equipment supplier. The SWMU 136 bioventing 
system does not contain any solenoid or actuating 
valves that could be affected by extreme weather." 
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Foster Wheeler Environmental Corporation responses to comments on the Draft Operation and 
Maintenance Manual for the SWMU 136 Bioventing System, Holloman AFB, New Mexico 

Comment 

I I. 3 .6.2, page 3- I I. Include the necessary 
corrective actions for overheating of the blower 
and no-flow conditions. 

I 2. 4.2. I, page 4-2. Expand the weekly routine 
maintenance to include blower, motor and 
venting well maintenance. 

13. 4.3.1, page 4-3. Include closing the flow 
control valve as a bullet item. 

I 4. Table 4-1. Include flow control valve fully 
closed as a checklist item. 

I 5. 7. I, page 7-1. Indicate who will be notified if 
approval for modification needs to be obtained. 

Response 

The paragraph has been changed as follows: 
"Events that may trigger a blower shutdown include 
a power failure, overheating of the blower, or a no­
flow condition caused by flow blockages. 
Determine the cause of the blower shutdown and 
perform the necessary corrective action. Section 
3.6.4 contains specific information about power 
loss. If power failure is not the cause of the 
shutdown, check the system for flow blockages, 
including the air filter, piping, and bioventing well. 
If flow blockages are found, remove the blockages. 
If no flow blockages are found in the air filter, 
piping, or bioventing well, use a surge block to 
clean the well screen. Also check the blower motor 
for bearing failure by turning the motor and noting 
any unusual noises or resistance to turning. If the 
motor bearings have failed, replace the bearings. 
After the necessary corrective actions have been 
performed, the system can be restarted." 

The blower, motor, and venting well are virtually 
maintenance free. The blower manufacturer 
recommends changing the motor bearings every 
15,000 to 20,000 hours which is included in Section 
4.1.1. The venting well only needs to be cleaned if 
flow blockages occur which is covered in Section 
3.6.2. No text changes have been made concerning 
this comment. 

The following bullet item has been added: "Check 
that the flow control valve is fully closed." 

The following checklist item has been added -
"Flow control valve fully closed." 

The text has been changed as follows: "If a system 
modification is determined to be necessary, then the 
problem should be documented, an analysis 
conducted to determine the solution, and approval 
for modification obtained from the on-site System 
Engineer, Dino Bonaldo. The on-site System 
Engineer will also have access to the FWENC home 
office support staff to aid in determining what 
modifications are needed." 
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Foster Wheeler Environmental Corporation responses to comments on the Draft Operation and 
Maintenance Manual for the SWMU 136 Bioventing System, Holloman AFB, New Mexico 

Comment 

16. 8.3.1, page 8-1. See comment# 11 for cause of 
shutdown. 

From: Judith Strawhecker on Chapter 6 

1. 9.6.1, 9-15 & Table 9-3. There is nothing in 
the table concerning benzene. I recommend 
inserting procedures for checking benzene: 
When the PID registers sustained readings 
between 0.5-5 ppm, pull detector tubes for 
benzene. If positive, the action required would 
be to upgrade to Level C. Level C continues 
until 50 ppm (because of the protection of the 
respirator) and at that point stop work and 
contact PHSM. For the other constituents: > 1 
ppm - screen for benzene, ~ 10 ppm - Level C 
PPE, ~ 100 ppm - Stop work and consult with 
PHSM. 

2. Table 9-4. First Aid Procedures for Insect and 
Snake Bites. I would not recommend applying 
a constricting band in response to any type of 
bite. Such care could result in deteriorating the 
patient's condition which would make your 
company liable for damages - (In other words 
the employee is going to sue you not the 
spider). Foster Wheeler should provide medical 
support only and get the employee to medical 
help as quickly as possible. 

3. 9.12.4, 9-24. Medical Treatment Facilities. 
After mobilization, I'm requesting handwritten 
details to be written on the hospital map on the 
most efficient way to get to the base hospital or 
main gate from SWMU 136. This page is to be 
kept in the SSHP and a copy faxed to me. 

4. 9.14, 9-26. Signature page. Please sign and 
date before final. 

Response 

Section 8.3.1 has been revised as follows: "If the 
system is automatically shut down, it should be 
carefully checked before being returned to 
operation to determine the cause of the shutdown. 
The system should be inspected for broken/failed 
equipment, upgradient or downgradient blockages, 
and electrical power failure. Sections 3.6.2 and 
3.6.4 contain specific information on determining 
the cause of a blower shutdown. After all necessary 
corrective actions have been taken, the system can 
be restarted but should be monitored for problems." 

Table 9-3 has been revised to include the following 
action levels and actions for "System Maintenance -
Section 4.0. Measuring gases in monitoring wells 
and collecting soil samples" -

TRPH > 1 ppm Screen for benzene 
~ 10 ppm Upgrade to Level C 
~100 ppm Stop work and contact PHSM 

Benzene ~0.5 ppm Upgrade to Level C 
~ 10 ppm Stop work and contact PHSM 

Reference to applying a constricting band has been 
removed. 

Figure 9-1 has been changed to include SWMU 136 
location, most efficient route arrows on the map, 
and detailed written instructions to both hospitals. 

The signature page has been signed and dated. 
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Foster Wheeler Environmental Corporation responses to comments on the Draft Operation and 
Maintenance Manual for the SWMU 136 Bioventing System, Holloman AFB, New Mexico 

Comment 

5. 10.0, 10-1. References. The USACE Safety 
and Health Requirements Manual, EM 385-1-1, 
has been updated - 3 September 1996. Please 
change your reference text on page 9-15 as 
well. 

6. Table 9-2. Required PPE column, under 
Routine Maintenance, potential contact with 
contaminated liquids, etc. Typo - Equiped. 

7 9.2.2.6, 9-10. First paragraph. Typo - weare. 

8. Table 9-4. Insect Bites. Typo - scorpians. 

Response 

The reference and text has been changed to 
September 1996. 

Equiped has been changed to equipped. 

Weare has been changed to wear. 

Scorpians has been changed to scorpions. 
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1.0 INTRODUCTION 

Section I Introduction 

Foster Wheeler Environmental Corporation (FWENC) was retained by the United States Army 

Corps of Engineers (USACE)-Omaha District to furnish operation and maintenance (O&M) 

manual preparation services for the Building 1119 Washrack Drainage Pit, which is designated 

as Solid Waste Management Unit (SWMU) 136, at Holloman Air Force Base (AFB) in New 

Mexico. These services involve the preparation of a manual for the O&M procedures for the 

SWMU 136 bioventing system. 

This O&M manual is written to meet the requirements stipulated within the Total Environmental 

Restoration Contract (TERC) No. DACW45-94-D-0003, Delivery Order (DO) No. 11, Work 

Authorization Directive (WAD) 1. This manual provides a system description, operational 

strategy, system maintenance requirements, system shutdown and closure sampling guidance, 

waste management and contingency plans, and sampling, analysis, and reporting procedures for 

the SWMU 136 bioventing system. 

1.1 PURPOSE 

The purpose of this document is to provide guidance for the initial startup, daily operation, 

periodic maintenance, and system monitoring and shutdown of the SWMU 136 bioventing 

system. This guidance will ensure that the system is operated efficiently and for the shortest 

duration possible to effectively remediate the SWMU 136 plume. 

1.2 SITE LOCATION 

Holloman AFB is located in the Tularosa Basin in Otero County in southern New Mexico. It is 

located immediately southwest of the City of Alamogordo. Building 1119 is located at the 

northwest corner of Douglas Road and Kelly Road, as identified on the vicinity map shown in 

Figure 1-1. The abandoned washrack pad is located within the fenced yard area of Building 1119 

and approximately 75 feet west-southwest of the building (Figure 1-2). The SWMU 136 area is 

defined by a 7-foot by 12-foot area immediately adjacent to the south end of the concrete 

washrack pad. 

SMU I 360M.DOC 5/27197 I :31 PM 1-1 May 1997 



VICINITY MAP 

ewe e:\Projects\Hollomon\swmu136\ 136-loc.DWG 1-2 

Prepared for: 
U.S. Army Corps of Engineers 
for Holloman A.F.8. 

Prepared May 1997 

FIGURE 1-1 
Vicinity Map 

Holloman A.F.8., New Mexico 
Prepared by: 

NOT TO SCALE 

Foster Wheeler Environmental Corporation 



Holloman AFB 
Final O&M Manual 
for the SWMU 136 Bioventing System 

Figure 1-2 
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1.3 SITE HISTORY 

Section 1 Introduction 

The Building 1119 washrack was reportedly used from 1980 to 1990 for rinsing trucks and 

generators at the site. The rinsate from the washrack was allowed to drain to an area considered 

to be a drainage pit located to the south of the washrack pad. The drainage pit was covered with 

gravel to facilitate infiltration during washrack operations. The rinsate contained primarily waste 

fuel and oil. When use of the washrack was discontinued, the soil surrounding the pad was 

excavated to a depth of 8 feet, inspected for visible contamination, and then placed back in the 

excavation. 

Soils at SWMU 136 consist primarily of sand and silty sand interbedded with clay lenses. 

Groundwater occurs at approximately 20 feet below ground level. Groundwater at this part of 

the Base generally flows to the west. The contamination present at SWMU 136 consists 

primarily of petroleum-contaminated soils that contain adsorbed-phase petroleum. Maximum 

concentrations of total recoverable petroleum hydrocarbons (TRPH) have been measured up to 

9,360 milligrams per kilogram (mg/kg) in soil. No listed hazardous wastes have been identified 

at the site. 
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2.0 SYSTEM DESCRIPTION 

Section 2 System Description 

Remediation of contamination at SWMU 136 will be accomplished by a bioventing system. The 

bioventing system is comprised of a regenerative blower, one bioventing well, and the 

appurtenances necessary to monitor and control the injection of pressurized air into subsurface 

soils. The injection of pressurized air will accelerate the biodegradation rate of subsurface 

contamination by supplying oxygen to the naturally occurring organisms. 

2.1 MONITORING/ INJECTION WELL CONFIGURATION 

One bioventing well was installed at SWMU 136. This well will be used for both air injection 

and monitoring. The bioventing well was constructed of 4-inch-diameter, schedule 40 polyvinyl 

chloride (PVC) pipe and screen placed inside of a 10-inch diameter borehole. The well was 

screened with 0.040-slot schedule 40 PVC from 9 to 21.5 feet below grade. The filter pack 

material used for packing the well casing has a 10-20 gradation. The well was sealed with a 

minimum 6-foot length of bentonite pellets to prevent short circuiting (escape) of the injected air 

via the well annulus. The bioventing well was secured with 2 feet of concrete/bentonite mixture 

extending from the top of the bentonite layer to the ground surface. 

When monitoring is required, the air flow will first be reversed to remove approximately five 

well volumes from the bioventing well. Respirometry testing will then be performed using the 

bioventing well. 

2.2 BLOWER 

An EG&G Rotron DR 353 regenerative blower has been tentatively selected for the SWMU 136 

bioventing system. This blower is capable of providing 50 to 70 standard cubic feet per minute 

(scfm) at the target discharge pressure which ranges from 0. 75 to 1.25 pounds per square inch 

gauge (psig). An air relief valve will be needed to discharge excess air flow to the atmosphere 

and deliver the target air flow (0.6 to 1.0 scfm) to the bioventing well. A silencer will be 

installed on the excess air discharge to minimize noise. 
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The blower will be operated at no more than 75 percent of the manufacturer's published design 

capacity and will not operate at speeds exceeding 80 percent of the maximum speed. The blower 

will operate at no more than 3,500 revolutions per minute (rpm). The blower will be equipped 

with an outlet silencer and an oversized inlet filter, which will remove particles from the influent 

air stream that could clog or damage mechanical equipment. A manually adjustable air relief 

valve will also be provided on the outlet side of the blower to discharge excess air flow and 

adjust the air flow rate to the bioventing well. 

2.3 SYSTEM PIPING 

System piping will be installed abovegrade and fabricated for pressurized air service. System 

piping will be comprised of schedule 40 galvanized carbon steel and PVC pipe. The galvanized 

carbon steel pipe will be used for the short length of outlet pipe from the blower to the pressure 

gauge for ease of joining the valves, flowmeter, and pressure gauge. Galvanized steel pipe 

manufactured in accordance with American Society for Testing and Materials (ASTM) A-53 will 

be used for these locations. The galvanized steel piping will have male national pipe thread 

(MNPT) threaded ends and be joined using female national pipe thread (FNPT) coupler fittings. 

PVC pipe will be used for the remainder of the air distribution system. PVC pipe will extend 

from the blower outlet pressure gauge to the bioventing well. 

2.4 INSTRUMENTATION AND CONTROLS 

The blower system has instrumentation and controls that monitor the inlet filter differential 

pressure, system pressure, and flow rate. The blower control panels have "BLOWER RUN" and 

"BLOWER STOP" indkator lights. The inlet air filter has a pressure gauge (PI-100) to measure 

the air filter differential pressure. This gauge will be used to indicate air filter condition and to 

determine when the filter needs to be cleaned or changed. 

The blower motor will be fitted with a run time indicator. The resulting run time information 

will be used to schedule and perform maintenance activities such as adding or changing filters, 
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lubricating oil, and bearing grease. The run time information will also be used to indicate total 

operational time of the bioventing system. 

An air relief valve will be installed on the outlet side of the blower to vent excess air flow to the 

atmosphere. This is required because the blower outlet air flow will be higher than the flow rates 

needed for one bioventing well at the anticipated discharge pressure. The downstream flowmeter 

will measure the flow rate being distributed to the bioventing well. The flowmeter will be a float­

type meter with an accuracy of ±5 percent of full scale. The flowmeter will be factory calibrated 

for the flow ranges, process temperatures, and pressure under which it is expected to operate. A 

flow control valve will be installed downstream of the air relief valve to adjust the air flow to the 

bioventing well. Two shutoff valves will also be installed to allow air flow to be stopped without 

having to adjust the the air relief valve or the flow control valve. 

A pressure gauge (PI-102) will be also be provided at the bioventing well. The pressure gauge 

will be a general-duty, low-pressure, bronze-diaphragm gauge with a 4-inch diameter dial. The 

pressure gauge will indicate pressure from 0 to 6 pounds per square inch gauge (psig) with an 

accuracy of ±2% full scale. 

Air flow measurements will require correction when operating conditions vary from the values 

for which the flow meter is calibrated. Use the following formula to correct flow meter readings: 

(460 + T1) x SG 1 

Corrected Flow = 
' 12.6+P1 

Scale Reading x -'1======= 
(460 + T2 ) x SG2 

~ 12.6 + P2 

Where: SG1 =Scale specific gravity 
SG2 =New specific gravity 
P 1 = Scale operating pressure (psig) 
P2 =New operating pressure (psig) 
T 1 = Scale operating temperature (°F) 
T2 =New operating temperature (°F) 
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3.0 SYSTEM STARTUP AND OPERATIONAL STRATEGY 

This section presents an overall startup and operational strategy for the SWMU 136 bioventing 

system. Monitoring of the system's physical, chemical, and biological parameters, system 

balancing, nutrient and moisture addition, and troubleshooting are also discussed. The intent is 

to provide a description of and general guidelines for successful system operation that gives the 

operator flexibility in operational strategy, not inflexible stepwise "how-to" instructions. 

3.1 SYSTEM STARTUP 

System startup consists of three steps: equipment checkout, prestartup testing, and actual startup. 

These steps are discussed briefly below. 

3 .1.1 Equipment Checkout 

This is an inspection to verify that all system equipment has been properly installed. First, all 

equipment is checked, using engineering drawings, as-built drawings, statements of work, and 

manufacturer's installation instructions as references, to ensure it is in place and correctly 

connected. Piping and instrumentation (P&I) diagrams and electrical one-line diagrams are 

invaluable for verifying piping and wiring connections. Protective covers should be in place, 

grounding wires should be connected, and initial lubrication of the blower and motor should have 

been performed (if required). All piping and electrical connections are inspected to verify that 

connections are secure. Table 3-1 provides an equipment checkout checklist to be used. 

Particular attention is paid to inspection of equipment lockouts, safety valves, pressure relief 

devices, and other site safety and security devices. The health and safety requirements specified 

in the Standard Operating Procedures (SOPs), Appendix A, and Section 4.0, System 

Maintenance, are implemented to ensure that all safety systems are installed and their proper 

operation understood. 
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Table 3-1. Equipment Checkout Checklist 

Checklist Item 

Subsurface 
Well installed per specification 
Pressure gauges/flow indicator installed 

Piping Installation 
Piping complete 
Piping cleaned 
Filters installed/cleaned 
Valves installed and operation verified 
Gauges installed on piping 
Pressure test complete 

Blower 
Pipe connections installed/tested 
Pumps and seals intact (no leaks) 

Electrical 
Grounding installed/ checked 
Lighting functional 
Lockouts/covers/panels in place 
Pump rotation verified 
Disconnects in sight of unit being controlled 
Controls/alarms and interlocks functional 
Power connected to monitoring instruments 

Subsystems 
Instruments calibrated 
Safety interlocks functional 

3 .1.2 Prestartup T estin~ 

Section 3 System Startup and Operational Strategy 

Responsible Initials Date 

Prestartup testing entails verifying proper operation of the equipment and control systems. 

Control and safety systems are tested first to ensure their operation meets design and plan 

specifications. Table 3-2 is a functional performance checklist to be used for prestartup testing. 

The following paragraphs describe the testing procedure. 
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Table 3-2. Functional Performance Checklist 

Checklist Item 

Subsurface 
No piping/well air leaks 
Pressures and flow rates within expected ranges 

Blower 
Start/stop from all control mechanisms 
Operating points match pump curve specifications 
Flow rate vs. pressure tlliough startup 
Current draw and voltage balance match 
specifications for all phases 
Support systems operate within specifications 
No excessive vibration/noise/temperature rise 

Systems 
Safety shutdown system functional 
Monitoring system/instruments hold calibration 

Section 3 System Startup and Operational Strategy 

Responsible Initials Date 

Prestartup testing should be performed with the air relief valve initially fully open and the flow 

control valve fully closed. During prestartup testing it is very important not to inject excessive 

air flows or pressures into the subsurface, thus avoiding soil rupture and subsequent air short 

circuiting. Verify proper operation of all associated blower electrical equipment and the inlet 

filter. Verify that all piping connections are not leaking. Make sure the air relief valve and 

silencer function properly. Check the inlet filter differential pressure to verify that the filter is 

operating properly. Check the air flowmeter and adjust the air relief valve and flow control valve 

until the minimum air flow is being delivered to the bioventing well. Check the well head 

pressure gauge to verify that the pressure is within expected ranges. 

Carefully check all fittings for air leaks. If leaks are found, mark the affected area and then 

tighten or secure connections to eliminate the air leak. Retest the affected area after securing the 

connection. Verify the operation of the flow indicator and the pressure gauges. The air flow 

indicator and pressure gauges are factory calibrated and typically require no field calibration. 

However, note the response of each and, if the response seems unusual, replace the indicator or 

gauge. 
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3 .1.3 Startup 

Section 3 System Startup and Operational Strategy 

Startup is the process of bringing the well head into operation and balancing the air flow and 

pressure to the bioventing well. Verify that the air relief valve is initially fully open and the flow 

control valve is fully closed. During startup it is very important not to inject excessive air flows 

or pressures into the subsurface, thus avoiding soil rupture and subsequent air short circuiting. 

Once the blower is started and operating, the system air flow must be balanced. This is 

accomplished by slowly opening the flow control valve until the target flow rate (0.6-1.0 scfm) 

is being delivered to the bioventing well. Then, the system is allowed to equilibrate and the flow 

control valve is readjusted, if necessary. The blower will be selected to deliver the proper 

pressure at the well head. Verify that the pressure is within the target well head pressure (0.75-

1.25 psig) by checking the pressure gauge on the well head. 

Do not inject excessive air flow rates into the subsurface. Additional air flows above the 

recommended maximum of 1.0 scfm will not increase the rate of bioremediation because at this 

flow rate the soil will be completely oxygenated. In addition, excessive air flows may cause soil 

rupture and short circuiting or may unnecessarily reduce the moisture available in the subsurface 

soil. 

It is also important that the flow control valve is never inadvertently thrown wide open, as this 

may result in excessive air flow into the well and subsequent soil rupturing and short circuiting. 

Subsurface conditions may be slow to respond to air flow valve adjustments. Recheck air flow 

rate and well head pressure gauge daily. Record the flows and pressures in the Site Visitation 

Log (Appendix B). 

Note any unusual flow or pressure values. Unusual values may be indicative of unknown 

subsurface flow barriers or short circuits. If unusual values are detected, consult with the design 

engineer for corrective action. 
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3.2 ROUTINE OPERATING PROCEDURES 

Section 3 System Startup and Operational Strategy 

Once the bioventing system equipment is running and the air flow rates are balanced, there are 

few operating requirements other than routine checks and maintenance. Operational inspections 

and maintenance procedures are detailed in Sections 4.1 and 4.2, respectively. 

The inlet air filter should be checked daily during maintenance inspections per the 

manufacturer's specifications to ensure efficient blower operation. Flow and pressure data 

should also be logged daily on the Site Visitation Log (Appendix B). As this data is collected, 

make a visual check around the well head. Note and correct any deficiencies. Minor valve 

adjustments to maintain a balanced flow are not likely to be necessary but may be needed. If 

valve adjustments to maintain air balance are frequent or are significant, consult with the design 

engmeer. 

Visually inspect all equipment on the blower pad on a periodic basis. Note and correct any 

deficiencies. Good housekeeping will help equipment run free of trouble. Clear dust, dirt, and 

debris as required from the blower pad. 

3.3 SYSTEM MONITORING 

3.3.l Physical Parameters 

Physical parameters that will be monitored include ambient temperature, blower discharge 

pressure, well head air pressure, air flow rate, and differential air filter pressure. This data will 

be recorded daily on the Site Visitation Log (Appendix B) along with the date and time of 

measurement. This will provide a tracking mechanism for assistance in the interpretation of 

system upsets. 

3 .3 .2 Chemical Parameters 

Oxygen, carbon dioxide, methane, and hydrocarbon concentrations will be measured during 

respirometry tests. Respirometry will be tested monthly and measurements recorded on the Site 

Visitation Log (Appendix B). If bioventing continues beyond the first year, sampling may be 
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conducted on a quarterly or biannual cycle until it can be confirmed that cleanup goals have been 

achieved. The respirometry data will be used to characterize the progress of the cleanup and to 

determine any limitation to biological activity. See Section 3.3.3 and SOP A6, Appendix A, for 

additional discussion of respirometry testing. 

3.3.3 Biolo~ical Parameters 

The progress of the remediation will be tracked by performing monthly respirometry tests. The 

Site Manager will oversee the performance of the respirometry tests. The inlet and outlet 

connections to the blower will first be reversed and approximately five well volumes of air will 

be withdrawn from the well (approximately 10-15 minutes of reverse operation). The blower 

will then be shut down and respirometry testing will be performed using the bioventing well. 

The rate of oxygen decline (consumption) will be measured over a period of 1 to 5 days. The rate 

of oxygen decline will be used by the Project Engineer to estimate a biodegradation rate. The 

biodegradation rate gives a current estimate of biological activity. As the cleanup progresses and 

less TRPH is available for biological consumption, the biodegradation rate will decrease. This 

indicates cleanup progress. By comparing several biodegradation rate measurements collected 

over a period of time, the Project Engineer will calculate an estimate of the overall cleanup time. 

At the conclusion of the respirometry test, the air injection flow will be started again. 

Monthly estimates of biodegradation rates will be used by the Project Engineer to estimate a 

cumulative quantity of degraded TRPH. This cumulative amount will be compared to the 

historical (initial contamination quantity) estimate of TRPH degradation. This will provide an 

estimate of the progress of remediation. The results of the data evaluation will be documented in 

the Quarterly Progress Reports (see Section 5.4). 

If the measured biodegradation rate drops precipitously from one monitoring period to the next 

and the cumulative quantity of TRPH degraded does not match the historical estimate it is 

possible that the subsurface may have become deficient in biological nutrients. The Project 

Engineer should give careful consideration to the operating data and soil analytical results to 
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determine the correct course of action. Nutrient addition is not typically required at bioventing 

sites and is not anticipated to be necessary for SWMU 136 (Leeson and Hinchee 1995). 

However, in the event that the Project Engineer deems this activity necessary, Section 3.5 

provides a discussion of nutrient addition. 

3.4 SYSTEM BALANCING 

The bioventing well at SWMU 136 will be supplied with injection air from a regenerative 

blower. If the measured air flow to the bioventing well deviates by more than 20 percent from 

the target air flow rate, system balancing will need to be performed. System balancing consists 

of adjusting the flow control valve when necessary to maintain the target air flow rate. At startup, 

system balancing will need to be performed daily until a steady state condition is achieved. After 

steady state is achieved, system balancing will be required less frequently. 

3.5 NUTRIENT AND MOISTURE ADDITION 

As discussed in Section 3.3.3, the addition of nutrients and moisture is not commonly required 

for bioventing systems (Leeson and Hinchee 1995). In addition, it is not anticipated that 

nutrients will be depleted or subsurface soils will desiccate to the point of affecting 

biodegradation at SWMU 136. The need for moisture addition is even more unlikely because the 

groundwater level at SWMU 136 is just below the bioventing soil zone. The Project Engineer 

will track the progress of bioventing through evaluation of the data collected during the monthly 

respirometry tests (see Section 3.3.3). If biodegradation drops precipitously from one month to 

the next and the cumulative quantity of TRPH degraded does not match the historical estimate, 

the Project Engineer will evaluate the necessity for addition of nutrients or moisture. 

Successfully adding these components to the subsurface soils (20 feet below ground surface for 

SWMU 136) is a complex process. Therefore, before a decision is made to add nutrients or 

moisture, analyses for soil moisture and nutrient content should be conducted. If these analyses 

show reduced levels, then the Project Engineer will develop a detailed procedure for addition of 

the required components, including method of introduction to the subsurface, chemicals, 

quantities, application rates, and duration/frequency of application. These procedures cannot be 
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prepared at this time because they are highly dependent upon the peculiar characteristics of the 

site and the results of the data collected from the respirometry tests and soil analyses. The 

following sections describe options for nutrient and moisture addition. 

3.5.l Nutrients 

A key nutrient that may possibly limit biological activity at SWMU 136 is nitrogen. Oxygen 

utilization and bioremediation performance may potentially be limited by a lack of nitrogen. 

Nitrogen nutrient addition may be required to achieve cleanup goals. 

Two possible nitrogen nutrient addition options would be gaseous injection of ammonia into the 

injected air stream or application of a liquid nitrogenous fertilizer to the surface. If it is 

determined that the bi ode gradation process is nitrogen deficient, an engineering evaluation of the 

best nutrient addition scheme will be performed. 

The simplest method for nutrient addition is through application of a liquid nitrogenous fertilizer 

to the surface. The quantity and concentration of the fertilizer solution should be determined by 

the Project Engineer depending upon the nutrient depletion, quantity of nutrient needed to raise 

the concentration to desired levels, and the site soil transport characteristics. At the next monthly 

respirometry test, the biodegradation rate will be evaluated to determine the success of the 

nutrient addition. Additional periods of irrigation may be necessary to obtain the desired soil 

nutrient content. The Project Engineer will determine the quantity, application rate, duration, 

and frequency of application required. 

The second possible method for introduction of nutrient to the subsurface is through gaseous 

injection of ammonia into the bioventing system air supply. This method is much more involved 

and would require addition of ammonia injection equipment to the system blower. In addition, 

this method introduces worker health and safety concerns because of the use of a hazardous 

substance (i.e., gaseous ammonia). If the surface irrigation method is found to be inadequate in 

establishing the soil nutrient level needed for biodegradation, then the Project Engineer will 
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evaluate the use of gaseous ammonia injection, including design specifications, feed rates, and 

frequency. 

If analytical data indicate a deficiency in nutrients, both the liquid nitrogenous fertilizer and 

ammonia gas application methods will be evaluated to determine the best alternative. This 

evaluation will be performed by the Project Engineer. 

3.5.2 Moisture 

Bioventing injection air tends to dry subsurface soil. Local soils generally contain greater than 4 

percent moisture; however, there is little moisture recharge in this arid setting. The sensitivity of 

biological activity at SWMU 136 to moisture is unknown at this time. Theoretically, the 

reduction in soil moisture due to bioventing will be approximately 2 percent per year; however, 

as little as 1 inch of infiltration per year is sufficient to replace this lost soil moisture (Leeson and 

Hinchee 1995). On average, Holloman AFB receives approximately 8 to 10 inches of rainfall per 

year which will result ;n an infiltration rate of more than 1 inch per year. However, if it is 

determined that low moisture content is detrimentally affecting bioventing performance, surface 

addition of water through irrigation or humidification of injected air can be performed to supply 

additional moisture. An engineering evaluation of the best moisture addition technique will be 

performed. 

The simplest method for moisture addition is through application of water to the surface. Water 

has been added by this method at other bioventing sites in arid climates (Leeson and Hinchee 

1995). In these instances, irrigation was performed for a period of 1 week, followed by 1 month 

of air injection. The level of surface soil saturation at SWMU 136 should be evaluated, taking 

into consideration evaporation of applied water to the atmosphere. At the next monthly 

respirometry test, the biodegradation rate will be evaluated to determine the success of the 

moisture addition. Additional periods of irrigation may be necessary to obtain the desired soil 

moisture content. The Project Engineer will determine the quantity, application rate, duration, 

and frequency of application required. 
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The second possible method for introduction of moisture to the subsurface is through injection of 

water into the bioventing system air supply (i.e., humidified air). This method is much more 

involved and would require addition of equipment to the system blower. If the surface irrigation 

method is found to be inadequate in establishing the soil moisture level needed for 

biodegradation, then the Project Engineer will evaluate the use of humidified air injection, 

including design specifications, feed rates, and frequency. If this method is used, the 

condensation of moisture downstream in the piping as it enters the lower temperature soil depths 

should be considered. 

3.6 TROUBLESHOOTING GUIDE 

Failure of mechanical components, inefficiency in the biological consumption process, and 

occurrence of external events (e.g., power outage) can result in system inoperation or 

inefficiency. The following discussions describe some of the possible problems that may require 

troubleshooting during system startup and operation. 

3.6.1 Control Systems 

Operational problems with control systems are usually caused by electrical problems in the 

controller, which requires a service call to the equipment supplier. The SWMU 136 bioventing 

system does not contain any solenoid or actuating valves that could be affected by extreme 

weather. 

3.6.2 Blower Shutdown 

Events that may trigger a blower shutdown include a power failure, overheating of the blower, or 

a no-flow condition caused by flow blockages. Determine the cause of the blower shutdown and 

perform the necessary corrective action. Section 3.6.4 contains specific information about power 

loss. If power failure is not the cause of the shutdown, check the system for flow blockages, 

including the air filter, piping, and bioventing well. If flow blockages are found, remove the 

blockages. If no flow blockages are found in the air filter, piping, or bioventing well, use a surge 
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block to clean the well screen. Also check the blower motor for bearing failure by turning the 

motor and noting any unusual noises or resistance to turning. If the motor bearings have failed, 

replace the bearings. After the necessary corrective actions have been performed, the system can 

be restarted. 

3.6.3 Limited Biolo~ical Activity 

As described in Section 3.5, biological activity at SWMU 136 may be limited by deficiencies in 

nitrogen or moisture. If this occurs, ammonia or water may need to be added to increase 

biological activity. 

3.6.4 Power Loss 

Power loss may be caused by many external circumstances, including power outage, inclement 

weather, and power line interruptions. If a power loss occurs, the blower and other electrically 

operated equipment will shut down and the bioventing process will be interrupted. All 

electrically operated equipment should be checked to ensure they are in operation following the 

correction of any electrical interruption. A short-term power interruption, up to several days, 

will not seriously affect the subsurface biodegradation. Although it is desirable to restart the 

system as soon as possible, a power outage should not be considered an emergency situation. 
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4.0 SYSTEM MAINTENANCE 

Section 4 System Maintenance 

Routine system O&M activities will consist of specific daily, weekly, and monthly baseline 

procedures that are to be followed. During the course of O&M, it is expected that other 

unscheduled tasks will also need to be conducted to maintain the operation of the equipment. 

Therefore, routine O&M procedures can be augmented by a change order prepared by the Site 

Manager. Routine activities are discussed in detail in the following three subsections and 

Appendix D, Project Record Drawings and Vendor Information. 

4.1 OPERATIONAL INSPECTIONS 

4.1.1 Site Visitation Log 

Site visits will be conducted by an on-site technician. The primary purpose of the daily visits is 

to identify if the system is operating properly and to check the air filter, which, due to high 

amounts of airborne particulates, may require frequent cleaning. Specific daily tasks are detailed 

on the Site Visitation Log (Appendix B) and include the following: 

• Check overall system operation and check for and remove any sand or debris from the 
equipment. 

• Check the blower operation and collect operational data, including hours of operation, 
ambient air temperature, air flow rate to the bioventing well, air filter differential 
pressure, and blower discharge pressure. 

• Check the well head and record well head pressure. 

• Conduct a visual inspection to make sure that the air filter is not plugged. 

• Clean or change the air filter as necessary. 

• Record any parts or equipment used on the system in the comment section of the 
visitation log. 

All data collected, including any additional comments, should be recorded on the Site Visitation 

Log (Appendix B). These sheets should be copied daily and added to the document files as 

described in Section 5.3, Data Management. 

Additional O&M and/or sampling activities are scheduled for the project on a monthly or 

biannual basis. The purpose of the monthly visits includes conducting routine and periodic 
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maintenance of various components of the remediation system, and measuring gases in the 

monitoring wells. The purpose of the biannual site visits includes collecting soil samples for 

nutrient and contaminant analysis. The monthly and biannual activities are conducted in addition 

to the standard daily activities detailed above. Specific monthly and biannual tasks are detailed 

on the Site Visitation Log (Appendix B) and include the following: 

• Monthly - sample oxygen, carbon dioxide, and methane gases in the bioventing well with 
a GA-90 gas analyzer. 

• Monthly - sample hydrocarbons in the bioventing well with a Century organic vapor 
analyzer (OVA) model 128 or equivalent flame-ionization detector (FID) calibrated for 
hexane. 

• Biannually - collect soil samples with a direct push technology (DPT) rig for analysis of 
ammonia-nitrogen, nitrate/nitrite-nitrogen, total Kjeldahl nitrogen (TKN), total iron, total 
phosphorous, and TRPH. 

The O&M activities at other intervals include the following: 

• Change motor bearings every 15,000 to 20,000 hours. 

4.2 ROUTINE MAINTENANCE PROCEDURES 

General system operational procedures are detailed below. Note that these procedures should 

only be conducted by qualified, trained personnel. 

4.2.1 Weekly Routine Maintenance 

• Inspect bolt tightness and tighten as necessary. 

4.3 STARTUP AND TROUBLESHOOTING 

This section discusses the procedures for startup and troubleshooting of the blower. Following 

these procedures will prevent unnecessary wear on the components of the blower and reduce 

maintenance costs. 

4.3.1 Prestartup Checklist 

The prestartup checklist (Table 4-1) is as follows: 

• Check leveling and bolt tensions. 
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• Be certain that no bolts, tools, rags, or dirt have been left in the blower air chamber. 

• Be certain that inlet piping is free of debris. 

• Check drive alignment if installation is not recent. 

• Turn drive shaft by hand to make sure impellers rotate without bumping or rubbing at any 
point. 

• Be sure that power is available to the motor and that electrical overload devices are 
installed and functional. 

• Open the air relief valve in the discharge air line. If a valve is located in the inlet piping, 
be sure it is open. 

• Check that the flow control valve is fully closed. 

• Bump blower a few revolutions with driver to check that direction of rotation is correct 
and that the unit coasts freely to a stop. 

Table 4-1. Prestartup Checklist 

Item Checked Approved by Date 

System level 

Bolts tightened 

Blower air chamber cleared of debris 

Air filter installed 

Drive alignment 

Impeller clearance 

Electrical installation 

Impeller rotation direction 

Air relief valve open 

Flow control valve fully closed 

The no-load trial operation is to be performed as follows: 

• Check that the air relief valve is fully open and the flow control valve is fully closed. This 
will insure that the blower is operating in a no-load condition. 

• Start blower, let it accelerate to full speed, then shut off. Listen for knocking sounds, 
both with power on and as speed slows down. 

SMU 1360M.DOC 5/27 /97 I :31 PM 4-3 May 1997 



Holloman AFB 
Final O&M Manual 
for the SWMU 136 Bioventing System Section 4 System Maintenance 

• Repeat above procedure but let blower run 2 or 3 minutes. Check for noises and 
vibrations of 5 millimeters or greater. 

Operate blower for about 10 minutes unloaded. Feel cylinder and headplate surfaces for 

development of spots too hot to touch, indicating impeller rubs. Be aware of any noticeable 

increase in vibration. 

Procedures for the 1-hour test run under normal operating conditions are as follows: 

• After blower is restarted, gradually open the flow control valve to apply working pressure 
and air flow to the bioventing well within the target ranges. 

• Measure discharge pressure to make sure the blower is operating within its specified 
rating limits. 

• If excessive noise or local heating develops, shut down immediately and perform 
troubleshooting to determine the cause. 

4.3.2 Iroubleshootin~ 

The following table presents a checklist for troubleshooting the EG&G Rotron DR 353 blower. 

Table 4-2. Troubleshooting Checklist 

Problem Possible Cause Remedy* 
Impeller does not tum One phase of power line not connected Connect 
and there is a One phase of stator winding open Rewind or buy new motor 
humming sound Bearings defective Change bearings 

Impeller jammed by foreign material Clean 
Impeller jammed against housing or cover Adjust impeller 

Impeller does not tum Two phases of power line not connected Connect 
and no sound Two phases of stator winding open Rewind or buy new motor 
Impeller turns and Insufficient fuse capacity Use time delay fuse or proper rating 
there is a blown fuse Short circuit Repair 
Impeller turns and High or low voltage Check input voltage 
motor overheats or Operating in single phase condition Check connections 
protector trips Bearings defective Change bearings 

Impeller rubbing against housing or cover Adjust 
Impeller or air passage clogged by foreign material Clean and add filter 
Unit •.1Perating beyond performance range Reduce system pressure/vacuum 
Capacnor shorted Change capacitor 
One phase of stator winding short circuited Rewind or buy new motor 

Impeller turns and Impeller rubbing against housing or cover Adjust 
there is abnormal Impeller or air passage clogged by foreign material Clean and add filter 
sound Bearings defective Change bearings 
Impeller turns and Leak in piping Tighten 
performance is below Piping and air passages clogged Clean 
standard Impeller rotation reversed Check wiring 

Leak in blower Tighten cover, flange 
Low voltage Check input voltage 

SMUl360M.DOC 5/27/97 1:31 PM 4-4 May 1997 



Holloman AFB 
Final O&M Manual 
for the SWMU 136 Bioventing System Section 4 System Maintenance 

* Disassembly and repair of new blowers or motors will void the warranty. Factory should 
be contacted prior to any attempt to field repair an in-warranty unit. 

4.4 CONSUMABLES AND SPARE PARTS INVENTORY 

The SWMU 136 bioventing system is a simplified unit and requires minimal spare parts and 

consumables. The blower bearings are sealed and do not require greasing. Air filters should be 

on hand for general maintenance and repairs. 
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5.0 SAMPLING. ANALYSIS. AND REPORTING DOCUMENTATION 

This section provides guidance for remediation goals, reporting, documentation, and sampling. 

Remediation goals for the bioventing system include the target level for remediation of TRPH at 

Holloman AFB (1,000 mg/kg). The sampling and analysis schedule indicates the frequency and 

types of sample collection. The subsection on data management and reporting provides a 

description of the types and formats of information to be recorded. Quality assurance (QA) 

procedures include the tasks to be performed to ensure the accuracy, completeness, and validity 

of information and data. 

5.1 REMEDIATION GOALS 

The Base cleanup level of 1,000 mg/kg TRPH is the remediation goal for the SWMU 136 

bioventing system. The duration of system operation is dependent on nutrient and oxygen levels, 

which significantly affect the contaminant degradation rate. The nutrient, oxygen, and 

contaminant levels will be monitored through real-time monitoring of gases in the well and 

collection of soil samples for laboratory analysis. 

5.2 SAMPLING AND ANALYSIS SCHEDULE 

Sampling will include the field screening of well gases and laboratory analysis of soil samples. 

During respirometry testing, the bioventing well will be field screened for oxygen, carbon 

dioxide, and methane gases with a GA-90 gas analyzer. A Century OVA model 128 or 

equivalent FID calibrated for hexane will be used to monitor levels of hydrocarbons in the well 

for respirometry data collection. Respirometry testing will initially be performed monthly and 

decreased in frequency depending on variation in results. Shortly after system startup, baseline 

soil samples will be collected for nutrients by DPT. During long-term operation of the 

bioventing system, soil samples will be collected by DPT biannually, depending on system 

performance. These soil samples will be analyzed for nutrients and contaminants. Nutrient 

parameters consist of ammonia-nitrogen, nitrate/nitrite-nitrogen, TKN, iron and phosphorus. 

TRPH is the only contaminant and will be analyzed for each sampling event. The nutrient 

parameters to be analyzed will be based on the results of the previous test. Only nutrients that 
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may potentially be limiting biological activity will be analyzed. Decontamination water will be 

analyzed for volatile organic compounds (VOCs). 

Ammonia-nitrogen, nitrate/nitrite-nitrogen, TKN, and phosphorus will be analyzed in accordance 

with the United States Environmental Protection Agency (USEPA) Methods for Chemical 

Analysis of Water and Wastes, methods 350.1, 353.2, 351.2, and 365.2 (USEPA 1983). Iron, 

VOCs, and TRPH will be analyzed in accordance with USEPA SW 846 Test Methods for 

Evaluating Solid Waste (USEPA 1986) methods 6010, 8260A, and 418.1, respectively. The 

frequency of sampling may be reduced on the basis of variation in sample results. 

Table 5-1 presents the analytical method, container type (sample quantity), preservation, and 

holding time for the various soil and water parameters. SOP A3 (Appendix A) discusses sample 

depths and locations for DPT soil collection. 

Procedures for calibration of instrumentation and respirometry testing are included in SOPs AS 

and A6 (Appendix A), respectively. 

5.3 DATA MANAGEMENT 

This section provides a comprehensive guide for the management of all data generated during 

O&M activities. This includes analytical data, field notebooks, project files, and progress 

reports. This section describes how collected data will be properly handled and documented for 

future use. To track and document project data, the contractor will use a field notebook; daily, 

weekly, and monthly site visitation logs; chain-of-custody (COC) forms; sample inventories; and 

laboratory log books. The contractor will establish a data management plan to meet all data 

deliverables, which for this project does not include the requirements of the Installation 

Restoration Program Information Management System (IRPIMS). 
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Table S-1. Sample Requirements 

Matrix Parameter Method Container Preservation Holding Time 

Water Volatile Organic 8260A 3 x40ml G HCl topH<2 14d 
Compounds Septa Vial Ice to 4°C 

Soil Total Recoverable 9071/418.1 1x4 oz G Ice to 4°C 28d 
Petroleum Hydrocarbons 

Soil Total Phosphorus 365.2 1x8 oz GI Ice to 4°C 28d 

Soil Total Iron 6010 ---------------- Ice to 4°C 180d 

Soil Ammonia-Nitrogen 350.l ---------------- Ice to 4°C 28d 

Soil Total Kjeldahl Nitrogen 351.2 ---------------- Ice to 4°C 28d 

Soil Nitrate/Nitrite-Nitrogen 353.2 ---------------- Ice to 4°C 28d 

ml milliliter I) All in organics are composited in one 8-oz glass jar. 
G glass 
°C degrees centigrade 
d days 
oz ounce 
HCL hydrochloric acid 

There are five goals for the data management task: 

• Archive project data and procedures to substantiate conclusions and recommendations 
drawn from the O&M activities. 

• Provide timely access to an organized body of data to facilitate analysis and decision 
making throughout the investigation. 

• Provide a useful centralized index of project information. 

• Present project information in tabular and graphic form. 

• Provide convenient and efficient access to project data for potential future investigation 
or remediation activities, if warranted. 

The data management process is discussed below and addresses data and reporting requirements 

for O&M activities. There are multiple data streams and multiple possible end users of the data 

associated with the O&M of the SWMU 136 bioventing system. The data management system 

implemented by the contractor will be capable of accurately and quickly tracking all pertinent 

information associated with the O&M activities. In particular, once the contractor receives the 
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laboratory results and performs necessary data loading and data validation procedures, the Base 

will be notified within 5 working days of the nature and extent of contamination. 

5 .3 .1 Field Data Record 

A bound field notebook will be used to permanently record all field activities and general 

observations. All pages of the field notebook will be signed and dated by the supervising field 

scientist who is entering the data. Also, the names and affiliations of all visitors on site will be 

entered in the notebook as well as general notes on project progress, problems encountered, and 

deviations from plans with rationale. 

Data collected during the O&M activities will be recorded on individual forms provided in 

Appendix B. These forms, in addition to any site maps that are generated on graph paper, will be 

kept in a three-ring binder. Site visitation forms will be completed during each site visit. In 

addition, Daily Quality Control Reports (DQCRs) will be completed and submitted daily 

(Appendix B). 

COC records (Appendix B) will be completed to document the chain of possession and track the 

samples throughout shipping, handling, and analysis (SOP Al, Appendix A). 

5.3.2 Field Data 

Field data will include the data record (log books, site visitations, etc.) and results of field 

screening data. Field screening data (including results, duplicates, blanks, standards, etc.) should 

be recorded in a laboratory log book (similar to the field notebook) and on the site-specific data 

sheets provided in the appendices. 

The contractor will maintain field records sufficient to recreate all sampling and measurement 

activities. 
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5.3.3 Laboratory Data 

Section 5 Sampling, Analysis, and Reporting Documentation 

The laboratory will maintain the project-specific analytical data in hardcopy format and in 

electronic data files generated from instrumentation outputs. These data will include permanent 

records of laboratory documentation including analytical results, detection limits, analytical 

methods, sample preparation logs, instrument run logs, calibration data, and other related data. 

Both electronic and hardcopy logs will be required as part of routine data transfer. Analytical 

turn around time will not exceed 14 days. In addition, the contractor will provide USACE with 

copies of the laboratory data packages for Quality Assurance/Quality Control (QA/QC) 

evaluation. 

5.3.4 Project Files 

The contractor will maintain a project file at a single location in which copies of all project data 

and written communications are stored. Contents of the project file will include progress reports, 

field data, laboratory data, copies of maps, and all other facility description data. Copies of these 

data will also be provided to the Base Environmental Coordinator (BEC), as required. 

The BEC will maintain a project file at Holloman AFB that contains all information and data 

reports regarding O&M. The contractor will provide the Base with copies of all files and 

documents discussed below. A subject file index will be maintained such that documents in the 

file may be found easily The project file will be maintained for a minimum of 5 years after the 

completion of the SWMU 136 bioventing system O&M. 

5.3.5 Status Reports 

System status reports detailing the O&M activities and results will be prepared quarterly. The 

quarterly status report will contain the following: 

• Review of system performance data 

• Calculation of monthly and cumulative contaminant removal (Metrix Report) 

• Operational summary of monthly and cumulative totals of total operation time (hours) 

• Maintenance summary 
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• Field logs, visitation logs, and DQCRs 

Section 5 Sampling, Analysis, and Reporting Documentation 

• Summary discussion on the effectiveness of the previous month's system enhancements 

• Recommendations for future system enhancement 

5.4 REPORTING 

Reporting will include the submittal of DQCRs and site visitation logs on a daily basis, metrix 

and system operation summary reports on a monthly basis, and project status reports on a 

quarterly basis. The metrix report will present actual accumulative costs, monthly analytical 

data, monthly expenditures, and monthly operational hours for each system in table format and 

total daily operation hours for each system in graphical format. If information is unavailable for 

a particular data point, this data point will be left blank; therefore, no interpolated data point will 

be added in lieu of actual data. The monthly system operation summary report will include field 

measurements, analytical results, and field notes for each system. The quarterly project status 

reports will be prepared to parallel the FWENC format used for previously submitted Long-Term 

Operations (L TO) reports. The previously submitted L TO reports contain a summary of system 

operations, recommended modifications, operational difficulties, and analytical results. The 

information from DQCRs and site visitation logs will be summarized in the project status report 

in lieu of including these items as appendices. In addition, the weekly L TO meeting minutes and 

monthly system operation summary reports will be included as appendices to the quarterly 

project status report. 

5.5 QUALITY ASSURANCE 

Quality assurance will be performed to ensure the validity, completeness, and accuracy of 

reporting data. The reporting data, which include analytical results, DQCRs, site visitation logs, 

and log book entries, will be reviewed for correct formatting and completeness. Laboratory 

reports will be reviewed for accuracy and validity of analytical data. An evaluation of the quality 

control data associated with the project-specific data will be performed to ensure laboratory and 

method precision and data completeness. 
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5.6 QUALITY OBJECTIVES 

5.6.1 Data Quality Objectives (DQOs) 

Section 5 Sampling, Analysis, and Reporting Documentation 

Sampling and analysis will be conducted to evaluate the effectiveness of the bioventing system 

and to determine the proper disposal options for decontamination water generated during 

remedial activities. 

5.6.2 Analytical Suppon Levels 

The analytical support levels for the SWMU 136 bioventing system will include screening level 

and definitive data as determined by the project DQOs. Screening level data will be generated 

from the on-site screening of well gases using a GA-90 and Century OVA model 128 for 

determination of TRPH and respirometry. Definitive data will be generated by the off-site 

analytical laboratory for the analysis of soil for TRPH and nutrients and for the VOC analysis of 

the decontamination water. 

5.6.3 Data Quality Indicators 

Laboratory precision and accuracy data and reporting limits are provided in Appendix C. 

5.6.4 Level of Field Quality Control Effort 

One soil sample per sampling event will be collected and sent to the off-site laboratory as a field 

duplicate to assess sampling and analytical precision. Decontamination water samples will be 

packaged together and shipped to the off-site laboratory with one trip blank to be analyzed for 

voes. 

One soil sample per sampling event will be collected and sent to the Missouri River Division 

laboratory as a quality assurance replicate. The sample will be analyzed for TRPH and the 

nutrient parameters listed in Table 5-1. The Laboratory Information Management System 

(LIMS) number will be written on all COC forms accompanying samples being shipped to the 

Missouri River Division laboratory. 
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5.7 SPECIAL VALIDATION 

Laucks Testing is validated by USACE - Missouri River Division to perform the analytical 

procedures delineated in this project. All contact with Laucks will be made to the following 

address: 

Laucks Testing Laboratories, Inc. 

940 S. Harney Street 

Seattle, WA 98108 

Phone: (206) 767-5060 

Attn: Ms. Karen Kotz 
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6.0 WASTE MANAGEMENT PROCEDURES 

Investigation-derived waste (IDW) generated during the O&M field activities will be handled in 

accordance with applicable New Mexico and federal regulations as discussed in Section 6.1, 

Waste Characterization Requirements. 

6.1 WASTE CHARACTERIZATION REQUIREMENTS 

The waste streams expected to be generated during the O&M activities will consist of 

decontamination water, personal protective equipment (PPE), TRPH-contaminated soil, and used 

equipment. Waste minimization techniques will be employed where possible to reduce the 

quantity of waste generated. Waste characterization will primarily be based on documented 

process knowledge. Deconamination water will be directly sampled and analyzed to ensure that 

it meets discharge standards. 

6.1.1 Re~ulatory Reguirements 

Project activities are expected to generate nonhazardous wastes. Hazardous wastes are not 

expected to be generated at the site based on results of previous analytical data (FWENC and 

Radian 1994). However, if hazardous constituents are identified in the decontamination water 

samples, waste streams will be managed accordingly. The following federal and state 

regulations must be complied with during implementation of planned project activities: 

• 40 Code of Federal Regulations (CFR) Parts 190-256 USEPA Regulations for Solid 
Waste 

• 40 CFR Parts 260-299 USEPA Regulations for Identification and Management of 
Hazardous Waste 

• 49 CFR Parts 100-178 Department of Transportation (DOT) Rules For Hazardous 
Materials Transport 

• New Mexico Solid Waste Management Regulations (SWMR) 

• New Mexico Water Quality Control Commission Regulations 

As previously indicated, the purpose of this project is to achieve site closure objectives through 

bioventing of subsurface soils to reduce petroleum contamination to required levels while 

minimizing air emissions in a timely and cost-effective fashion. The following information is 
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provided in reference to management and disposal of waste streams generated as part of the 

O&M during remedial activities. 

Holloman AFB has reached an agreement with New Mexico Environmental Department 

(NMED) that NMED groundwater standards are applicable to any discharge of water to the 

ground and a Notice of Intent (NOi) to discharge is not required provided that the water 

discharged meets the NMED groundwater discharge standards. 

Table 6-1 summarizes the NMED groundwater discharge standards applicable to discharges of 

water at Holloman AFB. 

Table 6-1. Groundwater Discharge Standards at Holloman AFB 

METHOD 

USEPA Method 8260A: 
Volatile Organic 

Compounds 

PARAMETER 

Benzene 

Toluene 

Carbon Tetrachloride 

1,2 - Dichloroethane 

Ethylbenzene 

Total Xylenes 

Methylene Chloride 

Chloroform 

I, 1 - Dichloroethane 

1, I - Trichloroethane 

I, 1,2 - Trichloroethane 

1, 1,2,2 - Tetrachloroethane 

Vinyl Chloride 

WATER 
CONCENTRATION 

(mg/L) (I) 

0.01 (2) 

0.75 

0.01 

0.01 

0.75 

0.62 

0.1 

0.1 

0.025 

0.06 

0.01 

0.01 

0.001 

(I) Mew Mexico discharge standards (2) Toxicity characteristic regulatory level for Benzene is 0.5 mg/L 
mg/L milligrams per liter 

New Mexico Special Waste Regulations (EIB/SWMR-4) apply to solid wastes that have unique 

handling, transportation, or disposal requirements to ensure protection of the environment and 
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the public's health and safety, e.g., contaminated soils. New Mexico defines petroleum 

contaminated soils as Special Waste if the sum of benzene, toluene, ethylbenzene, and xylene 

(BTEX) isomer concentrations is greater than 500 mg/kg, with benzene individually greater than 

25 mg/kg, and a TRPH concentration greater than 1,000 mg/kg. Based on previous analytical 

results for soil samples, the BTEX and benzene concentrations are expected to be below those 

noted above. However, TRPH has been found in the soil samples at concentrations higher than 

1,000 mg/kg. Also, based on previous analytical results, the contaminated soils are not expected 

to be classified as a hazardous waste. 

Special Waste must comply with the following requirements: 

• Special Wastes must either be treated prior to disposal and/or isolated in their disposal to 
ensure a minimum of exposure to the public. 

• All Special Waste must be disposed only at solid waste facilities permitted for disposal of 
Special Waste. 

• All Special Wastes must be manifested in accordance with Sections 702c and 712 of the 
New Mexico Special Waste Requirements Regulations. 

• Storage of Special Waste will occur only at an approved Special Waste storage area. 
• Special Waste will be stored for no longer than 45 days, unless approved in advance by 

NMED. 
• All containers of Special Waste to be stored or disposed will be clearly labeled, indicating 

the contents and potential health, safety, and environmental hazards associated with the 
waste. 

• The physical and chemical characteristics of all Special Wastes will be documented prior 
to storage, transportation, or disposal, by means of the following: 
- Records of the results of analysis performed in accordance with Section 704, as 

applicable, or the use of detailed process knowledge. 
- Detailed descriptions of the generator's knowledge of specific wastes. 
- Transporters of any type of waste must be registered. 

6.1.2 Anticipated Waste Streams 

The anticipated waste streams associated with SWMU 136 bioventing system O&M activities can 

be categorized as follows: 

• Used equipment 

• Decontamination water used to decontaminate field equipment 

• PPE 
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• TRPH-contaminated soil 

Section 6.0 Waste Management Procedures 

In addition to the waste descriptions below, Table 6-2 presents detailed waste management, 

transportation, and disposal requirements for each waste category. 

6.1.3 Waste Descriptions 

The following descriptions pertain to used equipment, decontamination water, and disposable PPE. 

6.1.3.1 Used Equipment 

There is one filter mounted on the blower intake. This filter is used to prevent damaging 

airborne particulates from entering the blower through the air intake. Because of the high 

quantity of airborne particulates in the area, cleaning of the filter will be frequently required. 

Filters will be disposed when they become unsuitable for reuse. 

Spent filters will be placed in sealed plastic trash bags (double bagged) and disposed as 

nonhazardous solid waste. The filters will be placed in a dumpster designated by Base 

personnel. 

6.1.3.2 Decontamination Water 

Equipment will be decontaminated as described in this SOP A2, Appendix A. Decontamination 

water will be containerized in drums or tanks and will be sampled, analyzed, and characterized 

prior to disposal. If decontamination water analysis indicates that no hazardous waste is present 

and the water meets NMED groundwater discharge standards, it can be discharged to the ground. If 

the analysis indicates that constituent levels are above NMED groundwater standards and that the 
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Table 6-2. Waste Management Requirements 

Waste 
Types 

Soil 

Used 
Equipment 

Decon Water 

Characterization 
Requirements 

Use laboratory 
results on DPT soil 
samples to determine 
whether DPT soil 
cuttings are a 
NMED Special 
Waste. 

Used equipment 
such as filters and 
piping will be 
handled as a solid 
waste (SW) with no 
analysis required. 

Need to determine 
whether 
decontamination 
water is a hazardous 
waste (HW) and if it 
meetsNMED 
groundwater 
discharge standards. 
Run a VOC analysis 
using EPA 8260A. 
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Applicable 
Regulations 

40 CFR 268.48 - Land 
Disposal Restriction 
(LDR) - Universal 
Treatment STDs (UTS) 

40 CFR 262 - Generator 
STDs. 

EIB/SWMR-4 Part VII -
"Special Waste 
Requirements" Sections 
701, 702, 703, 704, 708, 
and 712. Petroleum­
contaminated soil (PCS). 

EIB/SWMR - 4 "Solid 
Waste Management 
Regulations." 

40 CFR 262 - Generator 
Standards. 

EIB/HWMR-7 Part 
11.20 l and Part III.30 I -
"Identification & Listing 
of Hazardous Waste" and 
"Stds. Applicable to 
Generators of Hazardous 
Waste." 

Allowable 
Containment 

Can be stored 
temporarily on-site in 
a bermed area on an 
impermeable liner, 
then covered in a 
manner that will not 
contaminate 
environmental media, 
i.e., air, soil, 
groundwater, and 
surface wateL 

Used equipment such 
as filters will be 
double bagged. 

Piping will be cut to 
manageable lengths 
and put in Base­
designated dumpsters. 

DOT-approved 55-
gal. (bunghole-type) 
metal drums (I A I) or 
DOT-approved 
portable tanks (DOT 
51,52, 53, 56, 57, and 
60). Drums must be 
sealed when not being 
filled/unloaded. 

6-5 

Storage 
Requirements 

Maximum on site 
storage allowed is 
45 days for PCS. 

Storage clock starts 
from the date that 
waste is first put into 
the container. 

Used equipment 
such as filters will 
be disposed on the 
day of accumulation. 

90-day storage limit 
if determined to be a 
HW. Must be 
labeled with a 
completed HW 
label. 

Storage clock starts 
from the date that 
waste is first put into 
the container if it is 
aHW. 

Section 6.0 Waste Management Procedures 

Transportation 
Requirements 

PCS shipped off site 
must be accompanied 
by a NMED Special 
Waste manifest. 
Containers must be 
labeled indicating 
contents and the 
potential health, safety, 
and environmental 
hazards associated with 
the waste. Transporter 
must be registered to 
haul PCS. 

None. 

HW manifest DOT 
placarding if determined 
to be a HW. Must use 
an USEPA-permitted 
transporter. Must also 
have LDR certifications 
as necessary. 

Individuals involved in 
overseeing or shipping 
hazardous materials 
must meet HM-181 & 
HM-126F training 
requirements. 

Disposal 
Requirements 

Page 1 of2 

PCS can only be disposed at 
an approved solid waste 
facility authorized for Special 
Wastes. 

PCS containing free liquid 
canpot be sent to a landfill. 
PCS must pass the paint filter 
test before it can be landfilled. 

If not a HW, dispose of filters 
and piping in a designated 
Base dumpster. 

If meets NMED discharge 
standards, may discharge to 
ground. 

lfnot a HW, may dispose of 
into Base's WWTF or to a 
designated wastewater 
treatment unit, i.e., an O/WS 
approved in advance by Base 
personnel. 

If a HW, must be disposed at 
an approved RCRA TSDF 
having been approved 
CERCLA off-site waste. 

RAA must approve TSDF and 
transporter prior to shipment 
of waste. 
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Table 6-2. Waste Management Requirements 

Waste 
Types 

PPE 

Characterization 
Requirements 

Will be 
decontaminated and 
handled as a SW 
with no analysis 
required. 

Applicable 
Regulations 

EIB/SWMR - 4 "Solid 
Waste Management 
Regulations." 

Note: See List of Acronyms for definitions. 
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Allowable 
Containment 

Double plastic bags. 

6-6 

Storage 
Requirements 

Once bagged, keep 
separate from other 
waste. 

Section 6.0 Waste Management Procedures 

Transportation 
Requirements 

None 

Disposal 
Requirements 

Page 2 of2 

If not a HW, dispose at 
approved landfill. 
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decontamination water is not a hazardous waste, it will be discharged to the Base wastewater 

treatment facility (WWTF). An alternate disposal method would be to discharge the 

decontamination water at a designated oil/water separator (O/WS) or to the Holloman AFB 

wastewater treatment facility if the system is on line and the discharge is approved by Base 

personnel. Although not anticipated, wastewater that is characterized as a hazardous waste will be 

disposed at an approved off-site, fully permitted Resource Conservation and Recovery Act (RCRA) 

Subtitle C Treatment, Storage, and Disposal Facility (TSDF). 

6.1.3 .3 Personal Protective Equipment 

Protective clothing and sampling equipment is typically collected on a daily basis in plastic garbage 

bags and disposed in a drum or storage container dedicated for this type of waste. PPE worn by 

observers or other site personnel who do not come into any contact with contaminated media can be 

disposed as domestic waste. PPE, clothing, and/or miscellaneous sampling equipment will be 

properly decontaminated and managed as nonhazardous waste. 

6.1.3 .4 Contaminated Soil 

Contaminated soil will consist of soil cuttings from DPT samples. Any extra soil from DPT 

sampling will be stored temporarily on site on an impermeable liner and covered in a manner that 

will not contaminate environmental media, i.e., air, soil, groundwater, and surface water. If 

laboratory analysis results indicate that the soil contains more than 1,000 mg/kg TRPH, the soil 

will be disposed of at a disposal facility approved for Special Waste disposal. 

6.1.4 Waste Characterization/Classification 

To determine proper waste management requirements for waste generated during remedial 

activities, hazardous waste characterization is necessary. Wastes are determined to be 

characteristically hazardous on the basis of their chemical constituents or physical properties. 

Listed wastes are specifically identified in 40 CFR 261 Subpart D. Based on process knowledge 

and existing supporting data, as established in the SWMU 136 RCRA Facility Investigation 

(RFI), no hazardous constituents have been identified in soil in excess of site screening levels or 
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established background levels with the exception of TRPH contamination (FWENC and Radian 

1994). 

The RFI data indicate that there are no potentially hazardous analytes of concern present at 

SWMU 136. An analysis performed according to USEPA method 8260A for VOC constituents 

will be used to characterize decontamination water to determine whether the water can be 

discharged on site or whether it has to go to the WWTF. 

Waste testing necessary to characterize and manage wastes generated during remedial activities 

has been reduced by using RFI- and construction-generated analytical data. Consequently, 

testing requirements for hazardous waste and Special Waste classification have been established 

to include the following testing protocols: 

• VOCs - for decontamination water (USEPA Method 8260A for VOC constituents) 

Documentation of all proposed waste classifications will be provided to Holloman AFB. 

6.1.5 Hazardous Waste Mana2ement 

As discussed previously, hazardous wastes are not anticipated to be generated at SWMU 136. If 

hazardous wastes, suspicious odors, color, etc. are noted, wastes will be managed in accordance 

with federal and New Mexico Hazardous Waste Management Regulations (HWMR). 

6.1.6 Waste Containerization and Stora2e 

Container selection will be performed by DOT-trained personnel and will be based on type and 

quantity of waste to be generated. Containers may include either DOT-specification drums or 

rolloffs for regulated hazardous material. 

Prior to starting remedial activities, the FWENC Site Manager will, in conjunction with 

Holloman AFB personnel, select areas for the temporary staging and storage of decontamination 

water. 
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Waste material must be classified according to USEPA and DOT criteria prior to affixing labels. 

Upon classification, the regulatory specialist will direct the application of appropriate 

hazardous/nonhazardous waste and DOT labels, complete with proper information specific to each 

waste stream. Each container will be marked and labeled as required by USEPA and DOT, if 

applicable. All DOT functions will be conducted by trained personnel as required by 49 CFR 172 

Subpart H. 

At the time of generation, all waste containers will be labeled, using indelible ink, with the 

following information: 

• Source and location 

• Contents and quantity of material in the container 

• Potential health, safety, and environmental hazards 

• Accumulation start date (the date the first drop of material was placed in the container) 

• Date container sampled 

• Parameters analyzed for 

• "ANALYSIS PENDING" 

Containers determined to contain hazardous waste will immediately be labeled with a completed 

commercial USEPA "HAZARDOUS WASTE" label, which will include the accumulation start 

date and other requested information. 

All hazardous waste will be stored on wooden pallets in DOT-approved containers at the 

Holloman AFB 90-day storage facility or the Defense Reutilization and Marketing Office 

(DRMO). The area will be secured with a standard Holloman AFB chain link fence, and signs 

reading "DANGER-UNAUTHORIZED PERSONNEL KEEP OUT" will be posted at the 

entrance and on all sides of the enclosure. An inventory of waste containers will be maintained 

for later submittal to and inspection by the USACE and Holloman AFB. 

Containers of hazardom waste will be inspected and logged weekly while the field work is in 

progress. Inspection will encompass evaluation of proper labeling, secure closure, the condition of 

each container, number of containers, and the condition of the storage area. Any signs of 
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deterioration, leaking, or dents will be noted, and containers will be immediately overpacked, if 

necessary. Standing water will be removed from the containment area as necessary. Inspection 

results will be provided to the USACE and Holloman AFB. The containers will be transferred over 

to Holloman AFB after waste characteriz.ation, as defined in this section. 

All containers will be checked to ensure labels and markings are in good condition. DOT 

information for haz.ardous materials, including proper shipping descriptions and haz.ard class labels, 

will be added prior to shipping. 

Haz.ardous waste will be disposed by sending it to either the Holloman AFB 90-day storage area 

or the DRMO RCRA storage facility or to an off-site TSDF that has been approved by the Base 

and USACE. 

6.1.7 Documentation 

The information contained in this section applies to all waste managed during environmental data 

collection activities. Field records will be kept of all disposal activities. The logs and records 

will include the following information as required for the type of waste generated: 

• Description of generating activities 

• Location of generation (including depth, if applicable) 

• Type of waste 

• Date and time of generation 

• Date and time of disposal of each type 

• Disposal location of each type 

• Disposal method and description of any waste sampling, including: 

- Type oftest 

- Laboratory where sample is to be sent 

- Sampling method 

- Name of sampler 

• Name of person recording information 

• Name of field manager at time of generation and at time of disposal 
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• Test results 

• Inspection logs 

• Waste documentation, including: 

- Waste profile sheets 

- Land Disposal Restriction (LDR) certification 

- Hazardous waste manifest 

- Trip tickets or bills of lading 

- Copies of any state or local permits or approvals 

Transportation 

Section 6.0 Waste Management Procedures 

Transportation documentation will comply with DOT regulations ( 49 CFR 100-178) and will be 

prepared by personnel trained according to the requirements of HM-181 and HM-126F (DOT 

1982, 1992). 

Containers will be marked, labeled, and/or placarded prior to off-site transport. TSDF waste 

profile sheets, LDR notifications, waste manifests, and shipping documents will be prepared, if 

necessary, for Holloman AFB officials to review and sign. 

All waste transporters used for Holloman AFB projects will be registered with NMED and 

approved in accordance with FWENC procedures for TSDF and transporter approval. 

6.2 TRAINING/CERTIFICATION REQUIREMENTS 

This section presents the DOT training and certification requirements for personnel involved in 

the remediation project. In addition, all employees will be trained in FWENC's Compliance 

Policies and Procedures to ensure that they are familiar with the program. These policies and 

procedures meet Department of Justice requirements for a sound environmental management 

program. Occupational Safety and Health Administration (OSHA) training and certification 

requirements are detaileu in Section 9.8, Training and Communication. 
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All personnel who perform or oversee DOT-related activities must be DOT trained. DOT 

training records will be maintained in project files on site. A copy of the DOT training records 

should also be sent to the compliance officer for the regulatory compliance files. 
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7.0 CONTINGENCY PLAN 

7.1 SYSTEM MODIFICATIONS 

Section 7.0 Contingency Plan 

Most bioventing system modifications are made because air movement is not occurring at the 

target level or the equipment is not functioning as designed. In addition, if respirometry testing 

shows limited biological activity, nutrients may be added or modifications to the flow rate may 

be necessary. Flow rates may be modified by partially closing the flow control valve. If a 

system modification is determined to be necessary, then the problem should be documented, an 

analysis conducted to determine the solution, and approval for modification obtained from the 

on-site System Engineer, Dino Bonaldo. The on-site System Engineer will also have access to 

the FWENC home office support staff to aid in determining what modifications are needed. 

7.2 CRITERIA FOR TJ<.IGGERING CORRECTIVE ACTIONS 

If determined to be necessary, nutrients (nitrogen and phosphorous) may be added at the sites to 

facilitate microbial growth to promote biodegradation. Nutrients may be added via surface liquid 

application or gaseous subsurface injection using the blower. Specific requirements for nutrient 

addition and sampling are addressed in Section 3.5. One criterion for making this decision is a 

dramatic decrease in biodegradation rates that is not the result of depleted petroleum. 
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8.0 SYSTEM SHUTDOWN AND CONFIRMATION OF CLEANUP 

8.1 SHUTDOWN STRATEGY 

After 1 year of operation, subsurface soil test samples will be collected to document in situ 

remediation progress and assess continued operational requirements. If bioventing continues 

beyond the first year, sampling may be conducted on a quarterly or biannual cycle until it can be 

confirmed that cleanup goals have been achieved (Section 4.0, FWENC 1996). The cleanup goal 

for SWMU 136 is 1,000 mg/kg residual TRPH. 

8.2 CONFIRMATION SAMPLING REQUIREMENTS 

To verify that cleanup criteria have been achieved, confirmatory soil sampling will be performed. 

The sampling will follow the procedures described in Section 5.0 and Appendix A. Soil samples 

will be collected by DPT. The samples will be analyzed for nutrients and TRPH using the 

analytical methods specified in the Section 5.0 and results will be verified using the contract 

standard QA/QC procedures. The results of the sampling analyses will be compared to the 

cleanup criteria (1,000 mg/kg residual TRPH) to determine if remediation has been achieved. 

8.3 SYSTEM SHUTDOWN CHECKLIST 

There are three ways the system may be shut down: (1) emergency, which may result from 

power loss or equipment failure; (2) maintenance shutdown; and (3) remediation shutdown. 

When the system is shut down, it is important to check the systems to minimize hazards, to 

ensure proper operation, and to aid in future decontamination of equipment and remediation 

areas. The steps that should be taken for each of the three types of shutdown are described 

below. 

8.3.l Emeq~ency Shutdown 

If the system is automatically shut down, it should be carefully checked before being returned to 

operation to determine the cause of the shutdown. The system should be inspected for 

broken/failed equipment, upgradient or downgradient blockages, and electrical power failure. 

Sections 3.6.2 and 3.6.4 contain specific information on determining the cause of a blower 
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shutdown. After all necessary corrective actions have been taken, the system can be restarted but 

should be monitored for problems. 

8.3.2 Maintenance Shutdown 

If the system is intentionally shutdown, subsystems should be checked. Decontamination of the 

system can lessen exposure problems during maintenance and dismantling of equipment. Steps 

include the following: 

• Shutting down blower 

• Closing isolation valves 

• Disconnecting electrical power to equipment 

• Logging the event in the field log book 

Once the system has been safely shut down, maintenance activities, as described in Section 4.0, 

can be conducted. 

8.3.3 Remediation Shutdown 

If the SWMU 136 area is determined to meet the cleanup goal and remediation is completed, 

final shutdown may begin. The well can be fitted with a well head valve. Final shutdown of the 

system should follow the same procedures as those stipulated for maintenance shutdown and 

should include system decontamination prior to removal of system equipment. 

8.4 CLOSURE REPORT 

Once remediation has been completed, a closure report will be prepared to verify and document 

the activities and results of the remediation at SWMU 136. The report should contain the 

following: 

• Review of system performance data 

• Calculation of cumulative contaminant removal 

• Documentation of the cleanup, including results of the respirometry testing and 
confirmatory soil sample analyses 

• Recommendation for closure 
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9.0 SITE HEALTH AND SAFETY REQUIREMENTS FOR O&M ACTIVITIES 

9 .1 PERSONNEL AND RESPONSIBILITIES 

On-site Personnel: 

Team 
Dan Holmquist 
Dave Rizzuto 
Dave Rizzuto 

Other Project Personnel: 

Name 
Sina Seyedian 
Andrew Strickland, CIH 

Ron Versaw 

9 .1.1 Roles and Responsibilities 

Project Title/ Assigned Role 
Site Manager 
Task Supervisor 
Site Safety and Health Officer 

Project Title/Assigned Role 
Project Manager 
Project Health and Safety Manager 

Delivery Order Manager 

Phone Numbers 
(505) 479-2668 
(505) 479-2668 
(505) 479-2668 

Phone Numbers 
(303) 988-2202 
(303) 988-2202 or 
(800) 549-9389 (pager) 
(303) 988-2202 

The roles and responsibilities of site and home office personnel are addressed in the Final 

Basewide Health and Safety Plan (EBASCO 1995). 

9.2 HAZARD ANALYSIS 

Job safety analysis (JSA) is used to identify hazards associated with job tasks. The Basewide 

Health and Safety Plan has several JSAs applicable to the tasks associated with long-term 

operations for the O&M of the SWMU 136 bioventing system (EBASCO 1995). 

The Site Safety and Health Plan (SSHP) contains JSAs (Table 9-1) for potential hazards that may 

be encountered while engaging in site-specific tasks for this project that are not addressed by the 

Basewide Health and Safety Plan. The Site Health and Safety Officer (SHSO) will inspect the 

site to ensure that all of the tasks conducted at the site are performed according to the JSAs. 

Additional JSAs can be added in the future as an amendment to this document to address any 

unexpected or unforeseeable hazards. The minimum PPE required for job tasks is work clothes; 

however, upgrades may be necessary based on dermal or inhalation exposure potential 

(Table 9-2). The site and safety requirements of this document will be periodically reviewed by 

the Project Manager, SHSO, and the Project Health and Safety Manager (PHSM) to determine if 
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Table 9-1. Job Safety Analysis 

Activity 

Routine Maintenance, Operation, 
or Repair -- No contact with 
contaminated liquids, solids, or 
other hazardous chemicals. 

SMU1360M.DOC 5/27/97 1 :31 PM 

Potential Hazards 

Improper lifting 

Struck by equipment 

Slips, trips, and falls 

End running or rotating nip or pinch 
points 

Electrical 

Section 9.0 Site Health and Safety Requirements 

Page 1 of3 

Recommended Control Measures 

Controls include: 

• Design of work flow to minimize manual lifting and minimize distances load 
area carried. 

• Lift heavy or awkward loads using a mechanical lifting device or ask other 
individuals for help. 

• Provide training in proper lifting technique. 

Controls include: 

• Use a spotter to direct equipment movement. 

Controls include: 

• Keep work area clean and orderly at all times. Regularly dispose of all 
debris. 

• Use guard rails or other appropriate fall-protection systems for all work 
activities that take place 6 feet or more above the next working surface. 

Controls include: 

• Only use equipment for which machine guarding is provided for all belts, 
pulleys, fly wheels, or other potential end running or rotating nip or pinch 
points. 

Controls include: 

• Adequately cover all electrical contacts. 

• Before exposing or working on electrical systems, de-energize and lock out 
in accordance with HS 6-5 1

. 

• Do not perform maintenance procedures requiring voltage or amperage 
measurements of live systems unless you are a Competent Person. 
Currently, only Dave Rizzuto is approved to perform this work. 

• De-energize and lock out all equipment in accordance with HS 6-5 1 prior to 
removing the machine guards for any purpose. 
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Table 9-1. Job Safety Analysis 

Activity 
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Potential Hazards 

Noise 

Heat Stress 

Fire 

Cuts, abrasions, contusions or bums 

Section 9.0 Site Health and Safety Requirements 

Page2 of3 

Recommended Control Measures 

Controls include: 

• Use hearing protection when performing work activities inside the fenced 
areas. 

Controls include: 

• Training in hazards of heat stress. 

• Provide adequate supplies of cool drinking water or electrolyte drinks. 

• Implement buddy system. 

• Take breaks in shaded areas as necessary. 

Controls include: 

• NEC!NFPA-approved electrical and mechanical components as required by 
the design specifications. 

• Complete training in the use of fire extinguishers. 

• Use fire extinguishers on small fires. 

• Coordinate emergency response procedures with the Fire Department. 

• Store all flammable liquids in accordance with 29 CFR 1910.106. 

• Only use bonded and grounded containers to transfer flammable liquids. 

• Only use UL- or FM-approved fuel storage cans used for gasoline or diesel. 

Controls include: 

• Use hand tools for the job they were designed. 

• Wear leather gloves as appropriate. 

• Be aware of and avoid hot surfaces. 
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Table 9-1. Job Safety Analysis 

Activity 

Routine Maintenance, Operation, 
or Repair -- Potential for contact 
with hazardous liquids or solids 

Potential Hazards 

All Potential Hazards addressed above 
are applicable 

Exposure to contaminated 
,,;roundwater 

Exposure to TRPH 

Section 9.0 Site Health and Safety Requirements 

Recommended Control Measures 

Controls include: 

• See control measures for all hazards above. 

Controls include: 

• PPE as required by fable 9-2 

• Air monitoring as required by Table 9-3. 

• Decontamination as required by Section 9.4. 

Controls include: 

• PPE as required by Table 9-2. 

• Air monitoring as required by Table 9-3. 

• Decontamination as required by Section 9.4. 

Page 3 of3 

Exposure to oils, lubricants or greases Controls include: 

• PPE as required by Table 9-2. 

• Air monitoring as required by Table 9-3 

• Decontamination as required by Section 9.4. 

Procedure contained in Foster Wheeler Environmental Corporation's Health and Safety Program Manual (FWENC 1995) 
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Table 9-2 PPE Requirements 
Activity 
Routine maintenance, operation, or repair activities: no contact with contaminated 
liquids or solids. 

Routine maintenance, operation, or repair activities: potential contact with 
contaminated liquids or solids and soil-sampling activities. 
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Section 9.0 Site Health and Safety Requirements 

Page 1of1 
Required PPE 
• Work clothing (sleeved shirts, long pants) 
• Hard hat 
• Safety glasses 
• Steel-toed work boots 
• Hearing protection in identified high noise area when systems are 

operating 
• Leather or cotton gloves optional 

• Work clothing (sleeved shirts, long pants) 
• Hard hat 
• Safety glasses 
• Steel-toed work boots 
• Hearing protection (see above) 
• Nitrite gloves 
• Respirator equipped with combination organic vapor/HEPA 

cartridge in accordance with Table 9-3 - Level C 
• Tyvek coveralls if contact extends to areas of the body-Level C 

May 1997 



Holloman AFB 
Final O&M Manual 
for the SWMU 136 Bioventing System Section 9.0 Site Health and Safety Requirements 

changes are needed. If any of these changes are due to a change in the scope of work of this 

project and/or site conditions, this section will be amended in writing on the Field Change 

Request Form, provided in the Basewide Health and Safety Plan and approved by the PHSM. 

9.2.1 Chemical Hazards 

The only waste contaminant identified in groundwater or soils at the site is TRPH. The 

toxicological information regarding this compound is provided in subsequent text. 

Exposure to TRPH may produce irritation of the upper respiratory tract, skin, eyes, and mucous 

membranes. Overexposure may also result in the depression of the central nervous system. 

Symptoms of such exposure include drowsiness, nausea, headache, fatigue, and drunken-like 

behavior. Some constituents of TRPH, such as benzene, have been determined to be 

carcinogenic, targeting blood-forming organs and bone marrow. 

It is unlikely that site activities will generate significant quantities of airborne vapors in open or 

well ventilated spaces. Therefore, the inhalation exposure potential is expected to be less than 

the OSHA Permissible Exposure Limit (PEL) or the American Conference of Governmental 

Industrial Hygienist threshold limit values (TL V) for TRPH constituents. 

Repeated skin contact with the contaminants or contaminated soils can cause skin and mucous 

membrane irritation and dermatitis depending on duration of exposure and the employee's 

personal hygiene habits Employees will be provided chemical protective gloves as necessary 

and encouraged to follow good personal hygiene habits while performing O&M activities at 

SWMU 136. 
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9.2.2 Physical Hazards 

Section 9.0 Site Health and Safety Requirements 

A Competent Person must perform frequent and regular inspections of the site, materials, and 

equipment in accordance with 29 CFR 1926.20 to identify site hazards. All personnel on site 

should be provided with the information and training necessary to avoid accidental injury. This 

includes assuring that the site is maintained in such a way that slip, trip, and fall hazards are 

recognized and eliminated or controlled. Basic PPE (steel-toed boots, hardhats, and safety 

eyewear) must be available and its use enforced. 

9.2.2.1 Electrical 

Electrical work will not be performed on or near energized lines or equipment without prior 

client approval. All electrical work will be performed in compliance with EM 385-1-1 (USACE 

1996). 

OSHA and USACE (EM 385-1-1) regulations require that employees who may be exposed to 

electrical equipment be 1rained to recognize the associated hazards and the appropriate control 

methods. All extension cords used for portable tools or other equipment must be designed for 

hard or extra usage and be (three-wire) grounded. 

All 120-volt, single-phase 15- and 20-ampere receptacle outlets on construction sites and other 

locations where moisture/water contact may occur must be equipped with ground fault circuit 

interrupters (GFCI) units. GFCI units must be attached directly to or as close as possible to the 

receptacle because only the wiring plugged into the GFCI and outward will be protected by the 

GFCI. 

Whenever conducting maintenance on electrical equipment, lockout/tagout procedures to isolate 

the unit and all associated equipment must be used. Site-specific lockout/tagout procedures are 

presented in the Basewide Health and Safety Plan, and in Foster Wheeler Environmental 

Corporation Health and 8afety Procedure HS 6-5 (FWENC 1995). 
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All temporary lighting lamps for general illumination must be protected from accidental 

breakage. Metal case sockets must be grounded. 

All electrical equipment (tools, lights, extension cords, etc.) must be visually inspected prior to 

use. Equipment which could expose personnel to electric shock must be removed from service. 

9.2.2.2 Fire and Explosion 

The possibility of flammable materials being encountered during field activities must be 

recognized and the appropriate steps necessary to minimize fire and explosion must be observed. 

This includes situations where excessive organic vapors (sustained readings 500 units on a 

photoionization detector [PID] or FID) or free product are encountered. When this occurs, 

monitoring with a combustible gas indicator (CGI) is required. 

If vapor concentrations are likely to be in the flammable (2: lower explosive limit [LEL] :::; upper 

explosive limit [UEL]) range the following requirements apply: 

• If forced (mechanical) ventilation is used, all such equipment must be approved for Class 
I, Division I hazardous atmospheres. The blower must be positioned to blow across the 
source so that gases and vapors may be diluted as they exist. Do not attempt to suck out 
the gases or vapors. Blowers, all other mechanical equipment, and tools which could 
release sparks or static electricity must be bonded and grounded. 

• The atmosphere surrounding the source must be frequently monitored using direct 
reading instruments approved for Class I, Division I hazardous atmospheres. Monitoring 
should be conducted within I to 2 feet of the source. 

• If combustible gas levels equal or exceed I 0 percent of the LEL, when monitored as 
described above, operations should be immediately shut down and the area evacuated 
until appropriate control measures have been implemented and levels have been 
resampled and verified safe for reentry. 

• Regardless of actual instrument readings, if all sources of ignition cannot be controlled, 
operations should be immediately shut down and the area evacuated until ignition sources 
have been eliminated. Ignition sources include, but are not limited to: smoking, static 
electricity, lighting, open flames, spontaneously ignitable substances, frictional heat or 
sparks, hot surfaces, radiant heat, electrical sparks, stray currents, cutting and welding, 
and ovens, furnaces and heating equipment. 
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• In situations where flammable solvents are used for O&M activities, the following 
precautions must be observed: Keep flammable and combustible materials away from 
heat, sparks and open flames. Do not smoke around flammable or combustible materials. 
Keep all flammable and combustible liquids in approved and properly labeled safety 
containers. 

• At least one I 0-pound ABC fire extinguisher must be located within I 00 feet of each 
work area. 

9.2.2.3 Heat and Cold Stress 

Overexposure to temperature extremes can represent significant risks to personnel if simple 

precautions are not observed. Typical control measures designed to prevent heat stress include 

dressing properly, drinking plenty of the right fluids, and establishing an appropriate work/break 

regimen. Typical control measures designed to prevent cold stress also include dressing 

properly, and establishing an appropriate work/break regimen. The Project Manager must assure 

that the appropriate measures are observed. Refer to the Basewide Health and Safety Plan for 

more information. 

9.2.2.4 Traffic Safety 

All project staff operating a vehicle on site must follow all Base traffic regulations. The use of 

seat belt is required when vehicles are in motion. 

9.2.2.5 Pedestrian Traffic 

The uncontrolled presence of pedestrians at SWMU 136 can be hazardous to both pedestrians 

and site workers. Prior to the initiation of site activities, the site should be surveyed to determine 

when and where pedestrians may gain access. This includes walkways, gates, and doorways. If 

work activities are subject to pedestrian traffic, barriers or caution tape should be used to exclude 

all non-work related pedestrian traffic. 

9.2.2.6 Noise 

The mechanical equipment for SWMU 136 bioventing system is a potential source of high noise 

exposure. If high noise exposure (>85 decibels [dBA]) is suspected when mechanical equipment 
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is in operation, a noise survey will be performed. If noise survey results show exposure greater 

than 85 dBA, the area will be posted with high noise area caution signs and personnel will be 

required to wear hearing protection (ear plugs or ear muffs). If the 8-hour time weighted average 

exposure level of 85 dBA is exceeded, personnel are required to participate in the FWENC 

program as described in Section 4.4 of the Corporate Health and Safety Program Manual. 

9.2.2.7 Thermal Hazards 

Whenever possible, all hot surfaces in the SWMU 136 bioventing system will be insulated to 

protect personnel working in the area. Hot surfaces that cannot be insulated (i.e., control valves) 

are posted with warning signs. 

9.2.2.8 Manual Lifting and Material Handling 

Always bend at the knees when lifting heavy objects such as hand tools and equipment. Keep 

the weight close to your body. Do not twist or tum the body while lifting. Get help or use a 

mechanical lifting or carrying device when moving awkward-shaped objects or objects too heavy 

to comfortably lift alone. 

9.2.2.9 Poisonous Plants 

Cactus spines can inflict painful injuries to unwary site personnel. Avoidance procedures include 

the following: 

• Visually survey each area of site where cacti may grow prior to walking across. 

• Be particularly alert to cacti which are low to the ground. 

• A void stepping on or scraping up against cactus plants. 

• Be aware that spines may not always be readily apparent to the casual observer. 

Emergency first aid procedures for cactus injuries are provided in Table 9-4 following Section 
9.10. 
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9.2.2.10 Insects 

Stinging insects, primarily spiders, scorpions, bees, and wasps, are prevalent in the area of the 

sites during the warmer months. Spiders are routinely found under all the well heads. Field 

personnel should be careful to avoid contact by always looking ahead to where they are walking, 

standing, sitting, or leaning. Emergency first aid procedures for insect bites are given in Table 9-

4 following Section 9.10. 

Persons who have experienced serious reactions from previous insect bites should be urged to 

secure any possible immunization or have an antidote readily available to prevent more serious 

reactions from future insect bites and stings. 

The signs and symptoms of insect bites and stings are as follows: 

• The stings of bees and the bites of mosquitoes, ticks, fleas, and bedbugs usually cause 
only local irritation and pain in the region stung or bitten. 

• Moderate swelling and redness may occur and some itching, burning, and pain may be 
present. 

The effect of stings and bites of spiders, centipedes, tarantulas, and scorpions in some instances 

are much more severe than those of the insects previously mentioned. They may cause alarming 

symptoms. 

The signs and symptoms of these bites are as follows: 

• Generally, the bite consists of two small pinpoint punctures of the skin and produce local 
swelling and redness with a smarting, burning pain. 

• Exhaustion, sweating, and nausea may appear. 

• Pain or cramping may develop in the back, shoulders, chest, and limbs. 

• In some instances the symptoms are mild and subside within 6 to 12 hours, but 
occasionally they are severe and can cause a state of collapse. 

The black widow spider is a moderately large, glossy black spider with very fine hairs over the 

body, which give it a silky appearance. On the abdomen is a characteristic red or crimson 
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marking in the form of an hourglass. Only the female is poisonous; the male, which is smaller, is 

harmless. 

The brown recluse spider injects a venom which causes a limited destruction of red blood cells 

and certain other blood changes. The victim may develop chills, fever, joint pains, nausea, and 

vomiting. A rash may also develop within 24 to 48 hours. 

Tarantulas are hairy spiders. Those found in the southwestern United States are not poisonous, 

but occasionally a victim will have an allergic reaction to the injected venom. Tarantulas coming 

into the country in imported fruit may be poisonous" Their bites may cause marked pain and local 

redness with swelling. Death is extremely rare. 

Most species of scorpions in this country do not inject a toxin that is generally harmful to 

humans. The sting may result in local swelling and discoloration, similar to a wasp sting, and 

may sometimes cause allergic reactions. The sting of the more dangerous species of scorpions 

causes little or no swelling or discoloration, but locally there will be a tingling or burning 

sensation. Considerable discomfort may ensue. Death, although unlikely, occurs occasionally in 

infants and young children and might conceivably occur in older persons. The poison acts mainly 

on the nervous system. 

Immediate medical attention is required for personnel suspecting a black widow, brown recluse, 

or scorpion bite or sting. 

9.2.2.11 Rattlesnakes 

Rattlesnakes could be encountered during site activities. Employees are advised to be alert to this 

danger. Snake bites can be painful and lead to serious illness if not treated immediately. If bitten, 

employees must seek medical attention immediately. The best thing to do, however, is to avoid 

contact. Wear sturdy leather boots. Avoid walking in areas where snakes may hide. Use extreme 
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caution when moving or lifting objects which could be used by snakes as cover. Never reach 

under or behind such objects or into other areas where snakes may hide. 

The signs and symptoms of a snake bite are as follows: 

• A sharp, stinging pain with one or more puncture marks in the area. 

• Swelling, discoloration, and pain in the bitten area. 

As the poison goes through the body, other symptoms develop such as: 

• Weakness 

• Nausea and vomiting 

• Weak and rapid pulse 

• Respiratory distress 

• Shock 

Emergency first aid procedures for snake bites are provided in Table 9-4 following Section 9 .10. 

9.2.2.12 Confined Space 

The scope of work does not require personnel to enter a confined space. Personnel are strictly 

prohibited from entering such spaces. 

9.3 SITE WORK ZONES AND PERSONAL PROTECTIVE EQUIPMENT 

9.3.l Site Work Zones 

The exclusion zone and contamination reduction zone for the SWMU 136 bioventing system is 

the entire system area including all pumps, wells, and piping. All personnel entering these areas 

must have the appropriate training, medical qualifications, and PPE to conduct work activities. 

Untrained visitors may enter the area if escorted by a trained worker. 

All areas outside the SWMU 136 bioventing system are not access controlled and are considered 

a part of the support zone. Activities conducted in the support zone will be considered 

unregulated. 
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9.3.2 Personal Protective Equipment 

Section 9.0 Site Health and Safety Requirements 

PPE will be required based on the activities covered by this plan. Based on the nature of the 

work activities, standard work clothing (long pants, sleeved shirts, hard hat, safety glasses, and 

steel-toed boots) will be worn. Some activities as described in this section will require additional 

PPE. The PHSM will make the determination as to PPE selection and use. Table 9-2 defines the 

minimum PPE required t~1r site activities. 

9.4 DECONTAMINATION 

9 .4 .1 Personnel Decontamination 

Personnel decontamination will be accomplished by following a systematic procedure of 

cleaning and removal of PPE. Disposable gloves or Tyvek will be rinsed free of gross 

contamination and disposed of as general refuse. Respirators will be cleaned after each use and 

will be stored in plastic bags after cleaning. General refuse will be placed in plastic bags and 

then into an on-site dumpster. 

Personnel are required to wash their hands and face following all maintenance, operation, 

monitoring, or repair activities to minimize the potential for ingestion of contaminants. 

9.4.2 Equipment Decontamination 

All equipment used to perform maintenance, operation, monitoring, or repair activities for the 

long-term treatment systems shall be decontaminated. Decontamination of equipment will be 

performed with a surfactant wash and rinse or by proper disposal methods. 

9.5 MEDICAL SURVEILLANCE 

Personnel covered by this SSHP are active participants in FWENC or similar medical 

surveillance program which complies with OSHA 29 CFR 1910.120(f), American National 

Standards Institute (ANSI) Z88.2 and the USACE Safety and Health Requirements Manual EM 

385-1-1, Appendix K (USACE 1996). Each individual has completed an annual surveillance 
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examination and/or an initial baseline examination within the last year prior to performing any 

work on this site covered by this SSHP. 

9.6 AIR MONITORING 

Air monitoring will be conducted during activities in which the potential for exposure to vapors 

exist. The activities and air monitoring requirements are addressed in Table 9-3. 

9.6.1 Personal Exposure Monitoring 

According to OSHA 29 CFR 1910.120, personal exposure monitoring for the purpose of 

determining individual time-weighted average exposures is required during certain site cleanup 

or other remedial activities. Determinations regarding individual exposure potentials will be 

based on the work area monitoring described above. Personal air sampling is not anticipated at 

this time. If the PHSM identifies higher than expected total organic vapor or benzene 

concentrations during work activities, the need to collect personal samples will be re-evaluated. 

9.7 RESPIRATORY PROTECTION PROGRAM 

If required (based on air monitoring results), Level C respiratory protection will be worn, 

consisting of full-face air purifying respirator with the appropriate cartridges selected for 

contaminants. Use and selection ofrespirators will be in accordance with FWENC's Respiratory 

Protection Program, HS 5-2. 

9.8 TRAINING AND COMMUNICATION 

9.8.l General Training Requirements 

Personnel covered by this SSHP must be active participants in the FWENC Hazardous Waste 

Operations and Health and Safety Training Program, which complies with OSHA 29 CFR 

1910.120(e), OSHA 29 CFR 1926.20, and the USACE Safety and Health Requirements Manual 

EM 385-1-1 (Section 28.D) (USACE 1996) or equivalent. 
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Table 9-3 Air Monitoring Requirements and Action Levels 

Contaminant Activity Instrument 

TRPH 

Benzene 

ppm - parts per million 

Routine Operating Procedures -- Section None required 
3.0, System Startup and Operational 
Strategy 

System Maintenance -- Section 4.0 
Measuring gases in monitoring wells 
and collecting soil samples 

Routine Maintenance -- Section 4.2, 
Routine Maintenance Procedures 

System Maintenance - Section 4.0, 
Measuring gases in monitoring wells 
and collecting soil samples when total 
organic vapor breathing zone 
concentrations are > 1 ppm. 

PID 

None required 

Detector Tubes 
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Action Levels* 

None required 

>l ppm 

~IO ppm 

~JOO ppm 

None required 

~0.5 ppm 

~10 ppm 

Page 1of1 

Action 

None 

Screen for benzene 

Upgrade to Level C 

Stop work and contact 
PHSM 

None 

Upgrade to Level C 

Stop work and contact 
PHSM 
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Individuals who plan to work in the active/designated exclusion zones and/or contamination 

reduction zones where the potential for exposure to safety or health hazards exists must have 

completed an annual 8-hour refresher training course and/or initial ( 40-hour classroom and 3-day 

on-site supervised) training course prior to performing any such work. 

Individuals assigned to perform first aid and Cardiopulmonary Resuscitation (CPR) must hold 

current American Red Cross or equivalent training certification. All FWENC personnel located 

on site are trained in First Aid and CPR. 

9.8.2 On-Site Communications 

Verbal communication at the sites may be impeded by on-site background noise or on-going 

activities, or the use of PPE. Hand signals may be used between personnel and will be reviewed 

during daily safety/pre-shift meetings. The use of the "Buddy System" will ensure that any 

information is communicated between all workers on site. Visual contact must be maintained 

between pairs when respiratory protection is used. 

External communications between on-site personnel will be conducted through the use of cellular 

telephones. Exact locations of the site facility telephones and emergency telephone numbers will 

be obtained before site activities begin and will be communicated to all site personnel. 

9.8.3 Notification of Activities 

Prior to starting work at the site, the Holloman AFB fire department and hospital will be 

contacted by the SHSO regarding the scope of work, potential hazards at the site, and to confirm 

that the emergency services are capable of handling an emergency situation. 

9.8.4 Safety Orientation and Tail~ate Meetin~s 

A tailgate safety meeting will be provided to the workers daily by the SHSO to review the 

chemical, physical, and toxicological properties of the contaminants that may be present at the 

site. Proper and safe work practices will be reviewed. Contingency plans for potential 
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emergency situations and location(s) of available safety equipment (i.e., eyewash, first aid kit, 

and fire extinguisher located behind the seat of every FWENC vehicle) will be addressed at this 

meeting. The SHSO shall inspect the site to ensure that the SSHP is being properly 

implemented. The SSHP will be periodically reviewed to ensure that all physical and chemical 

hazards encountered during field activities are recognized and addressed by the SSHP. 

9.9 GENERAL SAFETY RULES 

1. All site personnel must attend each day's Health and Safety Briefing. 

2. Any individual taking prescribed drugs shall inform the SHSO of the type of medication. 
The SHSO will review the matter with the PHSM and the Corporate Medical Consultant 
(CMC), who will decide ifthe employee can safely work on site while taking medication. 

3. The PPE specified by the SHSO and this document shall be worn by all site personnel. This 
includes hard hats and safety glasses which must be worn at all times in active work areas. 

4. Facial hair (beards, long sideburns, or mustaches) which may interfere with a satisfactory fit 
of a respiratory mask is not allowed on any person who may be required to wear a respirator. 

5. Personnel must follow proper decontamination procedures. 

6. Eating, drinking, chewing tobacco or gum, smoking, and any other practice that may increase 
the possibility of hand-to-mouth contact is prohibited in the exclusion zone or the 
contamination reduction zone. (Exceptions may be permitted by the PHSM to allow fluid 
intake during heat stress conditions.) 

7. All lighters, matches, cigarettes, and other forms of tobacco are prohibited in the exclusion 
zone. 

8. All signs and demarcations shall be followed. Such signs and demarcation shall not be 
removed except as authorized by the SHSO. 

9. All personnel must follow Hot Work Permits as issued. 

10. All personnel must use the Buddy System in the exclusion zone. 

I 1. All personnel must follow the work-rest regimens and other practices required by the heat 
stress program. 

12. All personnel must follow lockout/tagout procedures when working on equipment involving 
moving parts or hazardous energy sources. 
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13. No person shall operate equipment unless trained and authorized. 

14. Ladders and scaffolds shall be solidly constructed, in good working condition, and inspected 
prior to use. No one may use defective ladders or scaffolds. 

15. Fall protection or fall arrest systems must be in place when working at elevations greater than 
six feet for temporary working surfaces and four feet for fixed platforms. 

16. Safety belts, harnesses, and lanyards must be selected by your Supervisor. The user must 
inspect the equipment prior to use. No defective personal fall protection equipment shall be 
used. Personal fall protection that has been shock loaded must be discarded. 

17. Hand and portable power tools must be inspected prior to use. Defective tools and equipment 
shall not be used. 

18. GFCis shall be used for cord and plug equipment used outdoors or in damp locations. 
Electrical cords shall be kept out walkways and puddles unless protected and rated for 
service. 

19. Improper use, mishandling, or tampering with health and safety equipment and samples is 
prohibited. 

20. Horseplay of any kind is prohibited. 

21. Possession or use of alcoholic beverages, controlled substances, or firearms on any site is 
forbidden. 

22. All accidents, no matter how minor must be reported immediately to your Supervisor. 

All personnel shall be familiar with the Emergency Response Plan, Section 9.12. 
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9.10 FIRST AID PLAN 

The following general guidelines will apply first aid services: 

1. Survey the situation. Do not endanger your own life. Do not enter a confined space to rescue 
someone who has been overcome unless properly equipped and a standby person is present. 

2. Call the fire department immediately. Phone numbers for the Base fire department are 475-
1117 or 479-6117. Explain the physical injury, chemical exposure, fire, or release. 

3. Decontaminate the victim without delaying life-saving procedures. 

4. If the victim's condition appears to be noncritical, but seems to be more severe than minor 
cuts, he/she should be transported to the nearest hospital by trained Emergency Medical 
Services (EMS) personnel. The attending physician has the responsibility for determining 
the severity of the injury. 

5. When transporting an injured person to a hospital, bring the Basewide Health and Safety Plan 
to assist medical personnel with diagnosis and treatment. In all cases of chemical 
overexposure, follow standard procedures as outlined for poison management, first aid, and, 
if applicable, CPR. 

6. Notify the Project Manager and the SSHO. Complete the FWENC Incident Report and 
Investigation Form, (found in the Basewide Health and Safety Plan) and the USACE 
Accident Investigation Report (Appendix B). 

7. Material Safety Data Sheets (MSDSs) will be provided to the medical facility at the 
beginning of the project. 

Additional information is provided in Table 9-4. 

9.11 VISITOR REQUIREMENTS 

Visitors to the site will be required to participate m a site safety orientation briefing. In 

accordance with the contract requirements, four sets of protective equipment (excluding 

respirators, prescription glasses, and safety shoes) specified in this section will be continuously 

maintained on site for government representatives. All visitors are required to sign the Daily 

Briefing sign-in sheet. 
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Table 9-4 Emergency First Aid Procedures Page 1 of2 

Emergency 

Stopping Bleeding 

Cardiopulmonary Resuscitation (CPR) 

Contact with Poisonous Plants 

Insect Bites 
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Procedure 

1. Give medical statement, that you are trained in first aid/CPR. 

2. Assure airway, breathing, circulation 

3. Use DIRECT PRESSURE over the wound with clean dressing or 
your hand (use nonperrneable gloves). Direct pressure will control 
most bleeding. 

4. Bleeding from an artery or several injury sites may require 
DIRECT PRESSURE on a PRESSURE POINT. Use pressure 
points for 30-60 seconds to help control severe bleeding. 

5. Continue primary care and seek medical aid as needed. 

1. Give medical statement, that you are trained in first aid/CPR. 

2. Arousal: Check for consciousness. 

3. Open airway with chin-lift. 

4. Look, listen, and feel for breathing. 

5. If breathing is absent, give 2 slow, full rescue breaths. 

6. Check the pulse for 5 to 10 seconds. 

I. Contaminated clothing and jewelry should be removed. 

2. Wash area with soap and water. 

3. A lotion may be applied to ease the victim's discomfort, ifthe rash 
is mild. 

4. If a severe reaction appears, seek medical help. 

The first aid for insect bites and stings includes: 

1. The sting area should be inspected to determine whether the stinger 
is still left in the body. If it is, remove it in order to prevent further 
injection of toxin. The stinger should be carefully scraped off the 
skin, rather than grasped with tweezers, so as not to squeeze toxin 
into the body. 

2. Application of ice or ice water to the bite helps to slow absorption 
of toxin into the blood stream. A paste of baking soda and water 
can also be applied to the bite. 

3. The victim should be observed for signs of an allergic reaction. For 
people who are allergic, maintain an open airway and get the victim 
to medical help as quickly as possible. 

4. Bites from black widow or brown recluse spiders and scorpions 
require immediate medical attention. 
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Table 9-4 Emergency First Aid Procedures Page 2 of2 

Emergency 

Insect Bites (continued) 

Snake Bites 

SMU I 360M.DOC 5/27 /97 I :31 PM 

Procedure 

The first aid for an allergic reaction to bites and stings of bees, wasps, 
spiders, centipedes, tarantulas, and scorpions includes: 

1. Apply a cold pack on the area. 

2. Get the victim to medical help as quickly as possible. 

1. Begin care at once. 

2. Keep the victim lying down and quiet with the injured part 
immobile and lower than the rest of the body. 

3. Remove all rings, watches, and bracelets from the extremity. 

4. Treat for shock. 

5. Apply an ice pack to the wound only if the poison control center or 
a physician advises to do so. Do not cut into the bite and suction or 
squeeze unless you are directed to do so by a physician. NEVER 
suck the venom from the wound using your mouth. 

6. Do not give the victim anything by mouth. 

7. Identify the snake if possible. If the snake can be killed, take it to 
the hospital with the victim. 

8. Monitor vital signs while transporting victim to a medical facility. 

9. For persons who frequent regions infested with poisonous snakes, it 
is recommended that a snakebite kit be carried. 
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9.12 EMERGENCY RESPONSE PLAN 

9 .12 .1 General Requirements 

OSHA defines emergency response as any "response effort by employees from outside the 

immediate release area or by other designated responders (i.e., mutual-aid groups, local fire 

departments, etc.) to an occurrence which results, or is likely to result in an uncontrolled release 

of a hazardous substance." Personnel covered by this section are not expected to participate in an 

emergency response where there are potential safety or health hazards (i.e., fire, explosion, or 

chemical exposure). 

9.12.2 Emeq:ency Telephone Numbers 

Name 
Ambulance (Base) 
Fire Dept. (Base) 

Base Hospital 
Poison Control 
USEP A (info line) 
Nat. Response Center 
Chemtrec 
Civilian Hospital 

Sina Seyedian 
Daniel Holmquist 
Dave Rizzuto 
Andrew Strickland, CIH 
Ron Versaw 
Mark Mercier 
Warren Neff 

Project Title/ Assigned Role 

49th Medical Group Hospital 

Gerald Champion Memorial 
Hospital 
Project Manager 
Site Manager 
Site Health & Safety Supervisor 
PHSM 
DO Manager 
Technical Mgr. 
Base POC 

9.12.3 Incident Reportin~ Procedures 

Phone Number 
9-911 
(505) 475-1117 or 479-
6117 
(505) 475-3111 
(800) 432-6866 
(800) 424-9346 
(800) 424-8802 
(800) 424-9300 
(505) 439-2100 

(303) 988-2202 
(505) 479-2668 
(505) 479-2668 
(303) 988-2202 
(303) 980-3598 
( 402) 221-7666 
(505) 479-5395 

In the event of an accident or incident, the FWENC Incident Report and Investigation Form 

(found in the Basewide Health and Safety Plan) and the USACE Accident Investigation Report 

(Appendix B) must be completed. Depending upon the nature of the incident, additional 

agencies or individuals that may need to be notified include the USEP A, NMED, OSHA, Base 
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Point of Contact (POC). Unless otherwise mandated by law, no outside agency may be 

contacted without explicit approval by the Air Force. 

All incidents resulting in injury, illness or property damage requires an accident investigation 

and report. The investigation should be initiated as soon as emergency conditions are under 

control. The purpose of this investigation is not to attribute blame but to determine the pertinent 

facts so that repeat or similar occurrences can be avoided. 

The investigation should begin while details are still fresh in the mind of anyone involved. The 

person administering first aid may be able to start the fact gathering process if the injured are 

able to speak. Pertinent facts must be determined. Questions beginning with who, what, when, 

where, and how are usually most effective to discover ways to improve job performance in terms 

of efficiency and quality of work, as well as safety and health concerns. 

9 .12.4 Medical Treatment Facilities 

The routes to the Holloman AFB Hospital and to Gerald Champion Memorial Hospital m 

Alamogordo are shown in Figure 9-1. 

9.13 DANGEROUS WEATHER RESPONSE PLAN 

Work will not be permitted during severe weather conditions or if there is an imminent threat of 

severe weather conditions which threaten the health and safety of on-site workers. Additionally 

site workers are advised to: 

1. Stop work during electrical storms and other extreme weather conditions such as extreme 
heat or cold temperatures. 

2. Take cover indoors or in vehicle. 

3. Listen to local forecasts for warnings about specific weather hazards such as tornadoes, flash 
floods, or electrical storms. 

4. Take frequent work breaks during extreme heat or cold conditions. 
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FIGURE 9-1 
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9 .14 APPROVALS 

Section 9.0 Site Health and Safety Requirements 

The following individuals have reviewed this plan and have determined that it adequately 

addresses the site hazards and control measures and meets the requirements of the FWENC 

Health and Safety Program HS 3-2. 

NAME AND TITLE 
Sina Seyedian, Project Manager 

Ron Versaw, Delivery Order Manager 

Daniel Holmquist, Site Manager 

Andrew Strickland, Project H&S Manager 
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APPENDIX A 

STANDARD OPERATING PROCEDURES 
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SOP Al 
SOPA2 
SOPA3 
SOPA4 
SOPA5 
SOPA6 
SOPA7 

LIST OF STANDARD OPERA TING PROCEDURES 

SAMPLE HANDLING AND DOCUMENTATION 
EQUIPMENT DECONTAMINATION 
SUBSURFACE SOIL SAMPLING 
DRUM SAMPLING 
CALIBRATION PROCEDURES FOR FIELD EQUIPMENT 
RESPIROMETRY TESTING 
BOREHOLE AND SAMPLE LOGGING 
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SOP Al SAMPLE HANDLING AND DOCUMENTATION 

A 1.1 PURPOSE 

Sample handling and documentation procedures will be used to ensure the integrity of the sample 

from sample collection to receipt at the laboratory. Documentation of sample handling will be 

completed to ensure the traceability and integrity of the sample. 

A 1.2 PROCEDURE 

Labeling 

All sample containers will be labeled. Labels may be partially completed prior to sample 

collection. The date, time, and sampler's name should NOT be completed until the time of sample 

collection. Preprinted, self-adhesive sample labels containing all appropriate sample information 

including sample identification, field sample number, sample type, and analyses requested will be 

used. Sample labels will be completed with waterproof ink and should be completed and attached 

prior to sample collection for soil samples collected in jars and all decontamination samples 

collected in bottles. 

At a minimum, each numbered label will contain the following information: 

• Project/facility 

• Sample type (e.g., grab, composite) 

• Sampler's company affiliation 

• Date and time of sample collection 

• Analyses required 

• Preservation used 

• Sampler's initials 

• Missouri River (MR) identified if sample is collected for the United States Army Corps 
of Engineers (USACE) laboratory 

• Sample identification (see below) 

• MR Laboratory Information Management System (LIMS) number 
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Samplin2 Containers 

SOP A 1 Sample Handling and Documentation 

Certified, commercially clean sample containers will be obtained from the contract analytical 

laboratory. If appropriate, the bottles will be labeled by the laboratory to indicate the type of 

sample to be collected. Surface soil samples will typically be in collected wide-mouth sample jars 

or in stainless steel liners. 

Sample Preservation 

All samples will be stored on ice in an insulated cooler immediately following sample collection. 

Soil samples do not require additional preservation. Sample containers for aqueous samples will be 

supplied by the laboratory and will contain the appropriate preservatives. 

Sample Handlin2 And Shippin~ 

Sample containers will be placed in recloseable plastic storage bags and wrapped in protective 

packing material (if appropriate). Ice (double bagged using plastic trash bags) will be placed on top 

of the samples in a cooler for shipment to the laboratory. The drain on the cooler will be taped 

shut. Samples collected in glass containers will be packed in foam liners and bubble packing or 

styrofoam peanuts to ensure that no breakage occurs during shipment. Samples will be shipped by 

overnight express carrier for delivery to the analytical laboratory and to the MR laboratory. The 

MR laboratory will be notified prior to the arrival of the first shipment, after the final shipment, and 

prior to any Saturday delivery. 

A completed chain-of-custody (COC) form for each cooler will be placed in a ziplock bag and 

taped to the inside of the cooler lid. Coolers will be wrapped with strapping tape at two locations to 

secure lids. Signed custody seals will be placed on the outside of each cooler. In addition, "Fragile" 

labels and "This Side Up" labels will be placed on the outside of each cooler containing glass 

bottles. "This Side Up" labels will be placed on all four sides and "Fragile" labels on at least two 

sides. Note that each cooler cannot exceed the weight limit set by the shipper. 
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Holdin2 Times and Analyses 

The holding time is specified as the maximum allowable time between sample collection and 

analysis and/or extraction and is, based on the analyte of interest, stability factors, and preservation 

methods. The allowable holding time for ammonia nitrogen, nitrate/nitrite, and TKN is 28 days. 

The allowable holding times for TRPH and BTEX are 28 and 14 days, respectively. Samples 

should be sent by overnight courier service to the laboratory daily after collection. 

Sample Documentation and Trackim~ 

This section describes documentation required in the field notes, Daily Quality Control Reports 

(DQCRs ), and sample COC requirements. 

Field Notes 

Documentation of observations and data acquired in the field will provide information on the 

acquisition of samples and will also provide a permanent record of field activities. The 

observations and data will be recorded with waterproof ink in a permanently bound weatherproof 

field book with consecutively numbered pages and, if applicable, on field sampling data sheets. 

The information in the field book will include the following at a minimum. Additional information 

is included in the specific Standard Operating Procedures (SOPs) regarding the appropriate data 

sheets: 

• Project name 

• Location of sample 

• Sampler's signature 

• Date and time of sample collection 

• Sample identification numbers 

• Description of samples (matrix sampled), composite or grab sample 

• Analysis to be performed 

• Number and volume of samples 

• Description of Quality Assurance/Quality Control (QA/QC) samples 

• Sample methods or reference to the appropriate SOP 
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• Sample handling as appropriate for samples 

• Field observations 

• Personnel present 

SOP A 1 Sample Handling and Documentation 

Changes or deletions in the field book should be crossed out with a single strike mark, initialed, and 

dated by person making change and must be legible. Sufficient information should be recorded to 

allow the sampling event 'O be reconstructed without relying on the collector's memory. 

Each page of the field book will be signed by the person making the entry. Anyone making entries 

in another person's field book will sign and date those entries. 

Daily Quality Control Report 

To supplement the information recorded in the field book, DQCRs will also be maintained to 

document daily field activities and will note any nonconformances and corrective actions taken at 

every sampling location. DQCRs will be maintained by each field sampling team and cross­

checked for completeness at the end of each day by a sampling team member and/or the field 

operations leader. They will be signed and dated by the individual making entries and initialed by 

the reviewer upon completion. Copies of the DQCR will be forwarded to the USACE resident 

engineer by noon of the following day. Copies of the DQCR will be forwarded to the Foster 

Wheeler Environmental Corporation (FWENC) QA officer for review on a weekly basis. 

Sample Chain-of-Custody 

During field sampling activities, the path of the sample must be able to be traced from the time the 

samples are collected until laboratory data are issued. Information on the custody, transfer, 

handling, and shipping of samples will be recorded on a COC form. COCs will include site 

identification, field sample number, sample type, and analysis requested. 

The sample handler will be responsible for completing the COC form. The COC will be signed by 

the sampler when the sampler relinquishes the samples to anyone else. It is not necessary for 

Federal Express to sign the COC; however, the airbill will be retained by the sample handler for 
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tracking purposes. A COC form will be completed for each set of samples collected daily and will 

contain the following information: 

• Sampler's signature and affiliation 

• Project number 

• Date and time of collection 

• Sample identification number 

• Sample type/matrix 

• Grab or composite sample 

• Preservative used 

• Analyses requested 

• Number of containers 

• Signature of persons relinquishing custody, dates, and times 

• Signature of persons accepting custody, dates, and times (laboratory) 

• Method of shipment (i.e., Federal Express) 

The person responsible for delivery of the samples to the air carrier will sign the COC form, retain 

the last copy of the three-part COC form, document the method of shipment, and send the original 

and the second copy of the COC form with the sample (taped in a ziplock bag to inner cooler lid). 

Upon receipt at the laboratory, the person receiving the samples will sign the COC form and return 

the second copy to the project manager. Copies of the COC forms and all custody documentation 

will be received and kept in the central files. The original COC forms will remain with the samples 

until final disposition of the samples by the laboratory. The analytical laboratory will dispose of the 

samples in an appropriate manner 60 to 90 days after data reporting. After sample disposal, a copy 

of the original COC will be sent to the project manager by the analytical laboratory to be 

incorporated into the central files. 
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SOP A2 EQUIPMENT DECONTAMINATION 

A2.l PURPOSE 

SOP A2 Equipment Decontamination 

The purpose of this SOP is to provide guidance for the decontamination of equipment and 

sampling materials. 

A2.2 PROCEDURE 

Decontamination of Lar~e Equipment 

The following procedure will be used to decontaminate large pieces of equipment such as 

casings, auger flights, pipe and rods, and those portions of the drill rig that may stand directly 

over a boring or well location or that come into contact with casings, auger flights, pipes, or rods: 

1. Wash the external surfaces of equipment with high-pressure hot water and Alconox or 
equivalent nonphosphate, laboratory-grade detergent. If necessary, scrub until all visible 
dirt, grime, grease, oil, loose paint, rust flakes, etc., have been removed. The inside 
surfaces of the casing, drill rod, and auger flights will also be washed as described above. 
Specific decontamination instructions will be included in the project-specific addenda. 

2. Rinse with potable water. 

3. This decontamination procedure will be performed before equipment is used and between 
each well or other sampling locations. 

Decontamination of Samplin~ Equipment 

The following procedure will be used to decontaminate devices such as split-spoons, hailers, and 

augers that come into direct contact with the samples: 

1. Wash and scrub with Alconox or equivalent nonphosphate, laboratory-grade detergent. 

2. Rinse with potable water. 

3. Rinse with deionized, analyte-free water. 

4. Rinse with methanol (may be omitted if samples will not undergo organic chemical 
analyses). 

5. Rinse with deionized, analyte-free water. 

6. Air dry. 

Solvents used (methanol and hexane) will be pesticide grade or better. Decontamination of 

sampling equipment will be kept to a minimum in the field, and, whenever possible, dedicated 

sampling equipment will be used. Decontamination fluids will be disposed as specified in 
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Section 5.0, Waste Management. Personnel directly involved in equipment decontamination will 

wear appropriate personal protective equipment as specified in the Site Safety and Health Plan 

(SSHP). 
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SOP A3 SUBSURFACE SOIL SAMPLING 

A3 .1 PURPOSE 

The purpose of this SOP is to provide guidance for the collection of soil samples, which will be 

analyzed for nutrients and contaminants. 

A3.2 PROCEDURE 

The following elements regarding soil borings should be considered when developing project­

specific plans: 

• All drilling will conform to state and local regulations. Permits, applications, and other 
documents required by state and local authorities will be obtained. 

• The locations of all borings will be approved in writing by the Base before drilling 
commences. 

• The drill rig and all equipment that enters a borehole will be decontaminated in 
accordance with SOP A2. 

• The drill rig will not leak any fluids that may enter the hole or contaminate equipment 
that is placed in the hole. The use of rags or diapers to absorb leaking fluids is 
unacceptable. All leaking fluids will be caught in a proper container until the leak is 
repaired. If sample integrity could be compromised by leaking drill rig fluids, then 
sample operation may be shut down until the leak is repaired. 

• No fluids will be used to advance soil borings. 

• Surface water and extraneous materials will not enter the boring. 

• Boreholes will be abandoned by grouting. 

• All trash will be disposed as solid waste in a designated dumpster. 

• Drill cuttings will be stored on and covered with plastic until laboratory analytical data is 
received for characterization and disposal. 

• If analytical results are less than 1,000 milligrams per kilogram (mg/kg) total recoverable 
petroleum hydrocarbons (TRPH), drill cuttings will be disposed on site by evenly 
spreading. 

Before digging begins, a digging permit, "Base Civil Engineering Work Clearance Request" 

form, needs to be completed and approved by the chief of operations or chief of engineering and 

environmental planning at the Base. The work clearance request is processed immediately prior 

to the start of work. If delays are encountered and the conditions at the job site change (or may 
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have to be changed), this work clearance request must be reprocessed. The type of information 

that must accompany this permit includes the following: 

• Location 

• Work order/job number 

• Contract number 

• If the area has been staked/clearly marked or not 

• Sketch of the excavation 

• Type of facility work involved, i.e., pavements, drainage systems, railroad tracks, 
overhead or underground utility or communications, aircraft or vehicular traffic flow, 
security, etc. 

• Date clearance requested and terminated 

• Requesting official, phone number, and organization 

Direct Push Saroplin~ for Soil and Groundwater 

Direct push technology (DPT) will be used to rapidly collect soil and water samples whenever 

possible. This technique provides for collection of undisturbed samples and does not generate 

soil cuttings. This section discusses DPT methodology only. 

The contractor will need a copy of the DPT subcontractor work plan, waste containers, and 

appropriate health and safety gear. All additional equipment and materials will be provided by 

the DPT subcontractor. The DPT subcontractor should be equipped with a rig capable of 

pushing 30 feet and collecting soil and groundwater samples from any interval within that depth. 

Equipment should include at minimum the following items: 

• Hydraulic ram with hammer assembly 

• 1- to 1.5-inch diameter drill rods 

• Stainless steel piston-type, split-spoon, or equivalent soil sampling device that allows for 
lithologic characterization and retrieval of at least 400 milliliters of sample volume 

• Geoprobe®, Hydrocone®, bailer, Teflon® tubing and peristaltic pump or equivalent water 
sampling device 

• Small diameter polyvinyl chloride (PVC) riser and screen to make temporary wells if 
recovery is too slow 

• Decontamination equipment 
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• Health and safety equipment 

If a situation arises in which the groundwater recharge is too slow to allow for efficient sampling, 

a temporary PVC well can be installed for sampling at a later time. This well, however, must be 

installed according to the following specifications: 

• The well will be narrower in diameter than the DPT borehole, leaving annular space 
around the casing. 

• The well will be installed between 2 and 5 feet into the water table. 

• New PVC casing and screen will be used, decontaminated with a stream cleaner, and 
rinsed with copious quantities of deionized water. 

• Installation of well will occur using decontaminated gloves. 

• The well will be sampled and removed within 48 hours of installation. 

• If left unattended or overnight, the well should be fitted with locking well caps or a seal 
should be used that indicates tampering. 

• One volume of the sampling device will be purged prior to sampling. 

General Methodolo~y 

• Verify that the subcontractor has the necessary drilling and sampling equipment as well 
as proper decontamination supplies. 

• Confirm that sampling locations are staked and that the clearances from all on-Base and 
off-Base utilities have been obtained. Do not begin the sampling until proper digging 
permits have been obtained and all of the utility lines have been marked. 

• Locate the sample location and position the DPT rig. If the sample point is on thick 
asphalt or concrete, the DPT subcontractor will use a hammer-drill or equivalent to drill a 
hole through the pavement. 

• Verify that the sampling tip has been properly decontaminated, as specified in SOP A2.2, 
before beginning penetration. 

Soil Samplin2 Methodolo2y 

• For soil sampling, hydraulically advance the sampler to above the target sample interval, 
unlock the piston point, and advance the sampling device through the sampling interval. 

- Pull the rods using the hydraulic apparatus and remove the sample insert or split 
spoon. 

- Log the soil and collect the required samples as specified in the project-specific 
addendum and SOP A7. 
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• Continue sampling at additional depth intervals or abandon the borehole, as appropriate 
for the location. 

• Abandon DPT borehole by grouting or hydrating pellets in maximum lifts of 2 ft to avoid 
bridging and system short circuiting. 

Comments 

• If a buried object impedes the DPT sampler or if an insufficient sample volume is 
recovered, reposition the rig in a location to satisfy the intent of the original sample point 
and try again. Note this on the borehole logging form. 

• If the total recovered sample volume is insufficient for both screening and laboratory 
analysis, a second hole will be pushed as close as possible to the original hole and an 
additional sample will be taken from the same depth interval. The two samples will be 
composited prior to sampling for chemical analysis. Samples to be analyzed for BTEX 
will not be composited. 

• Samples will be collected directly above the smear zone from each of the three plumes. 
The exact location of DPT drilling will be determined in the field by the site geologist. 
Future samples will be collected within a 10 foot radius of previously collected samples. 
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SOP A4 DRUM SAMPLING 

A4.l PURPOSE 

SOP A4 Drum Sampling 

The purpose of this SOP is to provide guidance for the sampling of drums containing 

decontamination water. The laboratory analysis results for these samples will be used in 

determining the method of disposal. 

A4.2 PROCEDURE 

Field sampling procedures for the collection of drum contents using a glass pipette are as 

follows: 

NOTE: If drum is bulging, leaking, or indicates a potential to rupture, the drum will not be 

approached. Only remote opening and sampling will be performed in this case. 

• After opening the drum, a liquid phase sample will be collected using a glass pipette, 3 to 
4 feet in length. The sample will be transferred to a sample bottle via the pipette. Care is 
to be taken not to spill any of the sample onto the ground surface. 

• Upon completion of sampling, the pipette is to be properly disposed. 

• After sampling is complete, the opening on the drum cover will be closed by replacing 
the bung cap. If no bung cap was present, the hole will be closed using a fiberglass epoxy 
mix. Red flagging tape will then be tied around the drum indicating that the drum was 
sampled. The drum will be marked with an indelible marker such as a paint marker to 
indicate additional details such as sample/drum number, date, etc. 

• At the completion of the drum sampling program, all of the drums will be moved to a 
designated storage area. 

• Place analytical samples with preservative (if applicable) in cooler and chill to 4 degrees 
Celsius (°C). Samples will be shipped within 24 hours to a laboratory. 

• Fill out field notebook, sample log sheet, custody seals, labels, and COC forms. 

Drums found in a deteriorated condition such that a potential for release is evident will be packed 

in a salvage drum or in an overpack drum, the latter being preferred. Drums with openings 

sealed with a fiberglass epoxy mixture will be overpacked. 
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SOP AS CALIBRATION PROCEDURES FOR FIELD EQUIPMENT 
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GA-90 GAS ANALVZER CALIBRATION PROCEDURE 
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Chapter 3-Field Calibration 
Overview 

Field Calibration is menu-guided and can be completed in about ten minutes. The pump does not have to be running to pass 
calibration gas through instrument Using the pump will consume more· gas than necessary. The GA-00 contains a calibration 
map which is accessed by its micro~or for baseline reference data. This reference data was programmed into the GA-00 
during the factory calibration usil)J various gas mixtures in an environmental chamber. At. any time, the GA-90 can be reset by 
rerurning to the .. factory settings." This clears the GA-00 of anyuser calil:ration settings and restores the GA-00 to its original 
factory calibration. 

Factory calibration has been designed to give the best possible results over a wide range of conditions. However, the 
instrument's accuracy can be improved in specific operating ranges by performing a ·field calibration." .Most field instruments 
are calibrated or adjusted prior to takil)J a series of gas or pressure readings. They may also be checked for calibration during the 
reading and after readings are taken in order to verify the accuracy of the data collected. 

It is important to field calibrate the GA-90 on-site after the instrument has stabilized at working temperature. 
For this reason, a GA-90 that was calibrated in the cool of the morning may not read as accurately at the hottest 
part of the day. 

I 
- I 

Note: Field calibration of the GA-90 will improve the data collected in the range of the 
calibration gases used Less accurate readings of concentrations outside the calibrated 
range may occur. For example, a GA-90 field-calibrated using 50% CH4 and 35% C02 will 
give improved readingsforthe higher methane concentrations, but may provide less 
accurate readings at very low methane concentrations (which are not common in lfG). 
Recommended gas mixtures for reading landfill wells and probes are 15% methane, 15% 
carbon dioxide with balance nitrogen; and 4.5% oxygen with balance nitrogen. 

Calibration Gas/Span Gases 

Field calibration requires two calibration gas mixtures. One gas mixture is used to span oxygen and zero methane. The other 
is used to span methane, carbon dioxide and zero oxygen. The oxygen has two curves, 0-5% and 0-25%. The zero point is the 
same for both curves however the span is different The user need only to span the instrument using calibration gas below 5% for 
the 0-5% range or calibration gas below 25% for the 5-25% range. Regardless of the ranges used the instrument must be 
zeroed. Various calibration gas mixtures are available from LANDTEC. 

Zero Methane 

Calibration of the GA·OO starts by establishing the bottom point of the methane gas curve. The methane (a-14 ) is zeroed prior 
to taking readings at the start of each day. This is done by providing the GA-00 a sample that is known to have zero methane -
often air is used. This establishes a zero point This significantly improves the GA-00' s CH4 accuracy over the entire range. It is 
essential that the gas analyzer is clear of any CH4 at the time of zeroing. Care must be taken if the GA-00 is to be zeroed 
on a landfill site. There are situations where methane, Wiich is odorless and colorless, could be in the atmosphere . 

After the Zero methane function is perfonned, the GA4 00 recalculates 16 methane calibration points on its methaoo gas curve 
and stores the revised data in its memory. The GA·OO does not need to have the a-14 zeroed FNery time it is switched on because 
the most recent calibration data is stored in protected memory. 

Span Methane 

A field calibration spans the methane range prior to taking readings at the start of each day. The best results are obtained 
after the instrument has stabilized at its working temperature. The procedure alters the methane calibration at all concentrations 
and stores the revised data in protected memory. 

Note: The Zero Methane should be set before setting the Methane Span. 
~ 1994 Landfill Control Technologies. Corporate Headquarters 6055 E. Washington Blvd., Commerce. CA 94110 U.S.A. 6A·90 is a product trademark. 
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Span Carbon Dioxide (OPTIONAL FEATURE) 

~eld cal!bration .spans the C02. It should be spanned prior to ¥1kin.g readings at the ~rt of each day after the instrument has 
stabilized at 1ts working temperature. The procedure alters the cahbratmn at all concentrations and stores the revised data in 
protected memory. 

Zero Oxygen (OPTIONAL FEATURE) 

. This fynction is essential Vvilere low concentrations of o~en are e~ed (below 5%). Normally there is very little oxygen 
in LFG. This establishes the zero point of an 0xygon curve that 1s stored m the GA-90's permanent memory. 

Span Oxygen (OPTIONAL FEATURE) 
The oxygen calibration map contains two span curves, one for oxygen bel~w 5% and one for oxygen above 5%. The proper 

~rve is automatically selected. If a calibration gas wi~ less tha~ 5% oxygen is used, the_ lower span curve is set If the calibra­
tion gas h~s more than 5% oxygen, the higher c:ilibrat1on curve. is set. Due to f!ie resolution of the GA-90 proc~sor at higher 
concentrations, the GA-90 may not display the ox::ict concentration ent~red. This effect can be reduced by alter;mg the entered 
value so that the displayed value is as close to tho actual value as possible. · - ' 

Note: The Oxygen Zero must be set bof ore setting the Oxygen Span. 

Equipment 
To perform a field calibration. the followinu items are required. 

1. Cylinder of methane and carbon dioxide spnn 9ns 
2. Cylinder of 4/00 (4% 02 and 96% N2) calihrat1on gas . . . 
3. Pressure regulators for the above cylinders capable of regulatmg m the range of 0 -5 ps1g fitted with connectors suitable for 

1/4" Tygon tubing. . 
4. LANDTEC's regulator. Vvilich is set to delivor the required flow. or a regulator and flowmeter capable of delivering 300-500 cc 

per minute at2-5 psig. (See Figure 3.1.a) 
5. Interconnecting lengths of 1/4" Tygon tubing. 

All this equipment is available from LANDTEC. Other typeS of tubing can be used but the connections must be gas tight and 
secure. The calibration equipment set up is shoWll in Figures 3.1.a and 3.1.b. 

"1994 Landfill Control Technologies. Corporate Headquarters 6055 E. Washington Blvd .• Commerce; CA 94110 U.S-A. GA·90 is a product trademark. 
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Rgure3.1.a 

Pressure/ 
Flow Regulator 

Sample Line 
Tygon Tubing 

Exhaust 
Tygon Tubing 

·Calibration Gas 
Canister 

Gas Flow ..._ 

Rgure3.1.b 

Pressure Regulator 
Sample Line 
Tygon Tubing 

Calibration Gas 
Canister 

Flow Meter Gas Flow ..._ 

Exhaust 
Tygon Tubing 

- \ 
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Setting Up.the Equipment 

~described and srown in the Equipment Section, begin assembly of the GA-90: 

1. Connect calibration gas cylinder to the pressure regulator. 

2. Connect sample i~ line. 

3. Connect second 24' of 1/4' Tygon tubing to the exhaust nozzle of the GA-00. Direct exhaust away from you and out of the 
immediate area. 

4. Tum the calibration gas cylinder valve two turns. 

5. If using a LANDTEC regulator, no flow meter is required. Turn off cylinder valve. 

6. If not using the LANDTEC regulator, adjust the regulator discharge pressure to 2 psig and the flow meter to 300 cc per 
minute. Pinch the gas supply hose that will attach to the GA-00. The regulator discharge pressure should not climb to over 5 
psig. Tum off the cylinder valve. 

Note: This procedure will be duplicated for the second span gas when Oxygen is cali­
brated. The Oxygen/Carbon Dioxide calibration gas cylinder will be substituted for the 
Methane/Carbon Dioxide calibration gas. 

Recommended Calibration Gases 
Zero Gases: Air to zero methane (in non-methane environment) 

4.5% oxygen balance nitrogen to zero methane in methane environment 

Span Gases: 15% methane, 15% carbon dioxide, balance nitrogen (span gas) 
4.5% oxygen, balance nitrogen (span gas) 

Recommended Calibration Method 
' .. 

1. Zero methane ' 

2. Connect methane/carbon dioxide mixture 

3. Span methane and carbon dioxide 

4. Zero oxygen using methane/carbon dioxide mixture 

5. Disconnect methane/carbon dioxide mixture 

6. Connect 4.5% oxygen mixture 

7. Span oxygen 

8. Disconnect oxygen mixture 

. ~ 
I 

I 
I 
I 
I 
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General Utilities 5 - Gas Calibration 
The GA-00 is factory calibrated. To improve accuracy, all standard landfill gas instruments are field calibrated, zeroed or in 

other ways adjusted pior to wary use . This function is done from the General Utilities Menu of the GA-90 which is explained in 
Chapter 2. Because of the importance of Gas Calitration, this function has been made a separate section. To get to the General 
Utilities Screen on the GA-00, see Chapter 2, Using the Menu Screens. 

1. Press KEY 1-General Utilities at the Main Menu Screen (See Figure 32.L 

Figure32 

1-General Utilities 
2-Read Gas Levels 
3-View/Print Data 
4-Download Data 

2. The General Utilities Screen appears as shown in Rgure 3.3. 

Rgure3.3 

1-Check Time/D.ate 
2-USA/Metric Units 
3-Gas Alarms 
9-More 0-Exit 

I -
I 

3. The gas calibration function is not on the first General Utilities Screen. To reach this screen, press KEY 9-More and KEY 5-
Gas Calibration (Rgure 3.4). You could also select KEY 5 vvtiile at the first General Utilities Screen and proceed directly to 
the gas calibration screen. 

Rgure3.4 

4-Memory 
5-Calibration 
6-ID Maintenance 
9-Back 0-Exit 
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4. After selecting KEY 5-Gas Calibration on the General Utilities Sub-Menu Screen, the first Gas Calibration Screen appears ·1 
as shown in Rgure 3.5. 

Figure 3.5 

1-CH4 Calibration 
2-C02 Calibration 
3-02 Calibration 
4-Factory Settings 

5. There are four possible choices. The first allows a field calibration to be performed on the GA-90 for methane. The second 
choice calibrates carbon dioxide. The third choice calibrates oxygen. The fourth choice returns the GA-90 from a field 
calibration established by the user to the original factory settings. 

6. Each of these calibration options will oow be reviewed in order. 

Methane (CH4) Calibration 
Zero Methane 

1. Pressing KEY 1-CH4 Calibration on the Calibration Screen brings up the Methane Calitration Screen (Figure 3.6). 

Figure 3.6 

1-Zero CH 4 
2-Calibrate CH 4 Span 
0-Previous Menu 

2. Pressing KEY 1-Zero CH4 brings up the Zero Methane Screen !Figure 3.7). A methane percentage will not display until the 
IR Bench mrms up. A plus or negative sign may appear on the far left of the display. This symbol can be ignored. 

1-Zero 

Figure 3.7 00 2 cH 4 Level 
+ • % Gas 5-Pump 

0-Exit 

Note: Do not perfonn this procedure in the presence of methane. 
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3. If using oxygen calibration gas to zero methane, see steps 3-6 in the Span Methane section then return to step of this section. 

4. If using air to zero methane, press KEY 5-Pump to tum on the GA-90 sample pump. There should be no calibration gas 
hoses attached to the GA-90 during this procedure. The GA-00 will be drawing in a sample of normal air-which must be 
free of methane. Allow the pump to run for two minutes or until gas reading stabilizes. 

5. Press KEY 1 - Zero level and one of the following screens (Figure 3.8 or Figure 3.9} will be displayed for three seconds 
before returning to the Zero Methane Screen shown in Figure 3.7 . 

Agure3.8 
CH4 Not Zeroed 

Agure 3.9 
CH4 Zeroed 

6. If the CH4 Not Zeroed Screen (Figure 3.81 was displayed. return to the Gas Calibration Screen by pressing KEY 0-Exit 
Recheck that no methane was present and re-zero the methane. If problem continues. proceed to instructions contained in 
this section for Factory Settings . 

7. If the CH4 Zeroed OK Screen (Figure 3.9} appeared. press KEY 0-Exit to return to the Methane Calibration Screen (Figure 
3.1 OJ. Press KEY 2-talibrate CH4 Span and proceed to the next section. 

Agure3.10 

1-Zero CH 4 
2-Calibrate CH 4.Span 
0-Previous Menu 
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Span Methane 
1. Read following warning below before proceeding with the next steps. 

WARNING: The GA-90 is not certified as intrinsically safe. The following procedure 
MUST NOT be done in a confined area (such as well vaults, underground and indoors) or 
where there is any chance of sparking or ignition. No smoking, exposed lighting, or other 
sources of ignition should be in the area • On the GA-90, ensure that exhaust gas is safe, 
not blocked and properly vented away from you. Ensure that no leaks are present Unless 
all above conditions are maintained, an explosion could occur resulting in serious injury 
or death. 

2. After selecting KEY 2-Calibrate CH4 Span on the Methane Calibration Screen, the following CH4 Span Screen appears 
(Rgure 3. 1 1 ). 

1-Enter 

Figure3.11 O·o 0 CH4 gas con 
+ • % Gas 5-Pump 

0-Exit 

3. Connect the 1 /4 • T ygon tubing from the calibration gas regulator /flow meter to the GA-90 gas sample port (Flgure 1. 1 ). 
Attach, if not already attached, the T ygon tubing to the exhaust port of the GA-90. Direct the exhaust away from you and out 
of the immediate area. 

4. Tum on the calibration gas mixture of methane and carbon dioxide. Pump does not have to be on and will consume 
more gas than necessary if used. 

5. If not using LANDTEC supplied regulator, check the callpration gas flow at 300cc and pressure no greater than 2 psig. 

6. Allow the Calibration gas to flow· into the GA-00 for one\lilinute or until instrument gas reading stabilizes. 

7. After one minute, read the methane Gas Concentration on the screen. It should be stable and not changing more than a few 
tenths of one percent at the 15% gas level, 2% at the higher gas level. 

8. Press KEY 1-Enter Gas Con and input the methane concentration of the calibration gas from the keyboard of the GA-90 
(Rgure 3.12). Enter the percentage as three digits XX.Xo/o. 15% methane would be input as 150. The GA-90 will automati· 
cally place a decimal point in the proper position. After the percentage is entered, press KEY 0-Exit 
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Rgure3.12 

-------·-------------------·--·· 

Enter Concentration 
of Calibration Gas 

CH 4 ?-.-o/o 
0-Exit 

9. The next screen is the Caution Re-Calitrate Screen (Figure 3.13). 

Rgure3.13 

Caution Re-calibrate 
Are you sure? 

1-Yes 2-No 

10. Press KEY 1-Yes and one of two messages will appear(Figure 3.14 or Rgure 3.15). 

Rgure3.14 

Calibration gas NOT 
accepted. Retry? 

1-Yes 2-No 

I -
I 
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Re-calibrated OK 
Rgure3.15 

11. If the Calibration OK Screen flashed (Rgure 3.15J, proceed to step 13. 

12. If the Calibration Gas Not Accepted Screen appears (Rgure 3.14) press Key 1-Yes and re-enter methane percentage. If 
Calibration Gas Not Accepted Screen still appears. press KEY 0-No and start procedure again from zero ·methane. If problem 
persists, proceed to Factory Settings later in this chapter. 

13. If no further calibration is required go to step 15. 

14. If C02 is to be calibrated, press KEY 0 twice. The Gas Calibration Screen (Rgure 3.16) should appear. Follow C02 calibration 
instructions on next page. 

15. Turn off calibration gas cylinder. Remove gas hose attached to gas sample port Leave exhaust port hose connnected. Turn 
on pump and purge instrument with air for 60 seconds (CH4 concentration should read 00.0%). You have successfully 
completed a CH4 field calibration. Press Key 0 to return to Main Menu Screen. If instrument has C02 option. press KEY 0 
twice to return to Gas Calibration screen. 

Carbon Dioxide (C02) Calibration (OPTIONAL FEATURE) 
1. Because the carbon dioxide used in this calibration contains methane. the following warning must be adhered to before 

proceeding with the steps below. 

WARNING: The GA-90 is not certified as intrinsically safe. The following procedure 
MUST NOT be done in a confined area (such as well vaults, underground and indoors) or 
where there is any chance of sparking or ignition. No smoking, exposed lighting, or other 
sources of ignition should be in the area • On the GA-90, ensure that exhaust gas is safe, 
not blocked and property vented away from you. Ensure that no leaks are present Unless 
all above conditions are maintained, an explosion could occur resulting in serious injury 
or death. 

2. Press Key 2 - C02 Calibration on the Gas Calibration Screen (Figure 3.16). 

Rgure3. 76 

1-CH4 Calibration 
2-C02 Calibration 
3-02 Calibration 
4-Factory Settings 
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3. There is no Zero C02 function as there is in the methane or oxygen calibration procedures. The following C02 Span Screen 
will appear (Figure 3.17). 

1-Enter 

Figure 3.17 00 n C02 gascon 
+ • \lo1o Gas 5-Pump 

0-Exit 

4. Press KEY 1-Enter Gas Con and the Enter Concentration Screen shown in Figure 3.18 appears. Input the carbon dioxide 
concentration of the calibration gas from the keyboard of the GA-90 (Figure 3.18). Enter the percentage as three digits 
XX.Xo/o. 15% carbon dioxide would be input as 150. The GA-90 will automatically place a decimal point in the proper 
position. After the percentage is entered, press KEY 0 - Exit 

Rgure3.18 

Enter Concentration 
of Calibration Gas 

C02 _?-.-% 
0-Exit 

5. The next screen, Figure 3.19, is the Caution Re-Calibrate Screen. 

Rgure3.19 

Caution Re-calibrate 
Are you sure? 

1-Yes 2-No 

6. Press KEY1-Yes and one of two messages will appear(Rgure320 or Figure 321). 

' -
' 
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Figure3.20 

Figure 3.21 

Calibration gas NOT 
accepted. Retry? 

1-Yes 2-No 

Re-calibrated OK 

7. If the Calibration OK Screen (Figure 311) flashed, proceed to step 9. 

8. If the Calibration Gas Not Accepted Screen appears (Figure 3.20) press Key 1-Yes and re-€nter methane percentage. If 
Calibration Gas Not Accepted Screen still appears, press KEY 0-No and start procedure again. If problem persists, proceed 
to Factory Settings later in this chapter. 

9. If no further calibration is required go to step 11. 

10. If oxygen (OPTIONAL) is to be calibrated, press KEY D. The Gas Calibration Screen (Figure 3.16) should appear. Perform 
following 02 calibration instructions. 

11. Tum off calibration gas cylinder. Remove gas hose attached to gas sample port Leave exhaust port hose connnected. Tum 
on pump and purge instrument with air for 60 seconds (C02 concentration should read 0.00%). You have successfully 
completed a C02 field calibration. Press KEY 0 twice to return to Main Menu Screen 

OXYGEN (02) CALIBRATION (OPTIONAL FEATURE) 
Zero Oxygen 

1. There are two calibration gas mixtures used for the calibration of oxygen. The methane/carbon dioxide calibration gas 
previously used to calibrate the methane and carbon dioxide is used to Zero oxygen because there is no oxygen in the 
mixture. A second calibration gas with a mixture of oxygen and nitrogen will be used to set the oxygen level in the next 
section. Because the calitration gas used in this calibration contains methane, the warning below must be followed before 
proceeding with the following procedure. 
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WARNING: The GA-90 is not certified as intrinsically safe. The following procedure 
MUST NOT be done in a confined area (such as well vaults, underground and indoors) or 
where there is any chance of sparking or ignition. No smoking, exposed lighting, or other 
sources of ignition should be in the area • On the GA-90, ensure that exhaust gas is safe, 
not blocked and properly vented away from you. Ensure that no leaks are present Unless 
all above conditions are maintained, an explosion could occur resulting in serious injury 
or death. 

2. Press Key 3-02 Calibration on the Gas Calibration Screen (Rgure 3.22). 

Figure3.22 

1-CH4 Calibration 
2-C0 2 Calibration 
3-02 Calibration 
4-Factory Settings 

3. The Oxygen Calibration Screen will appear (Rgure 3.23). 

Figure 3.23 

1-Zero 0 2 
2-Calibrate 0 2 Span 
0-Previous Menu 

4. Pressing KEY 1-Zero 02 will bring up the Zero Oxygen Screen (Figure 3.24). 

1-Zero 

Figure3.24 00 2 
.
02 

Level 
+ • % Gas 5-Pump 

0-Exit 

5. Read the oxygen Gas Concentration on the screen. It should be very near 00.0 % and not changing more than a few tenths of 
one percent 

Note: Even if the screen displays 00.0% oxygen, proceed with step 6 below, the Oxygen 
must be zeroed anyway. 
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6. Press KEY 1 ·Zero level and the one of following screens (Figure 325 or Figure 3.26) are displayed for three seconds before 
returning to the Zero Oxygen Screen shown above. If the 02 Zeroed Screen was displayed proceed to step 9 below. 

Figure3.25 

Figure3.26 

Level NOT Zeroed 
Please refer to 

Operating Manual 

0 2 Zeroed 

7. If the Oxygen NOT Zeroed Screen was displayed, return to the Oxygen Calibration Screen. Recheck hose for air leaks and 
that the calibration gas contains no oxygen. The gas used must be oxygen free. Connect the correct gas (if necessary) and 
re-zero the oxygen. If the problem continues, proceed to instructions contained in this section for Factory Settings. 

8. If the Oxygen Zeroed OK Screen flashed, tum off the calibration gas. 

9. Remove the hose to the GA-90 from the flow regulator. 

10. Press KEY 0-Exit to return to the Oxygen Calibration Screen Shown in Figure 327 and proceed to the next section. 

Span Oxygen (OPTIONAL FEATURE) 

1. From the 02 Calibration Screen (Figure 327), press KEY 2-Calibrate 02 Span and the Oxygen Calibration Screen (Figure 
3.28) will appear. 

Figure3.27 

1-Zero 0 2 
2-Calibrate 0 2 Span 
0-Previous Menu 
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1-Enter 

Figure328 00 0 02 
gas con 

+ • % Gas 5-Pump 
0-Exit 

2. Change the Calibration Gas mixture to Oxygen/Nitrogen. Install the regulator/flow meter on the new Calibration Gas mixture 
as directed previously in the section Setting Up the Equipment 

3. Comect the 1/4" T ygon tubing from the calibration gas regulator/flowmeter to the GA-00 gas sample port (Rgure 1.1 ). 
Attach, if not already attached, the T ygon tubing to the exhaust port of the GA-90. Direct the exhaust a~ from you and out 
of the immediate area. 

4. Tum on the calibration gas mixture of oxygen and nitrogen. 

5. Check the calibration gas flow (300 cc) and pressure (2 psig) if not using the LANDTEC regulator. 

6. Allow the calibration gas to flow into the GA-90 for two minutes or until 02 reading stablizes. 

7. After two minutes, read the oxygen Gas Concentration on the screen. It should be stable and not changing more than a few 
tenths of one percent 

8. Press KEY 1-Enter Gas Con and input the oxygen concentration of the CALIBRATION GAS from the keyboard of the GA-90 
(Rgure 3.29). Enter the percentage as three digits XX.X%. 4% oxygen would be input as 040. The GA-90 will automatically 
place a decimal p::iint in the proper position. After the percentage is entered, press KEY 0-Exit. 

I -
I 

Figure3.29 

Enter Concentration 
of Calibration Gas 

02 ?-.-% 
0-Exit 

9. The next screen to appear, Rgure 3.30, is the Caution Re--Calibrate Sereen. 

C> 1994 landfill Control Technologies, Corporate Headquarters 6055 E. Washington Blvd .• Commerce, CA 94110 U.S.A. GA-90 is a product trademark. 

GA-90 Operation Manual. Version MK2C 1.12, Chapter 3-Field Calibration Paoe 23 



...... ---- __ ...... -· -~- - .. . . . . - . .. . .. . .. . . . - - .. 

Figure 3.30 

Caution Re-calibrate 
Are you sure? 

1-Yes 2-No 

. ·---- -·--·-···· .. . . . . ......... .,. ___ _ , 
I 
] 

] 

·1 

10. Press KEY 1-Yes and one of two screens will awear(Figure 3.31 or Figure 3.32). If the Calibration OK Screen flashed. .

1 proceed to step 14. 

Figure 3.31 

Figure3.32 

Calibration gas NOT 
accepted. Retry? 

1-Yes 2-No 

Re-Calibrated OK 

I -
I 

11. If the Calibration gas NOT Accepted Screen appears, several things could have hawened. Press KEY 1-Yes and enterthe 
percentage of oxygen in the Calibration Gas. It is possible the wrong percentage was input If on a second attempt this has 
not worked, i:ress KEY 0-No and return to the oxygen Calibration Menu. Start the procedure over again-Zero oxygen and 
then calibrate oxygen. If there are still problems, proceed to the Factory Settings section in this section. 

12. Press KEY 0-Exit and return to the Oxygen Calibration Screen shown on the following page. 

13. Tum off the Calibration Gas. Remove the Calibration Gas hose attached to the gas sample port Leave the exhaust port hose 
connected. Press KEY 5-Pump to purge instrument with air for 60 seconds. 

14. Optional Step Upper 02 Scale Calibration- The GA-00 was just calibrated on 0-5% oxygen scale. The 5-21 % scale can be 
calibrated usirYJ normal air. While on the Oxygen Calibration Screen press KEY 5-Pump and enter an 02 concentration of 
21.0% even though the screen will seldom reach more than 20.7%. You have just calibrated the upper oxygen scale. 
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1-Zero 

Figure3.33 20 6 02 
Level 

+ • o/o Gas 5-Pump 
0-Exit 

15. To exit press KEY 0 until the main menu appears. You have successfully completed an oxygen Reid Calibration . 

Factory Settings Calibration 

A:; previously mentioned, the GA-90 can be returned to its original Factory Settings Calibration. This procedure eliminates the 
field calibration done in the above procedures. It is sometimes necessary to bring the GA-90 back to factory settings before trying 
to field calibrate the unit. 

1. From the Gas Calibration Screen. Rgure 3.34. press KEY 4-Factory Settings. 

Figure3.34 

1-CH4 Calibration 
2-C0 2 Calibration 
3-0 2 Calibration 
4-Factory Settings 

2. The Caution Screen, Rgure 3.35, shown below will be displayed. If KEY 0 - No is p~ssed, screen represented in Figure 3.36 
will appear for two seconds and the Gas Calibration Screen will return. . \ 

Figure3.35 

CAUTION Return to 
Factory Setting of 
Calibration & Zero 
1-Yes 2-No 

© 1994 Landfill Control Technologies. Corporate Headquarters 6055 E. Washington Blvd • ."Commerce. CA 94110 U.S.A. GA·90 is a product trademark. 

GA-90 Ooeration Manual. Version MK2C 1.12. Oiaoter 3-FiP.lrl r~tihr;rtinn o~~~ .,c: 
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Figure3.36 

Factory Setting 
NOT Set 

I 
I 
I 

3. Press KEY 1-Yes and the saeen shoW1 in Rgure 3.37 is displayed for three seconds before returning to the Gas Calibration I 
Screen shown in step 1. 

Figure3.37 

Factory Setting 
Set OK 

4. After loading the factory setting, the methane and oxygen calibration must be rezeroed prior to use. 

After Completing Gas Calibrations 

Additional General Utilities functions should be addressed after the GA-90 is field calibrated. These functions are available 
from the General Utilities Menu and include: · 

I .. 
I 

KEY 1-Check Time/Date-to make sure the data collected is properly date stamped. 

I 
I 
I 
I 
I 
I 

KEY 4-Check Memory-{o see if there is enough space in the GA-00 for the reading you plan to do. Otherwise the memory I 
will have to be cleared. 

KEY 3-Set Gas Alarms-if you wish to have the GA-90 alert you to unusual gas conditions or tum alarms off. I 
After completing the gas calibrations, you can begin to read gas levels. Go to Chapter 5-Read Gas Levels, of this manual. 

IC> 1994 Landfill Control Technologies, Corporate Headquarters 6055 E. Washington Blvd .• Commerce, CA 94110 U.S.A. GA-90 is a product trademark. 
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MODEL 128 ORQANIC VAPOR ANALYZER CALIBRATION PROCEDURE 
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FIGURE 1 
PORTABLE ORGANIC VAPOR ANALYZER 

INTRODUCTION • • • . 

GENERAL DESCRIPTION 
Major Features .••. 
Standard Accessories 
Particulate Filters 
Specifications . • •• 
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3 
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CALIBRATION 

Recalibration to Various Organic 
Vapors 

The OVA 128 is capable of responding 
to nearly all organic compounds. At 
the time of manufacture, the analyzer 
is calibrated to mixtures of methane 
in air. For precise analysis it is 
necessary to recalibrate with the spe­
cific compound of interest. The GAS 
SELECT control is used to set the elec­
tronic gain for a particular compound. 

The instrument is recalibrated using a 
mixture of a specific vapor in air, 
with known concentration. After the 
instrument is in operation and the 
normal background is zeroed, draw a 
sample of the calibration gas into the 
instrument. The GAS SELECT Knob on 
the panel is then u~ed to set the read­
out meter indication to correspond to 
the concentration of the calibation 
gas mixture. 

The instrument has now been calibrated 
to the vapor mixture being used. 
After this adjustment, the setting on 
the "digidial" should be recorded for 
that particular organic vapor com­
pound. This exercise can be performed 
for a large variety of compounds, 
thereby generating a "library" which 
can be used for future reference with­
out need for additional calibration 
standards. 

To read a particular compound, the GAS 
SELECT control is turned to the prede­
termined setting for the compound. 
Calibration on any one range automati­
cally calibrates the other two ranges. 

Using Empirical Data 

Relative response data can be used to 
estimate the concentration of a vapor 
without need to recalibrate the ana­
lyzer. With the instrument calibrated 
to methane, obtain the concentration 
reading for a calibration sample of 
the test vapor. The response factor 
(R) in percent, for that vapor is: 

R Actual Concentration 

Measured Concentration 

To determine the concentration of an 
unknown sample of that vapor, multiply 
the measured concentration by R. 

Calibration Standards 

Commercial Standards 

Commercially available standard sam­
ples offer the most convenience and 
are recommended for the most precise 
analyses. Always remember to obtain 
the desired vapor in an air background. 
Samples should be drawn from the cylin­
der into a collapsed sample bag, then 
drawn from the bag by the instrument 
to prevent a pressure or vacuum at the 
sample inlet. 

Preparation of Standards 

The following procedure is for genera­
ting calibration standards as an alter­
native to using commercial mixtures. 

Obtain a five (5) gallon glass bottle 
and determine its volume by measuring 
the volume of water needed to fill it 
(use of a 1000 mL graduated cylinder 
is convenient). Another approach is 
to weigh the empty bottle, fill it 
with water and weigh again. The dif­
ference between the two values is the 
weight of water. By multiplying the 
weight of water in pounds by 0.455, 
obtain the volume of the bottle in 
liters. Empty the water and allow the 
bottle to dry; Place a one-foot piece 
of Teflon tubing in the flask to aid 
in mixing the vapors uniformly with 
the air. The volume of such a bottle 
should be about 20 liters, which is 
20,000 mL. If the volume were 20,000 
mL, then a 2 mL sample of a gas would 
be equivalent to 200 mL per 2 million 
mL or 100 ppm (V/V) . Use of a gas 
tight Syringe, readable in 0.01. mL, 
allows the preparation of mixtures in 
the 1-2 ppm range, which are suff i­
cient for the quantitative estimation 
of concentrations. A plastic stopper 
is loosely fitted to the tip of the 
bottle. The needle of the syringe is 
placed inside the jug neck and the 
stopper squeezed against the needle to 
decrease leakage during sample intro­
duction. Inject the sample into the 
bottle and withdraw the needle without 
removing the stopper. Tighten the 
stopper and shake the bottle for a few 
minutes with sufficient vigor that the 
plastic tubing in the bottle moves 
around to ensure good mixture of the 
vapors with the air. 



Calculations 

Injection Volume Concentration X Molecular Weight x System Volume 
Density X Molar Volume at STP* 

(C) (MW) (V) 

{D) (V) 

Using the Ideal Gas Law, PV=RT, th0 molar volume of any gas at STP (25 C 
and 1 atm) is: 

v = RT Universal Gas Constant x Tem2erature 
p Pressure 

= t0.08206 litre atmJ (298.15 
mol K 

1 atm 

= (24.47 L) (mol-l) 

Therefore, the injection volume neces­
sary to prepare 1 liter of a 100 ppm 
sa~ple of hexane would be: 

K) 

(100 ppm) l (86.18 g) (mol-l) I (1 liter) 

?.II 611-132 
Page 11 

"Injection Volume 
L (0.659 g) (mL- 1 ) I L (24.47 L) (rn•)l- 1 ) I L (1000 :nf,) (1-l)] 

0.534 pL 

* STP - Standard Temperature and Pressure 

Primary Calibration for Methane 

Internal electronic adjustments are 
provided to calibrate and align the 
circuits. After initial factory cali­
bration, it should not be necessary to 
repeat the calibration unless the ana­
lyzer undergoes repairs which affect 
calibration. If the OVA 128 will be 
extensively used for analysis of a 
sample other than methane, recalibra­
tion of the electronics (after reset­
ting the GAS SELECT CONTROL) may 
result in better accuracy. See 
Recalibration to Various Organic 
Vapors above. 

Primary calibration of this instrument 
is accomp~1snea ac cne raccoLy u~L·~ 
methane-in-air, sample gases. 

R-31 R-32 R-33 R-38 

FIGURE 4 
LOCATION OF ELECTRONIC ADJUSTMENTS 
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Calibration Using Known Samples 
for Each Range (Refer to Figure 4) 

The accuracy stated under Specifica­
tions is obtained when the instrument 
is calibrated with known concentra­
tions for each range. Prepare sepa­
rate samples of methane-in-air in 
these concentration ranges: 7 to 10 
ppm, 90 to 100 ppm, and 900 to 1000 
ppm. Calibrate the instrument as fol­
lows: 

a) Place the instrument in normal 
operation and allow a minimum of 
15 minutes for warm-up and sta­
bilization. 

b) Set the GAS SELECT control to 
300. 

c) Set the CALIBRA'rE Switch to Xl. 

d) Set the CALIBRATE ADJUST (Zero) 
Knob so that the meter reads zero. 

e) Check that the meter reads zero 
on the XlO and XlOO ranges. 

f) Set the CALIBRATE Switch to Xl 
and introduce the sample with 
known concentration in the 7 to 
10 ppm range. 

g) Adjust R31 so that the meter read­
ing corresponds to the sample 
concentration. 

h) Set the CALIBRATE Switch to XlO 
and introduce the sample with 
known concentration in the 90 to 
100 ppm range. 

i) Adjust R32 so that the meter read­
ing corresponds to the sample 
concentration. 

j) Set the CALIBRATE Switch to XlOO 
and introduce the sample with 
known concentration in the 900 to 
1000 ppm range. 

k) Adjust R33 so that the meter read­
ing corresponds to the sample 
concentration. 

l) The instrument is now calibrated 
for methane and ready for ser­
vice. 

Calibration Using a Single Sample 
Calibration (Refer to Figure 4) 

Calibration may be accomplished using 
a single known sample of methane in 
air in the range of 9_Q to 100_EE!!I. 
This may not provid~acy 
stated under specifications but is 
adequate for field survey work. 

a) Place instrument in normal opera­
tion with CALIBRATE Switch set to 
XlO and GAS SELECT control set to 
300. 

b) Use the CALIBRATE ADJUST (zero 
Knob to adjust the meter reading 
to zero. 

C) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

k) 

Introduce a methane sample of a 
known concentration (between 90 
and 100 ppm not to exceed 100 
ppm) and adjust trimpot R-32 so 
the meter reading corresponds to 
the known sample. 

This sets the instrument gain for 
methane with the panel mounted 
gain adjustment (GAS SELECT) set 
at a reference number of 300. 

Turn off HYDROGEN SUPPLY VALVE to 
put out flame. 

Leave CALIBRATE Switch on XlO 
position and use CALIBRATE ADJUST 
(zero) Knob to adjust meter read­
ing to 4 ppm. 

Place CALIBRATE Switch in Xl posi­
tion and using trimpot R-31 ad­
just meter reading to 4 ppm. 

Move CALIBRATE Switch to XlO posi­
tion again. Use CALIBRATE ADJUST 
(zero) Knob to adjust meter to a 
reading of 40 ppm. 

Move CALIBRATE Switch to XlOO 
position and use trimpot R-33 to 
adjust meter reading to 40 ppm. 

Move CALIBRATE ADJUST (zero) Knob 
to adjust meter reading to zero. 

Unit is now balanced from range 
to range, calibrated to methane, 
and ready to be placed in normal 
service. 
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SOP A6 RESPIROMETRY TESTING 

The document Principles and Practices of Bioventing will be used as guidance for performing 

respirometry testing (Leeson and Hinchee 1995). 

A6. l PURPOSE 

Respirometry testing will be conducted in order to monitor the performance of the SWMU 136 

bioventing system. 

A6.2 PROCEDURE 

Oxygen, carbon dioxide, and methane gases and hydrocarbon concentrations will be monitored at 

the bioventing well. A Century OVA model 128 or equivalent flame-ionization detector will be 

used to measure hydrocarbon concentrations and a Land Control Technologies GA-90 will be used 

to measure the remaining gases. 

Before a reading is taken, approximately 5 well volumes are removed from the well by reversing 

the blower and running for 10 to 15 minutes. The probe is then purged for a few minutes until the 

gas levels are stable. Initial readings are taken every 2 hours and then progressively over 4- to 8-

hour intervals. If oxygen uptake is rapid, more frequent monitoring may be required. If it is 

slower, less frequent readings may be acceptable. The experiment usually is terminated when the 

soil gas oxygen concentration is approximately 5% (Leeson and Hinchee 1995). 

A6.2.l Interpretation ofRespirometry Test Results 

Oxygen utilization rates are determined from data obtained during the respirometry test. The rates 

are calculated as the zero order relationship between percent oxygen and time. Typically, a rapid 

linear decrease in oxygen is observed, followed by a lag period once oxygen concentrations drop 

below approximately 5%. To calculate oxygen utilization rates, only the first linear portion of the 

data is used because this represents oxygen utilization when oxygen is not limiting, as is the case 

during active bioventing (Leeson and Hinchee 1995). 
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To estimate hydrocarbon biodegradation rates from the oxygen utilization rates, a stoichiometric 

relationship for the oxidation of the contaminant is used. For hydrocarbons, hexane is used as the 

representative hydrocarbon. The stoichiometric relationship used to determine petroleum 

degradation rates is (Leeson and Hinchee 1995): 

Based on the utilization rates (% oxygen per day), the biodegradation rate in terms of mg hexane­

equivalent per kg of soil per day is estimated using the following equation (Leeson and Hinchee 

1995): 

ks= -ko ea P02 C (0.01) 

Pk 

Where: ks= biodegradtion rate (mg/kg-day) 

ko =oxygen utilization rate (%/day) 

ea= gas-filled pore space (m3 gas/cm3 soil) 

p02 =density of oxygen (mg/L) 

C = mass ratio of hydrocarbons to oxygen 

Pk= soil bulk density (g/cm3) 

These terms may be derived through either direct measurement or calculation. The oxygen 

utilization rate, ko, is directly measured with the GA-90 during the respirometry test. The ratio of 

hydrocarbons to oxygen required for mineralization, C, is calculated to be 0.29 based on the 

stoichiometry for hexane. This neglects any conversion to biomass, which probably is small and 

difficult, if not impossible, to measure. The density of oxygen, Poi. is assumed to be 1,331 mg/L. 

This assumption is based on a vadose zone air temperature of 68°F, which will not vary with 

seasonal changes. The bulk density of soil, pk, is assumed to be 1.36 dry g/cm
3

, which is the 

density for wind deposited silt. The gas-filled porosity, ea, is calibrated with the following 

equations (Leeson and Hinchee 1995): 
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Where: 0 = 1 - Pk /2.65 g/cm3 = 1 - 1.36 g dry soil/cm3 I 2.65 g/cm3 = 0.49 

E>w = M (pk /2.65 g/cm3
) 

Where: M = soil moisture (g moisture/g soil); assume M of contaminated zone is 0.40 gig 

E>w = 0.40 (1.36 g dry soil/cm3 12.65 g/cm3
) = 0.21 

1berefore: E>a = 0.49 - 0.21 = 0.28 

Therefore: k8 = - ko (0.28) {1,33lmg/L) (0.29) (0.01) = -0.79 ko 
1.36 g dry s011/cmJ 

A6.2.2 Field Instrumentation and Measurement 

A Century OVA model 128 or equivalent flame-ionization detector and Land Control Technologies 

GA-90 will be used to measure hydrocarbon concentrations and gas levels, respectively. After each 

instrument is connected to the well head, they will purge for a few minutes until the readings 

stabilized. After the readings have stabilized, they will be recorded on the appropriate site 

visitation form, Appendix B. 

Oxygen. Carbon Dioxide, and Methane 

The GA-90 will be calibrated each day prior to performing respirometry testing. The calibration 

and maintenance of the GA-90 will be performed in accordance with SOP A5, Calibration 

Procedures for Field Equipment. 

Hydrocarbon Concentration 

The Century OVA model 128 or equivalent with range settings of 100, 1,000, and 10,000 ppm will 

be used to measure hydrocarbon concentrations. The analyzer will be calibrated each day in 

accordance with SOP A5, Calibration Procedures for Field Equipment, prior to performing 

respirometry testing against two hexane calibration gases (500 ppm and 4,400 ppm). The 
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calibration will require mylar bags and at least 10% oxygen concentration. When the oxygen drops 

below 10%, a dilution fitting must be added to provide adequate oxygen for analysis. The Trace­

Techtor has a dilution fitting that can be used to calibrate the instrument in the low-concentration 

range. 
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SOP A 7 BOREHOLE AND SAMPLE LOGGING 

A7.l PURPOSE 

SOP A 7 Borehole and Sampling Logging 

This SOP discusses the procedures for logging soil samples. Soil samples will be logged on the 

Borehole and Sample Log, Figure A 7-1, to determine if contamination is confined to specific 

geologic sections. The vertical log scale will be 1 in. equals 2 ft. 

A7.2 PROCEDURE 

Drillin2 Lo2s and Documentation 

Each boring will be fully described on a boring log similar or equivalent to that shown m 

Figure A7-1. The rig geologist will log the boring as it is being drilled by recording relevant 

data, listed below, on either the appropriate boring log or in a bound field notebook. Boring log 

forms may be transcribed from a field notebook, but must be completed at a minimum on a daily 

basis. Data which will be included in the logs, when applicable, are: 

• Identifying number and location of each boring. 

• Depths in feet and tenths of feet. 

• Soil classifications in accordance with the USCS. These classifications will be prepared 
in the field by the geologist and will be subject to revision based on laboratory tests or 
subsequent review. 

• Rock classifications in accordance with the procedures and guidelines described in the 
below section on Rock Classification. 

• A full description of soil samples. The description will include but not be limited to the 
uses two-letter classification, plus a more complete verbal description of color, 
consistency, grain size and size distribution. 

• A general description of the drilling equipment used. This description, including such 
information as r0d size, bit type, pump type, rig manufacturer, and model, may be 
provided in a general legend. 

• Dates and times of start and completion of boring. 

• Names of Contractor, driller and rig geologist. 

• Size and length of casing or auger used in each borehole. 

• Observations of visible contamination for each sample or from cuttings that appear 
contaminated. 

• Field instrument readings. 
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Project Holloman AFB Site 

Company name 

Location 

Manufacturer's designation of drill 

Sizes and types of drilling and sampling equipment 

Hole location 

Date started 

Overburden thickness 

Depth drilled into rock 

Total depth of hole 

Geotechnical samples 

• Disturbed 
• Undisturbed 

Total number of core boxes 

Samples for chemical analysis 
•voes 
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• Other (specify) 
• Other(specify 
• Other (specify) 
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Figure A 7-1 Borehole and Sample Log 
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Foster Wheeler Environmental Corporation 
143 Union Blvd., Suite 1010 
Lakewood, Colorado 80228 

Log Page 1 of _2_ 

Hole No. 

Drilling subcontractor 

Name of driller 

Surface elevation 

Date completed 

Depth groundwater encountered 

Depth to water and elapsed time after drilling completed 

Other water level measurements (specify) 

Total core recovery % 

Disposition of hole 

• Backfilled 
• Monitoring well 
• Other (specify) 

Signature of inspector 
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As the boring is drilled, the rig geologist will evaluate the drill cuttings, drill performance, etc., 

to determine appropriate stratigraphic definitions or distinctions within the soil column. Such 

contacts or breaks between strata must be determined by the rig geologist and indicated on the 

boring log. In general, a stratigraphic unit contains only similar soils which can be classified 

within the same two-letter USCS classification category symbol. In some cases, significant 

differences in soil color, grain size distribution, strength, etc., would be sufficient to classify soils 

having the same two-letter uses classification category symbol into two or more distinct strata. 

After the rig geologist has indicated the appropriate stratigraphic breaks on the log, he/she should 

develop and record an appropriate description for each defined stratigraphic unit. Each 

description should contain information about the color, grain size distribution, consistency, 

moisture, and the appropriate two-letter uses classification category symbol. 

Classification of Soils 

All classification data should be written directly on the boring log (ifthere is enough space) or in 

a field notebook. The method of deriving the classification should be described, or reference to 

this guideline or other manuals should be made. Handling of samples during soil classification 

should be coordinated with chemical sampling activities, if appropriate. 

USCS Classification 

Soils are to be classified according to the USCS. This method of classification is detailed in 

Figure A7-2. This method of classification identifies soil types on the basis of grain size and 

liquid limits, and categorizes them by two-letter symbols. 

In the USCS system, fine-grained soils, or fines, are classified as those which will pass through a 

No. 200 U.S. standard sieve (0.074 mm) and are of two types: silt (M) and clay (C). Some 

classification systems define size ranges for these soil particles, but for field classification 

purposes, they are identified by their respective behaviors only. Organic material (0) is common 

component of soil but has no size range, and is recognized by its composition. 
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Major Divisions 

="' ~] -.., 
U!ll 

Highly organic soils 

Classification of Soils for Engineering Purposes 
ASTM Designation D-2487 

Group 
Symbols 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Typical 
Names 

Well-graded gravels and 
gravel-sand mixtures, 
little or no fines 

Poorly graded gravels and 
gravel-sand mixtures, 
little or no fines 

Silty gravels. gravel-sand­
silt mixtures 

Clayey gravels, gravel­
sand-clay mixtures 

Well-graded sands and 
gravelly sands, 
little or no fines 

Silty sands, sand-silt 
mixtures 

Clayey sands, . sand-clay 
mixtures 

Inorganic silts, very fine 
sands, rock fiour, silty or 
clayey fine sands 

Inorganic clays of low to 
medium plasticity, gravelly 
clays, sandy clays, silty 
clays, lean clays 

Organic silts and organic 
silty clays of low plasti­
city 

Inorganic silts, micaceous 
or diatomaceous fine sands 
or silts, elastic silts 

Inorganic clays of high 
plasticity, fat clays 

Organic clays of medium 
to high plasticity 

Classification Criteria 

c. • Dso/D11 Greater than 4 

C (Dae} I B d 
• • D1t X D.. etween l an J 

Not meeting both criteria for GW 

Atterberg limits plot 
below "A" line or 
plasticity index 

. less than 4 

Atterberg limits plot 
above "A" line and 
plasticity index 
greater than 7 

Atterberg limits plot­
ting in hatched area 
are borderline 
classifications re­
quiring use of dual 
symbols 

C. • Du/D10 Greater than 6 

c. - (Dao)I Between l and J 
D10 X D11 

Not meeting both criteria for SW 

Atterberg limits plot 
below "A" line or 
plasticity index less 
than 4 

Atterberg limits plot 
above "A" line and 
plasticity index 
greater than 7 

P/osflcify chart 

Atterberg limits plot­
ting in hatched area 
are borderline clas­
sifications requiring 
use of dual symbols 

F.:>r cktssification t1f' f"ine -
50 9roi11ed Sllils 111nd flntl 'Mcf1f1fl 

;: of coarst1-9rain11d Hlls. 
l5 40 AfferHr9 limifs ploffin'I in 
-~ holchet:t orra o~ border/inti 

closstficofions requirln9 
use of dual symbols. ~-i.<'---11----1---+---t 

Equ'!f/011 t1f' I @ 
A-lme: 

PI• 0.7.1 (LL-"20) -1--£.l.--4---+---+---+--; 

Peat, muck and other highly 
organic soils Visual-manual identification 

Figure A7-2 Unified Soil Classification System 
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Gravely soils are identified by a (G) as the first letter in the two-letter symbol, whereas sandy 

soils are identified with an (S). The term "rock fragments" should be used to indicate granular 

materials resulting from the breakup of rock. These materials are normally angular, indicating 

little or no transport from their source. When the term "rock fragments" is used it should be 

followed by a size designation, such as "1/4" - "1/2" diameter" or "coarse-sand size" either 

immediately after the entry or in the remarks column. The USCS classification would not be 

affected by this variation in terms. 

The second letter in the two-letter USCS symbol provides information about the grain size 

distribution of granular soils, or the plasticity characteristics of fine-grained soils. These second­

letter modifiers are (P) well sorted, (W) well graded/poorly sorted, (C) clayey, (M) silty, (L) low 

plasticity, or (H) high plasticity. Note that the term "poorly graded" implies a uniform grain size 

distribution and is the same as "well sorted." 

Soil colors should be described utilizing a single color descriptor preceded, when necessary, by a 

modifier to denote variations in shade or color mixtures. A soil could therefore be referred to as 

"gray" or "light gray" or "blue-gray." Since color can be utilized in correlating units between 
. 

sampling locations, it it; important that color descriptions be kept consistent throughout field 

operations. 

Colors must be described while the sample is still moist. Soil samples should be broken or split 

vertically to describe colors. Soil sampling devices tend to smear the sample surface creating 
. 

color differences between the sample interior and exterior. Munsell Color Charts or equivalent 

must be used. 
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Relative Density and Consistency 

SOP A 7 Borehole and Sampling Logging 

To classify the relative density and/or consistency of a soil, the geologist must first identify the 

soil type. Granular soils contain predominantly sands and gravels and are generally noncohesive 

(particles do not adhere well when compressed). Finer grained soils (silts and clays) are cohesive 

(particles will adhere together when compressed). 

The density of noncohesive, granular soils is classified according to standard penetration 

resistances obtained from split-spoon sampling methods. These designations are: 

Desi~nation 

Very loose 
Loose 
Medium dense 
Dense 
Very dense 

Standard Penetration 
Resistance 

(blows per foot) 
0 to 4 
5 to 10 
11 to 30 
31 to 50 
Over 50 

Standard penetration resistance is the number of blows required to drive a split-barrel sampler 

with a 2-in. outside diameter 12 in. into the material using a 140-lb. hammer falling freely 

through 30 in. The sampler is driven through an 18- or 24-in. sample interval and number of 

blows is recorded for each 6-in. increment. The density designation of granular soils is obtained 

by adding the number of blows required to penetrate the second and third 6-in. of each sample 

interval. It is important to note that if gravel or rock fragments are broken by the sampler or if 

rock fragments are logged in the tip, the resulting blow count will be erroneously high, reflecting 

a higher density than actually exists. This should be noted on the log and referenced to the 

sample number. 

The consistency of cohesive soils is determined either by blow counts or most accurately by a 

pocket penetrometer or field Torvane device in accordance with ASTM D2573-72 - Method for 

Field Vane Sheer Text in Cohesive Soil. The Standard Penetration Resistance can be applied to 

cohesive soils as follows: 
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Desi~nation 

Very soft 
Soft 
Medium soft 
Stiff 
Hard 

SOP A 7 Borehole and Sampling Logging 

SPT (blows/foot) 
<2 
2-4 
4-8 
8-15 
>30 

The pocket penetrometer method is conducted on a selected sample of the soil, preferably the 

lowest 0.5 ft of the sample in the split-spoon sampler. The sample should be broken in half and 

the penetrometer pushed into the end of the sample to determine the consistency. Do not 

determine consistency by attempting to penetrate a rock fragment. If the sample is decomposed 

rock, it is classified as a soft, decomposed rock fragment rather than a hard soil. The pocket 

penetrometer or Torvane may be used in the conjunction with blow counts to determine cohesive 

soil consistency. 

Soil Component 

In nature, soils are comprised of particles of varying size and shape and are combinations of the 

various soil types. Figure A 7-2 lists grain size classifications to be used in describing soils or 

rocks. The following terms are useful in the description of soil components: 

The Identifying Proportion 
of the Component 

Moisture 

trace 
little 
some 
"and" 

Defining Range of 
Percenta~es by Wei~ht 

0-10% 
11 - 20% 
21 - 35% 
36- 50% 

Moisture content is estimated in the field according to four categories: dry, moist, wet, and 

saturated. In dry soil, there appears to be little or no water. Saturated samples obviously have all 

the water they can hold. Moist and wet classifications are somewhat subjective and often are 

determined by the individual's judgment. A suggested parameter for judging this in a fine­

grained soil would be calling a soil wet if rolling it in the hand or on a porous surface liberates 
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water, i.e., dirties or muddies the surface. Whatever method is adopted for describing moisture, 

it is important that the method used by an individual remains consistent throughout an entire 

drilling job. 

Laboratory or field tests for water content should be performed if the natural water content is 

important. 

Stratification 

Stratification can only be determined after the split-spoon sampler is opened. The stratification 

or bedding thickness for soil and rock is dependent on grain size and composition. The 

classification to be used for stratification description is described below: 

Thickness Approximate English 
(M!,';trii;;) Eg:uivl}lent Classification 
>1 meter > 3.3 feet Very thick 
30 cm - 1 meter 1.0 ft - 3.3 ft Thick Bedded 
10 cm-30 cm 4.0 in - 1.0 ft Medium Bedded 
3 cm - 10 cm 1.0 in - 4 in Thin Bedded 
1 cm - 3 cm 215 in - 1 in Very Thin Bedded 
3 mm-1 cm 1/8 in - 215 in Laminated 
lmm-3mm 1/32 in - 1/8 in Thinly Laminated 
<1 mm <1/32 in Micro Laminated 

Classification of Rocks 

Rocks are grouped into three mam divisions: sedimentary, igneous and metamorphic. 

Sedimentary rocks are by far the most predominant type exposed at the earth's surface. The 

following basic names are applied to the type ofrocks found in sedimentary sequences: 

• Sandstone - Made up predominantly of granular materials ranging between 1116- and 2-
in. diameter. 

• Siltstone - Made up of granular materials less than 1116 in. diameter. Fractures 
irregularly. 

• Claystone - Very fine grained rock made up of clay and silt-size materials. Fractures 
irregularly. Very smooth to touch. Generally has irregularly spaced pitting on surface of 
drilled cores. 
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• Shale - A fissile, very fine-grained rock. Fractures along bedding planes. 

• Limestone - Rock made up predominantly of calcite (CaC03). Effervesces upon the 

application of hydrochloric acid. 

• Coal - Rock consisting mainly of organic remains. 

• Others - Numerous other rock types are present in the geologic section. Their overall 
abundance is dependent upon the geographical locations. 

In classifying a sedimentary rock the following characteristics should be noted: 

• Rock Type 

• Color 

• Bedding Thickness 

• Hardness 

• Fracturing 

• Weathering 

• Mineralogy (if discernible) 

• Other Characteristics 

All classification data should be written directly on the boring log or in a field notebook. The 

method of deriving the classification should be described or reference to this guideline or other 

manuals used should be included. 

Rock Type 

As described previously, there are numerous names for sedimentary rocks. In most cases a rock 

will be combination of several rock types, therefore a modifier such as sandy siltstone or a silty 

sandstone can be used. The modifier indicates that a significant portion of the rock type is 

composed of the modifier. Other modifiers can include carbonaceous, calcareous, siliceous, etc. 

Grain diameters are used for the classification of classic sedimentary rock. The following is the 

Udden - Wenworth classification that will be assigned to sedimentary rocks. The individual 

boundaries are slightly different than the USCS subdivision for soil classification. For field 
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determination of grain sizes, a scale can be used for the coarse grained rocks. 

Particle Name 
Cobbles 
Pebbles 
Granules 
Very Coarse Sand 
Coarse Sand 
Medium Sand 
Fine Sand 
Very Fine Sand 
Silt 
Clay 

Grain Size Diameter 
>64mm 
4-64mm 
2-4mm 
1-2mm 
0.5 - 1 mm 
0.25 - 0.5 mm 
0.125 - 02.5 mm 
0.0625 - 0.125 mm 
0.0039 - 0.0625 mm 
<0.0625 mm 

The color of a rock can be determined in the same manner as for soil samples. Rock core 

samples should be classified while wet, when possible, and air-cored samples should be scraped 

clean of cuttings prior to color classifications. Munsell Color Charts or equivalent must be used. 

Stratification 

The bedding thickness designations applied to soil classification will also be used for rock 

classification. 

Hardness 

The hardness of a rock is a function of the compaction, cementation, and mineralogical 

composition of the rock. A relative scale for sedimentary rock hardness is as follows: 

• Soft - Weathered, considerable erosion of core, easily gouged by screwdriver, scratched 
by fingernail. Soft rock crushes or deforms under pressure of a pressed hammer. This 
term is always used for the hardness of the saprolite (decomposed rock which occupies 
the zone between the lowest soil horizon and firm bedrock). 

• Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with 
crumbly edges from single hammer blow. 

• Medium hard - No core erosion, easily scratched by screwdriver or breaks with sharp 
edges from single hammer blow. 
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Note the difference in usage here of the words "scratch" and "gouge." A scratch should be 

considered a slight depression in the rock (do not mistake the scraping off of rock flour from 

drilling with a scratch in the rock itself), while a gouge is much deeper. 

Fracturinjl 

The degree of fracturing of a rock is described by measuring the fractures of joint spacing. After 

eliminating drilling breaks, the average spacing is calculated and the fracturing is described by 

the following terms: 

• Very broken (V. BR.) - Less than 2 in. 

• Broke (BR.) - 2 in. to I ft. 

• Blocky (BL.) - I to 3 ft. 

• Massive (M.) - 3 to IO ft. 

Artificial breaks can be distinguished from natural partings by several criteria. Drilling breaks 

are generally relatively sharp edged and the newly exposed rock surfaces are invariably fresher in 

appearance (less weathered) than natural breaks. Core pieces on each side of a drilling break 

usually fit perfectly back together, whereas natural breaks may exhibit gaps and clay films or 

seams, oxidation stains, or mineralization. Do not confuse drill cuttings or drilling mud on a 

fractured surface with a natural clay film or seam. 

The structural integrity of the rock can be approximated by calculating the Rock Quality 

Designation (RQD) of cores recovered. The RQD is determined by adding the total lengths of all 

pieces exceeding 4 in. and dividing by the total length of the coring run, to obtain a percentage: 

RQD= (r/l) x 100 

where: 

r =Total length of all pieces of the lithologic unit being measured, which are greater than 

4 in. in length, and have resulted from natural breaks. Natural breaks include 

slickensides, joints, compaction slicks, bedding plane partings (not caused by drilling), 
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friable zones, etc., and 

I =Total length of the coring run. 

Weatherin~ 

The degree of weathering is a significant parameter that is important in determining weathering 

profiles and is also useful in engineering designs. The following terms can be applied to 

distinguish the degree of weathering: 

• Fresh - Rock shows little or no weathering effect. Fractures or joints have little or no 
staining and rock has a bright appearance. 

• Slight - Rock has some staining (i.e., discoloration along joints, cracks or exposed 
surfaces) which may penetrate several centimeters into the rock. Clay filling of joints 
may occur. Feldspar grains may show some alteration. 

• Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is 
weakened due to weathering and can be easily broken with hammer. 

• Severe - All rock, including quartz grains, is stained. Some of the rock is weathered to 
the extent of becoming a soil. The rock is very weak and crumbly. 

Other Characteristics 

The following items should be included in the rock description: 

• Description of contacts between two rock units. These can be sharp or gradational. 

• Description of any cavities or bugs, including fillings, if present. 

• Description of any joints or fractures. 

• Notation of joints or fractures with depth, any unusual stammg (not weathering), 
approximate angle from horizontal, any mineral filling or coating, degree of weathering 
and interpretive, relative degree of groundwater movement through the fracture. 

As an attachment to the log, additional information should be provided, including an estimation 

of the degree of cementation and type of cement for granular sedimentary rocks; a description of 

the texture and fabric of the rock (i.e., the shape and relationship of component particles or 

crystals); and the structure of macroscopic features of the rock mass. Generally, rock structure is 

best seen in the outcrop rather than the hand specimen, but some indication of structure (e.g., 

horizontal or dipping beds, open joints) can be obtained from core samples. 
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Numerous classification schemes for igneous and metamorphic rocks are available. Compton, 

1962 "Manual of Field Geology", John Wiley & Sons, Inc. New York and "Classification of 

Rocks", Quarterly of the Colorado School of Mines, Volume 50, Number 1, January 1955 are 

preferred. Igneous and metamorphic rocks that may be encountered at Holloman AFB will be 

classified according to the procedures outlined in "Classification of Rocks." 

Igneous rock classification is based on texture and mineralogy. The distinction between intrusive 

and extrusive (volcanic) igneous rocks is not specifically addressed by rock classification 

schemes but is indicated by texture, which is a function of cooling history, and is determined by 

field relationships. Metamorphic rock classification is based primarily on structure and 

mineralogy. Directional or nondirectional structure is and important attribute in determining 

nomenclatures. Because metamorphic rocks derive from preexisting igneous or sedimentary 

rocks which have undergone a chemical or physical change after their original metamorphic 

rocks are divided into two groups: (I) those formed by regional metamorphism, and (2) those 

formed by contact metamorphism (Hurlbut, 1971, "Dana's Manual of Mineralogy, 18th Edition, 

John Wiley & Sons, Inc.). 

Igneous rock will be classified based on granularity or the absence of visible grams, the 

relationship between grains, the proportions of essential rock-forming minerals, color, and the 

presence and type of visible accessory minerals. 

Metamorphic rocks will be classified on the basis of directional or nondirectional structure, the 

type of directional structure if any, mineralogy, and color. 

In addition to standard classification of igneous and metamorphic rocks, other features will be 

described, Physical features of crystalline rocks that may contribute to groundwater or 

contaminant migration will be described and characterized. Joints or fractures will be mapped, 

widths measure, and their aspect and degree of interconnections described. Fracture-filling 
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minerals will be described and sampled if necessary to determine potential interactions between 

these minerals and potential contaminants. 
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LIST OF FORMS 

DAILY QUALITY CONTROL REPORT 
SITE VISITATION LOG 
USACE ACCIDENT INVESTIGATION REPORT 
CHAIN-OF-CUSTODY RECORD 
HOLLOMAN LTM/L TO SAMPLE TEMPLATE 
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DAILY QUALITY CONTROL REPORT 
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(Firm Name) 

DAILY QUALITY CONTROL REPORT 

Daily Report No: ___ _ 

Contract No. -----------
Project Title & Location: 

Daily Quality Control Report 

Date: ----

Weather: _______ Precipitation: ____ in. __ Temp.: Min. Max .. 

1. Contract/Subcontractors and Area of Responsibility: 

NUMBER TRADE HOURS EMPLOYER LOCATION/DESCRIPTION 

OF WORK 
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2. Operating Plant or Equipment: (Excluding hand tools) 

Plant/Equipment Date of Date of Hours Hours Hours 
Arrival/Departure Safety Used Idle Repair 

Check 

3. Work Performed Today: (Indicate location and description of work performed by prime and/or 
subcontractors. When network analysis is used, identify work by NAS activity number) 

4. Control Activities Performed: 
Preparatory Inspections: (Identify feature of work and attach minutes) 
Initial Inspections: (Identify feature of work and attach minutes) 
Follow-Up Inspections: (List inspections performed, results of inspection compared to 
specification requirements, and corrective actions taken when deficiencies are noted) 
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in 
specifications and/or sheet number in plans) 

6. Material Received: (Note inspection results and storage provided) 

7. Submittals Reviewed: 

Submittal No. Spec./Plan Reference By Whom Action 
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8. Off-site Surveillance Activities, Including Action Taken: 

9. Job Safety: (List items checked, results, instructions, and corrective actions taken) 

I 0. Remarks: (List instructions received or given, conflict(s) in plans and/or specifications, delays 

encountered, etc.) 

Contractor's Verification: On behalf of the Contractor, I certify this report is complete and correct, 
and all materials and equipment used and work performed during this reporting period are in 
compliance with the contract plans and specifications, to the best of my knowledge, except as may 
be noted above. 

Construction Quality Control System Manager Date 
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DATE: 

OVERALL SYSTEM OPERA TING? 

OPERATION DATA (DAILY): 

Hours of Operation (hrs): 

Ambient Air Temperature (°F): 

Air Flow to Well BV-01 (scfm): 

Discharge Air Pressure (psig): 

Well Head Air Pressure (psig): 

MAINTENANCE (DAILY): 

Diff. Air Filter Pressure (psig): 

Filter Cleaned? Yes: 

Filter Changed? Yes: 

Sand/Debris Removed? Yes: 

Additional Activities Performed: 

Site Visitation Log 

NAME: 

YES NO 

No: 

No: 

No: 

----~----------------~ 

Equipment/Materials Used: -----------------------
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RESPIROMETRY MEASUREMENTS AT BV-01 (MONTHLY) 

Time (min) Oxygen(%) Carbon Dioxide(%) Methane(%) Hydrocarbons (ppm) 

DPT SAMPLES (BIANNUALLY) 

Sample No. Location TRPH TKN Fe TP 

MAINTENANCE 

15,000-20,000 Hours - Bearings Changed? Yes: No: 

TP =Total Phosphorous TKN=Total Kjeldahl Nitrogen 
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USACE ACCIDENT INVESTIGATION REPORT 
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rFot • I REPORT NO. 1~ I uNi 
1 i8ab~JJt51~~~svT~~li6N°~ei>iG~~eeR:s REQUIREMENT 

Safety CONTROL SYMBOL: 
Stan onlvt (For Use of /his Form See Attached lnst;uctions and USACE Suppl to AR 385-40} CEEC·S·81R2\ 

1 A IOENT •1 ASSlflCATlON 

PERSONNEL CLASSIFICATION INJUAYllU.NESSIFATAL PROPERTY DAMAGE MOTOA VEHICLE INVOLVED DIVING 
GOVERNMENT 

·D CIVILIAN D MILITARY D D FIAE 0 OTHER D 0 INVOLVED 

0 CONTRACTOA 0 D FIAE 0 OTHER 0 D INVOLVED 

0 PUBLIC D FATAL 0 OTHER D :><" 
L -~ ... NAL OATA 
a. NAME ~st.Rrar.MIJ 

lb.AGE lo~ d. SOCIAL SECUAITY NUMBER I .. GRADE 0 FEMALE 
___ , __ , ___ 

-
f. J06 SERIESITITLE g. DUTY STATUS AT TIME OF ACCIDENT h. EMPLOYMENTS"l'.ATUSA1:1'1ME.~~ ·'.::.':<.:~~~~~?~t . . . . ., . . .. . .. '""· .. ~ .~;,,,.~.. ~-o AM ACTIVE ·~·. o· AM RESERVi·-'.i:· · .)t:f:~~ 

D ON DUTY D TOY o PERMANENr .·.,.a ~NA~ ·-~~a,·~~r 
0 .-. .., D . ~ - ··.· -~-

0. OFFDUTY 
TEMPORARY.".·.:·:. ;~ '- .... '.:!f.~.: .; .. r:;lt · • : 0 OTHER ISPecityf' . . .... ~ . ' ' :•.. . . •:..... · .. ~>,;;Q "'= · · ... • • • .. .• ~ .. ·-·. ... ... ..A 

.... . ... -:.- : .... ~ . . - "'.•r . 
'.I •• '"'""AM ,, .. _ 

a. DATE OF ACCIDENT 
(monlhlday/yNI'} b. ~J],~~ c. EXACT LOCATION OF ACCIDENT d. CONTRACTOA'S NAME 

(t) PAIME: 
I I ' 

a. CONTRACT NUMBER I. 1YPE OF CONTRACT g. HAZAROOUSfTOXIC WASTE 
ACTIVITY 0 CONSTRUCTION. D SERVICE 

D SUPERFUND D DERP 
(21 SUBCONTRACTOR: 

0 ~WORJ<S 0 MILITARY ONE 0 DREDGE 01RP D OTHER (Specify} 

D OntER (Sp(w;ify} D OTHER (Specify} 

... CONSTR"' .... N •• YmES ONLY fFi/I in,,,,.. -~ inn ,.ru ...... numhltr in biJK .. ITV'ft li~I • ·- in~1'urfi-·• 

a. CONSTRUCTION ACTIVITY (COOE) b. TYPE OF CONSTRUCTION EOUIPMENT (COOE) 

I I' I 
c IA.I lllD'6 J If _ ... .,....:: ._ .. .,,. ..... _""" •l- -- --· ... _...... ·in_ .. 1- •·-· IA.n ·•-

. 
•• sevERITY OF llNESS / INJURY b. ESTIMATED c • ~~- d.~D&Wv (COOE) DAYS LOST 

11 I AUZED 

•• BODY PART AFFECTED (COOE) g. TYPE ANO SOURCE OF INJURY/ILLNESS 
PRIMARY I' I 

(COOE) (CODE) 

SECONDARY I' I TYPE I' I 
'· NATURE OF 11..LHESS f INJURY (COOEI (COOEI 

I' I I I I SOUACC 

A. no euc FATALITY IFill in 1;,... ·- ~ft-~nnnctinn r.nrlfl numhttr in hn•.-. /n1Ctn1r.tinn~1 
L ACTIVnY AT TIME OF ACCIOENT . '~ b. PERSONAL A..Oj\TATlON OE'J!CE USED? , , n YES n NO n NIA 
7 unToA VEHICLE ACCIDENT 

a. 'TYPE OF ve«:L.E b. 1YPE OF COLLISION c. SEATBELTS useo NOT USED NOT AVAIUBLE 

CD PICKUP/VAN m AUTOMOell.E 0 SDESWIPE D HEAOON 0 REAR END 
(II FRONT SEAT 

CIJ TRUCK [IJ OnteR (Sp(tcifyJ D llAOAOSIOE D ROLLOVER 0 BACKING 
D OTHER (Specify} 121 REAR SEAT 

a ATYIMATEAIAL INVOLVED 

•• NAME OF ITEM b.OWNERSHIP c. S AMOUNT OF DAMAGE 

ltl 

•~n 

(31 
Q VESSEL f FLOATING PLANT Ar:r IOENT IA/I in lirw 1',.,. t:.orr• .. """'""" r"'1• "'""""' ;,. "'•• '""'"Ii••··- in1Ctrut:.w-·• 

a. TYPE OF VESSEUFLOATING PLANT ICOOEI b. TYPE OF COLLISONll.USHAP (COO€) 

I ' I I' I 
10 A IOENT o~" RIPTION •use 10nnt111 nlf/ 'UIHJf!( If nt:'{;~~ .. Hrvl 

ENG FORM 3394, Sep 89 EOITION OF JUL 88 IS OBSOLETE. P1<1<1 1 ul 2 ~ 



II 
.. CAUSAL FACTOR(S) (R.lad lnst11JCt1on S.lore CompletmoJ 

a. (Explain YES answer1 in il•m 13) YES NO a. (CONTINUED) YES NO 
CHEMICAL ANO PHYSICAL AGENT FACTORS: Did exi>C*H•·to 

DESIGN: 'f/as des:<\" ol .JriUty,workplace or D D chemlCal 1Q41111S. such as du,lt.lunl!ll.mists.vapots or D D equipment • SC:I ~-=ts. such as. llOIM,rsdilltton.etc.,conlribute 

IHSPECTlONIMAINTEHANC Were inspac:tion & mslnten- D D OFFICE FACTORS; Did otlice settinQ such ... lillll)o office D D snce procedures • lsc:IOI? 
luiniture.c:srryinQ.stooping,eic.,contribute to IM sccident? 

PERSON~PHV~ CONOt'TION: In YQUr oP.!nion. was the D D SUPPORT FACTORS: Wer~inspplml!I ~cu D D c:ondillOll ol lhe person • lsc:IOI? 
provided to property orm sc:tM 

~11f:~ReS: Were oper•tinQ procedures D D PERSONAL PROTECTIVE EQUIPMENT: Did Ille imAroper ..i.ction. 
~~ .:.=~ protecllv9 equipment D D 

JOB PAACTICES: W••~ ~Ale~ D D DRUGSIALOOHOL: In your opinion.was drugs or elcotlol • f.ctor IO D D not followed when INi 8ccident Ille sccldenl? 

HUMAN FACT~ Did snv human lsc&onl ~sin or D ltlenglh pellDll. ete.,contribute IO D b. WAS A WRITT9I J081ACTMTY HAZARD ANALYSIS COMPlETEO 

ENVIAONMENT~ Did 1111411. cold. dust. 11111. D D 
FOR TASK BEING PERFCRMEO AT TIMe OF ACCIDENT? 

Qlllnt. etc., · te to Ille ecc:idenl? D YES (If rea. •trach a copy.J D NO 

12. TRAINING .. WAS PERSON TRAINED TO PERFORM ACrMN/TASK? b. TYPE OF TRANHG. c. DATE OF MOST' RECENT FORMAL TRAINING.. 

Oves ONO D Q.ASSROOU DON.JOB I I 
(MonlllJ (DayJ ('(Hl'J 

13. FULLY EXPUl~1,..AT ALLQWED OR CAUSED ~~,"CCIDENT; INCLUDE DIRECT AND INDIRECT CAUSES (See inslNCl/on for definition of dlr.ct and 
indirect causes. Use additional """""'· if nec:ess .. DIRECT CAUSE 

b . INDIRECT CAUSE(S) 

... ACTION(S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S). 

DESCRIBE FlA.L Y: 

15. DATES FOR ACTIONS IDENTIFIED IN BLOCK 14. 

L BEGINNING (Monlh/DaylYearJ I I I b. ANTICIPATED COMPLETION (MonrhlCJaytvearJ I I 

c. SIGNATURE ANO TITLE OF SUPeRVISOR COMPLETING REPORT d. DATE p.lo/O&(Yr} e. ORGANIZATION IOENT1FIER (OiY. Br, S.CtJ I. OFFICE SYMBOL 

CORPS 
, __ , __ 

CONTRACTOR I I -- -- -
18. MANAGEMENT REVIEW (1st). .•. 0CONCUR b. D NON.CONCUR c. COMMENTS 

SIGNATURE I TITLE !DATE 

17. MANAGEMENT REVIEW (2nd • Chief Opent/onS. COnltnM;tlon, ~ etc.) 

L D CONCUR b. 0 NON CONCUR c. COMMENTS 

SIGNATURE I lTTlE IDATE 

11. SAFETY ANO OCCUPATIONAL HEALTli OFFICE REVIEW 

L 0 CONCUR b. D NON CONCUR c. AODITIONAL ACTIONS'COUMEHTS: 

SIGNATURE I Tll\.E . I DATE 

19 COMMANO APPROVAL 
COMMENTS 

COMMANDER SIGNATURE I CATE 

P-oe 2 ol 2 psoes o u.S.0.1'0.: , .... 626-Ul 



GENERAL. Complete a separate report for each person who was 
injured, cauud, or contributea to the accident (excluding uninjured 
personnel and witnesses). Use of this form for reporting USACE 

employee first·aid type injuries not submitted to the Office ol Workers' 
Compensation Programs (OWCP) shall be at the deSCrelion of the FOA 
convnander. Please type or print legibly. Appropriale itama lhall be 
matked with an •x• in box(as). If additional space is needed. provide 
the information on a sepatate sheet and attach to the completed form. 
Ensure 1hat these instructions are lotwarded with the completed report 
to the designated management reviewers indicated in aections 16. 
and 17. 

INSTRUCTIONS FOR SECTION 1- ACCIDENT 
CLASSIFICATION. (Matte Al Boxes That Are Appbble.J 

L. GOVERNMENT. Mark "CMUAN9 box If accident lnvofved 
government civilian employee; mark "MILITARY" boX If accident 
Involved U.S. rnlliWy personnel 
(1) INJURY/ILLNESS/FATALITY-Mark If accident resulted In any 

government civilian employee Injury, Illness, or fatality that 
requires the submission of OWCP Forms CA·1 finjl.wy), 
CA·2 (illness), or CA-6 (fatality) to OWCP; 11111111 if 
accident l'9SUfted in military personnel lost·lime or fatal 
qu,y or illness. 

(2) PROPERTY DAMAGE-Marie the appropriate. box If accident 
resulted In any damage of $1000 or more to government 
property (lnclucfing motor vehicles). 

(3) VEHICLE INVOLVED-Mark If accident Involved a motor 
vehicle, reaardless of whether •tNJURY/ILLNESSJFATALITV­
or •PROPERTY DAMAGE" are mati\ed. 

(4) DMNG ACTIVITY-Mark ff the accident Involved an~. 
USACE dMng activity. 

b. CONTRACTOR. 
(1) INJURY/ILLNESS/FATALITY-Mark If accident resulted In any 

contractor lost-time Injury/illness or fatality. 
(2) PROPERTY DAMAGE-Marie the appropriate boX If.accident 

resulted In any damage of $1000 or more to contractor 
property ("including motor vehicles). 

(3) YeilCLE INVOLVED-Marie If accident Involved a motor 
vehicle, reaardless of whether "INJURYllLLNESSJFATALITY" 
or "PROPERTY DAMAGE" are marked . 

.(4) DMNG ACTIVITY - Mark If the accident Involved a USACE: 
Contract0r crrving activity. 

c. PUBLIC. 

(1) INJURY/ILLNESS/FATALITY-Mark ff accident resulted In 
public fatality or permanent total disability. (The •OTHER" box 
wil be marked when requested by the FOA to report an unusual 
non-fatal pub[ic: accident lhat could result in claims against the 
goverMlent or as othefwise directed by the FOA Convnander). 

(2) VOID SPACE-Make no entry. 
(3) VEHICLE INVOLVED-Mark ff accident resulted In a fatality to 

a member of the public and involved a motor vehicle, 
regardless of whether "INJURY/ILLNESSJFATAUTV- is martced. 

(4) VOID SPACE-Make no entry. 

INSTRUCTIONS FOR SECTION 2-PERSONAL 
DATA 

L NAME-(MANDATORY FOR GOVERNMENT ACCIDENTS. 
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER 
FOR CONTRACTOR AND PUBLIC ACCIDENTS). Enter last 
name, fll'SI name, middle Initial of person involved. 

b. AGE-Enter age. 

c. SEX-Mark appropriate box. 

d. SOCIAL SECURITY NUMBER-(FOR GOVERNMENT 
PERSONNEL ONLY) Enter the social security number (or other 
personal identification number if no social security number Issued). 

e. GRAOE-(FOR GOVERNMENT PERSONNEL ONLY) Enter pay 
grade. Example: 0-6; E·7; WG-8; WS·12; GS-11; etc. 

I. JOB SERIES/TITLE - For government civilian employees enter the 
pay plan. lull series number, and job tiUe, e.g. GS-<>810/CivU 
Engineer. For mililaty pef'SOllMI enter the primary military 
occupational specialty (PMOS), e.g .. 15A30 or 11G50. For 
contractor employees enter the job title assigned to the lnjurecs 
person. e.g. carpenter, laborer, surveyor, etc •• 

g. DUTY STATUS-Mark the appropriate box. 
(1) ON DUTY-Person was at duty station during duty hours or 

person was away from duty station during duty hours but on 
official business at time of the accldenL 

(2) TOY • Person was on offlCial buSinass, away flOm the duty 
llalion and with travel Otders at lime of accidenL Line-oe-duty 

(3) ~-~was not on official business at time of 
accident . 

h. EMPLOYMENT STATUS-(FOR GOVERNMENT PERSONNEL 
ONLY) Mark it .e most appropriate box. If "OTHER" is marked, 
specify the 6mployment status of the person. 

INSTRUCTION FOR SECTION 3-GENERAL 
INFORMATION 

a. DATE OF ACCIDENT-Enter the month, day, and year of 
accident 

b. TIME OF ACCIOENT - Enter the local time of accident In rnltitaJy 
time. Example: 1430 hrs (not 2:30 p.m.). 

c. EXACT LOCATION OF ACCIDENT-Enter facts needed to locate 
the accident scene; fanstallatlonlproject name, buUdlng number, 
street. direction and cristance from closest landmark. etc.,). · 

d. CONTRACTOR NAME 
(1) PRIME-Enter the exact name (title of firm) of the prime 

contractor. 
(2) SUBCONTRACTOR-Enter the name of any subcontractor 

Involved In the accldenL • 

e. CONTRACT NUMBER-Marie the appropriate boX to Identify If 
contract is civil works, mirrtary. or other: If "OTHER" is marked, 
specify contract appropriation on line provided. Enter complete 
contract number of prime contract, e.g., DACW 09-85-C-0100. 

f. TYPE OF CONTRACT -Marie appropriate box. Alt. means · 
architect/engineer. If "OTHER" is marked, specify type of contract 
on &ne provided. 

g. HAZARDOUS/TOXIC WASTE ACTIVITY (HTW)~Mark the box to 
Identify the HTW activity being perform8d at the time of the 
accidenL For Superfund, DERP, and lnstaDatlon Restoration 
Program (IRP) HTW activities Include accidents that occurred · -
during inventory, predeslgn, design, and construction. For the 
purpose of accident reporting, DERP Former1y Used DoO Site 
(FUDS) activities and IRP aetivi11es w111 be treated separately. For 
CiYll Works O&M HTW activities marl< the 'OTHER" box. 

INSTRUCTIONS FOR SECTION 4-CONSTRUCTION 
ACTIYmES 

L CONSTRUCTION ACTIVITY-Select the most appropriate 
construction activity being performed· at time of accident from the 
list below. Enter the activity name and place ,the correspond'ing 
code number Identified in the box. 

CONSTRUCTION ACTIVITY UST 

1. MOBILIZATION 
2. SITE PREPAAATION 
3. EXCAVATIONITRENCHING 
4. GRADING (EARTHWORK) 
5. PIPINGNTIUTIES 
6. FOUNO.\TION 
7. FORMING 
8. CONCRETE Pl.ACEMl;NT 
9. STEEl ERECTION 

10. ROOFING 
11. FRAMING 
12. MASONRY 
13. CARPENTRY 

14. ELECTRICAL 
15. SCAFFOLDING/ACCESS 
16. MECHANICAL 
17. PAINTING 

• 18. EOUIPMENTIMAINTENANCE 
19. TUNNELING 
20. WAAEHOUSINGISlORAGE 
21. PAVING 
22. FENCING 
23. SIGNING 
24. ~OSCAPINGllRRIGATION 
25. INSUl.ATION 
29. OEMOUTION 



b. TYPE OF CONSTRUCTION EQUIPMENT-Select the equipment CN NOSE 
involved in the accident from the list below. Enter the name and CA THROAT, OTHER 
place the corresponcfing code number identified in the box. If CT TONGUE 
equipment is not included below, use code 24, "OTHER", and wrtte CZ HEAD OTHER INTERNAL 
In specific type of equipment 

E1SOW EB BOTH ELBOWS 

CONSTRUCTION EQUIPMENT ES SINGLE El.BOW 

1. GRADER 13. DUMP TRUCK (OFF HIGHWAY) FINGER Ft FIRST FINGER 

2. DRAGUNE t 4. TRUCK (OTHER) F2 BOTH FIRST FINGERS 

3. CRANE (ON VESSEUBARGE) 15. FORKLIFT F3 SECOND FINGER 

4. CRANE (TRACKED) 16. BACKHOE F4 BOTH SECOND FINGERS 

5. CRANE (RUBBER TIRE) 17. FRONT'.£ND LOADER FS THIRD FINGER 

L CRANE (VEHICLE MOUNTED) 18. PLE DRIVER F6 BOTH THIRD FINGERS 

7. CRANE (TOWER) 19. TRACTOR (U11UTY) F7 FOURTH FINGER 

L SHOVEL 20. MANIJl'.T F8 BOTH FOURTH FINGERS 

I. SCRAPER 21. DOZER TOE Gt GREAT TOE 
10.· PUMP TRUCK (CONCRETE) 22. DRILL RIG G2 BOTH GREAT TOES 
11. TRUCK (CONCRETEITRANSI 23. COMPACTORNIBRATORY 03 TOE OTHER 

MIXER) ROLLER G4 TOES OTHER 
12. DUMP TRUCK (HIGHWAY) 24. OTHER 

HEAD. EXJ'ERNAL Ht EYE EXTERNAL 

INSTRUCTIONS FOR SECTION 5-INJURVnLLNESS H2 BOTH EYES EXTERNAL 

INFORMATION H3 EAR EXTERNAL 
.H4 BOTH EARS EXTERNAL 

L SEVERJTY OF INJURY/ lu.NESS ·Reference para 2·10 of USACE HC CHIN 

Suppl 1 to AR 385-40 end enter code end desCriplion from isl below., HF FACE 
HK NECK/T'HROAT 

NOi NO INJURY HM MOUTH/UPS 

FAT FATALITY HN NOSE 

PTl. PERMANENT TOT AL DISABILITY 
HS SCALP 

PPR PERMANENT PARTIAL DISABILITY KNEE KB BOTH KNEES 
LWO LOST WORKDAY CASE INVOLVING DAYS AWAY KS KNEE 

FROM WORK 
Nl.W RECORDABLE CASE WITHOUT LOST WORKDAYS LEG, HIP, AN1<LE. lB BOTH LEGS/HIPS/ 
RFA RECORDABLE FIRST AID CASE BUTTOCK ANK!.Es.9U1TOCKS 
NRI NON-RECORDABLE INJURY LS SINGLE LEG/HIP 

ANKLEIBUTTOCK 

b. ESTIMATED DAYS LOST-Enter the estimated number of HAND MB BOTH HANDS 
wortcdays the person will lose from work. MS SINGLE HAND 

c.· ESTIMATeo DAYS HOSPITALIZED-Enter the estimated number FOOT PB BOTH FEET 

of workdays the person wiU be hospitalized. PS SINGLE FOOT ~~~i~::· 

d. ESTIMATED DAYS RESTRICTED DUTY-Enter the estimated 
TRUNK. BONES Rt SINGLE COUAR BONE 

R2 BOTH COUAR BONES 
number of workdays the person, as a result of the accident. will not R3 SHOUlDER et.ADE 
be able to perform an of their regular duties .. R4 BOTH SHOULDER BLADES 

e. BODY PART AFFECTED-Select the most appropriate primary 
RB RIB 
RS STERNUM (BREAST BONE) 

and when appficable, secondary body part affected from the &st RV VERTEBRAE (SPINE; DISC) 
below. Enter body part name on line and place the corresponding RZ TRUNK BONES OTHER 
code letters Identifying that body part in the box. 

SHOULDER SB BOTH SHOULDERS 
GENERAL BODY AREA CODE BODY PART NAME SS SINGLE SHOULDER 

AAMIWRIST AB ARM AND WRIST THUMB TB BOTH THUMBS 
AS ARMOR WRIST TS SINGLE THUMB 

TRUNK. EXTERNAL Bt SINGLE BREAST ; ··~~~ :. 
MUSCULATURE B2 BOTH BREASTS TRUNK, INTERNAL.ORGANS V1 LUNG. SINGLE 

83 SINGLE TESTICLE V2 LUNGS.BOTH 
~. 84 BOTH TESTICLES V3 KIDNEY, SINGLE 

BA ABDOMEN V4 KIDNEYS. BOTH 

BC CHEST VH 'HEART 

BL LOWER BACK VI.. LIVER 

BP PENIS VR REPRODUCTIVE i:>RaANs 
BS SIDE vs STOMACH 

BU UPPER BACK w INTESTINES 

BW WAIST vz TRUNK. INTERNAL: OTHER 

BZ TRUNK OTHER f. NATURE OF INJURY/lu.NESS. Select the most appropriat8 naue 
HEAD, INTERNAL Ci SINGLE EAR INTERNAL of ~ I illness from 1he list below. This nawre of ~ / lnesS 

C2 BOTH EARS INTERNAL lhall correspond to 1he primaty body part selected in 5e, ebOYe. 
C3 SINGLE EYE INTERNAL En&or the nature of injury I illness name on 1he line and place the 
C4 BOTH EYES INTERNAL corresponding CODE lett.efs in the "box provided. 

CB BRAIN 
cc CRANIAL BONES 
co TEETH 
CJ JAW 
CL THRO .... T, LARYNX 
CM MOUTH 



• The injury or condition selected below must be caused by a specific 
inc:ident or event which occurred during a single work day or shift. 

GENERAL NATURE NATURE OF INJURY 
CATEGORY CODE NAME 

"TRAUMA TIC INJURY OR 
• DISABILITY 

TA AMPUTATION 
TB BACK STRAIN. 
TC CONTUSION: BRUISE: 

ABRASION 
TD OISLOCA TION 
TF FRACTURE 
TH HERNIA 
TK CONCUSSION 
TL LACERATION. CUT 
TP PUNCTURE 
TS STRAIN. MULTIPLE 
TU BURN. SCALD. SUNBURN 
Tl TRAUMATIC SKIN DISEASES/ 

CONDITIONS 
INCl.UOING oeRMATITIS 

TR TRAUMATIC REsPIRATORY 
DISEASE 

TQ TRAUMATIC FOOD POISONING 
TW TRAUMATIC TUBERCULOSIS 
TX TRAUMA TIC VIROt..OGICAU 

INFECTIVEIPARASITIC DISEASE 
T1 TRAUMATIC CEREBRAL VASCULAR 

CONDITIONISTROKE 
T2 TRAUMATIC HEARING LOSS 
T3 TRAUMATIC HEART CONDITION · 
T4 TRAUMA TIC MENTAL. DISORDER: · 

STRESS: NERVOUS CONDITION 
T8 TRAUMATIC INJURY - OTHER 

(EXCEPT DISEASE. IUNESS) 

-A nontraumallc physiological harm or loss of capacity produced by 
systemic Infection; continued or repeated stress or strain; exposure to 
toxins, poisons. fumes, etc.; or other continued and !!!Jl!&ted 

· !!P.QSUres to conditions of the work environment over a long~ of 
!!!:!!!· For practical purposes, an occupational Illness/disease or 
disability Is 81rJ reported condition which doses not meet the definition 
of traumatic lnJury or dlsabl1lty as described above. 

GENERAL NATURE 
CATEGORY 

NATURE OF INJURY 
CODE NAME 

""NON-TRAUMATIC ILLNESS/DISEASE OR OtSABn.JTY 

RESPIRATORY DISEASE RA ASBESTOSIS 

VIROl.OGICAL. INFECTIVE 
& PARASITIC DISEASES 

RB BRONCHms 
RE EMPHYSEMA 
RP PNEUMOCONIOSIS 
RS SILICOSIS 
R9 RESPIRATORY DISEASE. OTHER 

VB BRUCELLOSIS 
VC COCCIOIOMYCOSIS 
VF FOOD POISONING 
VH HEPATITIS 
VM MALARIA 
VS STAPHYLOCOCCUS 
VT TUBEACUl..OSIS 
V9 VIROl.OGICAl.JINFECTIVEI 

PARASITIC-OTHER 

OISABIUTY, OCCUPATIONAL. DA ARTHRITIS. BURSms 
DB BACK STRAIN. BACK SPRAIN 
DC CEREBRAL VASCUl..AR CONOmoN: 

STROKE 
DO ENDEMIC DISEASE (OTHER 

THAN CODE TYPES R&S) 
OE EFFECT OF ENVIRONMENTAL 

CONDITION 
OH HEARING LOSS 
OK HEART CONDITION 
OM MENTAL DISORDER. EMOTIONAL 

STRESS NERVOUS CONDITION . 
OR RADIATION 
OS STRAIN, MULTIPLE 
OU ULCER 

· OV OTHER VASCULAR CONOtTIONS 
09 OISABIUTY. OTHER 

GENERAL NATURE 
CATEGORY 

SKIN DISEASE 
OR CONDITION 

NATURE OF INJURY 
CODE NAME 

SB BIOl.OGICAL 
SC CHEMICAL 
S9 DERMATITIS. UNCLASSIFIED 

g. TYPE AND SOURCE OF INJURY/ILLNESS (CAUS~) ·Type and Soutce 
Codes are used IO deSCribe what caused lhe incident. The Type 
Code standS for an ACTION and the Source Code for an OBJECT 
or SUBSTANCE. Together, they form a brief description of how the 
incident occurred. Where there are two diffefenl SOUtCes. COde the 
initialing eource of the incident (see example 1, below). Examples: 

(1) An employee tripped on carpet and slNCk his head on a desk. 
TYPE: 210 (fel on same level) SOURCE: 0110 (waldngfworking 

Mface) 
NOTE:Thlaeampll would NOT be coded 120 (struck against) and0t40 (furnlbn). 

(2) A Park Ranger contracted dermatitis from contact with poison tty/ 
oak. 

TYPE: 510 (contact) SOURCE: 0920 (plant) 

(3) A lock and dam mechaiiic punctured his finger with a metal sliver 
whDe grinding a turbine blade. 
TYPE: 410 (punctured by) SOURCE: 0830 (metal) 

, (4) An employee was driving a govenwent vehicle when it was struck 
by another vehicle.. 
TYPE: 800 (traveling in) SOURCE: 0421 (OoverMlent~ 

vehicle... as drivec) 
NOTE:The 1)'pe Code 800, "Travellng In" ls different from the Olher type codes In 
llatlls lundlon Is not to ldentifyfac:lora c:oncrlbuting IO lhe lnjUly or fatality, but rather . 
to collect dala on lhe type of vehlc:le the employee was operating or trawling In at 
fie time of lhe Incident. 

Select the most Bppropriate TYPE and SOURCE ldentif181' from the 1st 
below and enter the name on the line and the corresponding code In 
the appropriate box. 

CODE TYPE OF INJURY NAME 

STRUCK 
0110 ·STRUCK BY 
0111 STRUCK BY FAU.ING OBJECT 
0120 STRUCK AGAINST 

FEU.. SUPPED. TRIPPED 
0210 FELL ON SAME t.EVEL 
0220 FEU. ON DIFFERENT LEVEL 
0230 SUPPED, TRIPPED (NO FAl..l.) 

CAUGHT 
0310 CAUGHT ON 
0320 CAUGHT IN 
0330 CAUGHT BElWEEN 

PUNCTURED, LACERA TEO 
0410 PUNCTURED BY 
0420 CUT BY 
0430 STUNG BY 
0440 BITTENBY 

CONTACTED 
0510 CONTACTED WITH (IN.JuREO PERSON MOVING) 
0520 CONTACTED BY (OBJECT WAS MOVING) 

EXERTED 
0510 UFTEO. STRAINED BY (SINGLE ACTION) 
0820 STRESSED BY (REPEATED ACTION) 

EXPOSED 
0710 INHALED 
0720 INGESTED 
0730 ABSORBED 
0740 EXPOSEOTO 

OllOO TRAva.INGIN 

CODE SOURCE OF INJURY NAME 
0100 BUILOING OR WORKING AREA 
0110 WAl..KINGIWORKIN SURFACE 

0120 
(Fl.OOR. STREET, SIDEWALKS, ETC) 

STAIRS. STEPS . 
0130 LADDER 
0140 FURNITURE. FURNISHINGS. OFFICE EQUIPMENT 
0150 BOILER. PRESSURE VESSEL 
0160 EQUIPMENT LAYOUT (ERGONOMIC) 
0170 WINDOWS, DOORS 
0180 ELECTRICITY 



::OD!: SOURCE OF INJURY NAME 

0200 ENVIRONMENT AL CONDITION 
0210 TEMPERATURE EXTREME (INDOOR) 
0220 WEATHER (ICE. RAIN, HEAT, ETC.) 
0230 FIRE. FLAME. SMOKE (NOT TOBACCO) 
0240 NOISE 
0250 RADIATION 
0260 LIGHT 
0270 VENTILATION 
0271 TOBACCO SMOKE 
0280 STRESS (EMOTIONAL) 
0290 CONFINED SPACE 
0300 MACHINE OR TOOL 
0310 HANO TOOl. (POWERED: SAW, GRINDER. ETC.) 
0320 HANO TOOl. (NONPOWERED) 
0330 MECHANICAL POWER TRANSMISSION APPARATUS 

• 0340 GUARD, SHIELD (FIXED, MOVEABLE. INTERLOCIQ 
0350 VIDEO DISPLAY TERMINAL 
0360 PUMP, COMPRESSOR. AIR PRESSURE TOOl. 
0370 HEATING EOUIPMENT 
0380 .~ING EQUIPMENT 
0400 VEHICLE 
0411 AS DRIVER OF PRIVATELY OWNED/RENTAL YEH1ClE 
0412 AS PASSENGER OF PRIVATELY OWNEDIRENTAL VEHICLE 
0421 DRIVER OF GOVERNMENT VEHICLE 
0422 PASSENGER OF GOVERNMENTYEHICt.E 
0430 COMMON CARRIER (AIRLINE. BUS. ETC.) 
0440 AIRCRAFT (NOT COMMERCIAL) • 
0450 BOAT, SHIP, BARGE 

0500 MATERIAL HANDLING EQUIPMENT 
0510 EARTHMOVER (TRACTOR. BACKHOE. ETC.) 
0520 CONVEYOR (FOR MATERIAL AND EQUIPMENT} 
0530 ELEVATOR, ESCALATOR, PEASONNEl. HOIST 
0540 HOIST, SUNG CHAIN, JACK 
0550 CRANE 
0551 FORIQJFT 
0560 HANDTRUCK, DOU. Y 
0600" DUST, VAPOR, ETC. 
0610 ·DUST (SILICA, COAL. ETC.) 
0620 FIBERS . 0621 ASBESTOS 
0630 GASES 
0631 CARBON MONOXIDE 
0640 MIST, STEAM, VAPOR, FUME. 
0641 WELDING FUMES 
0650 PAATICLES (UNIDENTIFIED) 

0700 CHEMICAL, Pt.ASTIC, ETC. 
0711 ORY CHEMICAL-CORROSIVE 
0712 DRY CHEMICAL-TOXIC 
0713 ORY CHEMICAL-EXPLOSIVE 
0714 DRY CHEMICAL-FLAMMABLE ., 
0721 LIQUID CHEMICAL-CORROSIVE 
0722 LIQUID CHeMICAL-TOXIC 
0723 UOUIO CHEMICAL-EXPLOSIVE 
0724 LIQUID CHEMICAL-FLAMMABLE 
0130 PLASTIC 
0740 WATER 
0750 MEDICINE 
0800 INANltw!ATE 09.JECT 
0810 BOX. BARREL. ETC. 
0820 .PAPER 
0830 METAi. rTEM, MINERAi. 
0831 NEEDLE 
0840 GLASS 
0850 SCRAP, TRASH 
0880 WOOD 
0870 FOOD 
0880 CLOTHING, APPAREL. SHOES 

0900 ANIMATE OBJECT 
0911 DOG 
0912 OTHER ANIMAL 
0920 Pl.ANT 
0930 INSECT 
0940 HUMAN (VIOLENCE) 
0950 HUMAN (COMMUNICABLE DISEASE) 
09eO BACTERIA. VIRUS (NOT HUMAN CONTACT) 

CODE SOURCE OF INJURY NAME 

1000 PERSONAL PROTECTIVE EQUIPMENT 
1010 PROTECTIVE CLOTHING, SHOES, GLASSES, GOGGLES 
1020 RESPIRATOR, MASK 
1021 DIVING EQUIPMENT 
1030 SAFETY BELT, HARNESS 
1040 PARACHUTE 

INSTRUCTIONS FOR SECTION 6 - PUBLIC 
FATALITY 

L ACTIVITY AT TIME OF ACCIDENT-Select the activity being 
perfonned at lhe time ol the acc:idenl from the 1st below. Enter the 
activity name on lhe lne and the corresponding number In the box. 
If lhe activity pel'fonned Is not ldenllfied on the 1st. select from the 
most eppropriale primary activity area (water related, hOfl.water 
related or other activity), the code number for "Olher9, and write In 
the activity being perfonned at the time of the accident 

WATER RELATED RECREATION 
1. Saling ti. S~ed area 
2. BoatinD-powered 10. Swknmlnglolhlr area 
3. Boatlng-\irclOWWecf 11. Unc*Wllet edMtles (skin diving, 
4. Water 11c1ng 1CUba. etc.) 
5. Fishing from boll 12. Wading 
6. Fishing from bank clocll or pier 13. Allempted rescue 
7. Fishing whit Wldlng 14. Hunting from boat 
8.~- 15.0lher 

NON·WATER RElATED RECREATION 
16. Hiking and wdcklg 
17. Climbing (general) 
18. ~ aulhorlted 

area 
19. Caq>lnglplcnlcl unauthorized -20. Guided klUr$ 

21. Hunting 
22. Playgtound equlpmenl 

23. Sports/sUIMler (baseball. foo1bal, 
ele.) 

24. Spoc1sfoNlnt,er (skiing, sledding, 
~ele.) 

25. Cydlng (bicycle, motorcycle, 
. ICOOt8I) • 

26. Gliding 
27. Par.chuting 
28. Olher non-water related 

OTHER ACTIVITIES 
29. Unlawful acts (lights. riots, 33. Sleeping 

vandalism, etc.) 34. Pedestrian struck by vehicle 
30. Food preperalionlser 
31. Food consumplion 

35. Pedestrian other acts 
36. Suicide . 

32. Housekffplng 37. "Olher" ac:tlvllles 

b. PERSONAL FLOTATION DEVICE USED-H fatality was water· 
related was the victim wearing a person flotation device? Mark the 
appropriate box. 

INSTRUCTIONS FOR SECTION 7-MOTOR VEHICLE 
ACCIDENT 

L TYPE OF VEHICLE-Mark appropriate box for each vehicle 
Involved. If more than one vehicle ol the same type Is lnYolved. 
mark both halves ol lhe appropriate box. USACE vehlcle(s) 
Involved shal be marked In left half of appropriate box. 

b. TYPE OF COWSION-Mark appropriate box. 

c. SEAT BELT-Mark appropriate boi 

. INSTRUCTIONS FOR SECTION 8-PROPERTY/ 
MATERIAL INVOLVED 

L NAME OF ITEM-Desc:rlbe an property involved in accldenl 
Property/material Involved means material which Is damaged or 
whose use or misuse contributed to the accident Include the 
name, type, model; also include the National Stock Number (NSN) 
whenever apprtcable. 

b. OWNERSHIP-Enter ownership for each item fisted. (Enter one of 
the following: USACE; OTHER GOVERNMENT; CONTRACTOR: 
PRIVATE} 

c. S AMOUNT OF DAMAGE- Enter the total estimated dollar amount 
ol damage (parts and labor), If any. 



INSTRUCTIONS FOR SECTION 9-VESSEU 
FLOATING PLANT ACCIDENT 

L TYPE OF VESSELJFLOATING PLANT-Select the most 
appropriate vesselnloatlng plant from Ust below. Enter name and 
place corresponding number in box. If Item is not Usied below, 
enter item number for "OTHER" and write in specific type of vesseV 
ftoatlng plant · 

VESSELJFLOATING PLANTS 
t. R<:Ni BOAT 
2. SM.BOAT 
:S. MOTORBOAT 
4. BARGE 
L DREDGE/HOPPER 
L DREDGE/SIDE CASTING 

7. DREDGIWIPPER 
L DREOGE.a..AMSHaL. BUCKET 
I. DREDGEIPIPE LINE 
tO.D~PAN 
tt. TUGBOAT 
t2. OTHER 

b. COWSIONIMISHAP-Select from the Isl below the object(s) thet 
contributed to the accident or went damaged. In the accident. 

COWS ION/MISHAP 
t. COU.ISION WIOTHER 

VESSEL 
2. UPPER GUIDE W>J.J.. 
:S. UPPER LOCK GATES 
4. LOCK W>J.J.. 
L LOWER LOCK GATES 
&. LOWER GUIDE W>J.J.. 

7. HAUU.GE UNIT 
8. BREN<INO TOW 
I. TOW BREAKING UP 

to. SWEPT DOWN ON DAM 
tt. BUOYIOOLPHlNICELL 
12. WHARF OR DOCK 
13. OTHER 

INSTRUCTIONS FOR SECTION 10-ACCIDENT 
DESCRIPTION · . 

D~IBE ACCIDENT-Fully describe the ac:cldent. Give the 
sequence ~f events that describe what happened leading up to and 
Including the accident. Fully Identify personnel and equipment lnYolved 
and their role(s) In the accident Ensure that relationships between 
personnel and equipment are clearly specified. Continue on blank 
sheets If necessary and attach to this report. 

INSTRUCTIONS FOR SECTION 11-CAUSAL 
FACTORS 

L Review thoroughly. ~er each question tiy marking the 
appropriate block. If any answer is yes. explain In Item 13 below. 
Consider, as a minimum. the following: 

( 1) DESIGN-Old Inadequacies associated with the building or 
work site play a role? Would an Improved design or layout of 
lhe equipment or faclrrtles reduce the likelihood of slmftar · 
!ICCidents? Were the tools or other equipment designed and 
intended for lhe task at hand? 

( 2) INSPECTIONIMAINTENANCE-Old Inadequately or 
impfOperly maintained equipment. toots. wod<place, etc. create 
or worsen any hazards that contributed to the accident? Would 
bettet equipment. facility, work site or work ICIMty Inspections 
have helped avoid lhe accident? 

( 3) PERSON'S PHYSICAL CONDITION-Do you feel that the 
accident would probably not have occurred If the employee 
was In •good" physlca1 condition? I the person lnYolved In the 
accident had been In better physical condition, would the 
accident have been less severe or awlded altogether? Was 
over exertion a factor? . 

f 4) OPERATING PROCEDURES-Did a lack of or Inadequacy 
within established operating procedures contnbute to the 
accident? Old any aspect of the procedures introduce any 
hazard to, or Increase the risk associated with lhe work 
process? Would establishment or tmprovement of operating 
procedures reduce the Dkeflhood of similar accidents? 

( 5) JOB PRACTICES-Were any of the prOYisions of the Safety 
and Health Requirements Manual (EM 385-t-1) Violated? Was 
the task being accompUshed in a manner v•hich was not In 
compliance with an established job hazard analysis or activity 
hazard analysis? Did any established job practice ftneludlng 
EM 385· 1·1) fail to adequately address the task or work 
process? Would better job practices improve the safety of the 
task? 

( 6) HUMAN FACTORS-Was the person under undue stress 
(either internal or external to the job)? Old the task tend tow 
overloading the capabilities of the person; I.e., cfld the job •!'d 
requite tracking and reacting to many external Inputs 8UCh 
displays. alarms, or signals? Old the arrangement of the as 
workplace tend to interfere with efficient task performance? 0 
the task require rea~. strength. endurance, agility, etc., at or Id 
beyond the capabilities of the employee? Was the work 
environment ift·adapted to the person? Old the person need 
more training, experie.,c:e, or practice In doing the task? Was 
the person Inadequately rested to perform safely? 

( 7) ENVIRONMENTAL FACTORS-Old any factors such as 
moisture, humidity, rain, lllOW, sleet. hall, Ice, fog, cold, heat, 
sun. tampetature changes, wind. lldes, floods. currents, dust, =· presswe changes, lghtnlng, etc.. play a part In the 

( 8) CHEMICAL ANO PHYSICAL AGENT FACTORS-Did 
exposure to chemical agents (either single shift exposure or 
long-term exposure) such as dusts. fibers (asbestos. etc.), 
silica, gases (carbon monoxide, chlorlne,. etc.,), mists. steam, 
vapors, fumes, smoke, other particulates, lquld or dry . 
chemicals that are .corrosive, toxic, explosive or flammable, by· 
products of co.mbustlon or physical agents such as noise, 
Ionizing radiation, non-Ionizing radiation (W radiation created 
during welding, etc.) contribute to the acclclentMcldent? 

( 9) OFFICE FACTORS-oics lhe fact that the accident~ In 
an office setting or to an office worker have a bearing on Its 
cause? For example, office workers tend to have less 
experience and training In performing tasks such as lifting · · 
office furniture. Did physical hazards within the office 
environment contribute to lhe hazard? 

(10) SUPPORT FACTORS-Was the person using an Improper 
tool for the job? Was Inadequate time available or utiRzed to 
safely accomplish the task? Were less than adequate 
personnel iesolft:es (In terms of employee skills. number of 
workers, and adequate supeMslon) avaftable to get the job 
done property? Was funding avaBable, utilized, and adequate 
to provide proper tools. equipment, personnel, site preparation, 
e~? . 

(11) PERSONAL PROTECTIVE EQUIPMENT-Did the person faD 
to use appropriate personal protective equipment (gloves. eye 
protection. hard-toed shoes, respirator, etc.) for the task or 
environment? Old protective equipment provided or worn faB to 
provide adequate protection from the hazard(s)? Did lack of or 
Inadequate maintenance of protective gear c:Qntribute to the 
accident? 

(12) DRUGS/ALCOHOL-ls there any reason to beUeve the 
person's mental or physical capabilities, judgement. etc., were 
Impaired or altered by the use of drugs or alcohol? Consider 
the effects of prescription medicine and over the counter · 
medications as weD as Bllclt drug use. Consider the effect of 
drug ~·alcohol Induced 'hangcMks". 

b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS-Was a written 
J®/ldvity Hazard Analysis c:ampleted for the task being 
performed ~ the time of the accident? Mark the appropriate box. If 
one was performed. attach a copy of the analysis IO the repott. 

INSTRUCTIONS FOR SECTION 12-TRAINING 

L WAS PERSON TRAINED TO PERFORM ACTMTYtrASK?-For 
the purpose of this section "trained" means the person ha5 been 
provided the necessary information (either formal and/or on-the-job 
(OJT) training) to competently perform the activity/lask ·in a safe 
and healthful manner. 

b. TYPE OF TRAINING-Mark the appropriate box that best 
incficates the type of training; (dassroom or on-the-job) that the 
injured person received before Uie accident happened. 

c. DATE OF MOST RECENT TRAINING-Enter the month, day, and 
year of the last format training completed that covered the activitY­
task being performed at the time of the accident 



INSTRUCTIONS FOR SECTION 13-CAUSES 

L DIRECT CAUSES- The direct cause is that single factor whic:h 
most directly lead to the accident See examples below. 

b. INDIRECT CAUSES- Indirect causes are those faciors whic:h 
contributed to but did not directly initiate the occurrence of the 
accident 

Examples for section 13: 

L Employee was dismantling scattold and fen 12 feet from unguarded 
opening. 
Direct caUH: failure to provide faD protection at elevation. 

• Indirect causes: faDure to enforce USACE salaty1requlrementS; 
Improper tralnlnglrnotlvatlon of employee (possibility that employee 
was not knowledgeable of USACE faU protection requirements or 
was lax In his attitude towards safety); failure to ensure plOYision of 
positive faU protection whenever elevated; failure to address faU 
protection during scaffold cfismantling .In ph8se hazard analysis. 

b. Private citizen had stopped his vehicle at Intersection for rad light 
when vehicle was struck In rear by USACE vehicle. (note USACE 
vehicle was In proper/safe working concfrtion). 
Direct caUH: failure of USACE driver to maintain control of and 
stop USACE vehicle within safe distance. 
Indirect cause: Failure of employee to pay attention to drMng 
{defensive driving). · 

INSmUCTIONS FOR SECTION 14-ACTION TO 
ELIMINATE CAU~E(S) 

DESCRIPTION-Fully desenbe all the actions taken, anticipated, and 
racommendecl to "eliminate the cause{s).and prevent reoccurrence of 
similar ac:cldentsllllns. Continue on blank sheets of paper If 
necessary to fuDy explain and attach to the completed report form. 

INSmUCTIONS FOR SECTION 15-DATES FOR 
ACTION 

L BEGIN DATE-Enter the date when the corrective action(s) 
Identified In Section 14 wm begin. 

b. COMPLETE DATE-Enter the date when the corrective actlon(s) 
Identified 1n Section 14 wm be completed. 

c. TI11.E AND SIGNAT'JRE-Enter the tiUe and &lg~ture of . 
supervisor completing the accident report. For a GOVERNMENT 
employee acx:ldent/lllness the lnvnedlate supervisor wlD complete 
and sign the report. For PUBLIC accidents the USACE Project 
Manager/Area Engineer responsible for the USACE property where 
the accident happened shall complete and sign the report. For 
CONTRACTOR accidents the Contractor's project manager shall 
complete and sign Iha report and provide to the USACE supaMsOI' 
responsible for oversight of that contractor activity. This USACE 
SupeMsor shall also sign the report. Upon entering !he Information 
required In 15.d, 15.e and 15.f below, the responsible USACE 
supeNlsor shall forward the report for management review as 
Indicated In Section 16. 

d. DATE SIGNED-Enter the month, day, and year that the report 
was signed by the responsl>le supervisor. 

a. ORGANIZATION NAME-For GoVERNMENT employee ac:cldents 
enter the USACE organization name (Division, Branch, Section, 
ate.) of the injured employee. For PUBLIC accidents enter the 
USACE organization name for the person Identified in block 15.c. 
For CONTRACTOR accidents enter the USACE organization name 
fot the USACE office responsible for providing contrad 
administration oversight. · 

f. OFFICE SYMBOL-Enter the latest complete USACE Office 
Symbol for the USACE organization identified in block 15.e. 

INSTRUCTIONS FOR SECTION 16-MANAGEMENT 
REVIEW (1st) 

1ST.REVIEW-Each USACE FOA shall determine who will prOVide 
1st management review. The responsible USACE supervisor in 
section 15.c shaD fetward the completed repott to the USACE office 
designated as the 1st Reviewer by the FOA. Upon receipt, the 
Chief of the Office shaft review the completed report. mark the 
appropriate box. provide substantive comments, sign, date, and 
forward to the FOA Stan Chief (2nd review) tor review and 
commenL 

INSTRUCTIONS FOR SECTION 17-MANAGEMENT 
REVIEW (2nd) 

2ND REVIEW-The FOA Stan Chief (I.e., FOA Chief of Construction 
Operations, Engineering; Planning, ate.) shal mark the appropriate ' 
box, review the completed report, provide substantive convnents, sign, 
date, and return to the FOA Safety. and Occupational Health Office. 

INSmUCTIONS FOR SECTION 18-SAFETY AND 
OCCUPATIONAL HEALTH REVIEW 

3RO REVIEW-The FOA Safety and Occupational Health Office shall 
review the completed report, mark Iha appropriate box, ensure that 
any Inadequacies, ~. ate, are rectified by the respollSlble 
supervisor and management reviewers, provide substantive 
comments, sign, date and forward to the FOA Commander for review, 
comment, and signature. 

INSmUCTION FOR SECTION 19-COMMAND 
APPROVAL 

4TH REVIEW-The FOA Commander shaft (to Include the person 
designated Acting Convnander In his absence) review the completed 
report. conwent If required, sign, date, and forward the report to-the 
FOA Safety and Occupational Health Office. Signature authority shaR 
not be delegated. 
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Foste: /heeler 
Environmental Corporation 

[Project No.: Project Name: Sample Date: Preservative 

'ti I!? Chain-of-Custody No.: Samplers: 0 GI .c ::c - c 
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== -I 
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en 0 
.5 0 

1 I Time ~ 
c. - x Sample (") ::c 0 
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I 
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Type Identification Standard} (feet} ::c ::c z N en z al 

-------- -1---- ------ ---·-

I 
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I 

Relinquished by: (Signature) I Date/Time f Received by: (Signature) Date/Time 

I 

·----.. 

Relinquished by: (Signature) Date!Tlme Received by: (Signature) Date/Time 

'1 

-
I Received by: (Signature) Relinquished by: (Signature) DatefTime Date/Time 

Remarks: MATRIX: 
LIMS #: 4327 LABCODE: 
FEDERAL EXPRESS # : LOGCODE: 

Chain-of-Custody Record 

Analysis Required 
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Package Received I Custody Seals Intact 
----- --

Sample Labels I COCs Agree 
------·--- ·-· 

Temperature within Specification co 

Corrected Copy Attached 

Problems or Discrepancies 
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HOLLOMAN LTM/LTO SAMPLE TEMPLATE 

AFIID 

LO CID 

LTCCODE 

ECO ORD 

NCO ORD 

ELEV 

DEPTH 

HOLMN 

(use top of depth interval, and round to whole number) 
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~ Lauclcs Testing Laboratories, Inc. Detection Limit Summary Report 

JO-Nov-95 

Method0 MDL- Reporting Limit-

'-- Dibromochloromethane 0.3 3 ug/L 

Chlorobenzene 0.4 3 

Ethylbenzene 0.5 3 

Bro mo form 0.4 3 

1, 1 ,2,2-Tetrachloroethane 
,. 

0.5 3 

Acroiein 3 3 

Acetone 2 5 

Acrylonitrile 2 3 

Vinyl acetate 0.5 3 

2-Butanone 0.7 5 

4-Methyl-2-pentanone 2 5 

2-Hexanone 2 5 

m,p-Xylenes 0.4 3 

a-Xylene 0.4 3 

Styrene 0.4 3 

Carbon disulfide 0.4 3 -Dichlorodifluoromethane 0.6 3 

8260A Volatile Organics by GC/MS 

Dichlorodifluoromethane 0.2 0.5 ug/L 

Chtoromethane 0.2 0.5 

Vinyl chloride 0.2 0.5 

Bromomethane 0.1 0.5 

Chloroethane 0.1 0.5 

Trichlorofluoromethane 0.2 0.5 

1, 1-Dichloroethene 0.2 0.5 

Methylene chloride 0.2 0.5 

trans-1,2-Dichloroethene 0.2 0.5 

1, 1-Dicnloroetllarie <1.2 0.5 

2,2-Dichloropropane 0.2 0.5 

cis-1,2-Dichloroethene 0.1 0.5 

Bromochloromethane 0.1 0.5 

•Detection and reporting limits for solid samples are calculated based on the assumption of 100% total solids. Actual 
values will be adjusted upwards by the percent total solids. Limits for alt samples wilt also be adjusted for any dilutions 
or matrix interferences . 

.. The method lists provided represent the entire target anal}1e list for which Liucks currently has MDL 
studies. The reported project specific target analytes may vary from this list. Page 31 
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Laucks Testing Laboratories, Inc.· Detection Limit Summary Report 

JO-Nov-95 

Methodu MDL~ Reporting Limit~ 

Chlorofonn 0.2 0.5 ug/L 

1, l, 1-Trichloroethane 0.1 0.5 

Carbon tetrachloride 0.1 0.5 

1, 1-Dichloropropene 0.1 0.5 

Benzene 
,.. 

0.1 0.5 

1,2-Dichloroethane 0.1 0.5 

Trichloroethene 0.1 0.5 

l ,2-Dichloropropane 0.1 0.5 

Dibromomethane 0.1 0.5 

Bromodichloromethane 0.1 0.5 

cis-1 ,3-Dichloropropene 0.2 0.5 

Toluene 0.2 0.5 

trans-1,3-Dichloropropene 0.2 0.5 

1, 1,2-Trichloroethane 0.1 0.5 

Tetrachloroethene 0.2 0.5 

1,3-Dichloropropiwe 0.2 0.5 

Chlorodibromomethahe 0.2 0.5 

1,2-Dibromoethane 0.2 0.5 

Chlorobenzene 0.1 0.5 

l, l, 1,2-Tetrachloroethane 0.2 0.5 

Ethylbenzene 0.1 0.5 

m,p-Xylenes 0.2 0.5 

o-Xylene 0.1 0.5 

Styrene 0.1 0.5 

Bromofonn 0.1 0.5 

Isopropylbenzene 0.1 0.5 

Bromobenzene 0.1 0.5 

1,2,3-Trichloropropane ~2 0.5 

1, l,2,2-Tetrachloroethane 0.1 0.5 

n-Propylbenzene 0.1 0.5 

2-Chlorotoluene 0.1 0.5 

•Detection and reporting limits for solid samples arc calculated based on the assumption of 100% total solids. Actual 
values will be adjusted upwards by the percent total solids. Limits for all s."tmples will also be adjusted for any dilutions 
or matrix interferences . 

.. The method lists provided represent the entire target analyte list for which Laucks currently has MDL 
studies. The reported project specific target analytes may vary from this list. PRl'e 32 



Laucks Testing Laboratories, Inc. 

JO-Nov-95 

Detection Limit Sumrnnry Report 

Methodu 

8170A 

4-Chlorotoluene 

1,3 ,5-Trlmethylbenzene 

tert-Butylbenzene 

1,2, 4-Trimethylbenzene 

sec-Butylbenzene 

1,3-Dichlorobenzene 

I, 4-Dichlorobenzene 

Isopropyltoluene 

1,2-Dichlorobenzene 

n-Butylbenzene 

1,2-Dibromo-3-chloropropane 

1,2, 4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

1,2,3-Trichlorobenzene 

Acetone -2-Butanone •· 

4-Methyl-2-pentanone 

2-Hexanone 

Carbon disulfide 

Vinyl acetate 

Iodomethane 

trans-1,4-Dichloro-2-butene 

AJlyl chloride 

Chloroprene 

2-Chloroethyl vinyl ether 

Semlvolatile Organlcs by GC/MS 

Phenor - - - · 

Bis(2-ch1oroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

,. 

MDL" 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.2 

0.2 

1.7 

1.2 

0.6 

0.8 

0.2 

0.5 

0.2 

1.5 

0.2 

0.2 

0.1 

1.5 
27 

22 

14 

Reporting Limit" 

0.5 ug/L 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1.7 

1.2 

1 

1 

0.5 

0.5 

0.5 

5 

0.5 

0.5 

0.5 

130 ug/kgDB 

140 

110 

70 

•Detection and reporting limits for solid samples are calculated based on the assumption of 100% total solids. Actual 
values will be adjusted upwards by the percent total solids. Limits for all samples will also be adjusted for any dilutions 
or matrix interferences. 

++The method lists provided represent the entire target analyte list for which Laucks currently has MDL 
studies. The reported project specific target analytes may vruy from this list. Page 33 



Laucks Testing Laboratories, Inc. 

JO-Nov-95 

Detection Limit Summary Report 

Method*" 

1020A 

trans-1,3-Dichloropropene 

1, 1,2-Trichloroethane 

Tetrachloroethene 

Dibromochloromethane 

Chlorobenzene 

1, I, 1,2-Tetrachloroethane 

Bromoform 

Bromobenzene 

1, 1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 

1,3-Dichlorobenzene 

I, 4-Dichlorobenzene 

Benzyl chloride 

1,2-Dichlorobenzene 

Aromatic Volatile Organics by GC 

Benzene -•. 
Toluene 

Chtorobenzene 

Ethylbenzene 

m,p-Xylenes 

o-Xylene 

1,3-Dichlorobenzene 

1, 4-Dichtorobenzene 

1,2-Dichlorobenzene 

Total xylenes 

Benzene 

Toluene 

Chlorobenzene 

Ethylbenzene 

m,p-Xylenes 

o-Xylene 

"' 

MOLA 

0.03 

0.05 

0.1 

0.08 

0.1 

0.07 

0.08 

0.35 

0.19 

0.22 

0.08 

0.06 

0.2 

0.12 

0.18 

0.22 

0.16 

0.2 

0.58 

0.24 

0.24 

0.24 

0.36 

0.58 

0.09 

0)1 

0.08 

0.1 

0.29 

0.12 

Reporting Limit"" 

0.15 ug/L 

0.25 

0.5 

0.4 

o.s 
0.35 

0.4 

1.7 

0.95 

1.1 

0.4 

0.3 

1 

0.6 

0.9 ug/kgDB 

1.1 

0.8 

1 

2.9 

1.2 

1.2 

l.2 

1.8 

2.9 

0.45 ug/L 

0.55 

0.4 

0.5 

1.4 

0.6 

•Detection and reporting limits for solld samples arc calculated based on the assumption of 100% total solids. Actual 
values will be adjusted upwards by the percent total solids. Limits for all samples will also be adjusted for any dilutions 
or matrix interferences . 

.. The method lists provided represent the entire target analyte list for which Laucks currently has MDL 
studies. The reported project specific target analytes may vary from this list. Pal!e 24 
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Laucks Testing Laboratories, Inc. Detection Limit Summnry Repo.-t 

JO-Nov-95 

Method 0 MDV- Reporting Limit" 

415.2 Total Organic Carbon, UV, persulfate oxidation 

Total Organic Carbon 0.3 l mg/L 

418.1 Total Recoverable Petroleum Hydrocarbons 

TPH-418.l 
... s 20 mg/kg DB 

TPH-418.l 0.2 0.5 mg/L 

420.1 Phenolics, total recoverable, automated 4AAP 

Phenotics, Total Recoverable 0.001 0.005 mg/L 

425.1 Methylene Blue Active Substances (MBAS) 

Methylene Blue Active Substances 0.02 mg/L 

504 EDD & DBCP by Microextraction and GC 

1,2-0ibromoethane 0.01 0.05 ug/L 

1,2-Dibromo-3-chloropropane 0.01 0.05 

508 Chlorinated·Pesticides by GC with ECD -Hexachlorocyclopentadiene 0.001 0.005 ug!L 

IIexachlorobenzene 0.001 0.005 

gamma-BHC (Lindane) 0.001 0.005 

Heptachlor 0.001 0.005 

Aldrin 0.001 0.005 

Heptachlor 'Epoxide 0.001 0.005 

Dieldrin 0.001 0.005 

Endrin 0.001 0.005 

4,4'-DDE 0.001 0.005 

4,4'-DDD 0.001 0.005 

4,4'-DDT 0.001 0.005 

Metho"}'chlor 0.002 0.01 
Alachlor 0.004 0.02 

Atrazine 0.046 0.23 

Simazine 0.123 0.62 

•Detect.ion and reporting limits for solid samples are calculated based on the assumption of 100% total solids. Actual 
values will be adjusted upwards by the percent total solids. Limits for all samples will also be adjusted for any dilutions 
or matrix interferences. 

••The method lists provided represent the entire target analyte list for which Laucks currently has MDL 
studies. The reported project specific target analytes may vary from this list. 



Laucks Testing Laboratories, Inc. 
06-Dec-95 

Detecti9n Limit Summary Report 

Method** . l\IDL* . Reporting Limit* 

340.2 Fluoride, Ion Selective Electrode 

Fluoride in water 

350.1 Ammonia, automated phenate 

351.1 

353.2 

. 354.1 

Ammonia as N in water 

Total Kjeldahl Nitrogen, automated phenate 

Total Kjeldahl Nitrogen as Nin water 

Nitrate/Nitrite, automated cadmium reduction 

Nitrate/Nitrite in water 

Nitrite, spectrophotometric 

Nitrites in water 

365.2 Total Phosphorus 

376.1 

Phosphorus in water 
\(\ .5b\ \ 

Sulfide 

Sulfide in water 

376.2 Sulfide 

Sulfide in water 

405.1 Biochemical Oxygen Demand (BOD) 

Biochemical Oxygen Demand in water 

410.4 Chemical Oxygen Demand, manual colorimetric 
. , .. ..,_. . . :- . . . . , ·~ -·. . . 

Chemical Oxygen Demand in water 

413.1 Total Recoverable Oil & GreasC, gravimetric 

Oil and Grease in water 

413.2 _ _ Total R~ove~b~ Oil & Grease, infrared 

Oil and Grease in soiVsediment 

Oil and Grease in water 

•. 

0.005 

0.2 

0.01 

0.002 

0.01 

() .1.'5" 

0.04 

·- .... :,. 

.J' 

0.8 

0.2 mg/L 

0.01 mg/L 

0 .O\ M.5 \le\ 
0.2 mg/L 

'D.2. M~l9 

0.01 mg/I. 

o.o\ ~\~ 

0.005 mg/L 

0.01 mg/I. 
·o.s- ~\~ 
0.2 .mg/I. 

. ~ . 

0.04 mg/L 

5 mg/L 

. .. ~-:--~· . 

10 mg/t 

5 mg/L 

20 mg/kg DB 

1 mg/L 

*Detection and reporting limits for solid samples are calculated based on th~ ~~ti~~:crl- lo0% t~~~lids: ·ri'.~ 
values will be adjusted upwards by the percent total solids. Limits for all samples will alsO be adjusted for any dilutions 
or rµtrix interferences. · · ·· 

**The method lists provided represent the entire target analyte list for which Laucks currently has MDL 
studies. The reponed project specific target analytes may vary from this list. Page)' 7 

1:i.- 6- "ls 
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Laucics Tesfing Laboratories, Inc. 
JO-Noi'-95 

c>otoA 

'-~-./ 

.J 

55 

trans-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

l, 1,2-Trichloroethane 
l, l ,2,2-Tetrachloroethane 

Chtorodibrotnomethane 
Chlorobenzene 

Bromofonn 

Tetrachlorocthene 

1,2-Dichtorobenzene 

2-Chtoroethy1 vinyl ether 

Metals by ICP 

Aluminum 

Arsenic 

Barium . ,_ 
,. .. 

Betyllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

I ton 

Lead 
Magnesium 
Manganese 

Mercury 
Antimony 

Nickel 

Potassium 

Selenium 

LAUCKS TESTING Ill 003 

Detection Limit Summary R"eport 

-..--· 
MDL* Reporting Limit" 

0.03 O.IS ug/L 

0.03 O.JS 

o.os 0.25 

0.19 0.95 
... 

0.08 0.4 

0.11 o.ss 
0.08 0.4 

0.1 o.s 
0.08 0.4 

0.07 0.3S 

0.12 0.6 

l.4 7 

26 so mg/kg DB 
2 10 

IS so 
0.3 1 

0.4 t 
83 100 

2 5 

3 10 

2 s 
.. •. 

·5 10 
2 10 

36 100 

2 5 

3 20 

4 6 

3 s 
69 100 

5 20 

.>~.--' •Detection and reporting limits for sofid samples are calculated based oa the assumption or 100% total solids. Actual 
Yalucs \\'111 be 8(ljusted upwar~s by the tJerCC11t tot2l solids. Llmits for an s:tmpltt will :\lso be ;.djustcd for arty dilutions 
or matrix: incetferenecs. ~ · 

.. Tho method Usts provided represent t!H: entire target analytc list for which lauclcs cu1Tently has MDL 
5tucHes. The Jq)Orted project specific target analytes may vary from this list. 



MS MSD I Data b ase c f' on igura t' ion 
v OA-

KEYS Record name: VOA-8260 Created: 01L31L95 
'REA-PEST QC Fraction: MVO No: __ 5 Updated: 05L17L96 

.L'HM Description: INHOUSE VOLATILES 
T KN 
TKN BD Def Def Cone 
TL-GF Size Vol Units 
TNT-MS-SOIL Water 25.0 25.0 ugLL 
TOC Soil 
TOX 
TOX 9076 Spike Control Limits 
TP Analyte Added LCL UCL RPD 
TPH 
TPH GRAV 1,1-Dichloroethene w 4.00 _.§.! 124 ~ 
VAP-MITC s ...:ll 130 ~ 
VOA-390-LOW Trichloroethene w 4.00 _[Q 120 ~ 
VOA-390-MED s ...:ll 130 ~ 
VOA-524-2 Benzene w 4.00 ....fil. 127 ~ 
VOA-524-2-02 s ...:ll 130 ~ 
VOA-8260 Toluene w 4.00 ....J..2:.. 132 ~ 
VOA-BECHTEL s ...:ll 130 ~ 

hlorobenzene W= 4.00 - 68-128- 20 s ___ _ 
S=QC fractions 6=print FlO=More Shft-Fn=Fn Help ____ __ 

s ------­
w ------s ------w ___ _ 
s ___ _ 
w ----s ___ _ 
w ----s ___ _ 
w ___ _ 
s 
w 
8 
----

w ___ _ 
s 
w -------
8 ------w 
s w ___ _ 
s 
w 
8 

-------
w ------
8 
w ------
8 

w -------
8 
w ___ _ 
s 
w -----
8 
w -----
8 
w ___ _ 



MS MSD I Database Con f' 1gurat1on 
8020 

KEYS Record name: 8020 Created: o5L15L91 
04 QC Fraction: GVO No: _9 Updated: 08L07L96 
u4 1 Description: Purgeable Aromatic Com:gounds -552 

8010 Def Def Cone 
8015 Size Vol Units 
8015 MOD Water 10.0 10.0 ugLL -8020 Soil 5.00 10.0 ugLkg 
8080SC 
8140 Spike Control Limits 
8141 Analyte Added LCL UCL RPD 
8150-2 
8310 Benzene w 20.0 ~113 ~ 
8310-HAW s 20.0 --1.2. 136 __J.1 
8310-HC Toluene w 20.0 ....ll 113 -1:..2.. 
8330 s 20.0 46 132 ~ 
8330 GTI Chlorobenzene w 20.0 _1!Q 113 -11. 
8330-MED s 20.0 ....2Q 130 --2.Q. 
8330-0HM Ethylbenzene w 20.0 ....:u.. 113 -1& 
A801S s 20.0 _ll 129 ~ 

"+:g-Xylene w 20.0 - 73-111- 14 

F7=Del,/n,Name 8=Write,/n,In_use 
s 20.0 

9=Print,Db_enter?,Keys? 
s 20.0 

=1~·=3_-=D=i=c=h=l=o=r~o=b=e=n=z=e=n=e-----~-- W 20.0 

l,4-Dichlorobenzene 
s 20.0 
w 20.0 
s 20.0 

~1~·=2~-=D~i~c=h=l=o=r=o=b=e=n=z=e=n=e'----~-- W 20.0 
s 20.0 w ___ _ 
s ----w ___ _ 
s ___ _ 
w ___ _ 
s w ___ _ 
s 
w ----s ___ _ 
w 
s 
w ___ _ 
s 
w s·----
w ___ _ 
s 
w 
s ----
w ___ _ 
s ----w ___ _ 
s ___ _ 
w ----s 
w ----s w----
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p 
KEYS 

02 
03-N02 

N 
N 
OG 
00 
OG 

9071 
-GRAV 

ORG AMM NH3 
P-cHLoROPHEN 
P205 
PB MISC 
PcB 
PCB OIL 
PH 
PHENOL-4AA.P 
PIC-PSNS 
P04 0 
f04:T 
PROXIMATE 
PULP METALS 
PYRIDINE 

M 

Record names P04 'l' 
QC Fraction: l1!... 
Description: Total 

Analyte 

~ti\l Phos;ghorus 

LLD=analyte LLD, 

LAUCKS TESTING ~003 

-----·-··-- --~· 

S/ Oup t 1ca e c f' on igura ion 

Created: 08lQ6l92 
No: --1 Updated: 11/28/94 

J2hoSRhQrug 

Recov RPO 
Units LCL UCL LLD >SxLLD 

W HG/I! 54 129 0.010 ..:n 
S Mg2KG _.2Q. ~ Q.50 ...ll w 
s 
w 
s 
w 
s 
w 
s 
w --

>Sx.LLD•percent RPD~ -- == = = - = w __ _ 
S•QC fractions,Copy 6•Print FlO=More Shf t-Fn•Fn Help w __ 

s __ _ 
w __ _ 
s __ _ 
w __ _ 
s __ _ 
w __ _ 
s __ _ 
w __ 
s __ _ 
w __ _ 
s __ _ 
w __ 
s __ _ 
w __ _ 
s __ _ 
w __ _ 
s __ _ 
w_~ 
s ......__ w __ _ 
s __ _ 
w ------
s __ 
w __ 
s __ _ 
w __ _ 
s __ _ w __ 
s __ 
w __ _ 
s __ _ 
w __ _ 
s __ _ 
w __ _ 
s __ 



.,. 10/17/96 THU 14:25 FAX 767 5063 LAUCKS TESTING ~002 

KEYS 
HG CV AA 
HG-ICP 
BH-
HYDRIDE 
ICP 
lCP MS 
ICP-TCLP 
ICP-UMA 
XCP-UMATILLA 
MBA5 
MTDRO 
MTG RO 
NH3 
N02 
N03-N02 
OG 
OG 9071 
OG-GRAV 
ORG_.AMM_NH3 

F7-.Del,,Name 

r.==============·=-=== MS/Duplicate Conf igurat1on ================:::;, 
Record name: ICP Created: 02/12/93 
QC Fraction: ICP No: ~ Updated: 03/12/93 
Description: XCP metals, LTL control limits 

Analyte 

Silver 

Aluminum 

Arsenic 

Barium 

Recov RPD 
Units LCL UCL LLD >5xLLD 

W UG/w _5Q 133 l.O -1§.. 
S MG/KG _.!ill l.Jl, l.O --lQ. 
W UG/t, ~ 147 20 _n 
S MG/KG SO 150 20 ~ 
W UG/L _ll 122 20 11 
S MG/KG ....:IQ 127 20 --1.Q. 
W UG/L ...1§. 112 2. O _li. 
S MG/JSG 61 ll1 2.o ~ 

Beryllium W UG/L ~ 11£ l.O _l.Q. 
S MG/KG ~ lll. 0 .10 _.lQ 

Calcium ff UG/L -2Q. lSO 5000 ~ 
l~===========-==================S-=+JG/KG== 50 150 ~ ...J.Q.=== 
~LLD•analyte LLD, >5xLLD=percent RPDLk_ -1.Q. .!ll l.O _1& 
U========:;=======================S-~-~--~~7aK~G==:-iQ=l38~.so -~=== 
Cobalt 

B=Write,,In use 
Chromium -

Copper 

Iron 

Mercury 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 

Mtimonv 

Selenium 

ThalJ,ium 

Vanadium 

Zinc 

Boron 

Molvbdenum 

W UG/L ~ ll2. 2 • o --1§.. 
9•Print,Help menu,PrtSc lO•More,Help,Key 

W QG/L _12. 111 J.O ~ 
S M.G/KG _§Q lli l. o -1.Q. 
W UG/L ...:rl .lli 1.0 _l.Q. 

s MG/KG ~· 1Z:ioo 110" 0 30 
W t1G/L . ·2.P:. · 
S MG/KG ...S:,: 2 ·-· --~ . 
W UG/L _§_4, 115 20 --11 
s ~ . ..M 110 20 J..Q 
ff ~ ....li rn sooo J.2. 
S MG/KG -2..Q. ill. 250 ...J.Q 
w ~ ~ ~ 5000 J2. 
s ~ ~ 150 250 _:J.Q 
W UG/ti 59 ill. 1.0 _lQ 
S MG/KG --5.Q llQ 1.0 ~ 
W UG/L SO 12.Q. 5000 ,.12. 
S MG/KG ~ ~ 250 ~ 
W UG/L -21. ill. 2.0 ....l.Q. 
S MG/KG ~ ~ 2.0 ~ 
W UG/L 69 ,112 5.0 --1.§. 
S MG/KG -2,Q 146 5.0 .....J..Q. 
W UG/L _ll. lll. 60 _il 
S M.G/KG JQ ~ 10 _J,Q 
W UG/L ....1.i 13 7 2 0 -1.i 
S MG/KG _fil_ !.li 20 _l.Q. 
W YG/L _:u ill. 50 _tQ 
S MG/KG ~ 116 SQ _J,Q 
W UG/L ...§.5.. ~ 5.0 _!1 
S MG/KG ___§_§. 125 5.0 ~ 
W UG/L ~ 131 1.0 _1..Q. 
S MG/K~ _2Q 12.Q. l.O -2.Q. 
W UG/L ~ 1.2.Q. 1000 -2.Q. 
S MG/KG ~ 1liQ 100 -1.Q.. 
W UG IL -2.Q ill. 5 o .....1.Q. 
S MG/KG _2Q 150 5.0 ~ w __ _ 
s 



I MS MSD Data b ase Con f' iguration 
NH 

KEYS Record name: NH3 Created: 03Lo1L91 
:cso1s QC Fraction: NH3 No: __ 1 Updated: 03LlsL93 

l{C8260 Description: Ammonia, Lachat :ghenate method 
MALATHION 
MBAS Def Def Cone 
MMAN Size Vol Units 
MS ORD Water mg LL 
MS-TIN Soil mgLkg DB 
MTBE GC 
MTDRO Spike Control Limits 
MTGRO Analyte Added LCL UCL RPD 
NH3 
N02 Ammonia as N {EPA 350.1} w 0.500 2J. 120 -1Q 
N03-N02 
OG 
OG GRAV 
OP-
ORD-DEG-LC 
ORDNANCE GC 
ORDNANCE-LC -

S=QC fractions 6=print FlO=More 

s _..2Q 128 ..2Q 
w 
s 
w 
s 
w 
s 

=W= - - -s ___ _ 
Shft-Fn=Fn Help ___ _ 

s ___ _ 
w ___ _ 
s ----w ___ _ 
s ___ _ 
w ----s ___ _ 
w ___ _ 
s ___ _ 
w ___ _ 
s ___ _ 
w ___ _ 
s 
w 
s 
w ----s 
w ----s ___ _ 
w 
s 
w 
s ----
----w ___ _ 

s 
w 
s ----

:----
w ----s 
w s----
w s----
w ----



TKN 
KEYS Record name: 

CLP-ICP QC Fraction: 
TCLP-MSVOA Description: 
TCLP-PEST 
TCLP-PYRIDIN Def 
THEA-PEST Size 
THM Water 
'1'XN Soil 
TKN BD 
TL-GF 
TNT-MS-SOIL 
TOC 
TOX Total 
TOX 9076 -TP 
TPH 
TPH GRAV 
VAP-MITC 
VOA-390-LOW 
VOA-390-MED 

S=QC fractions 6=print 

a a ase Con iguration MS/MSD D t b f' 

TKN Created: o3Lo6L91 
TKN No: __ 1 Updated: o3LlsL93 
Total Kjeldahl Nitrogen 

Def Cone 
Vol Units 

mg LL 
mglkg DB 

Spike Control Limits 
Analyte Added LCL UCL RPD 

Kjeldahl Nitrogen w .....fil:. 142 --1.2. 
s --2.Q. 150 --1Q. 
w 
s 
w 
s 
w 
s 

=W= - - -

FlO=More 
s 

Shft-Fn=Fn Help ___ _ 
s w ___ _ 
s w ___ _ 
s w ___ _ 
s 
w 
s w ___ _ 
s 
w 
s 
w 
s w ___ _ 
s w ___ _ 
s w ___ _ 
s w ___ _ 
s 
w 
s 
w ___ _ 
s 
w 
8 
w 
s 

----

w ___ _ 
s 
w 
s 
w ----



MS M a a ase I SD D t b c f' on 1gura t' ion 
NO 

KEYS Record name: N03-N02 created: 02L26L91 
l3AS QC Fraction: NN No: __ 1 Updated: 03L15L93 
.MAN Description: N03LN02, Lachat, Cd reduction 

MS ORD 
MS-TIN Def Def Cone 
MTBE GC Size Vol Units 
MTDRO Water mg LL 
MTG RO Soil mgLkg DB 
NH3 
N02 Spike Control Limits 
N03-N02 Analyte Added LCL UCL RPD 
OG 
OG GRAV NitrateLNitrite {EPA 353.2} w 0.500 _fill 122 -1.Q 
OP s -21. 109 _1Jl 
ORD-DEG-LC w 
ORDNANCE GC s 
ORDNANCE-LC w 
P-CL-PHENOL s 
PB-GF w 
PB MISC s - =W= - - -

s 
5=QC fractions 6=print FlO=More Shft-Fn=Fn Help ___ _ 

s w ___ _ 
s w ___ _ 
s w ___ _ 
s 
w ___ _ 
s 
w ___ _ 
s 
w ___ _ 
s 
w ___ _ 
s 
w ----s ___ _ 
w ___ _ 
s w ___ _ 
s w ___ _ 
s 
w ___ _ 
s 
w ___ _ 
s ___ _ 
w 
s 
w ----s 
w ___ _ 
s w ___ _ 
s 
w ___ _ 



11/25/96 ION 10:38 FAX 767 5063 LAUCKS TESTING 

MS/MSD Database Configuration 

Record name: WTPH ................... ___ _ 
QC Fraction: GVO No: --3. 
Description: Total Petroleum Hydrgcarbons 

Def 
Size 

Water 400 
Soil 20.0 

Def cone 
Vol Units 
2 • 0 O =uq...,/..,.,L ____ _ 

10.0 mg/kg 

Analyte 
Gasoline 

Diesel 

Reayy Oil 

Spike 
Added 

Control Limits 
LCL UCL RPD 
~ 160 50 
~ 160 -2Q. 
-1.Q. 160 .22. 
~ 160 _fil! 
~ 1§Q _!i.Q. 
~ li.Q __2.Q. 

Ill 002 

,~5oHlf't­

i M1/l. 
lOO ,/L 



11/25/96 ION 10:38 FAX 167 5063 LAUCKS TESTING la! 003 

MS/MSD Database Configuration 

Record name: :!.J.t:...l.'~4 ___ _ 
QC Fraction: GeV No: _1 
Description: ~J.::..P--4~------------

Def 
Size 

Water 400 
soil ~o.o 

Def Cone 
Vol Units 
2 • 0 0 ~mg:;::w.,;/L=---

10. 0 mglkg 

Analyte 
JP-4 

Spike Control Limits D~,,_..J;_un 
Added LCL UCL RPD ~~6 

~ 160 ...!iQ 
~ 160 so o.~50~ 



11/25/96 HON 10:39 FAX 767 5063 LAUCKS TESTING 

MS/MSD Database Configi.iration 

Record name: ;,J..,_P...,8 ___ _ 
QC Fraction: Q§Y No: ___! 
Description: a:::JP~-~s ____________ _ 

Def 
Size 

Water 400 
Soil 

Def Cone 
Vol Units 
2 • 0 O a:.mg:::u.f..i=L:.---

Analyte 
JP-8 

Spike Control Limits 
Added LCL UCL RPO 

~ill _2.Q. 

---

laJ004 



ll/25/96 HON 10:39 FAX 767 6063 LAUCKS TESTING 

MS/MSD Database Configuration 

Record name: .:T~PA:H--. ___ _ 
QC Fraction: QQ._ No: ---1 
Description: TPH Oil and Grease by IR 

Def Def Cone 
Size Vol Units 

Water ~mg~/Lr:.i-~~ 
Soil mg/kg DB 

Analyte 
TPH Oil and Grease CIR) 

Spike Control Limits 
Added LCL UCL RPD 

-21 119 ....ll 
-fil:. 122 26 

s.o anolk~ 

fl) 005 
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fluid technology, inc. 

CONTRACT SUBMITTAL DATA 

PRESENTED TO 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 
143 UNION BL VD., SUITE 1010 

LAKEWOOD, CO 80228 

FROM 

CINDY COOK 
FLUID TECHNOLOGY, INC. 

1315 NELSON UNIT H 
LAKEWOOD, CO 80215 

BLOWER SYSTEM AT SITE SWMU 136 
HOLLOMAN AFB, NEW MEXICO 

27 FEBRUARY 1997 

1315 NELSON #H • LAKEWOOD, COLORADO 80215 
( 303) 233-7 400 
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) 

foi fluid technology, inc. 

7 February 1997 

Foster Wheeler Environmental Corporation 
Mr. Terry Harr, Purchasing Agent 
143 Union Boulevard, Suite 1010 
Lakewood, CO 80228 

Subject: Request for Proposal No. 442 for Blower System at Site SWMU 136 
Revision without control panel 

Dear Mr. Harr, 

In response to your request for quotation on the above subject, we are pleased to off er the 
following: 

(1) E G & G Rotron DR353BR72 regenerative blower package mounted on a steel 
frame. Package to be complete with an oversized inlet filter, pressure gauge, flow 
control valve, and flowmeter. The blower is close coupled to a 3/4 HP, 230/460 
volt, 3 phase motor . 
............. ....................................................................... $2,320.00 net 

The above unit is quoted FOB our shop in Lakewood, CO. Delivery can be made approximately 
3-4 weeks after approval of drawings. 

If you have any questions or need further information, please don't hesitate to call. Thank you 
for the opportunity to quote on your equipment needs. · 

Regards, 

c,,~ CuUL____ 
Cindy Cook 

1315 NELSON #H • LAKEWOOD, COLORADO 80215 
(303) 233-7400 



J 
{ti fluid technology, inc. 

EQUIPMENT CONTENTS 

1. ROTRON DR353BR72 REGENERATIVE BLOWER 

2. SOLBERG F-lSP-150 INLET FILTER 

) 3. KOBOLD SV-5103-LB FLOW METER 

) 

4. ASHCROFT 0-5 PSI PRESSURE GAUGE 

5. ASHCROFT 0-30 "HG VACUUM GAUGE 

6. ROTRON SINGLE CONNECTION DISCHARGE MUFFLER 

1315 NELSON #H • LAKEWOOD, COLORADO 80215 
( 303) 233-7 400 



' . AEGllG ROTRON 

DR353 
~generatiye Blower 

FEATURES 
• Manufactured in the USA 
• Maximum flow 84 SCFM 
• Maximum pressure 50" WG 
•Maximum vacuum 3.3" Hg 
• 3/4 HP, TEFC, single phase motor standard 
• nlowor construction - cm;t nluminum 

housing, impollor and cover 
• Motor construction - permanently sealed 

ball bearings 
• Inlet and outlet internal muffling 
• Quiet operation within OSHA standards 
• Shipping woight 52 lbs (23.6 K~) 

ACCESSORIES 
• Additional inlet/outlet mufflers 
• Slip-on flanges 
• In lot and I or inlino lilt ors 
• Filter I silencers 
• For details see Accessories Section 

OJYfIONS 
• Smaller and larger motors 
• 575-volt and XP motors 
~urface treatment or plating 
Single or three phase motors 

• Gas tight sealing 
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-e.\EGllG ROTRON . . . . . . ·· · 

r--L 
r· 
I 

11 .5 
291 

I -
I 

3. 9 -..1.-3. 3 -·r"" 
99 83 "-.. 

I· ~ 4 280 io DIA 

(4) MTG HOLES 

MODEL L (IN) L(MM) T (IN) T(MM) 

DR353BR9 12.t 327 3.5 .. 
DR353BTH 12.0 304 5.7 144 

DR353BR72 11.9 302 u .. • DR353BT72 11.33 211 5.7 145 

DR353BRlll 11.t 302 3.5 .. 

SPECIFICATIONS 

MODEL 
Part No. 
Motor Enclosure Tvoe 
Motor Horsepower 
VoltaQe1 

Phase 
Frequency~{!:g) 
ln1111l11tlon Cl111111' - ----- ---- -·-----·-----
NEMA Rated Motor Amos 
Service Factor 
Locked Rotor Amos 

-~ax. Blower Ames 
Recommended NEMA Startor Sizo 
Shipping Weight lbs (Kg) 

,--
1 
T 

DR 353 
Regenerative Blower 

r
--·---- ~~·~ ----­
~ 

ROTATION 
DIRECTION 

r.-...... reox CONNECTION .87" DIA. ON 
l,!/ TEFC MOTORS, .75 NPT ON XP 

MOTORS 
DIMENSIONS: .IN __ 

MM .01 
TOLERANCE: .X t -

2 
-

r:....._ LOCATION OF CAPACITOR ON 
~ SINGLE PHASE MOTORS 

Speclllcetlon1 Subject To Change Without Notice. 

DR353BR9 DR3538T58 DR353BR72 DR353BT72 DR353BR86 
037147 037149 037148 037150 037146 
TEFC XP TEFC XP TEFC 
3/4 3/4 3/4 3/4 3/4 

115/230 115/230 230/460 230/460 575 
1 1 3 3 3 

60 60 60 60 60 --r.-. -- ------n F n F --------- --·- ------- ----···--
6.8/3.4 8.8/4.4 2.4/1.2 2.0/1.0 1.0 

1.15 1.0 1.15 1.0 1.15 
32.6/16.4 32.8/16.4 17.7/8.9 17.7/8.9 6.4 

7.0/3.5 7.0/3.5 2.65/1.33 2.65/1.33 0.88 
00100 00100 00100 00100 00 

52 (23.6) 65 (29.5) 44 (20.0) 61 (27.7) 56 (25.4) 

BLOWER LIMITATIONS FOR 60 Hz (50 Hz) 

Max. Pressure - IWG 48 36 48 36 50 37 50 37 50 
Max. Suction - IWG 43 33 43 33 45 34 45 34 45 
Min. Flow - Pressure - SCFM ._0_(0) _ _ O_iO) _ _ Q_{9) __ O_{Q} 0 -- ·-- ----- - - - -----
Min. Flow - Suction - SCFM 0 (0) 0 (0) 0 (0) 0 (0) 0 

All rlual voltayo 3 phaso motors aro lac:tory tuslod and cor11liod lo oporalo on 200-230/400·460 VAC·3 ph-60 Hz and 220·240/300-41~> VAC-3 ph-50 Hz. All dual 
voltage 1 phase motors are factory tested and certiliod lo operate on 110-120/200-230 VAC-1 ph-60 Hz and 220·240 VAC·1 ph-50 Hz. 

•Maximum operating temperatures: Motor winding temperature (winding rise plus ambient) should not exceed 140"C for Class F insulation or 120"C lor Class B 
Insulation. Blower outlet air temperature should not exceed 140°C (air temperature rise plus ambient). 

EG&G ROTRON, SAUGERTIES, N.Y. 12477 • 914/246-3401 &11 
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Service and Parts Manual 

for Blower Model 

~n~ EG11G flDTflDN 
INDUSTRIAL DIVISION 

DR068 - DR353 

NORTH STREET 
SAUGERTIES, tJY 12477 
PHONE: (91·1) 246-3~01 

F1\X ('::114) 245,360~ 
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Wiring Diagra1ns, TEFC and ODP Motors 

A. 10, 6 wire 

115 V /\C 210 VAC 

line 

3 ~line 2 
5 J 3' 2 5 

4 =7--line 4 
J-iine 8 

E 

Interchange leadwires 5 & 8 to reverse rotatinn 

C. 30, 9 wire 

Z30 VAC g6fl Y.6C'. 

I I 
J--1inc 

line 

7 2 line 

2 J line 

8 
=>--line 4 => J 

7 

J-tine 5 

=> <) 

8 
4 

3 6 => 5 

G 
9 

Interchange any two line lends to reverse rotation 

E. In, Spa Duty with Tcrminnl Strir~ 

I .ow 1 1 5 V /\.C High 230 V /\C 

13wwn 13 White B 

Ll line LI line 

White L2 
line L2 line 

. /\ llrnwn --•/\ 

.) 

B. 10, 7 wire 

115 VJ\C 2;0 VJ\C 

=>-line 
line 

3 2 

2 

3--linc 

3 => 
4 4 
8 8 

J--line 

5 => 5 => <) 9 

Interchange lendwires 5 & 8 to reverse rotation 

D. l 0, Emerson 118 HP ~1otor 

115 VAC 

Pl/Blue---- line 

P2/Brown 

5/Black ~ 
3/0rangc J 
•1/'I' cl low 

2/White ~. -- line 

Red~ 

230 VAC 

Pl/Blue---- line 

5/Black 

3/0range ~ 
2/Whitt 7 

4Nellow =>- line 
Red 

Interchange red & black to reverse rotation 

T7. l 0, 230 V /\C 

I 

5 
=>-line 

4 
R =>-line 

Interchange leadwires 
5 & 8 to reverse rot:ition 

.G. 30, 575 V /\C 

----line 

2 ----line 

3 ----linl'. 

Interchange any t".vo line 
leads to reverse rotation 

l'.?./15/()5 Rev.-
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DR 068/083/101/202/30.3/353 Part;> lJr~akQQWll 

Service and Parts l\fonual -. 1 
!\lodel: DR06SDJ9Y DR06SDJ9Y DR0&3DC9Y ORIOi DRIOI DR202 DR303 DR353 Ci 

en 
Part No.: 037143 037326 036S62 0362-14 037252 03i066 036699 037H6 I -

036245 03i067 03669S 037147 ffl 
((1 

036672 036373 037207 037148 ..... j 

Item Qiy 
~ .. 

~0- Req·.: Description 
t..:1 
..... , 

?i.B 1 Key \fotor Shaft !55045 155045 155045 5115()1 155045 511501 511501 515582 ] 
.:... 

Bl .\ Screw, Fbnge Not Used Not Used Not Used 120325 120325 120262 120162 120162 

82 6 Screw, f\fanifold 155047 Not Used 120303 120303 120303 1:?0303 \20303 120303 

83 ~ flange Not Used Not Used Not Used 515212 515212 510480 510493 510493 TJ 

Hou;;ing 515784 5167\4 515709 510347 516616 510341 510335 516364 
:0 

84 I § 
B5 4 Screw. Hsg /r-1otor 155097 155097 155097 120235 155097 120235 120235 120235 

TJ 
B6 4 Muffler f\faterial 515779 (.2 pcs)516720 516427 510544 510544 510485 510488 516384 r c 
137 l Manifold Plate 516373 Not Used 515654 510541 510541 510478 .510487 516347 ..... 

510360 510360 510360 510494 516360 510494 510494 510494 
a 

88 • Shim .002" -I 
fTl • Shim .005" 510361 510361 510361 510495 516361 510495 510495 510495 (") 

Shim .01 O" 510362 510362 510362 510496 516362 5\0496 510496 510496 
I 

Shim .020" Not Used Not Used Not Used 155411 155411 155411 155411 155411 
f.J.:1 
Q 

Shim .030" Not Used Not Used Not Used 155412 155412 155412 155412 155412 
C1J 
t·J 

89 Impeller 516631 516631 515416 510351 516617 510345 510339 516318 
fJJ 

I fJJ 

BIO Bolt, Impeller 155047 155047 155047 120118 120237 \20118 120118 120325 
D 

1 Q 

Lod:washer, Impeller 251690 251690 251690 120203 251690 120203 120203 120203 
r.o 

Bil I f.•J 

812 1 Washer, Impeller 595332 595332 595332 Not Used Not Used Not Used Not Used Not Used 
813 I Cover 515778 516718 515698 510349 510349 510343 510337 516329 
814 6 Screw, Co,·er (5 pcs)l20232 (5 pcs)J2023 l (5 pcs)\20232 1202>:~ 120232 120232 120232 (5 pcs)l20262 
816 1 Spacer, Impeller Bolt Not Used Not Used Not Used 510355 155115 510355 510355 510355 
Bl7 4 Lockw::isher, Housing 140009 140009 140009 120203 140009 1:::0203 120203 120203 
818 Screen, .Mu mer Retaining., 'Not Used Not Csed Not Used Not Us.ed Not Used Not Used Not Used Not Used 

Right('') 
Screen, Muffler Retaining, Not Used Not Used Not Used Not Used Not Used Not Used Not Used Not Used 
Left (0

) 

819 Bolt, f\.fofller HsglHsg Not Used Not lJsed Not Used Not Used Not Used Not Used Not Used Not Used 
820 Muf!ler Housing. Not Used Not t;sed Not Used Not Used Not Used Integral Integral Not Used 

Bolt, J\.foton1 ... 1umer Not Used Not l,;sed Not Used Not Us.ed Not Used Not Used Not Used Not Used 
Lockwasher, Mcitor/Mufller Not Used Not Csed Not Used Not Us.ed Not Used Not Used Not Used Not Used 
Washer, Motori:i.·iuffler Not Used Noc Used ~ot Used Not Used Not Used Not Used Not Used Not Used 
Spacer, J\fotor/f\.·tuftlcr Not Used Not Used Not Used Not Used Not Used Not Used Not Used Not Used 

\: 

lf 

•A~ needed u Viewed looking at inlet!outlct ports I0/11196 Rev. A 
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l \lotor 

i I 

Model Part;; I \Viring Diagram ' Specific Parts 
I 

l 515719 jo -
DR06SDJ9Y 0371.\3 

DR06SDJ9Y 0373~6 ! 515729 D 

DROS3DC9Y 036862 I q ·72c:, I - ) . D 

DR101DC9 037252 I ·1-r19 1 ) ~ L D 
I 

DR101BX9 036244 ! 510498 A 
I 

DR101BX72 036245 : 517356 c 
' 

DR101BXS6 036672 l 515211 G 
I 

DR202Y9 037066 j s 10498 A 

DR202Y72 037067 j 517356 c 
I 

DR202Y86 036373 l 510933 G 

DR303AE9 036699 I s17355 A 

DR303AE72 036698 15173.56 c 
DR303AE86 037207 516610 G 

DR353BRS6 037146 s 10934 G 

DRJ5JBR9 03714 7 510499 A 

DR353BR72 037148 j s1oso2 c 

* As needed • • Viewed looking at inlet1outlet ports 

·-·-···---------·-----·-- --· .. 
13·~~ring. : Bcuin!;. 
Rear (Ml) 1 Impeller End (.M2) 

\ 

Not Replaceable Not Replace:ible 

Not Replaceable Not Replaceable 

510449 510449 

.510449 510449 

.510449 510449 

510449 510449 

1 0/11/96 Rev. A 
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Wquanty !tz(nrmatian 

I. No-Fault Policy. EG&G Rocron regenerative direct drive blowers are guaranteed up to one full year from the 
date of purchase to the original purchaser only. Should the. blower fail, regardless of the cause of failure, 
we will at our option repair or replace the blower. 

2. Standllnl Policy. EG&G Rotron remote drives, Nasty Gas TM models and special built (EO) products are 
guaranteed up to one fu II yenr from date of purchase for workmanship and material defect to the original 
purchaser only. Should the blower foil, we will evaluate the failure. If determined to be workmanship or 
material defect, we will at our optio~ repair or replace the blower. 

3. Modified Policy. EG&(; Rolron pilckngccl unit~. Vi\cu-Mastcr models and moisture SCf'!lr:ttors MC 

guaranteed up to 1.111c foll year from date of purchase for workman:-;hip and material d1:1"cct to the original 
purchaser only on all parts excluding maintenance/wear items such as belts and bags. Should the blower fail, 
we will evaluate the failure .. If determined to be \•:orkmanship or material defect, we will at our option repair 
or replace the blower . . 

4. Parts Policy. EG&G Rotron sp<1rc parts and accessories are guarrintced up to three months from date of 
purchase for workmanship and material defect to the original purchaser only. Should the part fail, we will at 
our option repair or replace the part. 

Corrective Action. A written report. will be provided indicating reason(s) for failure, with suggestions for 
corrective action. If the failure is determined to be a defect in material or workmanship, Rotron will institute a 
corrective action. Subsequent customer failures due to abuse, misuse, misapplication or repeat offense will not 
be covered. EG&G Rotron will thi;:n notify you of your options. Any failed unit that is tampered with by 
attempting repair or cliagnosi~ will void the warranty, unless authorized by the factory. 

Terms and Conditions. Our warranty covers repairs or replacement of regenerative blowers only, and will not 
cover labor for installati()n, shipping costs, accessories or other items not considered integral blower parts. 
Charges may be incurred on products returned for reasons other than failures covered by their appropriate 
warranty. Maxirnum liability will in no case exceed the value of the product purchased. Other tenns nnd 
conditions of sale are stated on the back of the orde.r acknowledgment. 

/n.<>tallatjon 

I. Bolt It Down. Any blower must be secured against movement prior to starting or testing to prevent injury or 
damage. The blower does not vibrate much more than a standard Clectric motor. 

2. Filtr.ntion. /\II blowers should be filtered prior to starting. Care must be taken so that no foreign material 
enters the blower. If foreign material docs enter the blower, it could cause intemal damage or may exit at 
\'J.:lrcmcly hip.Ii vclncil y. 

Should excessive ;1mmints of material pass through the blower, it is suggested that the cover(s) and 
impeller(s) be removed periodically and cleaned to avoid impeller imbalance. Impeller imbalance greatly 
speeds bearing wear, thus reducing blower life. Disassembling the blower will void warranty. so contact the 
factory for cleaning ::mthori7.ntion. 

3. Support the Piping. The blower flanges and no1..zles arc designed as connection points only and are not 
designed to be support members .. 

C:\ution: Plastic piping should not be used on blowers larger than I HP th:1t are operating near their 
maximum pressure M suction point. Blower housing and nearby piping temperatures can exceed 
7.oo··· F :1 h rcn h cit. /\ cccss ... by .PCJ"St'IIOC I. to. thcJ1ousjru:..QUJC:;'I rby_pjp iw! ... s.h.l21tl.d.~.limi!~Q,..J!U arded. 
<..>r.:.m;1.rk1.~J •. t<..• ... pt<,.~.Y..\.ml. <.lillll.!l:.Ll..ll.illu:u:i. 

4. \Vi ring,. Bto .. ~·cr~; must be wired and protected/fused in ac•~ord:ince with local and national electrical codes. 
All blower~ must be g.rouncled to prevent electrical shock. Slo-1310 or time delay fuses should be used to 
bypass the first .;econ<l of start-up amperage. 

I l.'22/9 5 R c.·\'. • 
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5. Pressure/Suction M:lximums. The maximum pressure and/or suction listed on the model label should nm~ 
exceeded. Thi~ can be m(lnitorcd by mcMs of a pressure or suction gag.e (available from Rotron), installe.d in 
the piping ~1t th<.: blower outlet or inlet. J\ lso. if problems do arise, the Rotron Application Engineering .<:ta ff 
will need to know the operating pressure/suction to properly diugnose the problem. 

6. Excess Air. Bleed excess air off. DO NOT throttle to reduce flow. When blcedir1g off excess air, the blower 
dr:\\vs Jess power and runs cooler. 

Note: Remote Drive (Motorlcss) Blowers - Properly designed and installed guards should be used on all 
belts, pulleys, couplings, etc. Observe maxim urn remote drive speed allowable. Due to the range of usc:1, 
drive guards are the responsibility of the C\1stomcr or user. Belts should be tensioned using belt gauge. 

Maintenance P rncedurr: 

When properly piped, filtered, and applied, little or no routine maintenance is required. Keep the filter clean. 

Also. nil models in the DR. EN. CP. and HiE. series have sealed bearings which require no maintenance. 
P.e:iring.s should he changed after 15,000 to 20,000 hours, on nvcrnge. Shell Dolium R grc:ise is used at the 
factory. Replacement bearings should contain Shell Dolium R or its equivalent. 

Trnuhleshoorinr.: 

• 3 phase units 
• * I ph;1sc unit•; 

l'O~SIULG CAUSE 

I. • One phase of power line not connected 
2. • One phase of stator winding open 
3. Bearings defective 
4. Impeller jammed by foreign material 
5. Impeller jammed against housing or cover 
6. """ Capacitor open 

I. •Two phases of power line not connected 
2. • Two phases of stator winding open 

I. ln~ufficient fuse capacity 
" Short circuit 

I. 1 ligh or low voltage 
2. • Opcr::iting in single phase condition 
3. Bearings defective 
4. Impeller rubbing against housing or cover 
5. Impeller or air passage clogged by foreign material 
6. Unit opernting beyond pcrfomiance range 
7. C:iracitor c;hortcd 
I\. • < >nc phase of stator wimlini;. ~hort circuited 

I. Impeller rubbing against housing or cover 
2. Impeller or air passages clogged by foreign material 
3. Bearings defective 

1. Leak in piping 
2. Piping and air passages clogged 
3. Impeller rotation reversed 
4. Leak in blower 
S. Low voltai;e 

OUT OF WARRANTY REMEDY • • • 

I. Connect 
2. Rewind or buy new motor 
3. Change bearings 
4. Clean and add filter 
5. Adjust 
6. Change capacitor 

I. Connect 
2. Rewind or huy new motor 

I. Use time delay fuse of proper rating 
2. Rcp<1ir 

1. Check input volrnge 
2. Check connections 
3. Change bearings 
4. Adjust 
5. Clean and add fjlter 
6. Reduce system pressure/vacuum 
7. Chang,e capacitor 
!I. Hcwin(I or buy new motor 

I. Adjust 
2. Clean and add tilter 
3. Change bearings 

\. Tig.hten 
2. Clean 
3. Check. wiring 
4. Tighten cover, flange 
5. Check input volt.age 

I )i'.:;r.";c111lily "'"' n.'I'"'.- 11r11ew hl••Wcr~; or 11wtor" will \'Pid the H1•tt·o11 wal'l';111ty. l';it:l.,r-y should ht'. nmlal'l•.".1 pri11r In 

any atti:1npt ll• lick! repair a11 in-warranry unit. 

IJ/'22/95 Rev.-
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ll.lmw~r Disassemblv 

Refer to assembly diagram (Appendix 2) for referenced part designations. CAUTION: Be sure power is 
disconnected before doing any work on units. 

I. Disconnect power leads. 

2. Remove or separate piping and/or mufflers from unit. 

3. Rc:rnovc cover bolts (B 14) C'lnd then cover (B 13 ). 

4. Remove impeller bolt (BI 0) and washers and then remove impeller. Note: Never pry on the edges of the: 
impeller. Use puller, if necessary. · 

S. Carefully note number and (t)cation of shims (111!). Remove :m<I set nc;iclc. Note: lf disnsscmhly wns for 
inspection or cleaning purposes, unit may now be rcnsscmbled by reversing the above steps. If motor 
'\Crvicing, replacement, Cir impeller replacement is required, the same shims may not be re-used. It will be 
necessary to re-shim according to the procedure shown under Assembly. 

6. Remove housing bolts (B5) and remove motor assembly. 
I 

Muffler Materjal Replacement* 

I. Remove manifold cover bolts (02) and manifold cover (I37). 

2. Muffler assembly can now be removed and replaced if necessary. On larger blowers with fiberglass 
acoustical material, wrnp the tubular retaining screens with fiberglass matting before sliding the pads over the 
screens. 

3. Reassemble by reversing proc.edure. 

"' Note: On DR06S models with tubular mufflers, it is necessary to remove cover and impeller, accessing 
muffler material from the housing cavity. 

Bearinp Selection 

All bearings used in EG&G Rotron blowers nre of the double sealed variety. In addition, high temperature 
grc.:as~:s arc.: 11sl.'d lt.1 pn:vc.:11t l1lss (Ir 111\lricalil'll umkr s...:vcrc operating comlitillns. Sekel the 11ppn1pria11.: hcari11~s 
by referencing the parts list if ordering from EG&G Rotron, or the parts list and the accompanying chart. 

BEARING TYPES AND LUBRICANTS 

All Rotron regenerative blowers supplied with direct fitted motors are designed with ABEC1 quality double 
scaled bnll bcnrings in the motor. The bearing design in all cases is a C3 fit. Below is our recommended chart 
by bcnring p~ut number. 

-
l'nrt Nl '· Sizc Seal Mntcrinl <Jrca.<:c I leaf Stnhilizcd 
510217 205 Nye Rheotemp 500 
510218 206 Polyaerylic 30% ± 5% fill Yes - 32S''F 
510219 207 
510449 203 Shell Dolium "R" 
516440 202 (3una N) 25-40% fill No 
516648 30i 
516840 206 
516841 207 
516842 208 
516R·1'."\ 7. 1 () (nuna N) Shcll l)0li11m "R" No 
51 (,){:111 J(J<) JO% :l.: 5% rill 

516845 310 
516846 311 
516847 313 

I L'22 1')5 Re,, -
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Blower Rea.tsemhly 

I. Place assembled motor against renr of housing (84) and fasten with bolts (BS). 

2. To ensure impeller is centered within housing cavity, reshim impeller according to the procedure outlined 
below. 

P. 11:::1 

3. Place impeller onto shaft (be sure key is in place) and fasten with bolt (B 10), washer (B 11 & B 12). and spacer 
(016) if applicable. TORQUE impeller bolt per table below. Once fastened, spin impeller to be sure it turns 
freely. 

4. Replace cover and fasten with bolts (B 14). Bolt Size 

5. Reconnect power leads per motor nameplate. I /.1 - 20 
5/16- 18 
3/8 - 16 
1/2-13 
5/8 - 11 

Impeller Shjmnzinr; Procedwe 

Tools needed: Machinist's Parallel 13ar 
Vernier Caliper with depth measuring capability 
Feeler Gauges or Depth Gauge 

Measure the following: 

• Distance frorn the flange face to the housing (A) 

· Distance from the flange face to the motor shaft shoulder (B) 

rmpeller thickness (C) 

Torque 
6.25 +/- .25 
11.50 +/- .25 
20.0 +/- .s 
49.0 +/- I 
90.0 +/- 2 

Measurements (A) and (B) are made by l~lying the par:·dlcl bar across the housing flange face and measuring to 
the proper points. Each measurement shoul<l be made at three points, and the average of the readings used. 

Shim Thickness:::: n -( ";~) 

After impeller installation (step 3 above), the irnpc:llcr/cover clcamnce can be checked with feeler gauges, laying 

the parallel bar across the housing flange face. Th is clearance should nominally be ( ";<=) 

.1 l I/22/95 Rev. -




