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Name (optional) 

EVALUATION FORM 

HAZARDOUS WASTE SITE 
INVESTIGATION TRAINING 

LECTURE CONTENT 

Orientation 1 2 3 4 s 

Approach to Field Investigations l 2 3 4 5 

Hazardous Wastes 1 2 3 4 s 

Toxicology 1 2 3 4 5 

Personnel Protection 1 2 3 4 5 

Ambient Air Characterization 1 2 3 4 5 

Site Safety Plan Development l 2 3 4 5 

Site Safety Considerations and 
Personnel Decontamination l 2 3 4 5 
Station Operation Procedures 

Emergency Preparedness l 2 3 4 5 

Orientation to Respiratory 1 2 3 4 5 
Protection Equipment 

Explanation of Parts of the SCBA 1 2 3 4 5 
and Demonstration of Equipment Use 
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Key 
5 - Outstanding 
4 - Very Good 
3 - Adequate 
2 - Poor 
1 - Inadequate 

PRESENTATION COMMENTS 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

l 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

1 2 3 4 5 



LECTURE CONTENT PRESENTATION COMMENTS 

Checkout Procedures for SCBA and l 2 3 4 5 1 2 3 4 5 
Demonstration of Donning 

Equipment Exercise: Wearing 1 2 3 4 5 1 2 3 4 5 
SCBA 

Orientation to Field Exercise 1 2 3 4 5 l 2 3 4 5 

Field Exercise - Overall 1 2 3 4 5 l 2 3 4 5 

Station #1: Location and Setup 
of Command Post; Dress Out; 1 2 3 4 5 1 2 3 4 5 
Evacuation 

Stat ion fF2: Equipment Operations 1 2 3 4 5 1 2 3 4 5 

Station {fa3: Downrange 1 2 3 4 5 1 2 J 4 5 
Considerations 

Station fF 4: Personnel 1 2 3 4 5 1 2 3 4 5 
Decontamination Procedures 

Station IFS: Health & Safety 1 2 3 4 5 1 2 J 4 5 
Rights and Responsibilities 

Station fF6: Air-Purifying 1 2 3 4 5 1 2 3 4 5 
Respirators; Fit Testing 

Overall Course 1 2 3 4 5 1 2 3 4 5 

GENERAL REMARKS 

1. Did this training course meet your needs? Please give reasons for your 
answer. 

2 of 3 



2. What, if anything, should be added to the course? 

3. What, if anything, should be deleted from the course? 

4. Please cotnment about the length of the course. Right amount of time? 
Too long? Too short? 

5. Did you find the course manual adequate? Any reconunendations for additions 
or deletions? Format changes? 

6. Please add any other comments that you wish to make. (Use other side} 
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COURSE ORIENTATION 

l. INTRODUCTIONS 

2. COURSE GUIDE 

Contents. 'Th.e Course Guide is intended to provide a summary of the 
course. The guide contains an outline of the various presentations, 
copies of handouts, and biographical sketches of speakers. 

1. COURSE MECHANICS 

A. Style of Presentation. The course will be 
classroom lectures, and hands-on exercises. 
given the opportunity to pr act ice what is 
lectures. 

a combination 
Students will 

taught during 

of 
be 
he 

B. Breaks. Breaks are scheduled for both morning and afternoon. 
Because the agenda is very tight, please try to be punctual at 
break time. 

C. Lunch. 

D. Field Exercises. Sessions on Tuesday and Thursday will 
require some running around with SCBA's and protective 
clothing. All participants should wear old casual clothes and 
shoes. 
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E. Course Evaluation Form. It is important that we get feedback 
on the course and reconnnendations on additions, deletions, 
changes in emphasis, etc. This information will be helpful 
for structuring the course in other Regions. 

4. COURSE OBJECTIVES 

A. Primary Objective. To prepare participants to undertake waste 
site investigations in a safe and resource-efficient manner. 

B. Objectives Statement 

C. "One Approach" Concept 

5. COURSE AGENDA 

Review highlights of the five days. 

6. NATURE AND SCOPE OF THE PROBLEM 

A. Background. Uncontrolled hazardous waste disposal sites have 
been a problem for many years. However, the problem became a 
major public concern and political issue in 1977/1978 with the 
discovery of Love Canal. Since that time, uncontrolled 
hazardous waste disposal sites have been discovered in almost 
every state of the country. Several studies have been 
conducted in an attempt to determine the scope of the 
problem: 

1) A study conducted by Fred C. lfart Associates for EPA 
estimated that 30,000 to 50,000 sites may exist around the 
country and that 2000 of them may pose serious health 
hazards. 

2) A study conducted by the Office of Solid Waste in 1977 
estimated that 90% of the potentially hazardous wastes 
generated in this country are disposed in an environmentally 
inadequate manner. The report also assesses damages caused by 
the disposal practice~. See Tables 1 and 2. 
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Table 1 

DISPOSAL PRACTICES FOR POTENTIALLY HAZARDOUS WASTES GENERATED IN THE U.S.* 

Quantity of Hazardous Wastes Disposed 
(metric tons) 

Disposal Practice 

Environmentally Inadequate 

Unlined surface impoundments 
Land disposal (dumps, non-secure 

landfills, land storage) 
Uncontrolled incineration 
Deep well injection 
Landspreading 
Use on roads 
Sewered 

Environmentally Adequate 

Controlled Incineration 
Secure Landfills 
Recovery 
Lined surf ace impoundments 
Waste water treatment 
Autoclaving 

SUBTOTALS 

Environmentally Inadequate 
Environmentally Adequate 

TOTALS 

*Annually during the period 
1973-1975 

nry Weight 

5,183,658 

3,251,785 
1,037,907 

182,427 
32,193 
10,187 

300 

600,936 
246,813 
182,427 

1,003 
1,356 

8 

9,698,457 
1,032,543 

10' 731,000 

Wet Weight 

13 '922 ,454 

8,743,257 
2,794,667 

481,787 
86,433 
10,187 

450 

1,613,416 
662,653 
489,787 

4' 152 
1,432 

325 

26 ,039 ,235 
2,771,765 

28 ,811,000 

% of the Hazardous Wastes 
Disposed (Wet Weight) 

48.3 

30.3 
9.7 
l. 7 

.3 

.1 

. l 

5.6 
2.3 
l. 7 

. 1 

. 1 

. l 

90.4 
9.6 

100 

FROM: The National Potential For Damage 
From Improper Waste Disposal (EPA-OSW, 1977) 
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MECHANISMS INVOLVED IN 

Surface 
Disposal Method Impoundments 

Number of Cases 89 

Damage Mechanism 
(number of cases) 

Groundwater 
(259) 57 

Surface Water 
( 170) 42 

Air 
(17) 3 

Fires, 
(14) 

Explosions 

Direct Contact Poisoning 
(52) 

Wells AffectedC/ 
(140) 

1 

32 

Table 2 

INCIDENTS OF DAMAGE BY DISPOSAL METHODa/ 

Sme tings, 
Landfi Us, Other Land Storage Slag, Mine 

Dumps Disposal b/ of Wastes Tailings 

99 203 15 15 

64 117 10 11 

49 71 8 

5 9 

11 3 

6 40 5 

28 74 4 2 

a) The tabulation refers to 421 cases studied thus far. The numbers in the matrix add up to more than 421, 
because several damage in~idents involved more than one damage mechanism. 

b) Haphazard disposal on vacant properties, on farmland, spray irrigation, etc. 
c) Not included as a damage mechanism. 

Note: The data presented in this table have been derived solely from case studies associated with land 
disposal of industrial wastes. 

FROM: The National Potential for Damage 
from Improper Waste Disposal (EPA-osw, 1977) 



3) A study conducted by the Environment, Energy and Natural 
Resources Subcommittee, US House of Representatives in 1980 
provides the following information on groundwater 
utilization: 

30 trillion gallons of groundwater withdrawn yearly. 

Use of groundwater growing at 25% each decade. 

Groundwater provides 41% of all water used for 
irrigation. 

Groundwater is used by 95% of all rural Americans. 

Reports now indicate well closures due to contamination 
in 25 states. 

B. Typical Sites. The following are typical of sites currently 
being investigated around the country: 

1) Verona, Missouri - Denny Farm Site 1 

a) The Denny Farm is a 160-acre site in rural Verona, 
Missouri 

b) A chemical facility was operational in Verona from the 
1960's through 1971. From 1969-1971 the facility was 
used to manufacture hexachlorophene. This generated 
several process waste streams with dioxin contamina­
tion. 

c) In 1979, Region VII received an anonymous complaint 
about waste disposal on the Denny Farm. 

d) Investigation revealed the following: 

- Between 30 and 150 drums of waste were disposed in 
to a 10 foot by 70 foot trench in June 1971. 

- The drums were dumped from the back of a truck and 
were left as they fell. 

- The drums were covered with from one to three feet 
of soil. 

- Samples were taken from the trench and found to 
contain between 65 and 100 mg/kg (ppm) of 2, 3, 7, 
8 tetrachlorodibenzo-p-dioxin. 
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- Geological and geophysical studies demonstrated that 
the area was in a classical karst topography 
characterized by sinkholes, linear and right-angle 
valley formation, pinnacle weathering, disappearing 
streams, springs and caves. 

e) 'These characteristics were considered to be a serious 
threat to the health and welfare of area residents. 

2) Riverside~ California - Stringfellow Site 

a) Stringfellow was operated as a Class· 1 disposal site 
from· 1954.to 1972. 

b) 'The 14-acre site is located in Pyrite Canyon, a box 
canyon in the Jarupa Mountains. The canyon is part of 
the natural watershed of the Santa Ana River. 

c) 'The site received an estimated 32 million gallons of 
hazardous liquid wastes including spent acids 
(sulfuric and chromic acids), organics (pesticides and 
solvents) and heavy metals. 

d) 'The wastes were contained in four primary ponds and 12 
smaller containments with a combined capacity of 20 
million gallons. 

e) The site was abandoned in 1974. 

f) During dry weather the site poses no serious threat. 
However, during heavy rains the ponds overflow their 
banks. 

- 1969 - unmonitored overflow 

- 1978 - 800,000 gallons bypassed to prevent a col­
lapse of the entire system 

- 1979 & 1980 - only intensive removal operations pre­
vented a discharge 
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g) Discharges from the site could enter the Santa Ana 
River, which is used for irrigation and public 
recreation. 

3) Seymour, Indiana - Seymour Recycling 

a) Indiana's version of Chemical Control 

b) Approximately 60,000 drums and more than 80 bulk tanks 
containing hazardous wastes are at the site. Possi­
bility of buried wastes must be confirmed. 

c) The bulk tanks have been shown to contain combinations 
of toluene, xylene, phenol and cresol. 

d) Studies indicate that a plume of petroleum-related 
aromatic hydrocarbons extends from the site and is 
discharging into surface waters at Heddy Run, a 
tributary of the White River. 

e) The site is located in primarily an agricultural area 
with corn fields adjacent on three sides. A small 
industrial park is nearby and a water well is within 
3,000 feet. Seymour is approximately four miles 
away. 

f) Primary threat from the site include: 

- Explosion 

- Fire 

- Groundwater contamination 

- Surface water contamination 

- Irritating odors and fumes 
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4) Mantua Township, N.J. - LiPari Landfill 

a) The LiPari Landfill is on a 45-acre site which started 
as a sand and gravel business. 

b) The site began receiving solid and liquid wastes in 
1958. 'l'he site was operated as a sand and gravel yard 
and a landfill until 1971. 

c) The site is surrounded primarily by private property. 
An apple and peach orchard- is -adjacent and a-housing 
development was built nearby. Chestnut Branch flows 
adjacent to the site and subsequently flows into 
Alcyon Lake. A public park has been built around the 
lake. 

d) The volume of wastes disposed at the site is unknown 
but is estimated at 12,000 cubic yards of solid wastes 
and 2. 9 million gallons of liquid wastes. Liquid 
wastes were generally disposed uncontained. 

e) Waste products include cleaning solvents, paint thin­
ners, dirty waste solvents, and phenol or amines 
wastes. 

f) The primary problem at LiPari is leachate being dis­
charged from the site into the groundwater and subse­
quently into Chestnut Branch. Contamination has also 
been detected in Alcyon Lake. 

5) We can see from these examples that each site presents a 
set of unique problems based on the following parameters. 

a) Waste Characteristics 

b) Dis~osal Scheme 

c) On-Site Conditions 

d) Geology/Hydrology 

1-A-8 



e) Meteorological Conditions 

f) Pathways of Contamination 

g) Proximity of Receptors 

Each of these elements must be evaluated to determine the 
relative level of risk (or severity of problem) posed by the 
site. 

C. Current Situation. In summary, the current situation can be 
characterized as follows: 

1) 

2) 

The Problem - Hazardous waste disposal is 
complex, and serious problem warranting 
attention of all levels of government. 

a pervasive, 
the prompt 

The Victims - The victims are scared, 
that government is often unresponsive. 
grievances remain unresolved. 

and they perceive 
The victim's 

3) The Solutions - The solutions are expensive, and we have 
little practical experience to assess their effectiveness. 
Many of the projects undertaken to date have been designed 
on the basis of cost and have generally been rated as 
unsuccessful. We have a lot to learn. 

4) Your Role - We are in the early stages of development of 
this program, and with the passage of Superfund, EPA will 
be expected to assume the lead for solving this problem. 
The success or failure of the program hinges on how well 
you do your jobs. 
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7. EPA SITES MANAGEMENT STRATEGY 

A. Program Characteristics 

1) Very Large Problem 

2) Multidisciplinary Approach 

3) Enforcement Element 

4) Limited Resources 

5) Political and Media Pressures 

6) Elements of Risk in Conducting Work 

7) Mistakes Could Result in Serious Consequences 

8. EPA Response 

1) Highest priority 

2) Goals. Various stated goals include early detect ion 
of public health problems, minimizing environmental 
impact, and minimizing costs to society. 

3) Organization 

Enforcement Task Force 

Oil & Special Materials Control Division 

Office of Hazardous Emergency Response 

4) Management Plan (Figure 1) 

5) Scope of Activities. The scope and complexity of 
act1v1t1es and the required resources illustrate the 
need for a standard approach. (Figure 2) 

6) Applicability to State Activities. States need to 
develop approaches for data management, setting 
priorities, worker health and safety, and other 
elements of the Federal program. 
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7) Training. This course is intended to assist the Regions 
in managing this program by providing instruction in the 
following areas: 

a) Systematic approach to investigating sites, including 
setting priorities 

b) Appreciation for the hazards involved 

c) Strict adherence to safety policies and 
procedures 

d) Good understanding of the capabilities and 
limitations of field investigation techniques and 
procedures 
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8. SITE PLANNING AND SETTING PRIORITIES 

A. Introduction 

1) Objectives. In stating objectives, identify emergencies, 
screen out sites with a low probability of causing prob­
lems, sort the remaining sites according to seriousness, 
and provide support for follow-up activities. 

2) Scope. When do you stop? 

B. Example (Note that the following is not a comprehensive list.) 

1) Citizens' Letters 

2) Newspaper Clippings 

3) State Regulatory Agency 

4) EPA Files 

5) Aerial Photography 
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6) Scientific Studies 

C. Evaluating the Information (Specific example continued.) 

1) Air Pollution 

2) Surface Waters 

3) Groundwater (Compare air photos with topo map.) 

4) Human Exposure 

D. Conclusions 

9. PLANNING FOR INSPECTIONS (Specific example continued.) 

A. Purpose and Objectives. The reasons for conducting the in­
spection should be clearly stated, e.g., "Test domestic water 
supplies; visually confirm spills and leaking containers; ob­
tain environmental samples to discover composition of wastes." 
Inspections vs. Field Investigations. 
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B. Sketch Map. A map should be provided that shows command post 
area, site boundaries, landmarks, surface features, buildings, 
sample points, etc. 

C. Background. A summary should be prepared that gives informa­
tion concerning possible hazards to inspectors and the public, 
and a history of site operation. 

D. Work Plan. 
lished. 

The Work Plan lists major tasks to be accomp-

E. Safety Plan. The Site Safety Plan must address the following: 

1) Protective Equipment 

2) Emergency Facilities 

3) Monitoring Equipment 

4) Contingency Plans 

F. Team Assignments. The number of personnel required is a func­
tion of the mix of expertise required to do the job, safety 
and decontamination requirements, and communication needs. 
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G. Logistics Planning. 
plans includes: 

Determining the necessary logistical 

1) Travel and Accommodations 

2)_ Equipment (in addition to safe-ty equipment) 

3) Sample Handling 

4) Shipment 

H. Legal Entry Requirements. 
necessary warrants. 

10. DATA MANAGEMENT 

This may include obtaining any 

A. Purpose. For any site management system, it is necessary to 
have a data management system for: information storage (to 
maintain continuity), enforcement purposes, program manage­
ment, and regulations. 

B. Forms 

1) Identification and Preliminary Assessment 
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2) Inspect ion 

3) Log 

4) Tentative Disposition 

11. SETTING PRIORITIES 

A. Rationale. The setting of priorities is critical in order to 
deal effectively with the workload and political pressures. 

B. Existing Guidance 

C. Specific Example 
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~ LIN HUVEN 
lQl.lb KANSAS 
SAN FRANCISCO CA ql.l107 

1•0010b25235 08/22/80 ICS IPMBNGZ CSP wSHC 
l.lt582~3S28 MG~ TDBN SA~ FRANCISCO CA 225 oa-22 0312A EST 

PRESIDE~T Jl~MY CARTE~ 

"HITE HOUSE 
.., ASH l ~i GT 0 .·~ u C 2 0 S 0 0 

MR, PRESIDENT: 

SEEING "!HE KILLING GROUND" TONIGHT PROMPTED ME TO DEAL WITH AN ISSU~ 
T~AT IS IN MY MIND ANO HEART ON A DAILY BASIS, BEING THE PRESIDENT OF 
A CONTAMlNATED NATION OF SICK PEOPLE AND ANIMALS ~ILL NOT BE A 
PRESTIGIOUS POS!TIO~ EVEN WITH THE BENNIES THE CH~MICAL, OIL, ANO 
POWER COM?AiJ!ES SAY T~EY OFFER US, WITH THE HUGE PROFITS THESE 
COMPA~IES AR~ MAKING ~E SHOULD ALL BE ABL~ TO EXPECT THE~ TO TAKE 
FINANCIAL ~ESPONSIBILITY ON PRIOR ERRORS, FUTURE ~ASTES ANO T~EIR 
MORAL uBLIGATIONS TO THOSE ~HOSE LlVES THEY HAVE MADE A LIVING HELL 
AND T~OSE STILL TO SUFFER, THIS SHOULD dE A TOP PRIORITY AS EVERY 
MINUTE TH~ SlTUATION GROWS CLOSER TO dEING IRREVERSIBLE IN ANYONES 
LIFETIME. ~~ COULD BE DESTROYED BY OUR QwN WASTE INSTEAD OF A NUCLEAR 
80~8, wHEN CITIZENS SUCH AS MYSELF ARE RESPONSIBLE TO OUR COMMUNITIES 
LA~S ANO LARGE COMP~NIES ARE NOT~ WE ~ONDER IF WE AREN'T BEING OUPEO 
INTO SUBMISSION BY OUR CONSCIENCE ~HILE WE ARE RAPED BY THOSE WITHOUT 
CONSCIENCES. ~HAT IS ~y GOVERNMENT ACTUALLY DOING TO CHANGE THIS 
DEPLORA~LE SITUATION? HOw QUICKLY WOULD MY GOVERMENT wORK ON THIS IF 
A~Y CONT~ACTED CANCER AFT~~ DRINKING ~ATER IN MICHIGAN WHILE ON A 
FISHING VACATION? 

AWAITING vou~ REPLY. AN A~XlOUS CITIZEN 
MS LIN rlUVEN 1Uijb KANSAS SAN FRANCISCO CA qU107 

03:11.1 EST 

~GMC0"1P MGM 
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Jamas F • MaA Vf17 • Director 
Ohio •EPA 
Box 1049 
361 E. Broad Street 
Columbus Ohio, 4.3216 

Dear Sirs 

CHESTER L. BROOKS 
106S Tolllll7 Stroat 
Ne Canton, Obie 

1'4720 

Sunday Mar. 4. 1979 

Subjects Dumpa at. Deerfield Ohio 1n Jortage c:tuni.y 

I was at the residence ot Doris Carver ~aterday and talked with SOllMI other people 
in this area.- see incloaed photo copies. I have know about thia area fer ywars 
and prefer to let sleeping dogs alone unless it bothers Ille • I am auparsensativ• to 
a whole range of toxic chemicals and have been this way long betore EPA was ever thou.gt 
o:t. 

The eleven acre dump shown 1n the picture belonging ta Mr. Gaorgeotr I aa or the 
opinion ie but a drop 1n the buck.et as tar aa toBic chemical.a tha.t are buried in 
the area, I have made etrort. to get a good a:-ial m:.i.p ot tbe area but the Akron 
office that bas the maps ot Portage County are o:t little value. 

Yesterday there was a fir• 1n progress in this area but it was in the &rea b•tween 
where a whitish substance was being dumped and where there was a derrick like th97 
were drilling a well and ~ilather this was on Gergaoffs property or tha dump just 
south ot it I do not know u I will not. even get out ot tho car and walk on this 
contaminated area. This was approximately 4:00 P.M. and the smoke was low to the 
ground and going Northward toward the Skating Rink on U.S. 224 and it. bad a stinking 
chemical odor. 

What has really presented a challenge to me is the, go to hell attitude of the clump 
operators and their 1 health be damed and environment be damed attitude. Its tima 
to find it there is any teeth in the Toxic Substances Control Act. L&at year your 
boss Gov. Rhodes claimed he was the Ho. 1 EPA tighter in Ohio • Ha also made much 
todo about using Ohio Coal but he has changed hie positian. Ha might change bis 

position on this environmental tester of national proportions too. 

I expect to writ• this up to Mr. Cost.le at Washington in the nera i"utura and will 
send you a copy ot the latter. Might mention that I was in pour of.fica during the 
ai"ternoon ot January 2Sth and talked about this situation among othar things with 
a Mr. Jolmson • I believe his name was. 

Very truly yours, 
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·d~·~n.~~11\j} ·R~err~Ils ... IOeerrfneRd -
:. ~;y mcbnrd G. EUtirs chemicals which th~ agency said 
!~ , 51011 wrH~r 1 

• • • Gcorgcof f cannot burn and for . 
l1A \· 2i~NA - One or Pdrtase ' wlllch he docs not b=ive a pcm1il 

Count )l's leas l attractive, but .. to bandle or store .. 
pOSl.lLJy uw~l dlnccrom: sites is ~n · · Georgeort t.as appealed the order 
11-z.:ci:_I~ dump m Dn old strip mine to the stale F.m•ironmcrt .. 11 nor.nl 
\"/.:!st ,,f ·D.:::erf1c!d Center at U.S. · of ncvicw witi111 Jic:irmr-: scl fo~ 
224 ar:,: CMo 225. . ·.'l~cG."Ta. . • 

_ Sun~:.,,h ·Nationai Liquid Services - G~c~rf has appl'icd lo' the Ollio 
Dt!rnp, .).1;nci.l aml op:mited by D:m EPA for a larger incinerator to 
Gi!or,::i (lit Of Uat:1, is the last slop , burn waste alls and solvents. 
for lL~: : .• miis or rusted, dented, ' Georgeoff could not be contacted 
toplc.:.~. 55-i;:l!I on m~t:il barrels ":mu his 'lawyer in Al:rop said he 

· coutnL1lri~ chemicals that arc . \WUld not allow him to comment 
tlmil&l)l to b~ d:mgcrous. . while haarinas :ire pending. . 

D.?l'I field residents and h<?:ilth Al a hearing last week in which 
o!ficia •!i • J1:lvc been cor.1p!ainlng Gcori;co!f wos to give o deposition 
ab:n:t:'~mul:c and odors Irom the before· the county. prosecutor, 
dum1>:::1(:::c it opened in 1!!73 and Georccoff rcj>catedly refused to 
fc::ir 111: lcal;lnc chemicals m.1y idcnllfy any oI the sources or ship- . 
cu11tabn:.lc rmter supplies. ' pcrs of the C!itlmatcd t!t:.,m•!!!_o.~ 

'l'h~~r-.i1:i::blp fire chi~! said the rallonc: oI w:istc chcmic::i!::; at lhe 
• • ~-/J 

dump ..li.~y be a tlcklncr time bomb du:11p. . 
b.:.c:rn·.~ ii·nTCls of hichly flamma- Asst. County Prosecutor J.on!s 
blc c'h~~~ic:lls <1rc improperly Myers then filed contt!mpl charges•" 
stored· ::w:J a fire there; woald be Tuesday agaiust Georgeoff for his ·-
bard t;• .ii.'.tndle. ref uz:ils. 

J.ns!· • JJme, the Ohio Environ- Records or the Ohio EPA dislrict . 
mcnt<:I ,::.,-otcction Acc-ncJ ordered of!tce In 1'wmsburg show that soon 
Gc.Jrr,

0

.-l!( to i;top burnini: lllc waste artcr he started operations in 1!>73, 
cllcmi'.:.th. .:?nJ to i11c plans for an Gcorgcoff hzul been rcpc~tcdly 
ur.J;..rly,· s:ifc cle::i.n1:p of ,tli.'! warP.1..ci nb::1t his fa:turc lo CCl"i."<d 
(·' u:;:(:;•i..J. The a:::mcy L.!!1~vc.; som.:: l•!s c;:i~ra1 kv1s and lo clcc.!a 1·p l,i:i 
Cl! t!1c'.:Jicmi:•:1J:; :ire 11:::.li::ld.:::. .ind . dump. 
(.h::m11cc11lic::.ls. · · ' D .. nni~; Le.:, ill! O!ib EPA ::r:~!l-

"!'!:1~ order proviJcd for the n~.:r, :iaiii t:v,WG•'OtL ir.:11::.-: ::. iot 
~:11:~ ~ '·,,! ri.:rn!iv;:I of h:':.:!~:1.' .~3 <if i1r-J:iii.c:. ;:!..ml cleamJii, Ina. - . - ... ____ . 

r1e\rcr iulflJls them. 

_M!!~fg\mlY,_lownsl~IP- fi~e c~irL 
said the Stnlc Fire Marshal's office 
has never held· a bcarlni: on a fire· 
cod~ violation and a cleanup order 
he Wclmly) Js!..ucd lo Gcorgeoff last 
summer. 

"Tim fire mar:;hal accepted 
Gcorgcoff's appeal of my order· 
c'len though il was late. And except 
for a couple of visits by Jnspcclors, 
the state h:tsn't done anylbing lo 
mova lhq case &long," Felmly said .. 
, ' 

'' 
1'!f we ever have a fire at U1c 

dump, those b:irrels of oils and 
solvents will crack In t!m heat and 
take off like rocke!.s spewing fire 
::ill the \Vily,"_ llc warned. 

F'clmly s:iid he· is annoyed by · 
the slate's lailuro to act on his fire 
code v1ol:ltion charge because tl!ree 
of lhe violations will make the place 
very dnn:;crous to his men in U1e 

C\•.::nt oi a fl~ .thcr~. • , . : :', · l 
lie said Ute acc,•ss road is lmrcly ' 

Ul.:! r{!qUJrcd 12· feel wJl!e in,m~rY, · 
places <1nd always pocked v :·,_ 
clmcl;ho!ts, sc1mc two feet de\?p. The 
ro.1ti I!: lini!d or. bcU1 ~1uc:; w1Lh 
r.l:.-:.l·s of 1l.•ruh1<1blc cl:cmicai:i, 31-

. (li.m:_.h :,I al.:. ml."! IC.quire~ 

i1::1un~:d l • .s to l;e :..Lor~:! .no clo.:;-=r 
t:• .m ::au kL!t to :l f1rc:i li:n-:?, I:~ 
~JkJ. 

u./.!!~: tr,~~~ ~.:t J:U rr:.H.!hd (..().A• 

touring so that chemical spills flow 
to a pool where they can be pumped 
ouL" 

J)orn Carver, who liyes arr~ 
.,!Li.'4Zt°from the dump, org:m1zcd 
cllld IS president or the Concerned 
Citizens of Deerfield. She s:ud 
residents met last fall wben il 
seemed slate action might nut 

6 1·cally be getting anywhere. 
"We met with Mr. (Ned E.) \Vil· 

·_ Jiam.s (former director of the Ohio 
EPA) after months of him avoiding 
u!i. And he made me mad \'lhcn be 
kept tellmg me we bad to forget 
the p::ist and only take care of the 
future. 

· Mrs. Can·er said she was annoyed 
arid worried "when Mr. \'/dliams 
tcld us U\al we cannot push 

.Gcorgcoff too hard or he might 
tLrow up h.is hands, pul his corpo­
r.:;,Llon in bankruptcy and abandon 
the mess,'' she said. 

The group hired a Colu:11b11c; 
lawver speciahzinr. m cnv1rQ•1!!1Cl!.; 
f;if _prolccfion and have been. ac­
C::Ptl-'<l as a party to the bonrd of 
review case. 

But, Mrs. Carver said, their l.lw­
yer w::irncd the citizens group al a 
mecling last wcclc ll1:1.t even 1~ thr.y 
\nn the case before thl.' l'JJan I of 
L.;view, Gcorgcoff's spp~l IT''~ht 
cbve the fight U•rcu~il cw:.. for 
.:.u\'Cral yc:irs. 



Ci Ti ::ens skota to fund cleanup:. . . H1·1~ 
chemical waste facility at the in· 
tcrscct1on of U.S. 224 :ind Oh!o 
225 in Deerfield Twp. 

~E.IlE.IE.LD -The Concern· 
ed° Citizens of""I>rcrficld Comm 1t· 
tee will sponsor another "skate 
to clean up the..dum.ll" Sunday at 
the Starlight Ruller Rink in At· 
'':Her · 

Proceeds from the -,kating 
part:; \\ill go toward the c1t1:.:ens' 
ongomg fight :igamst the Sum­
mit Nation L1q:11d Services Inc. 

AKRON CIPl - Michigan Atty. 
Gen. Frank Kelley said yesterday he 
IS CO:tcerned about a plan to Ship 
toxic wastes from a company here 
into .Michigan. 

Ohio ofiicials forced the Summit 
Natio11al Services Co., a commerc1al 
waste disposal operation in Deerfield 

· 'township near Akron, to close its 
· wru;te incineration furnaces about a 

year ago. The company then begaa 
storing drums of toxic pollutants on 
its ll·acre lot. -

The Ohio Environmental Protec­
tion Agency discoveua the situation 
in January and began negotiating 
with Summ1.t about cleaning it up. 
,One of the proposed so!utaons was 
that the company send all of the toxic 
materials back to the compames that 
pro!W:ed them. 

, .. ,t;-24 

Admission 1s $1.25 and skates 
may I.Jc renter:! for 50 cents. The 
rmk 1s located at 8153 Wciterloo 
He.I. and the party will be from 
4:30 to6:30 p.m. 

There will also be a bake sal~ 
during the skatmg party. 

Federal law suggests the producer 
of a pol!utant is ultimately responsi­
ble for its disposal. · 

• Among the materials oa the Su:n­
mit lot are 4.,W_gallons of C56, a 
toxic compound of-plastics and 
pesticides manufactured until re­
cently by tbe P.oo~:er Chemic.al Co.; ia 
Montague, .Mich. There alsa- are 
quanut1es of t:iun!;.t and cy!!:91!!1e, 
deadly pesticides then prodl!ced by 
Lakeway Chemfcals Inc., of Muske­
gon, Mich. 

Wben Ho\;oard Tanner, director of 
the M1c~igan D~partmeat of Natural 
Resources learned of the Ohio plan, 
be had his staff draft a letter to the 
Ohio EPA. warning that l\hchigan 
would take legal acuoa to block the 
shipments. 
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DUNS: 07-674-9373 
SUMMIT NATIONAL SERVICES 

MAR 27 1978 

LIQUID WASTE 
DISPOSAL SEP.VICE 

SUMMAR'! 
RATIMG 

BOX 1531 STJ!.RTED 
PAYMENTS 
EMPLOYS 
HISTORY' 

197 3 
18 AM.i\CONDA RD 
AKRON OH 44310 SIC NOS. 

SEE BELOW 
2 

TEL 216 633-0110 1.19 53 CLEAR 

·gy 11 Ip 15Wliit!Mh .. OWNER 

PAYMENTS CA~ounts may be rounded to nearest figuie in presciibed rangas) 
REPORTED PAYING HIGH NOW PAST SELLING LAST SALE 

3/78 
1/78 

FIH.;!.NCE 

HISTORY 

RECORD CREDIT OWES DUE TERMS WITHIN 

Slow 90 
Ppt-Slow 20 

250 
2500 

-o-
-o-

-o-
-o-

6-12 Mos: 
6-12 Mos 

ON 03/27/78 dft5_§Lof£ stated slowness caused by slow receivables. 

On Mar 21 1978 Donald Georgeoff, owner, declined financial information. 

DONALD I F, OWNER 
Style unregistered. Used for business purposes. Business started 1973. Initial 

ivestment or starting capital not learned. Georgeoff ac~nowledged ownership Oct 20 
1976. 

822 F, born 1932, married. 1951-52 with Goodyear Tire & Rubber Company, 
factory worker. 1952-54 ervied in United States Army. Jun 1954 partner with Fran~ 
Zimmerman, operating service station at 1924 Bailey Road, Cuyahoga Falls Ohio. 1955 
purchased partner's interest and continued individually until 1961. · Mar 1961 became 
par~ner in Georqeoff's Cafe at 803 E Tallmadge Avenue, Akron Ohio, continuing until 
Mar 1962 when b "ness discontinued. 1962-late 1964 self-employed in automotive 
repair work. ~64 ormed Summit National use Co, operating individually until 
being suceeede y • co e company ~as engaged in refuse 
removal service. Effective Mar l 1972, re use collection routes and equipment solo 
closed. The eQuipment consisted of four packer trucks and on~ straight truck. Tha 
purchas~ price ~as not disclosed, but included a cash down payment, with an additio0ai 
payment to be m~de on Jan l 1973. As far as can be determied, there are no 
outstanding loans on the equipment and the sale was profitable for Su~mit National 
Rcfl!sa Co C Inc). In~- his sale Sumn:1 t Nati on::il Services came into ex i_stanc:_~ to 
hanc!lethatpartoftie us · wasno"f"sold'.!' -

Liquid waste disposal service 100?.. Terms are net 30. Sells to indust1·ial 
ronccrns. Territory general area. 
Ei'l?LOYEES: 2 includi11g 01.iner. 
LOC~TIOH= Owns l story brick and steel building in good condition. Located in 
secc01dary busin"!ss section on side street. Prernises neat. 

05-16(179 /91 )0000/00 11502 2 012 

1-A-26 
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--------------·~--~--~----~~------~~~--------·-------------------------~------...,~~'!'!!"~~'!"!!!''!!-""'!"~~~----------· FIEGION SITE 'lL."3=:R (to be••- I f ~--:. r:-, ... <:> P. POTEHTIAL HAZAR'.::OUS WASTE SITE ..5 s•11ned by Hcz> 

i. t~~t ~::L-;t'~ IDCHTI FICA TION AND PR !:LIMINAF:Y ASSESSMENT 
( ._____, 

!-~OT!:: T:us for::i is cor::;>lc:ed for each pc:e:n:ial hazardous waste site to help se: priont.es for site Lnspecbon. The info~ruon 
su:r.:-i::ed on tt:.:s for::i is b.1s·~d on a\'a1!ab:e rl"ccrcs ~nd :na) be u;;>da:ed on s .. bsecuent forms as a result of acd1uonal 1n:;u1r1es 
a:::.d O:'l•Slte ln speCUO:'IS. 

i CE·~=~·'.L IHSTF:UCTIOHS: Co:r;:i!ete Sect.tons I and lII through X as co::-::;:ile:ely as possible before SectJ.on II (Prelim1ne·y 
i A.s: ss!Tle:rt). File t::.1s fo::-::i 1::1 •_""le Regional H;;za~dous 'ft'.1ste Log File and sub·:11t a copy to: U.S. E:w1.ro"1-rental Protecl!on 
f. .1..;:f::"C); Site Tracl.:ing Sys tee:.; Hazadous \',"nste Enforci!'Tle:i.t Task Force (Ez\"•:?35); 401 \t St., SW, \\"ash:."lgton, DC 20460. 

l- l. SITE IDEHTIFICA ilO~ ~E NAME -----------.,.....a-.-S-":'_R ___ E_E_T..,....(o_r_o_rh_e_r_r_d_e_n_11_f_re_r_J ______________ _ 

s V 1'-t r-v-.1 (\J &-.. t \ i <; _)~ v I U.,,:J 
C. CITY 

I, NAME 

H. TYPE OF OWNERSHIP 

01 F::DERAL 02. STATE 

.-J 

03 COUNTY ~RIVATE 

' .. ---
TELEPHONE NUMBER 

rl&. UNKNOWN 

I. SITE DESCRIPTION _I. . ' I · 
\' ... "' --.t: . .',-C\_\,c (•.1.J),,_ v;urCJ,V\.li.-~·- ;a..,i $~-:-··.:> ,t. \·• --~ - UA.Q.(;;i) .-e s ' cL:- -- (__C/.J"' 

- - ' - I . I 

t·u..(...l ':. , < .;..er v_, J· -r't.,-y. : L 5, (_....,<; i·..t..-"' '-C-4 LL ,. ;. --P s. ·;~~- h--..v:v,d !~!Le-~ 
J. r'OW I CEN Tl Fl EO (r.e., cruzen' s cor:-.plrunrs, OSHA cuarrons, ere.) 5 vr r- ~ c._.e ~-LL., , K. CATE IOENTIFIEO 

(mo., day, .S. yr.) 

L. PRINCIPAL STATE CONTACT 

1. NAME 

j.,,. s l (.) /.,-01 (.- ~ '""" 

12· TELEPHONE NUMBER 

11. PRELIMINARY ASSESSr.\EHT (compll'te t'11s section last) 
A. '?F">.F':e'"li' SE"i10USt.E5S OF PR09LEM 

LJ1 HIGl1 CJz. MEDIUM Q3. LO'N 

9. RECOMMENOATION 

CJ I. NO ACTION NEEOEO (no hazard) 

DJ. SITE INSPECTION NEEOEO 
o TENTAT VELY SCMEOULEO FOR 

b. WILL. BE FIE'!FORMEO BY 

C. PRE?ARER INFORMATION 
I, NAME 

04 NONE ~S UNKNOV.t. 

Dz. IMMEDIATE SITE INSPECTION NEEOEO 
a TE~•TATIVE-Y 5CHEOULEO FOA 

b. WILL BE PE'!F,jRMEC BY 

0 4. SITE INSPECTION NEEOEO (low priority) 

12· TELEPHONE NUMBER 13· CATE (mo., day, & yr.) 

Ill. SITE INFORMATIOH 
A. SITE STATUS 

D I. ACTIVE (Those rnduetrral or 
municipal sire• whu:h ara be•nll uaed 
for waste :re11rrnent, stora,e, or d1spoaal 
on a conunurng baaia,, eoven rl lntre­
quanrly,) 

9. IS GENE,,.TOR ON SITE? 

(2f 1 NO 

C. -'REA OF SITE (In acres) 

/ I 

0 2. INACTIVE (Those 
Hie• which no lonfjer receive 
waat•••) 

rv.-(""O THE R (spec1fy): --=Q:;-'Tn..J2,..-./_.,....._"_. -.,....,-,.,.......,......,-.,........,...--....,...--­
frho se srles 1h111 include euch rnc1don1e 11/<e "mrdnlet11 dumprne" wh<'r• 
no re,ular or conunu1na uae ol the ••t• tor weare diaposal ha• occurTed,J 

0 z. YES (spocrty '"""'111or's lour-d1g11 SIC Code) 

0. IF AF'F'-'RENT SERIOuSNESS 0"' SITE IS HIGH, SPECIFY COORDINATES 

1. L.ATITo.JCE (deg.-mrn.-aec,J 

'1t 0 bl
1 3o" ' I 

IV 
LONGI TUOE (dee.-mrn.-•ec.J 

~I" OG' 0..J 
E. AqE THERE 9UILOIN~ ON T"E SITE? 

0 I NO [g'z. Y'ES (specify)' 
I "' r \ "''."'1r f' L i .. 1_, !~ ..... -, 

T:C070-2 (I C·79) Continue On Reverse 
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Conlzni:•d From Front ~ 

IV. CHARACTERIZATION OF SITE ACTIVITY 
tndicate the inaior si:e acth·it~·(1es) and detuls relating to each activity by r:iarkm~ 'X' in the appropriate boxes. 

x· x x x· - A. TRANSPORT ER - a. STORER - C.TREATER - D. DISPOSER 

I. RAIL I. PILE '· FILTRATION '· LANDFILL 

z. SHIP ,/ }-SURFACEl"'IPOUNOME~T 2. INCINERATION z. LANDFA.RM 

3. BARGE ti 3. ORUMS 3. VOLUME RE'OUCTION :I. OPEN OUMP .. TRUCK '· TANK, A BOVE GROUNO '·RECYCLING/RECOVERY ~-SURFA.CEIMPOU~CMENT 

Is. P•PELINE 1.JS. TANK, BELOW GROUNO s C .. 5:"'1 /;:oHYS. TREATMENT S. MIDNIGl-IT OUMPl~G 

L.Je. OTHER (•pec•I>•)' "' e. OTHER (•peclly): e. 9 10LOGICA.L TREATMENT ,/ e. INCINERATION 

~-e.c WA' v;r.1 lo.I' 
- 1 f 1T 

7. WASTE OIL REPROCESSING 17, UNOERGROUNO INJECTIC~ 

v 8. SOLVENT RECOVERY ' II• OTHER (epeclfy): 

- 9. OTHER (epeclly): 

E. SPECIFY DETAILS OF SITE ACTIVITIES AS NEEOED 

V. WASTE RELATED INFORMATION 
A. WASTE TYPE 

D•· UNKNOWN dz. LIQUID 03. SOLID 04. SLUDGE Os. GAS 

a. YrAST!:: CH-.RACTERISTICS 

~. IGNITABLE D•· UNKNOWN Oz. CORROSIVE 04-RAOIOACTIVE Os. HIGHLY VOLATILE 

~.TOXIC 07 REACTIVE oa. INERT ~FLAMMABLE 

D 10. OTHER (11pec1fy)' 

C. WASTE CATEGORIES 
1. Are reccrda ol wastes ava•lable• Spec•ly •te-na 1uch aa =•nde1ta, &nventonea, etc. below. 

V .,, k ... ·~ n, .. ./'\ 
2. Esumate the a1:1ount(spec1fy umr of measure)of waste by category; mark 'X' to indicate which wastes are present. 

a.SLUDGE b. OIL c. SOLVS:N TS d. CHEMICALS e, SOLIDS .; t. OTHER 

A.MOUNT AMOUNT AMOUNT AMOUNT 1 AM(''INT AMOUNT 

15 1 util.J 6,\.. Nrll!I 

UNIT OF MEASURE UNIT_OF-MEASURE UNIT OF MEASiJ"RE UNIT OF MEASURE - UNIT OF MEASURE UNIT OF MEASURE 

x· CIJPA.INT, x· lllOILY ·x· lllHA.LOGENATEO ·x· ·x• •x• 
Cl I~~:~::~~~~. - ~ - ,.._ Ill ACIDS ,.._ Ill FLYASH -PIGMENTS WA.ST ES SOLVENTS 

IZIMETALS - 1210 THER(apec1lyJ IZI NON•HALOGNTD 121 PICKLING IZI ASBESTOS IZIHOSPITAL SLUDGES SOLVENTS LIQUORS 

131 POTW 
_ 1310THER(apeclly): 

131 CAUSTICS 
l3IMILLING/ 

131 RADIOACTIVE MINE TAILINGS 

C.i ALUMINUM l.&I PESTICIDES 1
" 1 :,;~~~.U~ASTES l.iMUNICIPAL SLUDGE 

- ISi OTHER(apeclly): ISIOYES/INKs 1111 ~~~~~i::~'!~~~s - 1111 OTHER(apecllyJ: 

181 OTHER(•peclly): 
laJCYA.NIOE -
171PHENOLS 

181 HALOGENS 

191 PCB 

llOIMETALS 

- 11 I I OTHER(•peclly) 

-· EPA Form T2070·2 (10•79) PAGE 2 OF 4 Continue 9n Pase 3 
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-------·------------V_., \1ASTE RELATED INFO~!-IATIOH (ccrtm ... cd) I 

I 
3 L.•ST SUBSTA~CE:S OF GREATEST CONCE"IN WHICH MAY BE 0"1 THE SITE (place in de•cend1nQ order of hazard). 

c 5~ 
i1,\A,v)'~{-
(.. ::J "i ' ') I.. ..A/',._;..-

\ ' .• - • ., • , P.... r' , ·"'I , ~ C ....... .J . - ~ • ' --
... ..... ,_....... _.

1 
- .. ..., ~ ) ..... v .... \, !.,,. w ' ..... -

NAR"\ATIVE CESCRl?TION OF SITUATION KNOWN OR RE?ORTEO TO EXIST AT THE SITE. J 
r------. VI. HAZARD OESCRIPTIOM , 

A. TYPE OF HA ZARO 

I -.!0 M .. ZARO 

2 ~'J"'l.N 1-!EA L. TM 

-
3 ""CN•.,CRK£"1 

l""JURYIEX;:>OSURE 

4. "ORKER INJURY 

5, CONTA,..INATION 
OF N.&.TER SU;:>PLY 

e. CO"'l"M'NAT'CN 
OF FOOO CHAIN 

7 CONTAMIN .. TION 
OF Go:tOUNO WATER 

9 
C0 .... ':'A.MINAT 1 0N 
OF suqFACE 'ffATEn 

I ;. ::;)AMAGE TO 
""!..ORA/FAUNA 

e. 
POT EN· 

TIAL. 
HAZAl'!O 

(aiark 'X') 

~ 

~ 

c. 
ALLEGED 
INCIDENT 
(auulr. 'X') 

>--

-1 -

O. CATE OF 
INCIDENT 

(mo., day, yr.) 

I 
I 

•: 

i\.; A 
I ~ 

Na 

13~,.. /, ,, 

\.. ,-_, _ _, 
I I 

E.REMARK~ 

- . ' •• _1 

J 

_J 

i.AI( ..s 
I 

c...;i ., .,..; , I I •'\. f ,, , ..... 
• I :. ,o. l I , 

oi '·/ ~!,......A..~A. 
-, 

, 
I 
I 

IO. ""ISH KIL.I.. r--~~~~+----+-~-+-~~~~~J 
1-l-l_;_o_F_N .. _T_l~-M-l_N_A_-_·_10-N--------l---~-----~'------+---------+---(~-~-\.~"'v-~......;:~·-----'--•-'---~/--------~~-

12. NOTICEABL.E ODORS 

I 3 CONTAMINATION OF SOIL. 

'4. PROPERTY OAMAGE 

I 5, FIRE OR EXPL.OSION 

11. EROSION PROBL.EMS 

111. INADEQUATE SECURITY 

20 INCOMPATIBL.E WASTES 

ZI. 'AICNIGMT CUMPING 

2 z. OTHER (opec1/ I 

E PA Form T2 070•2 (1 0-79) 

~ , 
\\ 

t I 

I' 

1'f' I I I') 

~ !/ 
•\._I 

f\O 
-(-­

r::: rlf~J .A~fC.·'.-- I 

I ... ._ .... ii 
I 

' ' ' 

-4 

~ .. .. ·• l,1 , 1/ I 

P~GE 3 OF 4 Continue On Reverse 
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Conrrn~ed From Front 

[ --VII. PERHIT INFORMATION 
"·INDICATE AL.I.. APPLICABLE PER1"1TS HELO BY THE SITE. 

ot..~a.·~~ ~r,,. .... :j' 
0 I. NPCES PERMIT D z. SPCC PL.AH ~STATE PERMIT(a;11•clfy): I\ I '-.A? 
04 AIR PERMITS 0 S. LOCAL. PERMIT 0 6. RCRA TRANSPORTER 

D 7. RCRA STORER oa. RCRA TREATER D 9. RCRA DISPOSER 

010 OTHER (apeclly)• 

3. IN C0"'Pl..IANCS:7 

D 1. YES ~2.NO D 3. UNKNOWN 

4. "'ITH RES?ECT TO (hat regu/eilon name & rumbar): 

VIII. PAST REGULATOR·Y ACTIONS 

~ A. NONE D B. YES (suaunarh:a below) 

-
IX. INSPECTION ACTIVITY roast or on-,,oin'11 

~A. NONE D B. YES (co111p/e1e lt•ma l,2,3, a. 4 below) 

Z C ... TE CF 3 PEFIFOFIMEC 
1. TYPE OF AC:T'Y 1 TY PAST AC:TION BY 4 CESC: RIP TION 

(mo,, day, els yr.) (EPA.I State) 

X. REMEDIAL ACTIVITY (past or on-going) 

J2f A. NONE D e. YES (co=-plete Item•'· 2, J, "" 4 below) 

' Z.CATE OF 3. PERFORMEQ 
I. TYPE OF ACTIVITY PAST AC:TION av 4. OESC:RIPTl~N 

(mo., day, & )'r•) (EPA/State) 

NOTE: Based on the information in Sections III through X, fill out the Preliminary Assessment (Section II) 
information on the first page of this form. 

EPA Form T2070·2 (10-79) PAGE 4 OF 4 
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Figure 

S=d: Sa:::d !s lo::se a::c! s!::gle-gra!::ied. :--:.e !.::d:!.\"'!..:!u.!l ;;:e.!ns c:.~ :esd!!.y 
':e see;-;:: fel:. Sc;,..:e:ll!Zc?~ i~ :""e h.e.-~ -.;i.e., C-:y !.: ·•:!.ll f.all &:ta:-t '\o"~e: the 
;::-ess.::e !5 :"e~C.S!e:::!. 5~-ae:eo! v-:.e:"I. :.:!st, :,: .;!!l fC:':l a CUt, ~n.: -~ll c:~la 

•r.e=. tcu:::.ed. 

Se.-c!v loe.:: A s~,::y l::e.: is a sc!~ c:.o:::a!::!.n; =~~, st...-:.d ~~t ~~:!.c:.~ ba..s 
e~ough s:!.!c e:.d clay to :...s.~.e '-t ec:e-..-3: c:::he:-e-::.. The !:ic!!v:.ch.:&l sa::.d g-:a.!:is 
c:..e..: ::-uc:!.ly °:)e see: cc! !el:. Sc;"eezed -.;:;e::i c!::-y, !.t "'!ll !c:-:: a c:.as:. ...-h.!c!l vill 
:eac!!ly !all a;sr:, :": !! s~"ee:ed ~;e::i :oist ~ ca.st ca::i be !a::-:ed chat .~11 
bear c:.a::-e ! ..:l 'i.a.::.:!l:!.n;; ·~! :'.-:.:: ... : b ::-ea.t:!.::g, 

S:!.l: Loe.:: A sil: lce..::i 1a a soil ~s~"'i::c a :o.:!era:e a=.=-=.t o! the f!.:e 
grac!es of s~:.. a:d c-:.ly a &::.all e.:.oc:-.:. c! clay 1 c:ver hel! o! t"'e ;a::.!c:.~es ~ei:::g 

of t;e a:!.:e c&.!.led 'silt', ~1:en d-:y :!.t :ay ~r?ear cloddy b"~ t"'e l~• c~ b1 
re~d:!.ly brc~e:, a..-:.c! ~;~~ , ... lveri:ed !.t !eels soft t...~d flo~ry, ~'e: "'et c~e soil 
reec!:!.ly r,_,a together a::d ?"d.:!les. ~:!.trer cry or :o:!.st 1: ...-111 !o:-: ca.sts :hat 
can be fTcely han~led ~"!:.~:u: b=eak!~3, but .... ~en c=!.ste~ed a.~d s=~ee:e~ be~.ee= 
t~~ .!...~~ !icse:- ~=~ill ~o~ 1 r!jbo~' b~t ~-ill give a brc~n 4??e&r!.:lce. 

C!av loe.:: A clay lol!.:I :!.s a !ir.e textu:e~ ao:!.l ~h:!.ch ~su.el!.y :rea:ic.s !~cc 
clo~a o~ !1.:~s :hat aTe ha=~ ...-hen ~ry. ~'hen t~e :oisc so:!.! 11 p!n~~ed be~Jee= 

t!le ch~ a::~ fi~~e= 1: ~"ill ~o~ a chic '=!bbo~' v:U.ch ~"ill b=ea:.t. raa~il7 1 
barely sut~ir.~ :!.:.s c:-.-: ·.-ei&ht. ':'he :c!sc soil :!.s plastic a::c! ~"'!.!.! !c~ a 
c&S: :·e: ~!ll ~ea~ :u~~ ~~~c1~~g. ~i.c~ ic.:te~de~ in the han~ !: Cces act ~=-·.::.:le 

rea:!ily bu: te::u!s :o '-~=~ ~=ta a hea·.-:,.r cc:?ac: :..e.ss • 

.£1!!.: A cla/ is e f~~e tex:~~e~ soil :hat ~~ally !or-_s very ~!r~ 1..:~s c~ 
c!cc!..3 ~~e~ ~':"'/ &.-d !s ~-!te rlas:ic e~d Jsu.ally s:!c.ky ~~c~ •a~. ~~e~ :~e ooisc 
sc!l :ts i'!.rc'ie~ ct.:C be:.·-ee'"'l :he t'"'=~ c..~d ~:!.~;e:-s 1.t ~ill !o:-: a :~::.g, !!e.x~~le 
'r!b~c~'. S.::a :!r.e cl~7& ~e-::y h!g~ ~~ col!o!:s e:e ~:!~le e.::.d la~L rlLS::!.c.!:7 
1: a.ll con~it:!.ona of ::i&t~re. 

!.oe.:: A ::.oe.: is a soil he.v"_::ig a relat!·•ely even ::.ix:"=e of c!!!!e::-eac graces 
o: sa:~d of silt .!....,d clay. !e, !.s :al!.;v "''!.:~ a sc:e·.ir.at s=i::y !eel 1 yet 
!.a!rly &~ot.h .e..::.~ sl!.;'"":.ly pl.:s:~c. S'G1..ee:e<! ._.ie:i f.ey, !.: ·.'!.11 !c:-: .e. cas: t~e.: 
-.rill °:)ear care!..l he~:!in;, ~~!le :::e cesc !ct-:ed °:)y sc"ee:~~3 tne :::o!st soil 
c= l:ie ~Clc!led c;.!!c:e !ree::.y ·."!c;o1.:t bre.u!r;. 

' ~ ~-..:. 

l::c'I. 
.":"-"':':~-:'.'~-'-----""---------'-----l •It 

JO IQ 0 

Jt:!.auora~ .. jl bc·~=r ''"C Cl&.U ral'T"C: o( I 10,J Ud IU ;:»-&TUcJe I.~ c!.u.t."'l­
'bullOft Jn, t..J1..oi.1 t"'ic r! lii'l.:n \he ;:io1r•1. CCf"UpiOflCl:"'l IQ ,"c ;:,'!C":C-:.a'=" o(s. .. I &."\d :!J1 
pr:-w:-:1 1..., l"ic '\C1I u-..::e· cc•s ~:n11or .a:c lc-....J1cd on L"'.c 11h .a..nc! c.111.rc:a.. r=:xc'"-"c!1' 
1.-... n 1.tc 1hc:. ~HD!« c:~ .. , .... ~ ~u ... c.: 1c 11\e f~u c-..: Lo lJ"-c c.!.at •• ~c of 1"1c: 11..-.1....,iJc 
a.nd in l"l.c s.ccond cue p:i1rL:c1 IC l"'iC' 1a.."'ld 1.Gc The ·.-c 0(1\.ic CC1'Tl;:.anrnc-a1 i.a. •l".lC~ 
l."ic l•O f~c1 Uli'Cno.'"'" J the C.a.u -a~c: o' 1"'c 1c.J 1..., c;,ucsuoa. 

Guida:-:ce for 
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Table A-1 i.:aste C~aracteristics 3.atings £0:; Several CJ.il~on Che;:nical 
C.:>.~pounds 
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Table A-2 ?ersiste:ice (3icde;racability)of So~e 0:-ga~~c Co~poundsx 

LEVEL 3: HICE.LY PE?-.SISE~:r co:iPOU'~J)S 

aldrin 
be:izcpyrene 
benzothiazole 
benzothiophene 
benzyl butyl phthalate 
brooochlorobenzene 
bro~ofor:i. butanal 
bro~cphe~yl pheny: et~er 
chlo:-dane 
chlorohyciro:-:y benzophenone 
bis-chloroisopropyl ether 
m-chlo:-cni~robenze~e 

ODE 
DDT 
dioror.cb :!n:e::ie 
dibutyl ?h:~alate 
1,4-dichlcrober.zene 
dichlorodifl~oroethane 
dieldrin 
diethyl phc~alate 
di(2-ethyl~exyl)phthalate 

dihexyl ?nthalate 
di-isobu=yl ph:halate 
di~ethyl ph:halate 
~.6-dinitro-2-ar::inophenol 

~ipro?~l phthalate 
e:idrin 

heptachlor 
heptachlor epoxice 
l,2,3,~,5,7,7-heptac~lorono:-bor~~:ie 

hexachlorobenzene 
hexachloro-1, 3-butacie::ie 
hexachlorocyclohexane 
hexachloroethar.e 
~ethyl be::izot~iazole 

?entachlorobi?henyl 
?entachlorophenol 
l.l,3,3-tetrachlo:'oacetone 
tet:-achlorobi?henyl 
t~io~ethylbenzot~iazole 

t:-ichlorober.~ene 

trichloro~iphenyl 

t:-ic~lorofluoro:.:ethane 

2,l,6-trichlorophenol 
tri?he~;l phosphate 
~rcnocichlorc~etha~= 

b:-o:::iofor.:i 
car=o~ tetrachloride 
c:ilc:-ofo!':::. 
chlorc~oc~loro~et~a~e 

di~ro::-.cdichloroethane 

tetrachlcroethane 
1,1,2-t•ichloroethane 

•'•Fro-.: ,:,,ora.:-is, E.F. et al., Identification of Organic Cow.pounds in 
E::1uents from Industrial Sources, EPA-560/3-75-002, April, 19i5 
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Table A-2 Persistence (3icdegradability) of Sc=e Or5a:i.ic Ccnpounds 

(Concir:.ueC.) 

L-=:VEL 2: PERSISTE:;r co:1PQ[').1)$ 

acenaphthylene 
atrazine 
(diethyl) acrazine 
barbital 
bor':ieol 
'::>r°'1obenze~= 

ca:nphor 
1 chlorobenzene 

1,2-bis-chloroethoxy ethane 
b-chloroethyl methyl ether 
chlor0i:1e=hyl ether 
chloro~echyl ethyl ether 
3-chloropy:-idine 
di-t-butyl-p-~enzoquinone 
dichloroet~yl ether 
dihydrocarvor..e 
dimethyl sul~oxide 
2,6-di:iitrotoluene 
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cis-2-ethyl-4~ethyl-l,3-dioxolane 

trans-2-ethyl-4-nethyl-1,3-dioxolane 
guaiacol 
2-hydroxyadiponitrile 
isophoro:i.e 
inciene 
isobor:ieol 
isopropenyl-~-isopropyl benze:ie 
2-~ethoxy biphenyl 
o.ethyl biphenyl 
:!I.ethyl chlcride 
mechyli:ldene 
~ethylene chlorice 
nitroanisole 
nitrobe:izene 
tetrachloroechyle~e 

1,1,2-trichloroethylene 
trL~ethyl-triox~-hexahydro-triazine 

!.so::lc-:: 



Taole A-2 Persistence (3iodegradability)of Some Organic Co~pounds 

(Continued) 

LEVEL l: SO~·!E\·iHAT PERSISiE:<T co:-rPCUXDS 

acetylene dichloride 
behenic acid, methyl ester 
benzene 
benzene sulfonic acid 

; butyl benzene 
I 
I 
I 
I 
I 

butyl bror:iide 
e-cap'!:'olacta'J 
carbon disulfide 
c-cresol 

1 decane 
I 1,2-dichloroethane 
i·l,2-dbet:ioxy benzene 
i 1,3-d~~ethyl naphthalene 
I 1,4-diwethyl phenol 
I dioctyl adipate 
! n-dodecane 
i 

I 
I 
I 
I 
i 

ethyl benzene 
2-ethyl-n-hexa~e 
o-ethyl~oluene 

isodecane 
isopropyl benzene 
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limonene 
methyl ester of lignoceric acid 
methane 
2-~ethyl-5-ethyl-pyridine 

methyl naphthalene 
methyl paL"'!litate 
~ethyl phenyl carbinol 
methyl stearate 
r..aphthalene 
nonane 
octane 
octyl chloride 
pe!'ltane 
phenyl benzoate 
phthalic anhydride 
propylbenzene 
1-terpineol 
toluene 
vinyl benzene 
xylene 



iable A-2 ?ersiste~c~ (3i~~~;radabilicy)of Sc~e Organi= Cc~pou~~s 

(Con ti:lued) 

LEVEL 0: 

ace taldeh~·de 
acetic acid 
acetone 
acetophenone 
benzoic acid 
di-isobutyl carbinol 
docosane 
eicosane 
ethanol 
ethyla:.>iine 
hexadecane 
methanol 

1-1\-42 

:;iethyl benzoate 
3-c.ethyl butanol 
~ethyl ethyl ketone 
2-methyl?ropanol 
octaciecane 
pentadecane 
pentanol 
propanol 
?rO?yla":!ine 
tetradecane 
n-tridecar.e 
n-undecane 
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HAZARDOUS WASTE 

1 . OBJECTIVES 

A. To present federal definitions of solid wastes and hazardous 
wastes. 

B. To develop an awareness of existing and potential hazards 
posed by wastes on a hazardous waste site. 

2. SOLID WASTE (40 CFR 261.2) 

A. The term "solid" is not to be construed as reference to a 
physical state. The waste may be a "solid, liquid, semi-
solid, or contained gaseous material." 

B. The sources of the waste may include "industrial, conunercial, 
m1n1ng, or agricultural operations or conununity activities." 
This encompasses the industrial sector as well as the public 
which may utilize pesticides, insecticides, drain cleaners, 
solvents, etc. 

C. Something must be done with this waste. 

l) Discarded or abandoned waste is defined as any of the 
following: 

a) Discharged wastes may be directed to lagoons, holding 
ponds, etc. 

1-B-l 



b) Deposited wastes may be placed in an orderly fashion 
in an assigned area. 

c) Deep-well injection may be used. 

d) Wastes are sometimes spilled, whether accidentally or 
intentionally onto the ground or into sewer lines, 
storm drain~, catch basins, trenches, etc. 

e) Storage containers, 
integrity or faulty 
over periods of time 
groundwater. 

either because of lack of 
connections, may release waste 
into the air, surface water, or 

2) The waste may be burned or incinerated. 

3) The waste may undergo treatment. 

a. Physical. Other than burning or incineration, the 
waste may be encapsulated, containerized, solidified, 
etc. 

b. Chemical. This treatment may involve reactions, u.v. 
photolysis, structural changes, etc. 
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c) Biological. Mutant organisms are currently employed 
either in lieu of or prior to disposal. 

4) The waste may also be collected at transfer facilities 
where compatible wastes are accumulated in bulk storage 
tanks prior to treatment and/or transport. 

5) The wastes may also be stored because of lack of 
and/or disposal facilities, supplies exceeding 
ities of treatment/destruction (Chemical 
Elizabeth, N.J.), or economics. 

treatment 
capabil­
Control-

3. HAZARDOUS WASTE (40 CFR 261.3) 

There are certain criteria that must be met for a solid waste 
to be classifed as a hazardous waste. 

A. Solid Waste. The waste must first be classified as a solid 
waste (not covered by exemptions). 

B. Preclassifed Wastes. 

l) Specific Types/Sources 

a) Inorganic pigments (chrome yellow, orange, molybdate 
orange, zinc yellow, iron blue) and waste waters 
treatment sludge present toxicological problems via 
leaching, fugitive emissions, etc. 

b) Organic chemicals. These are products or byproducts 
found in still bottoms, residues, stripping processes, 
etc. Wastes of this nature were identified in Aurora, 
Mo. (dioxin-contaminated still bottoms). 
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c) Pesticides. These toxic compounds may contain highly 
toxic contaminants from their manufacture. Therefore, 
process wastes streams are classified. An example is 
the Vertac site in Arkansas. 

d) Leather tanning industry. Many toxic 
(benzene, toluene) and inorganic (chrome, 
compounds are employed in the process. 

organic 
mercury) 

2) Nonspecific Sources 

a) Degreasing operations. The spent halogenated sol­
vents, still bottoms from recovery, and sludges from 
these operations contain: methylene chloride, carbon 
tetrachloride, 1,1,1-trichloroethane, chlorinated 
fluorocarbons. These wastes are found in metal 
processing industries and airports. Military install­
ations have experienced groundwater contamination 
problems (New Hampshire). 

b) o erations. These employ degreasing 

c) 

metals), caustic baths (soaps), 
and cyanide baths. Waste sludges may contain high 
levels of heavy elements such as cadmium, lead, 
selenium, etc. Air emissions and groundwater contam­
ination are frequent concerns. 

Metal heat treating process. The salt bath 
cleanings and treatment sludges may contain 
concentrations of contaminants. 

pot 
high 

3. Discarded cormnercial chemical products, off-specification 
species, containers and spill residues are also considered 
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hazardous waste. Included 
chemical intermediates for 
identified by EPA. 

in 
the 

this definition are all 
products as generically 

a) Drums or their liners may contain sufficient quant­
ities of waste to pose a hazard to the field team-­
especially those containers with sharp or jagged edges 
which may inflict wounds and thus provide access for 
wastes. 

b) Tank trailers, bulk storage tanks, and pond liners may 
be considered in this area. 

4) Any solid waste generated from the treatment, storage, or 
disposal of hazardous wastes is considered hazardous. 
This may involve leachate, contaminated soil, clothing, 
equipment, vehicles, etc. Conceivably, field clothing may 
be declared hazardous waste if discarded. 

a) During investigations, 
containers wil 1 have to 
waste or decontaminated. 

clothing, equipment, sample 
be discarded as hazardous 

b) Decontamination solutions are then classified as haz­
ardous waste. 

5) Waste Exhibiting the Characteristics of a Hazardous 
Waste. 
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4. CHARACTERISTICS OF HAZARDOUS WASTES (40 CFR 261.2) 

A. Ignitability (40 CFR 261.21) 

1) Aqueous solutions containing 24% or greater alcohol by 
volume. Al though these materials may flash without sus­
taining combustion, they may be the ignition sources for 
other wastes (e.g., alcoholic beverages and latex paints). 

2) Liquids other than an aqueous solution containing less 
than 24% by volume and a closed cup flash point less than 
140°F. These wastes would be covered by NFPA classes I 
and II (e.g. ,.xylene, toluene). 

3) A thermally unstable non-liquid solid which, under 
standard temperature and pressure, is capable of causing 
fire through friction, absorption of moisture, or 
spontaneous chemical changes. 

4) Ignitable compressed gas (49 CFR 173.3). The gases may be 
classifed by their absolute pressures, absolute vapor 
pressures (for flammable liquids) and defined test 
methods. 

5) Oxidizer (49 CFR 173.151). An oxidizer is a substance 
such as chlorate, permanganate, inorganic peroxide, or 
nitrate that yields oxygen readily to stimulate the com­
bustion of organic matter. 
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B. Corrosivity (40 CFR 261.22). Two barometers have been chosen 
to define this characteristic: pH and corrosion rate. EPA 
has concluded that the great majority of wastes are presumed 
to be liquid or semi-liquid, and therefore there is no need to 
address corrosive solids. This view does not preclude the 
existence of these solids. 

1) £!!.• An aqueous waste having a pH less than or equal to 2 
or greater than or equal to 12.5 is considered hazardous 
based upon the potential for damage to human tissue, the 
tendancy to promote solubilization of heavy metals, and 
the tendancy to promote harmful reaction. These ranges 
indicate acids or bases. 

2) Corrosion rate. Measures the capacity of a waste to cor­
rode (steel) at given rates. 

C. Reactivity (40 CFR 261. 23). These wastes are extremely un­
stable, have a tendancy to react violently or explode, and 
liberate toxic fumes. 

1) Reactions with water. This is not only concerned with the 
actual violent reaction, but the formation of potentially 
explosive mixtures and those products of the reaction such 
as toxic gases, vapors, or fumes. 

a) Metal anhydrides liberate heat and hydrogen in the 
presence of moisture and thus the potential for fire. 
These conditions existed at a site in Coventry, RI 
where some 17 drums of sodium aluminum anhydride stored 
in benzene/toluene were discovered. 

b) Pure metals such as sodium and potassium may react 
violently with water. 
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2) Detonation and/or explosion. This covers those wastes 
which will detonate or explode with or without an intiat­
ing force. Also included are: forbidden explosives (49 
CFR 173.51), Class A explosives (49 CFR 173.53) or Class B 
explosives (49 CFR 173.88) 

D) EP Toxicity. The Extraction Procedure (EP) is designed to 
iQ.~ntJ~y wastes likely to leach hazardous concentrations of 
particularly -tox1c constituents into the groundwater under 
conditions of mismanagement. The scenario involved co-dis­
posal of toxic wastes in an actively decomposing municipal 
landfill. Extract is analyzed for those toxic contaminants 
identified in the National Primary Drinking Water Standards. 
This test should not be construed as a direct method of 
measuring toxicity--such as biological testing. 
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TOXICOLOGY 

1. OBJECTIVE 

The objective of the toxicology lectures is to provide a basic 
understanding of the interactions of chemical substances with 
the human body and to teach the basic principles and termin­
ology of toxicology. In addition, the objective is to relate 
these principles and concepts to field investigations of haz­
ardous waste sites. 

2. PRINCIPLES AND CONCEPTS OF TOXICOLOGY 

A. Acute Toxicity 

B. Delayed Toxicity 

C. Chronic Toxicity 

D. Dose-Response Realtionships 

3. CHEMICAL-INDUCED DISEASES 

NOTE: See Appendix A for a detailed discussion of Toxicology 
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A. Target Organs 

B. Mechanisms 

C. Carcinogenicity 

D. Mutagenicity 

E. Teratogenicity 

4. ENTRY OF CHEMICALS INTO THE BODY 

A. Absorption 

B. Biotransformation 

C. Excretion 

1-c-2 



5. COMPARATIVE TOXICOLOGY 

6. CHEMICAL TOXINS 

A. Corrosive/Caustics 

B. Metals 

C. Chlorinated Hydrocarbons 

D. Hydrocarbons 

E. Aldehydes 

F. Alcohols 

G. Nitrogen-Containing Compounds 
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H. Gases 

I. Airborne Particles 

7. HEALTH HAZARD ASSESSMENT 

A. Toxicity Testing 

B. Toxicity Data Management 

C. Risk Analysis 

8. HAZARDOUS SUBSTANCE CLASSIFICATION 
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ALL SUBSTANCES ARE POISONS; THERE IS NONE WHICH 

IS NOT A POISON. THE RIGHT DOSE DIFFERENTIATES 

A POISON AND A REMEDY. 

PARACELSUS 
( 1493-1541) 

..._,"IEO S7"'4 ~ 
~... ~15' 

~ ~ t> 
'<: % 

........ ------------------------------------------------------------~ ~.,,.::7 ~ ~ lw.,p~ 
"'~ c;,"' 

"f( PRO"'I~ 
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DEFINITIONS 

DOSE - THE AMOUNT ADMINISTERED 
WEIGHT/UNIT BODY WEIGHT, MG/KG 

RESPONSE-ANY GIVEN OBSERVATION 

BIOLOGICAL VARIATION 

AVERAGE RESPONSE 

HYPOSENSITIVE HYPERSENSITIVE 

IDIOSYNCRASY 
ABNORMAL TYPE OF RESPONSE 
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THRESHOLD 

A DOSE LEVEL BELOW WHICH AN EFFECT OF A GIVEN AGENT 
IS NOT DETECTABLE 

PHYSIOLOGICAL VS TOXICOLOGICAL EFFECTS 

ONE-MOLECULE THEORY 

DEFENCE MECHANISMS 

MARGIN OF SAFETY 

NO-ADVERSE-EFFECT DOSE LEVEL IN ANIMALS 
HUMAN EXPOSURE LEVEL 

HOW MUCH IS ADEQUATE? 

10.100.soo.1000.eTc. 
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LOG COSE 
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NUMBER OF 
INDIVIDUALS 

RESISTANT 
INDIVIDUALS 
LITTLE 
EFFECT 

MAJORITY OF 
INDIVIDUALS 

AVERAGE EFFECT 

AVERAGE EFFECT OF COSE 

SENSITIVE 
INDIVIDUALS 
GREAT EFFECT 

INCREASING 
DEGREE OF RESPONSE 
TO SAME COSE 

_,_,"l~O ST"'~ vT" ~IS' 

~ ~ \) 
......, __________________________________________________________________ ~ ~ % 

=~~ ~ q' 

~ o~ ..... }: "'I 
-4t. PR01~C. 
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GENERAL RESPONSES OF BODV TISSUES TO AN INSULT 

• DEGENERATION 

• NECROSIS 

• INFLAMMATION 

• ATROPHY 

• HYPOPLASIA 

• HYPERTROPHY 

• HYPERPLASIA 

• METAPLASIA 

• NEOPLASIA 

""''~~O S7'"11: 
~T" ~11' 

i It. ~ 
~------------------------------------------------------------~ ~ % \~1U~~ 

\t'-z, ... ~ 
:1'"4(. PRO"'=~C. 
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CARCINOGENICITY - INDUCTION OF MALIGNANT NEOPLASMS 

NEOPLASM - "NEW GROWTH" OF TISSUE 

TUMOR - ANY SWELLING; NEOPLASM 

BENIGN NEOPLASM - LOCALIZED, DOESN'T SPREAD 

MALIGNANT NEOPLASM - EXTENDS OR SPREADS 
(METASTASISI 

ONCOGEN - AGENT INDUCES EITHER BENIGN OR MALIGNANT 
NEOPLASMS 
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THE "ALARM WORDS" OF TOXICOLOGY 

CARCINOGENICITY 

MUTAGEN ICITY TERATOGENICITY 

,...,1EO S1'4~ .;:r ~.si 

~ ~ "{, 

~-------------------------------------------------------< ~ % \~1<l~~ 
(<'~ .._.f' 

'4(. PR0'1t.C. 
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CARCINOGENESIS (NEOPLASIA) 

A CARCINOGEN IS A SUBSTANCE THAT CAUSES AN INCREASED INCIDENCE OF MALIGNANT 
TUMORS IN EXPERIMENTAL ANIMALS AS COMPARED WITH A CONTROL SERIES OF UN· 
TREATED ANIMALS. 

..._,~~O ST"'J': 
.;:,~ ~"' 

; .,.. t> 
-= .__,.,, % 

....... ------------------------------------------------------------------~ ~~~ ~ '\ I o~ 
1-1: ,. ...... 

"It. PR01~"' 
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TERATOLOGY 

THE STUDY OF THE TOXIC EFFECT OF PHYSICAL, CHEMICAL, AND 
INFECTIOUS AGENTS ON THE DEVELOPING EMBRYO AND FETUS. 
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TERATOGENIC SUSCEPT1BILITY IS GREATEST DURING EARLY ORGANOGENESIS 

~FUNCTIONAL MATURATION--------

r-ORGANOGENESIS--1 

BIRTH 

EMBRYONIC PERIOD FETAL PERIOD 

ENTIRE DEVELOPMENTAL SPAN 
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INTERRELATIONS BETWEEN 

TERATOGENICITY MUTAGENICITY CARCINOGENICITY 

1. INSIDIOUS NATURE 
(CAUSE IS MILD YES YES YES. 
RELATIVE TO THE 
EFFECT) 

2. DURATION & TIME 
BETWEEN CAUSE&. WEEKS GENERATIONS YEARS 
EFFECT 

3. I RR EVERS IBLE YES YES YES 

4. GREATER SUSCEPTI· 
Bl LITY OF IMMATURE YES NO YES/NO 
TISSUES 

5. DIFFERENCES ALTERED DEVELOP· ALTERED NUCLEO- UNCONTROLLED 
MENT AT TISSUE} TIDE SEQUENCE - PROLIFERATION 
ORGAN LEVEL MOLECULAR AT CELLULAR 

LEVEL; DNA LEVEL 

~,~~o sr ... 11 v.... ~IS\ 

; Ill "{) 
c: ~ % 

....... ----------------------------------------------------------------~~,~~~ 
~~ ... ~ 

~(. PR0°1~C. 
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MUTATION 

CELL:. DEATH 

SOMATIC 

LIVING CELL WITH AL TEAED 
GENETIC FUNCTION 

GERMINAL 

i 
NONCANCEROUS CANCER TERATOGENIC INHERITED MUTATION 

~ 
GENETIC DEFECTS 

IMPERCEPTIBLE}-
L.ETHAL. 

INCONSEQUENTIAL. 
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ANTICIPATED EFFECTS OF MUTAGENS IN HUMANS 

• INCREASED FETAL WASTAGE 

ABOUT 33% OF ALL PREGNANCIES ARE ABORTED 

ABOUT 50-75% OF THESE HAVE CHROMOSOMAL 
ABNORMALITIES 

• MENTAL RETARDATION 

• INCREASED SUSCEPTIBILITY TO DISEASE 

.~\"l~D ST4~ 
.;)". S'IS' 

!P ~ u 
< ~ z 

....... -----------------------------------------------------------~~,~~~~ 
+J: v"' 

:.oil PRO"i~ 
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EXTENT OF GENETIC "DISEASE" PROBLEM (U.S.) 

• 35-40% OF SPONTANEOUS ABORTIONS ARE CAUSED BY GROSS 
CHROMOSOMAL EFFECTS 

• 40% OF INFANT MORTALITY RESULTS FROM GENETIC FACTORS 

• GENETIC DEFECTS ARE PRESENT IN ABOUT 5% OF ALL l.IVE 
BIRTHS 

• ABOUT 80% OF MENTAL RETARDATION IS GENETIC 

• ABOUT ONE-THIRD OF ADMISSIONS TO PEDIATRIC WARDS ARE 
FOR GENETIC REASONS 

• EACH NEW BIRTH HAS A 3% RISK OF BEING GENETICAl.l.Y 
DEFECTIVE 

• ABOUT 2000 IDENTIFIABLE GENETIC DISEASES 
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CHEMICALS KNOWN TO BE MUTAGENIC IN HUMANS 

->.\"(f.0 S7'"41: 
~.... t".so 

~ ~ r, 
< ~ % 

...... ----------------------------------------------------------------~~,~ ~~ 
\<'""~ .... ~ 

'4(. PR0°1~C. 
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EARLY 

CHRONOLOGY OF TESTING 

ACUTE TOX - HANDLING HAZARDS 

1ST SCREEN - MUTAGEN/CARCINOGEN 

SUBCHRONIC TOX - TARGET ORGAN, TOXIC DOSE - RODENT 

BIRTH DEFECTS -TERATOLOGY 

2ND LEVEL SCREEN - MUTAGEN/CARCINOGEN 

ABSORB./DIST./METAB./EXCRETION - LAB ANIMALS 
(MET ABOLISM/PHARMACOKI N ETI CS I 

SUBCHRONIC TOX - NON-RODENT SPECIES 

REPRODUCTION STUDY 

BEHAVIORAL TESTS 

SYNERGISM/POTENTIA TION 

RESIDUE EVALUATION 

LONG-TERM STUDIES - CARCINOGENESIS - RODENTS 

DEFINITIVE TEST FOR MUTAGENESIS - RODENTS 

METABOLISM/PHARMACOKINETICS - HUMANS 

LATE EPIDEMIOLOGY 
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YEARS 

}--LDSO, LCSO, DERMAL 8t EYE IRRITATION 

:I -,: ... llllilllli-----1ST STAGE MUT/CARCIN TESTS 

1 r!:=SKIN SENSITIVITY 

-o-

_;.:. l SCM>AY STUDY - RATS, MICE 

I 
I 
I 14----METABOLISM/PHARMACOKINETICS - ANIMALS 

I 
-2-

1 

-3-
1 
I 

I 
I 

REPRODUCTION---l,__ _ _, 

-4-
1 
I 

I 

3RD STAGE MUTAGENESIS:----.i 

I 
-!?-

I 
I 
I 
I 
I 
I 

-a..: 

CHRONIC TOX, CARCINOGENESIS 
RATS, MICE 

4,1~0 S7.q~ ~~ ~15' 

~ ~ \> 
-: ~ '% 

...... ------------------------------------------------------------~~,~~~ 
~1']: ,.p 

'4L PRO"l~C. 
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LEVELS OF SOPHISTICATION 

TOXICOLOGISTS 

COUNT# DEAD 

GROSS ORGAN CHANGES 

LIGHT MICROSCOPY, 
BIOCHEMICAL CHANGES 

ELECTRON MICROSCOPY, 
MOLECULAR CHANGES 

ANALYTICAL CHEMISTS 

PERCENT 

PPM 

PPB 

PPT 

PP? 

AT WHAT LEVEL IS IT NO LONGER IMPORTANT" 

"NORMAL" PHYSIOLOGICAL ADAPTATION TOXICITY 

_,_,~~O ST<1~ 
~V" ~IS' 

; ~ tJ 
< % 

........ -------------------------------------------------------------------~ ~i\QIP'~ w ~~I o~ 
1'~ ,. ....... 

~(. PR0°1~" 
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USE OF THE ALARM WORDS 

BENEFICIAL 

HARMFUL 

IGNORE OVEREMPHASIS 
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FIELD OPERATIONS - CONSIDERATIONS/STRATEGIES 

1. INTRODUCTION 

A. Objective. To present an overview of the field investigation 
operation and to give in some detai 1, the procedures and 
equipment used by a field team. 

1) Scope of Effort. To conduct investigations of abandoned 
and uncontrolled hazardous waste sites. 

2) EPA Series 2070 Form Review* 

a) 2070-8 Potential HWS Identification 
Used upon notification by any means of any suspected 
hazardous waste site {HWS) 

b) 2070-1 Potential HWS Log 
Use continues throughout duration of investigation; 
all following forms serve to augment 

c) 2070-2 Preliminary Assessment 
Use to consolidate initial data, correspondence, site 
visits and previous sampling data. 

*See page l-D-14 for copies of EPA forms 
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d) 2070-3 Site Inspection 

e) 

f) 

Use tends to vary with regions; som~ used for any site 
visit, including windshield inspection. Other regions 
use only for actual on-site work, including sampling. 

2070-4 Tentative Disposition 
Used to make initial assessment 
quired, can be used to direct 
tion 

of further action re­
full field investiga-

2070-5 Final Strategy Determination 
Used to direct final efforts in case; 
forcement action, remedial action 
action. Closes out 2070-1. 

can lead to en­
or no further 

B. Phases of the Field Investigation 

1) Identification Phase 

2) 

3) 

Site discovery comes from a number of sources such as, 
public complaints, state investigations and the EPIC. 
Minimal effort is currently been spent in this phase due 
to the backlog of existing sites. 

Preliminart Assessment Phase 
Includes a 1 actions up to and including site visit. Data 
sources include aerial photos, historical records, conver­
sations with other agencies at all levels, and literature 
search. Some sites may be eliminated based on this work; 
other sitesniay be declared emergencies; most sites will 
require a site visit. 

Inspection Phase 
Sometimes combined as part of preliminary assessment 
phase, but most often not. Can range from windshield in­
spect ion to walk through to full field investigation to 
environmental sampling only. 
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4) Full Field Investigation 
Discussed separately because of risks and effort involved. 
Often requires sampling of hazardous waste, to include 
opening of closed containers. 

5) Closed Out Phase 
Involves final action on case. Constitutes major portion 
of work in some regions, especially serving as expert wit­
ness and technical support during case development plan. 

2. SITE INSPECTION STRATEGY DEVELOPMENT 

A. Data Collection to Assess Magnitude of Problem 

1) Environmental Sampling 

2) Mapping, Photography 

a) EPIC 

b) Enviropod 

c) Soil Conservation Service 

d) Handheld photos from light plane. 

e) Flood Insurance Studies Photos 

f) Mapping can be accomplished by sketch maps, by updat­
ing of Mylar overlay transfer of topographic maps, or 
by actual third-order mapping done from photos. 
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3) Data Assessment 
Best accomplished using a small number of specialists re­
porting to a chief analyst. One approach to the analysis 
needed for complete data assessment is through the use of 
a modified Delphi Board. Alternatively, each specialist 
can be asked to review the assessments given by the other 
team members. The validity of the assessment is affected 
by the amount, type and reliability of data gathered. One 
prime factor to be included in data assessment is the 
political situation. In some cases, consideration of pub­
lic opinion may lead to further investigations that may 
not be justified by the data. 

B. Site Disposition. Data assessment is an ongoing process that 
results in the ultimate judgement affecting the disposition of 
the site. Deciding what course of action to take regarding a 
site is an EPA decision that involves all sections: 

1) No Action 

2) Enforcement Action 

a) Case Development 

b) Expert witness 

3) Remedial Action 

4) Further Investigation 
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3. FULL FIELD INVESTIGATION 

A. Definition. The full field investigation involves a total 
commitment of personnel and equipment in order to adequately 
define the hazards associated with a site. The investigation 
usually involves sampling of hazardous waste, and definitely 
involves exposure of the team members to a hazardous environ­
ment. 

B. Procedures. 

l) Site Safety Plan. 

2) Site Sampling Plan. 

3) Site Safety Considerations and PDS Operation. 

C. Methods and Equipment. The equipment used to identify the 
hazards associated with a site, and to protect the team mem­
bers from those hazards. 
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iASL~ 1 

Government Cont:C!3 

1. EPA Regional Office 

a. Solid Waste 
b. Toxic Substances 
c. Water Supply 
d. Water Quality 
e. Air Resources 
f. Radiation 
g. Enforcement 

2. Federal EPA Offices 

a. National Enforcement Investigation Center (NEIC), 
Denver, Colorado 

b. Environmental Monitoring System Laboratory 
(EMSL), Las Vegas, Nevada 

c. Environmental Photograpnic Interpretation Center (EPIC), 
Warrenton, Virginia 

3. US Geological Survey 

a. National Cartographic Information Center, Reston, 
Virginia 

b. Distribution Branch, Arl1ngton, Virginia 

4. US Department of Agriculture 

a. Soil Conservation Service 
b. Agricultural Extension Service 

5. US Department of Interior 

a. Bureau of Recreation 
b. Fish and Wildlife Bureau 

6. State Offices 

a. Solid Wastes 
b. Water Supply 
c. Water Quality 
d. Air Resources 
e. Highway Department 
g. Enforcement 
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TASL~ l (continued) 

7. Local Offices 

a. iown Clerk's office 
b. iown Selectman's office 
c. Local tax or property assessme~t office 
d. Local zoning board 
e. Local/regional planning board 
f. Local pol ice and fire departments 
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~nv;rcr.me~t:l ~::: 

l. Geology 

Information 

a. Local bedding type 
b. Thickness of strata 
c. Bedding planes 
d. Solution channels 
e. Fracture zones 
f. Depth to bedrock 
g. Geologic anomalies 
h. Bedrock outcrops 

Source 

a. US Geological Survey Maps 
b. US Geological Survey reports and files 
c. Soil Conservation Service 
d. State Geological Survey 
e. Local university geology or engineering-departments 
f. Local well driller logs 

2. Soils and Overburden 

Information 

a. Soil type 
b. Soil texture 
c. Soil chemistry 
d. Permeability 
e. Depth 
f. Erosion potential 
g. Presence of clays 

Source 

a. US Geological Survey 
b. Soil Conservation Service 
c. Agricultural Extension Service 
d. State geologic survey 
e. Local university 
f. Local well dri 11 ers 
g. Local construction company 
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iASL~ 2 (continued) 

3. Flora ana Fauna 

Information 

a. Soecies type 
b. Sensitivity 
c. Presence of endangered species 
d. Presence of indicator species 

Source 

a. Department of Interior - Office of Endangered Species, Fish and 
Wildlife Bureau 

b. State wi1d1ife office 
c. State Museum of Natural History 
d. State Botanical Society 
e. USDA Extension Service 
f. Local wildlife and botanical groups 
g. State/local field guides 
h. Local university botany/zoology department 

4 Climate and Air Resources 

!n formation 

a. Precipitation 
b. Evaporation 
c. Evapotransoiration 
d. Mass-balance 
e. Flooding history or potential 
f. Air qua1ity 
g. Wind patterns 
h. Wind velocity 
i. Inversion potential 
j. Air basis del1neation 

Source 

a. National Climatic Center 
b. State meteorological bureau 
c. Local weather bureau 
d. Local university 
e. Local airports 
f. Local companies/utilities 
g. State Bureau of Air Resources 
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TABLE 2 (cont1nuea) 

Information 

a. Depth of water table 
b. Aquifer type 

.. "'. Geohyd ro logy 

c. Characteristics of confin1ng layers 
d. Piezomettic data 
e. Director of f1ow 
f. Presence of perched aquifer 
g. Interchange with surface water 
h. Extent of drainage basis 
i. Background groundwater quality 
j. Depth of local wells 
k. Pumping rates 
l. local water use 

Source 

a. US Geological Survey 
b. State Geological Survey 
c. State Water Quality Office 
d. State Water Supply Office 
e. Local universities 
f. Loca 1 we 11 dril 1 ers 
g. Local water resource boards 
h. State/local planning board 

6. Surface Water 

Info rma ti on 

a. Location of surface waters 
b. Location of dry stream beds 
c. Surface gradients 
d. Stream flow rates 
e. Surface water quality 
f. Surface water uses 
g. NPDES permit 

Source 

a. US Geological Survey 
b. State Geological Survey 
c. State Water Quality Office 
d. State Department of Recreation 
e. State Department of Fisheries 
f. Loca1 universities 
g. Local water resource boards 
h. State/local plann1ng board 
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iA8LS 2 (ccnt1nued) 

7. Sens1t~ve Env1r~nments 

Information 

a. Floodplains 
b. Wetlands 
c. Sole source aqu1;er recharge zone 
d. Karst topography 
e. Fault zone 
f. Potential for long-term dlsruption 
g. Special designation 

Source 

a. Department of Housing and Urban Development 
b. Department of Fish and Wildlife 
c. US Geological Survey 
d. State Geological Survey 
e. State Department of Water Resources 
f. Department of Recreation 
g. Nature Conservancy 
h. State/local planning office 
i. Local university 
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Tab 1 e 3 
AE?..I.Al ?HOICG.=\.~PHS 

Ir.format lOn"' 

Invest 1gat ive Parameters Log is-

SITE DISCOVERY AND IDENTIFICATION 

ti ca 1 
Safety Suoport 

Geographic Location (County Roads, Lat./ a 
Long.) 

Boundaries/Property Lines 
Area/D1mens ions 
Surrounding Land Use 
Accessibility a 
Ownership/Management 

ENVIRONMENTAL FEATURES ANO CHARACTERISTICS 
OF THE SIT~ 

Type 
Population Density/Proximity/At Risk 
Structures 
Utilities/Easements 
Env1ronmentally Sensitive Areas 
Topography 
Flood Plain/Watershed Value 

WASTE TYPES ANO QUANTITIES 
Type and Quantity 
Source/Origins 
Container Type and Condition 
Waste Compatibility 
Disposal Method/Organization 
Fire/Explosion Hazard 

FIELD EVALUATION FACTORS 
Soil or Groundwater Contamination 

Potential 
Surface Water Contamination Potential 
Gradient/Erosion/Drainage Patterns 
Ponding/Water Courses 
Vegetation/Wildlife Stress Potential 
Evidence of Charred Areas or Source 
Existinc Containment Structures 
Ev1dence of Leakage or Overflow 
Meteorology/Climate/Prevailing W1nds 
Air Emissions 
Odors 
On or Near Site Wells 
Geologic Outcroppings/Soil Permeability 
Land Alterat1on/Excavat1on 
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a 

a 

c 

c 

Investi­
gation 
Des1gn 

a 

a 
a 
a 
a 
c 

a 
a 
a 

c 
a 
c 

a 

a 

a 

a 
a 
a 

c 
c 
c 

c 
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Table3 ·:ont.) 

Investigative Parameters 

!NVESiIGATIVE/REMEDIAL ACTIVITIES 
?erimeter/:xclusion Area Establisnment 
~onitoring/Samp1ing (Air, Water, Soil) 
Procedures (Safety, Operational) 
Segregation Techniaues/"Housekeeping" 
Containment/Diversion Structures 
Traffic Control 
Site Access/Control 
Equipment (Safety, Hygiene) 
Earth-Moving Equipment 
Communications/Power Availability 

DOCUMENTATION 
Photographs 
Violation Documentation/Record Keeping 

* a - Apparent 

inforiiiat 10n"' 

Logis­
t ica 1 

Safety Support 

a a 

Investi­
gation 
Design 

c 

a 
a 

c - Clue, unconfirmed or aeduced presence; observations requiring 
further investigation 
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INSTI\.UCT!CNS E'OR !?RE?.: .. n.r~x::; srrc 1'?.).C,HX::: c:'OP:·1.S 
(EPA :arm 2070-1, 2, 3, 4, 5, & 6) 

Tt:.e Eol!.CW'ir.g six r.ajot" fot"::":S ard s i:< su;:;ile:.e!'\tal :o::-::-.s at"e 'Jsed Eoc 
~ac.~l~g s:oten:lal hazar:~a..:s waste si:es: 

ICE:-;or::Ic.;T!:CN' ;...'>l"D ??..E!.IH­
INA..:l.Y .l.SSC:SS:·t::~T 
(E.?A Fcr:n 2070-2) 

SIT:: !NS?::..:L'lCN REfORr 
(E.?A :O!?.:·t 2070-3) 

Pt"e:::ar:e fat" ea<=l k.-ic-wn 
tra tter: l':cw icem::!.: lee . 
ticn i~cluce ci:~==n's 
state files, etc . 

or sus;:a~ed site, no 
Scu=ces of lcentif ica-

COu::"'.!.:"'.lnts, ne'1,-S rrcd:.a, 

...Eill out_ fc::- eac.'1. site _whic.~ has_receive~:La. 
si~e irs?=c~icn. '!here at"e five pr:E?::inted 
su~9lerren~al re;:or~ assoc:a::d wit± ~~is 
for!:'!: 

S tot"=.ge (::P.~ E"cr::: 2 07 0-30) 
Inc:r.e=ac.o=:s (EP~ Fo:::n 2070-33) 
t.an::::lls (EP~ :or::i. 207C-3~) 
Su=:=.ce !.r..;:cu~c:ren~ (::?.!l. :o~ 2070-3C) 
t.an::t.arrrs (EPA E"or:n 207C-3.::\) 

S ,-:,_,....,.,-__ .. ,.,--•1 • ~-----:- -,-,..- ·- " • 1 u!:'~"-=!·12 ..... .::._ in_.,...:;. •. ;... __ ._.n __ ... C;E? · ... e.!.-

l· n..:c.c---- t-~-:s----- r:1.r-1-'"Q,.-:/~::.,...~.=;-.=.-
.a. .J- -w-~, _.._.-,. ::-""""----~, --- ... '--··-.::; -----··--.=.1 

C:.em:..:~l, ::h~·sica!, or ~:.o!.o;~~~~ t..::-es.1:.~:-s, 
or Cfen =~-::::s sr.culd also ba =U ~i ~~::e ~s 
~9?:"C?r:.:.c::. 

Fill cu;: as scc:i. :.s ::..i.:e ::esi.!l~s of a s::.-:: 
(E::? . .\ :o::::i 207C-4) ins;ec:.!.c:l ar: ::.vai,.:!..abl~. 

(E?~ :c:::;, 207C-5) 

LC:i 
(::?.; :c::::i 207C-l) 

M:~-li':-!!:. '! 57 • .:..-: !Si." :::C.!.L S"'i..;": !:·'..3..?Y 
FOR ~:i·t!'!.!l. r::..;z.:._:::.r;cus 
K~.s:z sr~s 

cz:.; :o~ 20iC-'5) 

Ca--::r::i1:-.sd :.s a resul: of ~e Tan~~!.· .. ·= 
Dis;:os i. ::.::m. 

tJpda :: i:..'-lls er.: ;:a,:::! st.:.-:-::-.a.:-1 'Y!. =., t.'"':e ~<ey 
actic:i Ca \:SS ds'.:e.!.::;:e::! ~!"'\ C:.::e a.Cov·e Eo :::-.s. 
Thls rr.as~=:- :o:::: i::dic.::.;s ~P-i.s C"...!:-=er-.:. S\:.at::.:S 

cf t.~e s:..~e a:: al.!. c:::::-.es. 

This :o::n C:jt.,"--=!?:'S ac~.:.crs t~==t.!;~ t.":e last: 
c.ay of a g1:;en c.al:x.?.:- .:-~r.:..~ a.'":d is su!::i.:i.:-;ee 
to :.~e ~a.z.=. C.:::us ~-ias c.e ::~.:=c::;:--z:~:. Ta..s:~ :o=-== 
l:"f t.'":e 10 t:1 day o: t..~e E:: l!.::r"''!..:S ~:--.:.~. 
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si.:.-:::-.J:-/ c.a:; "1..ls::. !:-c upd.lt:.~ W'Lt: .. , each c.-:~:io:;c oc ::.t:e oc::e:- :o~s. A::. cl 

m1nun..:.~, e~ch ~~a-.n 0£ ?Qt~ntial site-must have a PC"ellmlna~1 Assess­
rrcnc Ea~ ar.d .:i c..o:; form filled out. 

These Eorr..s have l::e~n O?s i;ned by t.~e Hazac:-ccu.s Waste E::iforce:rent Task 
fCt'<:t? arid t.'".e Oi.l a.r.d S?aci.al =-~at~:-1als Ccnt::cl Di.vis i.on w[ t.'1 t~e assis­
tance o: regi.cnal a.rd contrac-:.or pe~son:-.el. The•1 i.'av '::e r.ccli:ie:d wit.."'l. 
use. The Task Foc-ce welc::1..es sugsestions Ear S!.~i..El.cant. irr9t"0Ve!T'enc.s to 
tr.e fo~s ard the irs=.:-uc::.ors foe ~re9at"1ng t~e foc:7.'s. 

'The in::o~a:.icn si.:b-::1.tt.ed to t.'1e Haza:Ccus Was::.e :::iforce:.ent Task foC"ce 
will be C'-'•-:-l.!t::er:zed. As s:icn as the int'oc:;oacion is ente?:ed .in~o t::.e 
Si.te Tr;;.c..=<i.-:.c; S~s::em, rranGge.'ient :.-e;cc-:.s . ..,.ill be avalla.ble ro ::!:e ::;q:.cns 
ard _to Heacql.2 i::et"S. These ;ranac;e.'rent -ce;:o:-cs i~clL.:Ce si..:r.=i'.acy_ mi: es t.~ne 
in:c:-:"a~~cn as ~ell as detailed si::.e re?J=-:.s. 

~tese foc:-s have t:e~n eesigned to i::e self-expla~a~or1 as muc.i as ::css~le. 
If t.'1ere are clarif ica tlons needed on the forr.iS Ot" on t..:.ie i.ti.struct::.ons, 
call ~~e Task ~o=ce at (202) 472-3620. 

rtr.e:-e in::--::7ai:.:.on is u.?ta'1ailalile E-or ari.y ;art of a.ny Eo~, i:-C!.ote that 
t..·.:!! i rt:::J::::'a c..:..cn is 1Jri_<.-:o.-.n or nee c;? 1. icable. ~~c:e !:: __ saTe in.Ee::::-.? i:..!.::n is 
k.-.C" .. n, i7a!·;.a :..~e bes~ es--:.:..~.a~es ;css.:.::!$!. 

Cor".Sult t.~e follcwir.g scu=ces for inf~::::-ation on t::'.e fielcs belcJ: 

SIC C.::Ces 

Du.n. ard 3:-=.cs.:=eet iee!'!.t:.t:e::s ·..;!.ll ~ 
assic:"'.ed a~ :!eaC=:..:.a=t=-=s. Eac:i site mus':. . .. -
ha'1e a u.""!.iq~e nar..e, s ::.ree ~, ar.C cit;· tc 
receive a D & B :-:u:r::e:-. , 

Tcwn er Co1.:.m:•1 ta.r:c Rec:::ds. 

Tne Star.car:: !.i.C:.;s~=:.al Class :..:.tc.at:::;.~ 
Mar..!.!al :;iu~llshee ~y :..l;e C!·!B. 

P::-o;;:csed RC?A ~e;~.!.ac::or.s. See Sec::.:..c:-: 3001 
for cef :.:i:. ~:or.s. 

Co:".sul:. t:.'"?.e local 206 'AgencJ, Tcwn Healt:t 
O'C' zcn!.l"'..g 3car:::s, U .s. C-=oicg :.:::ll Sl.!:=·reys, 
Co~s cE ::::.;:..:-.se~, CS!::A S~!.l Co:-se:.--,·ac~on 
Se:-.. ·: .. c::s, U.S. :'1s:i.; ~;~1c::..:: S2~1:=:, ~JO 

?.;Ge: 2 Cc 5 
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tr:s--:;:t.:::-~c;r:s fC? .. 7.-!E rcc:.rrr::-:C:\a:tc~~1 :'i:o i?r>!::!..t:·tr::,'\_={'! A~!::C..:;::L:.:.::.·~· 

ro:i.:1 ( 2010-2 i 

I.A St::.e Nar.c 

!I!.C Area of Si:e 

!V. Charac:e::-ization of 
Site Ao:.:..·1it::/ 

Use a ccrn;:any na'"'C, ~..:..~ici?al site nar.e, or 
a geoi;:-a?hic na.'i'e as ~~ro~riace. Be su=e 
to use t.'ie sarre s~lling ard abor:•1:a:ic:-.s. 
on all subseqi;ent Eor.s. 

If no street n~-re ar:ci l".urri:::et:' is a1Tai.lable, 
give ot.~.el:' geoc;ra;:h ic in!ol:":i'.at:,icn to irsure 
pos i :i ve icer.ti.: :.ca ti.en. If one c::~.:;ar.y 
has se•1e:-a1-si:es .:.n one ci ::y, t."lis .:ield is 

• ... • 1 c.:::'i ... ica_. 

?r:oviee a generic cesc=i?ticn of ~~e site, 
e.g. lardfill wiu"'l. 1000 drurrs of unicem:.ified 
content. 

Es ti.Irate. Use cecir..als if ;:eeded. 

Lea•;e olar .. '<: i! Ul"-~..,:.:-... n. Chee!<;. as many as 
applic:::ile. 

Chee.~ of= as rrany it;rrs as al:'e a?9lica.ble. 
Incica:e s;eci!ic ea:es of allesed uic:ce~~s 
.,.,'hel:'ev• = :cssii:lle. 

l/H!.?ast ~egulato:-,l ~c:.io:-s List ill '<.;o ... ~ or::e?:S, fi:-.es, e::=. f'=ct:'I ::PA. 
ar.c St~::e files. 

PAGC: 2 

!I!.D c.a.r.e:-ao::- rn:::::c:=.?:i::n Ex~::ii::e c~cato='s :-ec:J::ts, it'ar:.;:!.r:.<;s on 
d?:"..!~, e-:c. !n:.e::-l:.e'." e~lc::·ees, ?as:. .:.:iC 
pt:'eser.::., i:~s i.cen::.s, etc. 

II! .J We:c.oo:~!:" Uo~e ;:r::!::: l::.\S · .. hie::. ~ay no:. :e :•11::-er. t 
t:ecause c.if e;o;;-:=::.e colc, sr.cw ccveci::g, et:. 
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PACC: 3 

IV.=: t.Jtit:.!C::e/"...ongL::uc!e 

V!!.O Su~:ances of 
Gee.a i:es:: Cc~ce~ 

V!I.D.3&4 Toxiclty ar:d CAS 
Nu.rrce!:' 

PACC: 3 

IX.C 

IX.A.J 

A;:?"CCXl~.a i:e Nur.ce !:' 
of ?ec;:i le .;: EeC':ed 
Wi ::..·nn U~l:: .i.re.a 

Are.as 

X.3 Dicec::.icn of :10"' 

X .c Gccc..:r.c:· .... a t:e!:' Use in 
VlCl:l.l. 'Cf 

x.o ?:::i:er.t.ial Y:eld cf 
~:.il::?: 

p;.cc: io 

Use ~~e c:::ordir~tes of t:..~e a;i9rcx:~te 
cem:.cc oE t:.he si.t.e. 

Use Tr=Ce :·la!'ies or t:'.e rrcs t ccr..-on c.~em1cal 
narres cc t:.~cse s~=st.a~ces ~nlc.; ace oE ~~e 
grea c.es t =::r.ce :::i on t.be s i:: e • (Th is Ls 

nee lnter.ced t.::J :::e a COi?lei:e list:~g of 
all sues::.ances four.d on ::..l;.e site). 

Carsult Table 26, ?hysical, C~emical Hazard, 
ard Analytical Da;:a of !~cus::~lal C~emicals, 
CRC Harc::cck of Analytical Toxicology. 

C-er.e?:"ally a l mile :-adbs i.s 
unit ar==· 

t:..~e = ..... ----..-.: ::.•= -::"::'- -::'- __ .__ 

Ini:e::view local :-es:c:en::s, · ... ·ell .:::!:::.!.le?:", 
USG.3 , e i::::. 

er:.rJ<irx; '.-later, pri::csss ·..;a;::~, ir=iga~:.~n, 
etc. 

Cor-.sul: :..~e USGS :or CJi .a;:~t"ox1::-.::a valu~ 
in gal.!.c;;s/day. 

3. Ve':'J h!.i;~. - cle.a:: c;-:a•:el, c.a..-":i:-:::x:s 
liL.eso:~e, Col~::e. 

C. High - clea~ saiC, sar-Cs':.:l~e, E=ac:::~::ed 
ic;:-:ec~s aid =re:.:..-o ::;~ !.C ~~C!G. 

E. [..c•..I - 5 :::. !. ::: I cl:'! I 1 -- : - :2 ... :=,,.: 
-Q..~·-··---- :Sarc.s ::::-:e, . . 

sn.1.:..;, ::-:..:.::s =:;.e. 

"2'. t/e...:y le ... · - r:'.:lSS :•:e cl.!y, rl'ass l':e !.~.ei=us 

are 7e~~:-;::i !.C :-::c'<:S. 

?.;C~ ~ c; 6 
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u;s7:.:.:::::-:cc:s roR ~::: S!T:: r~::3<'ECT rcc1 ?.£~Kr c 20iC-J l CContir.ued l 

X!I!.G ?.eC'tarc;e Acea 

~I!!.H. Discharse ~cea 

?.a.cc: 10 

X"r-1. Pec::iit:. In:om.lc.ion 

'IN. Past Regula. ::Jt:""f or 
Enforc::errent. Act.:.or.s 

Cenet"ally U!?lands. 

Gene=ally valleys. 

Cor.sult. state, lcail, a!"d EP . .\ E iles. 

Cor.sult st.ate, local, ar.d ~PA Eiles. 

!~!57?.C:C:':!:CNS FOR -r::rr.;TIVE CIS~S!TIC:-1 ;...'le FINAL ST?-~=.'GY CE'!'~?!-!I~l'!CN 
roru·1S l2070-4&5) 

Kc.'"'Y ~·.C4'.DS 

for Rerr.edial Ac:.io.-.s 
(use these tec.-s in 
ccrr.;ilet~ng eot:::"s) 

rl .;.. . l SF.CR!' TE:~·t A<::r !CNS 

Watet" Su:;:?lY Clcsed 
Provice T;r::;i Wt= Sc~ 
Provice ::>e~ Wt= Sur? 
Evacuate Area 
Rst:-t Access to Site 
Em:"g Dkg/Sut": Wtr CV­
Rer.cve St:>illd Mat= l 
Re52c."..:.ase Wastes 
Repai:: SuL< Tar .. '<.ac;e 
Rerro•1e Was ;:es 
Waste Dis;csal 
Gas Co:it:-:::1 
Fire Cc~t:.=:Jl 
Sucsurf C:.it::>Ef Wall 
En'e~ Wste Treat::::-ent 

-r.I .S. l t.ax:i TERt A.Ct' !CNS 

Analyc::al ~u95XJ=~ 
C-ecnyc=olc:; i.c Su:-::y 
O::..'°.:?:" :::i.vl=.tl S'C'l'J 
E:-.;:.~e~~:.~c; ~-=~:-:s 
Re?a.C!-:aq i nq 
P.e:-o· ... al o E ~·r as te s 
D:. '.'S:'l S t:"'.JC::.: /?.:-; ==~ 

Full description oE Key Wares 

P?:"cvice Tern;:orary Wate?:" Su;:ply 
Pt:ovice Pemanent ~·iat::::- Su?9ly 

Res;::-ic:. A::;:ess to Si :.e 
E:rre:cc;enC'f Diking/Sur::ace ·tla:.e:- Di•;e?:"Si-:l:i 
Re.'!'Ove Sl?illed Mat.e::-ial 

Sui:su:::-:ace C:..!tof.: ~·ia..!.l 

>?.:!..~ S CF 5 
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In-s1tu C~~m Tt~~: 
In-s;. :,.J s :..o 'r:-:..~:i c 
I,n-SL t:'..l ?!1':'S 't':~:"I:. 
Eno;::sl!!..:!. t!.c.Jn 
Cr.-s i.:e Cnc:.r.c:-:t:::."n 
E•J.?aca t::.:c=i/~errc1:al 
;.;a:5~ J:.s;csal 
Ccn:rN\t:= SO!.l D1s;5l 
Ven~:.r.::;/'G3s Cc:--. ::.=:Jl 
C.=.~;: :.~:;/C.:·:e ::-~:-.c; 
c~~~=e \·lalls 
Cut::;E: '!'=:r.cn~s.ISl!."':? 
Gccu::: Cu:':.3.in 
Bct:':cm 'Seilli:-t; 
2ar:-i:?:' Walls 
C~e~ic.:l ~lxa::on 

C~emic.?l !nj~c:ion 
Leac~ac.: T:-eat:.::-enc::. 
~!O~:.. :::=:~ t·lel!s 

In-situ Ci"'.emical T::'eat:.'":'ent 
In-situ B1olsccial Treat:.":"Cnt 
In-sit:u Physlc~l T::'eat:.-:-ent 

?;..Ge: 5 C2" 5 

1-D-19 



&EPA POTENTIAL HAZARDOUS WASTE SITE IDENTIFICATION 
I REGION I SITE NUMBER 

NOTE: The initial identification of a potential site or incident should not be interpreted as a finding of illegal 
activity or confirmation that an actual health or environmental threat exists. All identified sites will 
be assessed under the EPA 's Hazardous Waste Site Enforcement and Response System to determine 1f 
a hazardous waste problem actually exists. 

A. SITE NAME B. STREET (or other 1den11f•er) 

C". CITY 0 STATE 
IE 

ZIP COOE 
IF 

COUNTY NAME 

G. OWNER/OPE PA TOR (if known) 

!, NAME 12 TELEPHONE NUMliER 

I 
H. TYPE OF OWNERSHIP (if known) 

01 FEDERAL 0 2. STATE 0 3. COUNTY 0 4. MUNICIPAL 0 5. PRIVATE [] 6. UNKNOWN 

I, SITE DESCRIPTION 

J, HOW I OEN Tl FIE 0 (1.e., c1uzen'• complaints, OSHA cuauons, ale.) 
(mu , duy, & yr ) 

I K. CATE IDENTIFIED 

L. SUMMARY OF POTENTIAL OR KNOWN PROBLEM 

M. PREPARER INFORMATION 

13 !. NAME 12 
TELEPHONE NUMBER OA TE (mo •• day, & yr J 

EPA Form 2070-8 (5-80) 
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SITE NUMBER 

&EPA POTENTIAL HAZARDOUS WASTE SITE LOG 

NOTE: The initial identification of a potential sue or incident should not be interpreted as a finding of illegal activity or confirm· 

auon that an actual health or environmental threat exists. All idenufied sites will be assessed under the EPA's Hazardous 

Waste Sue Enforcement and Response System to determine if a hazardous waste prcblem actually exists. 

SITE NAME ANLJ STREET ADDRESS (or Other ldentll•••) 

CITY rTATE ILH""' "--"""~ 

SUMMARY OF POTENTIAL. OR KNOWN PROBL.EM 

DATE OF 
OETERMIN· CATE 

ITEM ATION OR RESPONSIBL.E ORGANIZATION PERSON MAKING ENTERED 
COMPL.E· OR INDIVIDUAL. ENTRY ON L.OG 

TION (EPA, Stete, Contrecror, Orher) TO L.OG FORM lfmo,dey,yr) 

I. IOENTIFICATION OF POTENTIAL. PROBL.EM 

2. PREL.IMINARY ASSESSMENT 

- - - - - - - - - - - - - - -- -- - -- - -- - - -
APPARENT SERIOUSNESS OF PROBL.EM D HIGH D MEDIUM D L.OW D NONE D UNKNOWN 

3. SITE INSPECTION 

- . . . '· . . 
EPA TENTATIVE OISP,OSITION . 

4• (check 11ppropr1e1e Item(•) below) 

- - - - - - - - - ,., .... -:'°"' ""\ - - - - - - :...~.:..-z,.........:;.....· - - -
:=:J a, NO ACTION NEEDED 

' . 
' ~.....:-~~-. - - •.-...:!! . -- - - - - -- - - - -- - - - -

::J b. INVESTIGATIVE ACTION NEEOEO 

- - - - - - - - - - - - - - - - - -- - - - - -
D c. REMEDIAL. ACTION NEEDED - - -- - - - - - - - - - - - -- - - - - - - -- -
D d. ENFORCEMENT ACTION NEEDEC .. 

~ • ¥ .. 
EPA FINAL. STRATEGY DETERMINATION 

: 
S. (check epproprtete Item(•) below) . - - - - - - - - - ~·~ -·- -- - -- - - - -·- -- _ ...... _ ....... 

=i a. NO ACTION NEEDED 

- - - - - - - - - - - t........ ... __.....~ ... ~+s" ' - - - - - - -
D b. REMEDIAL. ACTION NEEDED 

I-- - - - - - - - - - - .i:..-..,....~ ............ --""""""' ..... ,,,....... - - - - - -- -D REMEDIAL. ACTION NEEDED BUT, 
c. NO RESOURCES AVAIL.ASL.E ' 

. 

- - - - - - - - - - ..,,. t -~~ --~ _..........._,_~- - - - - - -
~ 

D d. ENFORCEMENT ACTION NEEDED 

--- - - - -- - -- - - - - - -- - - - - - - - - - -
0 (I) CASE DEVELOPMENT PLAN PREPARED 

II> 
I-- - - - - - - - -· - - - - - - - -1- - - - - - -

D 12) ~~~?N~~.f:::~1ii~~1,~~L.~~UOERO ~. 

6. STRATEGY COMPL.ETEO 

EPA Form T2070·1 (R.l 2·79) PREVIOUS EDITION MAY BE USEC 
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REGION SITE NUMBER (to be ae-

,&EPA POTENTIAL HAZARDOUS WASTE SITE s tQned by Hq) 

IDENTI FICA Tl ON AND PRELIMINARY ASSESSMENT 

NOTE: This form is completed for each potential hazardous waste site to help set priorities for site inspecuon. The informauon 
submitted on this form is based on available records and may be updated on subsequent forms as a result of additional inquiries 
aad on-site utspectlons. 

GENERAL INSTRUCTIONS: Complete Secb.ons I aad m through X as completely as possible before Secb.on II (Prelzrrunary 
Aaaesament). File this form in the Regional Hazardous Waste Log File and submit a copy to· U.S. Environmental Pl"Otecuon 
Agency; Site Tracluag System; Hazardous Waste Enforcement Task Force (EN•335); 401 M SL, SW; Washington, DC 20460. 

I. SITE IDENTIFICATION -· 
A. SITE NAME 8. STREET (or other rdenulrer) 

C. CITY D.STATE IE. Z1P CODE F. COUNTY NAME 

G. OWNER/OPERATOR (II /cnown) 

I. NAME 12· TEL.EPHONE NUMBER 

H. TYPE OF OWNERSHIP 

Di FEDERAL Oz. STATE 03 COUNTY 04. MUNICIPAL Os. PRIVATE 0&. UNKNOWN 

I. SITE DESCRIPTION 

J. HOW IDENTIFIED (I•••• cllrzen•s complainta, OSHA crtatrona, etc.) t<. DATE IDENTIFIED 
(mo., day, & yr,) 

L. PRINCIPAL STATE CONTACT 

I· NAME 12· TEL.EPHONE NUMBER 

II. PRELIMINARY ASSESSMENT (complete this section last) 

A. .. PP.t.Rli'NT SERIOUSNESS OF PROBLEM 

Ot. HIG11 Oz. MEDIUM 03 LOW 04 NONE Os UNKNOWl't 

e. RECOMMENDATION 

0 I. NO ACTION NEEDED (no hazard) Q 2. IMMEDIATE SITE INSPECTION NEEDED 
a. TENTATIVE!..Y SCHEDULED FOR 

DJ. SITE INSPECTION NEEDl;:D 
a. TENTATIVELY SCHEDULED FOR b. WIL.L BE PERF~RMED BY 

b. WIL.L. BE PERFORMED BY 

D 4. SITE INSPECTION NEEDED (low prrorrty) 

C. PREPARER INFORMATION 

I. NAME 12. TEL.EPHONE NUMBER 
13 

DATE (mo., day, & yr.) 

III. SITE INFORMATION 
A. SITE STATUS 

D 1. ACTIVE (Thoe• rnduatrlel or Dz. INACTIVE (Those g 3. OTHER (apeclly)• 
municipal altea whtch are be1nQ ueed 111tea which no lon11er receive oaa artea thet rnclude auch rncrdente lllre "mrdnlflhf dump/nf" •heH 
tor waete treatment, etoraQe, or d1 spo••I •••t••·) no refluler or contrnu1nQ uee of the elte tor wa111e dl•poee/ hae occurred,) 
on • cont.•nulnl b••••• even 11 1ntre-
quently,) 

8. IS GENERATOR ON SITE? 

01.NO DZ. YES (specify Qener11ror'a lour-d1f11t SIC Code) 

C. ARCA OF SITE (In ecrea) D. IF APPARENT SERIOUSNESS OF SITE IS HIGH, SPECIFY COORDINATES 

I. L.ATITUDE (deQ.-aun.-aec.) 12. L.ON!;I TUDE (d•11--a11n.-sec.) 

E. ARE THERE BUILDINGS ON THE SITE• 

0 I. NO 0 z. Y'ES (epecrly) 

T2070-2 (1 0·79) Continue On Reverse 
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Continued From Front 

IV. CHARACTERIZATION OF SITE ACTIVITY 
IndJ.cate the maior 1ute activ1ty(1es) and deta&ls relating to each activity by 111ark1n1 'X' 1n the appropriate boxea, 

•x· x x X' - A. TRANSPORTER - 9. STORER - C. TREATER - O. DISPOSER 

I RAii.. I Pli..E '· Fll..TR.t.TION I' LANO FILL 

2. SMIP 2.SURFACEIMPOUNCMENT z. INC IN ERA TION 12. LAN OF ARM 

3, B.t.RQE 3 CRUMS 3, VOLUME RE'CUCTION 11. OPEN CUMP .. TRUCK .. TANK, ABOVE GROUND .. RECYCLING/REC OVERY i.. SURFACE IMPOUNOMENT 

9, PIPEL.INE s. TANK, BELOW GROUND s. CHEM./ PHYS. TREATMENT a. MIDNIGHT CUMPINC .. OTHER (•pec1fyJ - •• OTHER (apeclfyJ. e . BIOL.OGICAL. TREATMENT e. INCl"'ERATION -
7. WASTE OIL. REPROCESSINQ ~- UNDERGROUND INJECTION 

a SOLVENT RECOVERY •• OTHER (•P•clly)• 

11. OTHER (apecJfy}: -
E. SPECIFY OETAIL.S OF SITE ACTIVITIES AS NEEDED 

V. WASTE RELATED INFORMATION 
A. WASTE TYPE 

01 UNKNOWN oz. LIQUID 03 SOLID Q4, SLUDGE Os. GAS 

9. WASTE CHA.RACTERISTICS 

01. UNKNOWN oz. CORROSIVE 03. IGNITABLE o4. RADIOACTIVE Os. HIGHLY VOLATILE 

os. TOXIC 07 REACTIVE Os INERT os. FL.AMMASLE 

010. OTHER (specify) 

C. WASTE CATEGORIES 
1 Are records of wastes available' Specify 1tema euch ae maru.feata,. 1nventonea, etc. below. 

2. Estimate the amount(spec1fy umt ot measure)of waste by category; mark 'X' to indicate which wastea are present. 

a.SLUDGE b. OIL 

A MOUN'! AMOUNT 

UNIT OF ME_!!SURE UNIT_OF-MEASURE 

X' Ill PAINT, X' Ill OIL.Y - PIGMENTS - WASTES 

CZI METAL.S - lZI OTHER(apec1ly)• 
SLUDGES 

131 POTW 

l•I ALUMINUM 
SLUDGE 

- 1111 OTHER(specliyJ 

EPA Form T2070·2 (I 0·79) 

c. SOL.VENTS d. CHEMICALS 

AMOUNT AMOUNT 

-· 
UNIT OF MEASURE UNIT OF MEASURE -

·x· CllHAL..OGENATED 'X' - SOLVENTS - lllACIOS 

121 NON•H ALOQNTD IZI PICKL.ING 
SOLVENTS LIQUORS 

....-- 1310THER(apeclfy) 131 CAUSTICS 

t.i PESTICIDES 

1111 OY ES/IN KS 

IOI CYANIDE 

171 PHENOLS 

Ill HA LOG ENS 

1111 PCB 

llOIMETALS 

- 11110 THER(epecJfyJ 

PAGEZOF4 

l-D-23 

e. SOLIDS f, OTHER 

AMC""' 1 1NT AMOUNT 

UNIT OF MEASURE UNIT OF MEASURE 

'X' 'X 
Ill~~:~::.:~~~~. -Cl I FL.YA SH -

121 ASBESTOS CZIHOllPITAL 

C31Mll..l..ING/ 
131 RADIOACTIVE MINE TALL.INGS 

I FERROUS 
" 1sMLTG, WASTES l•IMUNICIPAI.. 

151 ~~~~';.~';'!':~~! - (Ill OTHER(apecllyJ• 

(01 OTHER(•peclfyJ: -

Continue _On Page 3 



•nt1nued From Page 2 

V. WASTE RELATED INFORMATION (continued) 
3. LIST SUBSTANCES OF GREATEST CONCERN WHICH MAY BE ON THE SITE (place tn deecend/nQ order ot h11z11rd). 

4. ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE. 

VI. HAZARD DESCRIPTION 
B. c. PO TEN· O. CATE OF 

A. TYPE OF HA ZARO TIAL 
ALLEGED INCIOENT E. REMARKS INCIDENT HAZ"ARO (rn11rk 'X') 

(rno.,d11y,yr.) 
(mark 'X') 

--.. ·_v;~ .. - .. .:..-:"' .. -. -I NO HAZARD - . -· ....... . ... - - . 
2 HUMAN HEALTH 

3. NON•WORKER 
INJURY/EXPOSURE 

4. WORKER INJURY 

11. g~NWTA\M~=";~l~:LY 

e CONTAMINATION 
OF FOOD CHAIN 

7 • g~NGTR~~:::~~~!;!ER 

8 • g~~~~~l:tr~:TER 

ti. ~~~~:;F~~NA 

10. FISH KILL 

11 CONTAMINATION 
OF AIR 

12. NOTICEABLE ODORS 

IS. CONTAMINATION OF SOIL 

14. PROPERTY DAMAGE 

111. FIRE OR EXPLOSION 

19, ~"'ul:.~~~~;::~r::,~N~O~li:i'Ullr:,~RS/ 

17. ~'it~f~·P~~OBRL~MS 

II. EROSION PROBLEMS 

19. INADEQUATE SECURITY 

20. INCOMPATIBLE WASTES 

21. MIDNIGHT DUMPING 

2 2. OTHER (9f'11Clfy). 

I 
EPA Form T2070•2 (10-79) PAGE 3 OF 4 Continue On Reverse 
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Continued From Front 

VII. PERMIT INFORMATION 
A. INOICATE ALL APPLICABLE PERMITS HELO BY THE SITE. 

01 D z. SPCC PLAN 0 3. STATE PERMIT(apecily)· 
: 

NPOES PERMIT ' 
D 4. AIR PERMITS D s. LOCAL. PERMIT 0 6. F.CRA TRANSPORTER 

07 RCRA STORER D 8. RCRA TREATER 09 RCRA OISPOSER 

D 10. OTHER (•pec1ty) 

B. IN COMPLIANCE? 

0 1. YES Dz. NO 0 3. UNKNOWN 

4 WITH RESPECT TO (lt11t ret1ularlon n•me ii number) 

VIII. PAST REGULATORY ACTIONS 

D A.NONE D B. YES (sulJlllllartze below) 

IX. INSPECTION ACTIVITY roast or on·doindl 

DA. NONE D e. YES (comp/ere lre11111 J ,2,3, " 4 below) 

2 CATE OF 3 PERFORMEO 

' TYPE OF ACTIVITY PAST ACTION BV •·DESCRIPTION 
(mo., day, a. yr,) (EPA/ State) 

X. REMEDIAL ACTIVITY (past or on-going) 

DA. NONE D B. YES (complete Items l, 2, 3, a. 4 below) 

2. CATE OF 3 PERFORMEO 
1. TVPE OF ACTIVITY PAST ACTION BV • DESCRIPTION 

(mo., day, a. yr.) (EPA/State) 

NOTE: Based on the information in Sections UI through X, fill out the Preliminary Assessment (Section II) 

information on the first page of this form. 

EPA Form T2070·2 (l 0·791 PAGE 4 OF 4 
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&EPA POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

REGION SITE NUMBER (to be eHltl,.. 
ed by Hq) 

GENERAL INSTRUCTIONS: Complete Secllons I and III through XV of this form as completely as possible. Then use the infonna• 
tioa on this form tC' develop a Teatarve D1sposiucn (Section II). Flle this form in Us enurety in the regional Hazardous Waste Log 
File. Be sure to include all appropriate Supplemental Reports in the hie. Submit a copy of the forms to: U.S. Environmental Pro· 
tectlon Agency; Site TrackU1g System, Hazardous Waste Enforcement Tack Force (EN·335). 401 M St., SW, Washington, DC 20460. 

I. SITE IDENTIFICATION 
A. SITE NAME 

C. CITY 

G. SITE OPERATOR INFORMATION 

I NAME 

H. r<c:.AL. TY """'l::R INl"Ur<m,..111.1n (if dilterent /rom operator ol site) 

I NAME 

B. STREET (or other Identifier) 

D. STA 11:. I"'' LI,. 1..Uw~ 

z. TEL.EPHONE NUMBER 

- -11. STA TE IZIPCOCE 

2. TEL.EPHONE NUMBE"'I 

,__ - - - - - r· zii>cocT 3. CITY •·STATE 

I. SITE DESCRIPTION 

J. TYPE OF OWNERSHIP 

D I FEDERAL D 2. STATE 0 3. COUNTY 0 4. MUNICIPAL 0 5. PRIVATE 

II. TENTATIVE DISPOSITION (complete this section last) 

A. ESTIMATE DATE OF TENTATIVE 
DISPOSITION (mo,, day, .S. yr,) 

B. APPARENT SERIOUSNESS OF PROBLEM 

0 I. HIGH 0 2. MEDIUM D 3. LOW 

C. PREPARER INFORMATION 

I NAME I 2. TELEPHONE NUMBER 

A. PRINCIPAL INSPECTOR :NFORMATION 

I, NAME 

III. INSPECTION INFORMATION 

TITL.E 

D 4. NONE 

I ! . OAT E (mo., day, .S. Yto) 

-

-

,__ __ _ 
-1 ------3 O"'IGANIZATION •• TEL.EPHONE NO.(area coae a. no,) 

B. INSPECTION PARTICIPANTS 

1 ,.,.AME 2. ORGANIZATION 3, TEL.EPHONE NO. 

C. SITE REPRESENTATIVES INTERVIEWED (corporate oltlclala, workers, residents) 

I. NAME 2 TITL.E 111 TELEPHONE NO. 3, ACCRESS 

EPA Form T2070·3 (10·79) Continue On Reverse 



Continued From Front 

Ill. INSPECTION INFORMATION (contmuPd) 

O. GENERATOR INFORMATION (•ourcea ol wael•) 

I. NAME 2. TELEPHONE NO. 3. ADDRESS 4. WASTE TYPE GENERATED 

E. TRANSPORTER/ HAULER IN FORMATION 

I. NAME 2. TELEPHONE NO, 3. ADDRESS 4.WASTE TYPE TRANSPORTED 

F. IF WASTE IS PROCESSED ON SITE ANO ALSO SHIPPED TO OTHER SITES, IOENT1FY OFF·SITE FACILITIES USED FOR DISPOSAL. 

1. NAME z. TELEPHONE NO, 3 ADDRESS 

G. CATE OF INSPECTION H. TIME OF INSPECTIO~ I. ACCESS GAINED BY (credenuels mu:srr be shown in ell cases) 
(mo,, day, a. yro) D t. PERMISSION Dz. WARRANT 

J. WEATHER (describe) 

IV. SAMPLING INFORMATION 
A. Mark 'X' for the types of samples taken and 1ndl.cate where they have been sent e.g., regional lab, other EPA lab, contractor, 

etc. and estimate when the results will be available. 

z, SAMPLE ~ DATE 
I. SAMPLE TYPE TAKEN 3. SAMPLE SENT TO RESULTS __ 

rmarlt 'X'l 
1 AVAILABLE 

a, CIRO\JNDWATER 

b, SURFACE WATER 

c. ,:a.STE 

d, AIR 

e, RUNOFF 

f. SPILL 

I• SOIL 

h, VECIE TA TION 

l. OTHER(apec1fy) 

B. FIELC MEASUREMENTS TAKEN (••II•• radioactivity, ezplosrvrty, PH, elco) 

I. TYPE 2· LOCATION CF MEASUREMENTS 3 RESULTS 

EPA Form T2070·3 (10·79) i""-1f~. i:i j 0 F I 0 
Continue On Page 3 



Continued From Page 2 

IV. SAMPLING INFORMATION (continued) 
c F'HOTOS 

I TYPE OF PHOTOS 
12 

PHOTOS IN CUSTODY OF" 

CJ a GROUND D b. AERIAL 

D SITE MAF'F'ED' 

!I YES. SF'EC1FY LOCATION OF MAF'S 

E. COOR DIN ATES 

' LAT 1 T UDE (d.,g.-mrn.-sec.J I 2 

LONGITUDE (deg -mrn.-sec.J 

V. SITE INFORMATION 
A SITE STATUS 

;--"] 1. ACTIVE (Thos& rnductrral or 02 INACTIVE (Those 03 OTHER(specrfy) 
mun1c1pal sues which are being used Sites which no tonger receive (Those sites that include such 1nc1dents like "m1dn1Qht dumping" 
/or waste rrearmenr, :.torage, or disposal wastes.) where no regular or conrrnu1ng use ol the site tor waste disposal 
on a conunurng basis, even 1f 1nfre- has occurred.) 
quently.) 

8. IS GENERATOR ON SITE' 

01 NO 0 2. YES(specr/y generator's four-d•Qrt SIC Code) 

C. AREA OF SITE (rn acres) D ARE THERE BUI LOIN GS ON THE SITE' 

01 NO 0 2. YES(specrfy) 

VI. CHARACTERIZATION OF SITE ACTIVITY 
Indicate the maior site acuvity(1es) and details relating to each act1v1ty by marking 'X' 1n the appropriate boxes. 

'X X' X' X' - A TRANSF'ORTER - 8.STORER - c TREATER '-- D. DISF'OSER 

I .RAIL ' PILE I FIL.TRATION I LANDF"ILL 

2. SHIP z. S IJRFAC E IMPDIJNDMEN T 12.INCINERATION z LANDFARM 

3 BARGE 3 DRUMS 3 VOLUME REDUCTION 3 OPEN DUMP 

4 TRUCK 4 TANK, ABOVE GROUND 4 RECY CLING/RECOVE"IY 4 SURF"ACE IMPOUNDMENT 

9. PIPELINE 9 TANK, BEl..OW GROUND 9 CHEM./ PHYS,./ TREATMENT 5 MIDNIGHT DUMPING 

e. o TH ER (spac1ty) II OTHER(specrly) 6. BIOl..OGIC AL TREATMENT 6 INCINERATION ......_ 1--
7 WASTE OIL REPROCESSING 7 UNDERGROUND INJECT ION 

8 S CL.VENT RECOVERY 8 OTHER(specr/v) 

9 OTHER(spec1/y) 
-

t 

E. SUF'PLEMENTAL. REF'ORTS Tf the sate rails w1tlun any or the categories lasted below, Supplemental Reports must be completed. Indicate 
whu:h Supplemental Reports you have rilled out and attached to tlus for •• 

D I. STO'"~ 02. INCINERATION D 3. LA.NCFILL. 0 SURFACE 4· IMF'OUNDMENT D 5. DEEF' WEL.L. 

0 CHEM/BIO/ 
&. PHYS TREATMENT 07 LANDFARM 0 8. OF'EN DUMP 0 9 TRANSF'ORTER D 10. RECYCLOR/RECL.AIMER 

vn. WASTE RELATED INFORMATION 
A. WASTE TYPE 

0 1. L.IQUID 0 2. SOL.ID 0 3. SL.LIDGE 04 GAS 

B. WASTE CHARACTERISTICS 

D 1. CORROSIVE D 2. IGNITABL.E 03. RADIOACTIVE D 4. HIGHLY VOL.ATIL.E 

D S. TOXIC D 6. REACTIVE 07- INERT D B. FL.AMMABL.E 

n 9. OTHERfspecdy) 
C. WASTE CATEGORIES 

I. Are record a of wastes available• SpecLfy items such as marufests, 1nventones, etc. below. 

EPA form T2070-3 10·79 F'AGE 3 OF 10 Continue On Reverse 
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Continued From Front 

VII. WASTE RELATED INFORMATION (continued) 

2. Estimate the amount (specify unit of measure) or waste by category, mark 'X' to indicate which wastes are present. 

a. SL.UOGE b. OIL. c. SOLVENTS d. CHEMICALS e. SOL.IDS f. OTHER 

AMOUNT AMOUNT AMOUNT AMOUNT A.MOUNT AMOUNT 

UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF '4EASUR.E 

·x 
Ill :1A~:!~NTS 

x 
Ill ~~~~ES 

x x ,... 'X - - - 111 HAl..OGENATEO - 111 ACIDS - 111 Fl..VASH ,___ Ct) LABORATORY 
SOL.VENTS l""'IARMACEUT 

121 ~ciJ;;:s _k21 OTHER(epec1fy) 
IZI ~g~~~:~~GNTO. I ?ICo<l..ING 

21 1..1QUORS 
121 ASBESTOS 121 HOSl"ITAL 

131 l"OTW -(31 OTHER(spec1fy) 
131 CAUSTICS 

I Mll..1..ING/MlNE 
13 TAl~INGS l31RAOIOACTIVE 

l•I ;::::;;~":,.UM 141 l"ESTICIOES 
FERROUS SMEl..T 

141 ING WASTES 
141 MUNICll"AI.. 

- 191 OTH ER(epeclfy) 
ISi CV ES/INKS 191 ~i~~~~~~~~~s - 151 OTHER(spec1fy) 

161CVANIOE 
- 161 OTHER(spec1fy) 

171 l"HENOl..5 

181 HAl..OGENS 

191 l"CB 

1101 METAl..5 

- 1111 OTHER(spec1fy) 

D. L.IST SUBSTANCES OF GREATEST CONCERN WHICH ARE ON THE SI TE (place rn descending order of hazard) 

2. FORM 3. TOXICITY 
(mark 'X') (mark 'X') 

I. SUBSTANCE a. so- b. c. VA a. b c. d. 4 CAS NUMBER S. AMOUNT 6 UtllT 

l..IC 1..10. ?<JR HIGH MEC, l..OW NONE 

VIII. HAZARD DESCRIPTION 

FIELD EVAL.UATION HAZARD DESCRIPTION Place an 'X' in the box to indicate that the listed hazard exists. Describe the 
hazard in the space provided. 

D A. HUMAN HEAL. TH HAZA ROS 

EPA Form T2070-3 (10-79) PAGE:. OF 10 l-D-29 Continue On Page 5 



Conunued From Pase 4 · 

D a. NON-WORKER INJURY/EXPOSURE 

D c. WORKER INJURY/EXPOSURE 

D o. CONTAMINATION OF WATER SUPPLY 

D E. CONTAMINATION OF FOOD CHAIN 

D F. CONTAMINATION OF GROUND WATER 

D G. CONTAMINATION OF SURFACE WATER 

EPA Farm T2070.3 (I 0·79) 

VIII. HAZARD DESCRIPTION (coni1nued) 

PAGE 5 nF 10 
1-D-30 

, 

Conlmue On Reverse 



Continued From Front 

VIII. HAZARD DESCRIPTION (conrrnued) 

DH. DAMAGE TO FLORA/FAUNA 

D I. FISH KILL 

DJ. CONTAMINATION OF AIR 

DK. NOTICEABLE COORS 

D L. CONTAMINATION OF SOIL 

D M. PROPERTY DAMAGE 

EPA Form T2070·3 (10·79) PAGF i:; OF 10 Cont1nae On PaQe 7 
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Continued From Pa~e 6 

VIII. HAZARD DESCRIPTION (continued) 
D N. FIRE OR EXPLOSION 

Do. SPILLS/LEAKING CONTAINERS/RUNOFF/STANOING L.IQUIO 

D P. SEWER, STORM CRAIN PROBLEMS 

LJ Q, EROSION PROBLEMS 

[j R. INAOEOUATE SECURITY 

D s. INCOMPATIBLE WASTES 

EPA Form T2070·3 (10-791 PAGE 7 l')F 10 
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VIII. HAZARD DESCRIPTION rcon11nued) 

D T. MIDNIGHT DUMPING 

0 U. OTHER (•peclly) 

IX. POP ULA TIOH DIRECTLY AFFECTED BY SITE 

c APPROX. NO. OF PEOPL.E D.APPROX.NO E. DISTANCE 
A. L.OCATION OF POPUL.ATION B. APPROX. NO. AFFECTED WITHIN OF BUIL.DINGS TO SITE 

OF PEOPL.E AFFECTED UNIT AREA AFFECTED (specify uruts) 

I. IN RESIDENTIAL AREAS 

z IN COMMERCIAL 
OR INDUSTRIAL AREAS 

IN PUBLICLY 
S. TRAVELLED AREAS 

PUBLIC: USE AREAS 
"·(parks, •cltoola, etc.) 

X. WATER ANO HYDROLOGICAL DATA 
A. DEPTH\ TO GROUNDWATER(epeclly milt) B. DIRECTION OF FL.OW c. GROUNDWATER USE IN VICINITY 

D. POTENTIAL. YIEL.D OF AQUIFER E. DISTANCE TO DRINKING WATER SUPPL.Y F DIRECTION TO DRINKING WATER SUPPL.Y 
- (•pec1 fy unu of measure) 

G. TYPE OF DRINKING WATER SUPPLY 

D I. NON-COMMUNITY D 2. COMMUNITY (apec1fy town) 
< 15 CONNECTIONS- > 15 CONNECTIONS 

' 
D 3. SURFACE WATER D 4. WEL.L. 

EPA Form T2070-3 (10•79) PAGE 8 OF 10 Continue On Page 9 
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Continued !'"rom Pa~e 8 

X. WATER ANO HYDROLOGICAL DATA (conrrnued) 
"4, LIST "l.L. ORINKING WATER WELL.SWITHIN A 1/4 MIL.E RADIUS OF SITE 

I WEL.1.. 2 DEPTH 
(specify unit) 

I, RS:CEIVING WATER 

I NAME' I o
0 

2 SEWERS 

3 1...0CATION 
(prox1m•rv ro popul1111on/1>u1ld1n1•) 

D 3 STREAMS/RIVERS 

0 5 OTHER(speclly) 

' NON•COM• 
MUNI TY 

(mark 'X') 

~ & 1..Ao<ES/RESERllOIRS 

'6 sPEclFY°UsE ;;:;-c cUss1FiCATION oFREcEIV1NGW'A TE'Rs 

XI. SOIL AND VEGITATIOM DATA 
LOCATION OF SITE IS IN 

LJ A. KNOWN FAUL.T ZONE D B. KARST ZONE D c. 100 YEAR FL.OOD PL.AIN D D. WETL.AND 

D E. A REGULATED FLOOOWAY 0 F. CRITICAL. HABITAT 0 G. RCCHARGE ZONE OR SOL.E SOURCE AQUIFER 

XII. TYPE OF GEOLOGICAL MATERIAL OBSERVED 
Mark 'X' to indicate the type(s) of geological material observed and specify where necessary, the component parts. 

·x 
i-- A.C.VERBURDEN 

I SANO 

2 CL.AV 

3. GRAVEL. 

DA. UNKNOWN 

B. BEDROCK (specify below) 

XIII. SOIL PERMEABILITY 

x· --- C. 0 TH ER (apec/ly below) 

0 C. HIGH (1000 to 10 cm/sec.) 

s 
COMMUN• 

ITV 
(inarlr 'X') 

-

D 0 MODERATE (lO ro I cm/sec.) 

0 B. VERY HIGH ( 100,000 to 1000 cm/ sec.) 

D E. L.OW (. l to 001 c'11/ sec.) D F. VERY L.OW (.001 to .00001 cm/sec,) 

G. RECHARGE AREA 

LJ 1. YES D 2 NO 

H DISCHARGE AREA 

D, YES 0 2 NO 

I. SLOPE 

I ESTIMATE'• OF 51..0PE 

3. COMMENTS. 

3. COMMENTS 

I 2 SPECIFY DIRECTION OF SL.OPE, CONDITION OF Sl..OPE. ETC. 

J. OTHER GEOL.OGICAL. DATA 

EPA Form T2070·3 (1 0-79) PAGE 9 OF 10 
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Continued From Front 

XIV. PERMIT INFORMATION 

List all applicable pennits held by the site and provide the related informa11on. 
F. IN COMPL.IANCE 

C. DATE E. EXPIRATION 
' 

(mark 'X') 
A. PERMIT TYPE S. ISSUING C. PERMIT ISSUED CATE 

(e.Q.,RCRA, Suue,N PDE S, etc.) AGENCY NUMBER (mo.,day,&yr.) (mo,,day,&yr.) 1 z 3 UN• 

YES NO KNOWN 

XV. PAST REGULATORY OR ENFORCEMENT ACTIONS 

D NONE D YES (aummar1ae in 1h1a apace) 

NOTE: Based on the information in Sections III through XV, fill out the Tentative Disposition (Section II) information 
on the first page of this form. 

EPA Form T2070-3 110·79) ?AGE 10 OF 10 
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INSTRUCTION 
LANDFILLS SITE INSPECTION REPORT Answer and Explain 

(Supplemental Report) as Necessary. 

1. EVIDENCE Of SITE INSTABIL.ITY(E:ros1on, Se11lmQ, Sink Holes, ere) 

DYES QNO 

2. EVIDENCE OF IMPROPER DISPOSAL. OF BULK L.IQUIDS, SEMl·SOL.IOS AND SL.UDGES INTO THE L.ANDFIL.L. 

DYES D NO 

3. CHECK RECORDS OF CEL.L. L.OCATION ANO CONTENTS AND BENCHMARK 

DYES D NO 

4. WASTES SURROUNDED BY SORBENT MATERIAL 

DYES D ~o 

S. DIVERSION STRUCTURES ARE EFFECTIVEL.Y CONSTRUCTED ANO PROPERL.Y MAINTAINED 

DYES D NO 

6. EVIDENCE OF PONDING OF WATER ON SITE 

DYES D NO 

7. EVIDENCE OF IMPROPER/INADEQUATE DRAINING 

DYES D NO 

8. ADEQUATE L.EACHATE COL.L.ECTION SYSTEM (fl "YH", specify Type) 

DYES D NO 

-
Sa. SURFACE L.EACHATE SPRING 

DYES D NO 

9. RECORDS OF L.EACHATE ANAL.YSIS 

DYES D NO 

10. GAS MONI TORINO 

DYES D NO 

11. GROUNDWATER MONITORING WEL.L.S 

DYES D NO 

12. ARTIFICIAL. MEMBRANE L.INER INST AL.LED 

DYES D NO 

13. SPECIFIC CONTAINMENT MEASURES (Clay Barrom, S1des,etc) 

DYES D NO ' 

14. FIXATION (S111brl12:1111on) OF WASTE 

DYES D NO 

'5. ADEQUATE CLOSURE OF INACTIVE PORTION OF FACIL.ITY 

DYES D NO 

16. COVER(Type) 

16a. THICKNESS 

16b. PERMEABIL.ITV 

16c. DAILY APPL.ICATION 

DYES ONO 

I 
EPA Form T2070·3E (I 0·791 
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INSTRUCTION 
STORAGE FACILITIES SITE INSPECTION REPORT -

(Supplemental Report) 
AnsweT and Exphun 
as Secessar/. 

I. S'iO~ACiE "'7:: ;\ "'AS CONTINUOUS 1'4?E"lVl0US 3ASE 
,......., 

YES D .. o 

2. STO•U.GE AR!::A ... AS A :ONrl'IE.,.ENT ST"'UCTURE 

C:J Y£S D .. o 

J. E"ICE ... C:: OF l..EAi<.:.c;:::1ove::i=1..0"¥ (ii "Yea", .:::1oc..rmen1 wn.e.re and now mucn •unotl f.f o v1rrllo" rni or le-a.c•nQ uom i:oncernme--irJ 

C! YE.5 0 NO 

4, ~Sil~AT:: -:"Y?! ... 'IQ NUMSC:"I OF :!ARRE :..SI :ONT .lolN ERS 

5, ca.ASS OR 1'11.. ... STIC STORAGE CONT ... INERS USEC 

D YES D '10 

6- !STIMA(:! ,'IUMBE? ANO CAPACITY OF STO?AOE T M•l<S 

7 "IO'T'~ L-'S!:t.INCi ON C::l"1iAtNE~S 

s. EVIO!::NCS OF l..EAl<ACE ::o;:i:ios10.,. 0=1 3UL..G1"4G OF 3 ..a.~ =I ~L..SICO °" T ~.~NE= S/ S 7.J f(/"\G C: TA.Ni<;;. I ' 'Y~.s··, aoc-ment o:tvr~~nc11 • .:>e.sC":IOd' 
locauon and ~x:enr or d'aci:a(ie .. ;"ai<e P.':!OTOGP.AP!'!Sl 

C! YES CJ NO 

9. Ol"IECT VENTl ... G OF STORAGE T' AN KS 

~ t£! D NO 

10. CONTAINE"IS HCl..::INO rnco·~PATISll..::: suesTAl'ICS:S (l/ "Yes", d'oc:umen.c evidence. De•crib• tociu1on and •dentuy al hazerdoua .... , .. Take ?HOTOCiRAPHS J 
D v E! 0 NO 

I' INC:~Mi:.a.il3L.~ SU3S":"A:-.. c~s 51~0:.: N c::...osr::: ':=li=?X"•,11T'r' ~:1 uyss.,. docui:utnr •?1dence. U1111tcr.ro• laC"auon and •denury at 
."t.11Z'11rdous .,,,,,., .. T'.ilC'il P'10TOCi~Pl-iS l . --. v !.! '---.! ... o 
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--
INCINERATORS SITE INSPECTION REPORT 

INSTRUCTION 

(Supplemental Report) Answer and Explain 
as Necessary. 

I. INCINERATION OF ALL SUBSTANCES APPROVEC BY REGULATORY AGENCY 

DYES ONO 

L•ST AL.I. :1-UBST•NCEI INC:l .. ERATEO, l"'OIC:ATING WHETMER OR NOT APPROVAi. EXIST~. 

-

2. COMBUSTION E, i'ICIENCY MONITOREO 

D 'ES QNO (E><Pl•rn) 

3.Te;MPERATURE,GAS Fl.OW, RETENTION CALCULATIONS. ANO COMBUSTION ZONE MONITOR EC 

D fES QNO 

4. MONITORING EQUIPMENT FUNCTIONING PROPERLY 

DYES ONO 

S. ACEQUATE MAINTENANCE OF EMISSION CONTROL EQUIPMENT 

DYES QNO 

6. MONITORING PORTS IN INCINERATOR (/nau:Bre Poswon; 

D YEs ONO 

?. WASTE Fl.OW RATE MONITOR!;.0 

DYES D NO 

B. CUT•OFF OEVICE FUNCTIONING PROPERLY 

DYES ONO 

9. STACK TEST I h. EPA METHOO 

DYES D NO 

9b. AGENCY CONOUCTING TEST 9c. CATE 

ID. A CEOU ATE METHOO FOR OIS?OSAI. OF SCRUBBER LIQUOR WASTEWATER (.Oucribe) 

DYES ONO 

11. AOEQUATE METHOO FOR CIS?OS.r.1. OF ASH QUENCHING WASTEWATER OR ASH (De•crib •) 

0 YES ONO 

12. TY?E OF SCRUBBER MECIUM 

IJ. TYPE OF SCRUBBER 

u. MIST ELIMINATOR 

0 YES ONO 

EPA For., T2070·JS 110-79) l-D-38 Coatillued oa. reverse 



15. OPACITY READING TAKEN 

D YES D NO llAl..UE 

16. "'ET STACK 

DYES D NO 

7. STACI< HEIGHT 

18. STACI< DIAMETER 

19. CONSTRUCTION MATERIAi.. OF' STACI< 

20. PERMIT L.IMITS 

EMISSION l..IMI TS 

Z1. TYPE OF EQUIPMENT 

Zia, MAKE 

Zlb. AGE 

Zic. C:ONCITION 

!PA Form T2070·3B (1G·79l(RuerH) 

I 
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LAND FARM SITE INSPECTION REPORT 
INSTRUCTION I Aaswer aad E:zplau:i. 

(Supplemenral Report) as necessary. 

I. ST ... TS: :IS:i'!.MIT 

I.- te::s WNO 

Z. ARS:A (D1m1tna1on• gf Su1t) 

l. A?P!,.ICATION ;UTS: 

4. lll~P"IOPS:R OIS?OSAL.. OF l.JNAUTltORIZ!!:O •Ul'S:i'll"'L..S IN L..ANO ="'RM 

1:=! V£5 ~.-..o 

S. OIVS::=ISION STi'IUCTURS:S .a.RS: S:Fl'S:CT1VS:L.'1' C:lNSTRUCTS:O ANO ?CICPS:~L" "'AINTAINEO 

:= v ~· ~---o 

5, S:VICS:"IC5: OF PONOING OF L.101.JIQ ON SITS: 

CJ "-ES o--.c 
7. OCORS (••r>•c•ally hyciro11en •ulf11Je) (ll yi;s. '"d1care) 

w .,,ES CNO 

S. Gi1:'1S:i'AI. ?-v;u:'L. Ar~'5 ... i'IANC5: 0;:" SO~L. £Colar, S•na/S1Jt/CJ11y CGltten•' 

9. V5:GS:~AT10N ON I.ANO F.\RM 

10.;iH 

e ?A F ~'"' T2070•3A (1 \l-791 1-0-40 



INSTRUCTION 
SURFACE IMPOUNDMENTS SITE INSPECTION REPORT Answer and Explain 

(Supplemental Report) as Necessary. 

I. TYPE OF IMPOl.JNCMENT 

2. STASIL.1TY/CON01 TION OF EMSANKMEN TS 

3. EVIOENCE OF SITE INSTASIL.ITY (Erouon, Seu/inlJ, Sink Holes, etc:.) 

DYES D NO 

4, EVIOENCE OF OISPOSAL. OF IGNITASL.E OR REACTIVE WASTE 

DYES ONO -

5. ONLY COMPATIBLE WASTES ARE STORED OR OIS?OSEO OF IN THE !MPOUNOMEHT 

D VES D NO 

6. RECOROS Cl-fECKEO FOR CONTENTS ANO 1..0CATION OF EACH SURFACE IMPOUNOMENT 

DYES 0 NO 

7. IMPOUNOMENT HAS LINER SYSTEM 17a, INTEGRITY OF LINER SYSTEM CHECKEO 

DYES 0 NO DYES 0 NO 

7b. FINDINGS -

8. SOIL STRUCTURE ANO SUBSTRUCTURE 

-
9. MONITORING WELLS 

DYES 0 NO 

ID. LENGTH, WIDTH, ANO OEPTH 

LENGTH WIOTH DEPT!-! 

11. CAL.CUL.Pt.TEO VOLUMETRIC CAPACITY 

12. PERCENT OF CAPP.CITY REMAlllllNG 

13. ESTIMATE FREEBOARO 

14. SOL.IDS DEPOSITION 

DYES 0 NO 

IS. DREDGING DISPOSAL. METHOD 

16. OTHER EQUIPMENT 

EPA F «m T2070•lC (l 0·791 



&EPA POTENTIAL HAZARDOUS WASTE SITE rEGION 

1

SITE NUMBER 

T·ENTATIVE DISPOSITION 
File this form in the regional Hazardous Waste Log File and submit a copy to U S. Environmental Protection Agency, Sue Tracking 
System, Hazardous 'Naste Enforcement Task Force (EN·335), 401 M St., SW, Washington, DC 20460. 

I. SITE IDENTIFICATION 
A. SITE NAME a.STREET 

C. CITY O.STATE E ZIP COOE 

II. TENTATIVE DISPOSITION 
Indicate the recommended acuon(s) and agency(zes) that should be mvolved by marking 'X' m the aooroonate boxes. 

ACTION AGENCY 
RECOMMENDATION 

MARK' X' EPA STATE LOCAL PRIVATE 

A. NO ACTION NEEOEO ··NO HA ZARO 

9. INVESTIGATIVE ACTION(SJ NEE 0 E 0 (lf yes, comp/ere Sectron Ill.) 

C. REMEDIAL ACTION NEEOEO (11 yes, comp/ere Secuon IV.) 

ENFORCEP1ENT ACTION NEEOEO (rt yes, specify rn Parr E whether the case will 
0. be prrmarrly mana11ed by the EPA or the Slate and what type of enforcement actron 

rs ant1c1pated .. ) 

E. RATIONALE FOR OISPOSITION 

F. INDICATE THE ESTIMATED CATE OF FINAL DISPOSITION G. IF A CASE DEVELOPMENT PLAN IS NECESSARY, INDICATE THE 
(mo., day, & yr.) ESTIMATED CATE ON WHICH THE PLAN WILL BE OEVELOPEO 

(mo,, day, &: yr.) 

H. PREPARER INFORMATION 

t. NAME I 2 
TELEPHONE NUMBER 13. CATE (mo., day, & yr.) 

III. INVESTIGATIVE ACTIVITY NEEDED 
A. IOENTl°FY AOOITIONAL INFORMATION NEEDED TO ACHIEVE A FINAL OISPOSITION. 

B. PROPOSED INVESTIGATIVE ACTIVITY (Detailed lntormstton) 

2.SCHEOULEO 3. TO SE 
CATE OF PERFORMED BY 4 

I METHOD FOR OBTAINING ACTION (EPA, Con• ESTIMATED S. REMARKS 
NEEOEO AOOITIONAL INFO. (mo, day, & yr) tractor, State, etc.) MAN HOURS 

a. TYPE OF SITE INSPECTION 

I II - - - - - -- - - - - - - - - - - - - - - - - -
121 - -- - - -- - - - - - - - - - - -- - - - - - -- -
131 

b, TYPE OF MONITORING 

(I) - - - - - - - - - - - - - - - -- - - -- - - - -
121 

c. TYPE OF SAMPLING 

(I) 

- - -- - -- -- - - - - - - - - ....__ - - - -- -- - - I 121 

EPA Form T2070-4 (10·79) Continue On Reverse 
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Con1in1.1ed From Front 

III. INVESTIGATIVE ACTIVITY NEEDED and PART 6· PROPOSED IMVE'STIGATIVE ACTIVITY (Conlrnued) 
d. TYPE OF L..A B ANAL.. YSIS 

(I ) 

- -- -- -- -- -- -- - - - - - - - - . - -- - -- -- -- -
(2l 

e. OTHER (specify) 

( 1 I 
..__ - -- - -- -- -- - - -- - - -- - - -- -- -- - - - - -

'2' -
c EL.A90RATE ON ANY OF THE IN FORMATION PROVIDED IN 

INVESTIGATIVE WORK 
PART 8 (orr 1ro11 Ir; .1-,,cve) AS NEEDED TO IDENTIFY ACOITIONAL. 

o. ESTIMATED MANHOURS BY ACTION AGENCY 
2 TOTAi. ESTIMATED 2 TOTAi. ES TIM A TEO 

MANHOURS FOR MANHOURS FOR 
1 ACTION AGENCY IN VESTIGA TIV E 1 ACTION AGENCY INVESTIGATIVE 

.. ~~l\llTIC:-C: Al""Tl\llTll:'C: 

a. EPA ... STATE -
d. OTHER (specrfy) 

c. EPA CONTRACTOR 

IV. REMEDIAL ACTIONS 

A. SHORT TERM/EMERGENCY STRATEGY (On Srte & Off-Sue) List all emergency acuons needed to bring site under 1mmeduue control, e.g., re ... 
strict ac&:ess, provide altemate water supply, etc. See instructions far a hst or Key V.ords for each of the actions to be usl!'d 1n t.he 11pace below. 

2 EST. 3 EST 4 
START ENO ACTION AGENCY 6 SPECIFY 311 OR OTHER ACTION, 

1 ACTION DATE DATE (EPA, Siate, S ESTIMATED COST INDICATE THE MAGNITUDE OF 
(ma,day,&yr) (mo,day,&yr) Pri vale Par!)") THE WORK REQUIRED 

$ 

$ 

s 

$ 

s 

$ 

B. I.ONG TERM STRATEGY (On Stte & Off·Stte) List all long term solutions, ~.g., excavnuon, removal, 111:round "'al~r mon1Lor1ng wells, etc. 
See mstrucuona for a list of Key Words for each of the acuons to be used 1n the spaces below. 

2 EST l.EST 4 
START ENO A.CTION AGENCY 6 !ioPECIFY 311 OR OTHER ACTION, 

1. A.CTlON DATE CATE (Ef'A, State S ESTIMATED COST INOICA.TE THE MAGNITUDE OF 
rma,day,&yr! lfmo,dav,&yrl Pr1 ivaie Parrvl Tl-IE WORK REQUIRED 

$ 

$ 

$ 

$ 

s 

s 
c. ESTIMA.TEO "1ANHOU~S ANO COST 9V ACTION AGENCY 

2 TOTAL EST. 2 TOTAL. EST 
MANHOURS FOR 3 TOTAL EST COST MANHOURS FOR 3 TOTAL EST COST 

1A~~11~~ REMEDIAL "'OR I. ACTION ,OGENCY ... ~~';1J8·1i~·\ .. .,. .. .,.,.., ... f O}~~T"llTIC:-C:: Al""TlVITli;'S i'l:"MF!"llAl ACT!VITl""" 

a. El>A b. STATE 

c1. OT ... ER (spec1ty) 
c: PAIVA.TE 

i=iAl:i!TIES 

EPA Form T2070·4 (10°79) REVERSE 
l-D-43 



~EPA 
POTENTIAL HAZARDOUS WASTE SITE REGION I SI TE NUM6ER 

FINAL STRATEGY DETERMIHATIOH 

File this form 1n the regional lla::ardous Waste Log Ft le and sc:bm11 a copy to U.S. Env1ronn-ental Protec11on Agency, Site Tracking 
System. ,Ha::ardous Waste Enforcement Task Force (EN-335), 401 M St., SW, Wash1n~ton, DC 20460. 

I. SITE IDENTIFICATION 
A. SITE NAME 6 STREET 

C. CITY O. STATE IE. ZIP COOE 

II FINAL DETERMINATION 
Indicate the recom"l'lended action(s) and agency(r~s) that should be involved by marking 'X' 1n the appropriate boxes. 

RECOMMENOATION 
ACTION AGENCY 

'-IARK "X E?A STATE LOC .. L PRIV4TE. 

A. NO ACTION HEEOEO 
- -··- :_ . -- ·- ... ----- - --

6 
RE'-IEOIAL ACTION NEECEC, BUT NO RESOURCES AVAILABLE 

• (rt yo•, comp/oto Soctlon /ll.J -. --- --
-

C. REMECIAl. ACTION (II yea, co01plo1" Socr/on IV,) 

0 
ENFO"lCE~,ENT ACTION (II yos, opBcrly rn Perr E whether thB case wr// be prrmarr/y 

• cienased by rhe E:PA or rho Stare and whet type of entorcemenr action 1.s anucrpated.) 

E. RATIONALE FOR F:INAI. STRATEQY DETERMINATION 

.-. Ir A CASE CEVEl.OP>.tENT PLAN HAS 6EEN F'REPAREO, SPEClrY G. IF AN ENrORCEMENT CASE HAS SEEN Fil.EC, SPECIFY THE 
THE CATE PREPARE 0 (mo,, dsy,-.r. yr.) CATE Fil.EC (mo.,day,&yr.) -

H. PREPARER INFORMATION 

I NAME 

I 
2· TELEPHONE NU..,BER 

I 
3. OATE(mo., day, & yr.) 

In. REMEDIAL ACTIONS TO BE TAKEN WHEN RESOURCES BECOME AVAILABLE 

List all rened1al acuons, such as excavation, removal, etc. to be taken as soon as resources become available. See mstructlons 
for a list of Key Words for each of the actions to be used 1n the spaces below. Provide an esumate of thi:-approx1m-ate cost of the 
re:nedy. 

A. RE:MECIAL ACTION B. e:STIMATE:O COST C. REMARKS 

s 

s 

s 

s 

.$ I 
Is 
Is I 
s I 

C. TOTAL. ESTl"'ATEO COST s 
-- . 

EPA Form 1.J10-S !IO·i91 -
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IV. REMEDIAL ACTIONS 

SHORT TERM/EMERGENCY ACTIONS (On S11e and Otf•S1te) I.1st all emergency actions loken or planned to bring the sate under 
1mmed1ate control, e.g., restrict access, provide allernate water supply, etc. See 1nstruct1ons for a list of Kl'y Words for each ol 
the actions to be used in the sp.ices below. 

2. ACTION 3. ACTION 
START E:NO 

I ACTION OATE OATE 
(mo.day,&.yr) (mo,day,&.yr) 

4. 
ACTION AGENCY 

(EPA, State, 
Prrvate Parry) 

s 

s 

s 

s 

s 

s 

5. COST 
6. SPECIFY 311 OR OTHER ACTION, 

INOICATE THE MAGNITUDE OF 
THE NORI< REOUIREO. 

LONG TERM STRATEGY (On Srte and Off-Site) I.1st all long term solutions, e.g.,/xcavallon, removal, ground water monitoring 
wells, etc. See instructions lor a list or Key Words for each of the actions to be used tn the spaces below. 

Z. ACTION 3. ACTION 
START ENO 

I. ACTION CAT!:: o.i.TE 
(mo.dav,&yr) (Mo,dsv,&,yr 

MANHOURS ANO COST BY ACTION AGENCY 

I. ACTION AGENCY 

1. EPA 

,. STATE 

•• PRIYATE PARTIES 

l. 0 T>1 ER (specr/y) 

"A For.., T:D70·S (10-77) REVERSE 

4. 
ACTION AGENCY 

(EPA, State 
Prrvete Ptuty} 

l-D-45 

5.COST 

s 

s 

$ 

s 

s 

s 

2. TOTAL MAN· 
HOURS FOR 

REMEOIAL ACTIVITIES 

6. SPECIFY 311 OF! OTHE" ACTION, 
INDICATE THE MAGNITl..O':: OF 

THE"HORI< REQUIR!:O. 

s 

s 

s 

Is 

3. TOTAL COST FOR 
REMEDIAL ACTIVITIES 



REGION 

HAZARDOUS WASTE SITE ENFORCEMENT ANO RESPONSE SYSTEM 

MONTHLY STATISTICAL SUMMARYJ! 
MONTH YEAR 

l,!.'THE INITIAL IDENTIFICATION OF A POTENTIAL SITE SHOULD NOT BE INTERPRETED AS A FINDING OF ILLEGAL 
ACTIVITY OR CONFIR!'dATION THAT AN ACTUAL HEALTH OR ENVIRONMEN'TAL THREAT EXISTS. ALL IDENTIFIED SITE~ 
WILL BE ASSESSED UNDER THE EPA HAZARDOUS WASTE SITE ENFORCEME'N'T ANO RESPONSE SYSTEM TO DETERMillfE 
IF A HAZARDOUS WASTE PROBLEM ACTUALLY EXISTS. 
MOTE: This form covers acuons up to the last day of a given calendar month and is submitted to the Hazardous Waste Enforcement 
Task Force (E:N·335) by the 10th day of the following '?lonth. 

. CUMUL.ATIVE THIS "'ONTH 

1 NUMBER OF POTENTIAL. WASTE SITES OR PROBL.::MS ON THE REGIONAL L.OG. J! I I 
2. PREL.IMINARY ASSESSMENTS COMPl..ETEO. 

3. SITES INSPS:CTEO. 

4. TOTAi.. NUMBER OF SITES FOR WHICH A TENTATIVE DISPOSITION HAS 8ES:N MADE. 

TENTATIVE DISPOSITIONS HAVE SEEN MADE SY THE FOLL.OWING CATE:GORIES 

a. NO ACTION NECE:SSARY 3ECAUSE 1'10 IMMINENT f.IAZARO =:XISTS • .zt I 
2/ 

I INVESTIGATIVE ACTION lllE5:0EC. -
b. (lo cteremnne wluuher remedial and/or enrorcemenr acrion appropnateJ 

c. REMEDIAL ACTION NEECEC. 
y 

ENFORCEMENT ACTION NES:DEC. JI 
d. (caee deve/opmenr plan to be pnpared) 

S. FINAi.. STRATC:GY DET!!:RMINATION (by category)· TOTAL 

a, NO ACTION NEEDEC. 

b. REMEDIAL. ACTION TO BE TAKEN BY I 

(I) EPA OR EPA CONTRAC:TOR. 

(21 STATE OR 1..CC:AL. GOVERNMENT, I 
131 Tl-llRC ?ERSONS. 

c. REMECIAI.. ACTION NEECEC. SUT NO RESOURCS:S AVAIL.ABLE. 

d. ENFORCEMENT ACTION TO BE TAKEN 3Y 

Ill EPAi 

l:U STATE 

6. ENFORCEMENT CASES FIL. EO (lud1c1aL actions only). I ' 

a. EPA 

b. STATE 

7 ADMINISTRATIVE: ORDERS ISSUED. I 
a. EPA 

b. STATE 

S. PREPARER OF INFORMATION 

a.NAME I b. TELEP"IONE NUM!ilER le. CATE 

2/ ..., The "Invesugauve Acuon Needed" block: should be used an!y where there is inadequate information to support any ocher tencauve 
dlspositlon. If any other categories are chosen the • •tnvestJ.gauve Acuon ~eeded" category should not be usea - regardless of 
whether or not adciluonal fact·hndlng wtll be "1eeded to reach a "Fuial Strategy Dete=inauon". 

EPA Form T2070-6 {11 ·79) 
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POTENTIAL 
HWS 

IDENTIFICATION 
(2070-81 

IDENTIFICATION PHASE 

POTENTIAL 
HWS LOG 
OPENED 
(2070-11 

FINAL 
ACTION 

STATE 
ACTION 

REGION 
EPA 

ACTION 

FINAL 
ACTION 

REGION 
EPA 

MONITOR 

FIT 
ACTION 

_..,"'iE.0 S'l"-41: 
~~ ~IS' 

; ~ '0 

~---------------------------------------------~ ~ % \SS1U0~~ 1-1: ,. ...... 
~(. PRO"I~'"' 

l-D-47 



PRELIMINARY ASSESSMENT PHASE 

CONDUCT 
PRELIMINARY !-----"""""'-<: 
ASSESSMENT 

(2070-21 

EPA 
EMERGENCY 

ACTION 
REQUIRED 

NO FURTHER 
ACTION 

REQUIRED 
(2070-51 

l-D-48 

SITE 
INSPECTION 
REQUIRED 



SITE 
INSPECTION 
STRATEGY 

DEVELOPMENT 

INSPECTION PHASE 

CONDUCT 
SITE 

INSPECTION 
12070-lA-EI 

12070-31 

EPA 
EMERGENCY 

ACTION 
REQUIRED 

NO FURTHER 
ACTION 

REQUIRED 
(2070-51 

FURTHER 
INSPECTION 
REQUIRED 

ISAMP\.ING) 

~,"IEO sr,.~ 
~ ~15' 

~ It. "{, 
... -------------------------------------------------------------------~ ~ % ~~~ '%, oq' 

';.; ~ 
(<'1'}': ... ~ 

"I( PRO~~C.. ' 
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FULL Fl ELD INVESTIGATION PHASE 

PREPARATION FULL FIELD SAMPLE ANALYSIS 
__,. FOR ~ INVESTIGATION~ AND 

SAMPLING (SAMPl.INGI REPORT 

t l 

HWS EPA 
SAMPLING i--. APPROVAL 

PLAN 

NO FURTHER 
ACTION 

REQUIRED 

CLOSE-OUT PHASE 

EPA 
MONITOR 

EPA 
FINAL 

STRATEGY 
DETERMINATION 

12070-51 

HWS 
REMEDIAL i.."' to,. INVESTIGATION 

ACTION LOG CLOSED 
12010-11 

LITIGATION 

EPA CASE 
ENFORCEMENT ... DEVELOPMENT_. 

ACTION Pl.AN 

EPA . 
MONITOR 

STATE CASE -

..,,,~~O ST.qJ: 
~.... (:'IS" 

~ .,. t, 
< ~ % 

~-------------------------------------------------------------------~~,~ ~ 
(('1' ... l 

~(. PRO~~C. 

l-D-50 
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RESPIRATORY PROTECTION 

1. INTRODUCTION 

A. Objective. The.objective of the respiratory protection por­
tion of the course is .to provide an understanding of the 
ope rat iori, capabilities, and limit at ions of respiratory 
equipment and to teach proper donning and wearing. 

1) Self-contained breathing apparatus (SCBA) 

2) Air-purifying masks 

3) Escape packs 

B. Legal Requirements 

1) Williams and Steiger Occupational Safety and Health Act 
of 1970 established standards which state that "approved 
or accepted respirators shall be used when they are 
available". 

2) 29 CFR 1910.134 gives legal requirements for selection 
and use of respiratory equipment as promulgated by OSHA 
and based on ANSI standard Z88.2. 

3) 30 CFR Part 11 describes tests for permissibility of res­
piratory protective apparatus used by NIOSH. 

2-1 



2. THE USE OF RESPIRATORY EQUIPMENT 

A. Respirators are used when engineering controls are impossible 
in hostile environments. 

B. Respirators are used in conjunction with proper procedures 
and the following: 

1) Adequate equipment 

2) Proper maintenance of equipment 

1) Well-trained personnel 

4) Continual adherence to above 

C. Employer will supply suitable approved respirators and estab­
lish a respiratory protection program including the following 
items (see 29 CFR 1910.134 for details). (Exclusive used of 
respirators is suggested but not required). 

1) Standard operating procedures for selection and use of 
respirators. 

2) Proper selection of respirators based on hazard 

3) Training of personnel in use and limitations 

2-2 



4) Regular cleaning and maintenance 

5) Proper storage 

6) Routine monthly inspections and before and after use 

7) Constant monitoring of work area for adverse conditions 
and worker stress 

8) Continual evaluation of. respiratory compliance- program 
once in operation. 

9) Determination of medical fitness of potential user 

D. Only NIOSH-MSHA approved equipment can be used after proper 
fit testing has been performed. 

3. APPROVAL SCHEDULES 

A. NIOSH Certified Equipment List gives all approved respiratory 
apparatus by approval number. 

1) An example of an approval designation is TC-13 F-69. 
"13" is the schedule for SCBA, and "F" indicates the 
number of revisions the schedule has been through, and 
"69" is the approval number. 

2) 30 CFR Part 11 lists testing schedules for all respira­
tory equipment and updates or deletes approvals. 

2-3 



a) Subpart H 
Schedule 13 

Self-Contained Breathing Apparatus 

b) Subpart I - Gas Masks·- Schedule 14 

c) Subpart J - Supplied Air Respirators - Schedule 19 

d) Subpart K 
Schedul~ 23 

Dust, ~ume, and Mist Respirators 

e) Subpart L - Chemical Cartridge Respirators - Schedule 
23 .· 

3) Any equipment which is altered, hybridized or changed in 
any unapproved way loses its approval by NIOSH-MSHA. 

4. EQUIPMENT CLASSIFICATION 

A. Air-Purifying Respirators 

1) Employ fitering of air by the use of mechanical filters 
and/or sorbents 

· 2) May not be used in atmospheres which are oxygen deficient 
(19.5% Oz). 
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3) May not be used in atmospheres which are IDLH (Irrnnediate­
ly Dangerous to Life or Health). 

4) May not be used for vapors or gases which do not have ad­
equate warning properties which would indicate the 
exhaustion of the cartridge filtering capability. 

5) Use cartridges which are specific for particle or gas 
haz.ard and its concentration. 

B. Atmosphere-Supplying Respirators 

1) Only positive-pressure-demand units may be used in IDLH 
atmospheres. 

2) Atmosphere-supplying respirators may be used in oxygen­
. deficient atmospheres. 

3) Regulators must be maintained by manufacturer-trained and 
certified perionnel. 

5. RESPIRATOR FIT 

A. The best fitting respirator will fit only 60% of the normal 
working population. 

B. Leaks in respirator seal will allow toxic gases or vapors to 
enter mask. 

2-5 



C. The biggest cause of leakage is facial hair. 

D. Fit of respirators changes with growth of facial hair, weight 
loss/gain, dental work, etc. 

E. All users must be properly fit-tested. 

6. AIR-PURIFYING RESPIRATORS 

A. Disposable Dust Respirators 

1) These are unapproved but widely used and ineffective due 
to lack of good facial seal. 

2) Approved paper or cloth respirators are approved only for 
non-toxic particles which cause fibrosis and pneumocon­

. iosis. There are two types: 

a) Single use 

b) Reus ab le 

B. Mouthbit Respirator 

1) Mouthpiece is held in teeth and the nose clamped closed 

2) Used for escape only, not for entry 

2-6 



3) Used in situations where hazard is identified and respir­
ator is approved for that hazard. 

C. Quarter-Mask Respirator (Type B half mask) 

1) Fits from nose to top of chin with high breathing resis­
tance 

2) Approved for toxic/non-toxic dusts only 

3) Uses two- or four-point suspension with rubber or elastic 
bands and approved only when worn properly. 

D. Half-Mask Respirator (Type A half mask) 

1) Fits under chin and over the nose 

2) Uses one or two disposable chemical cartr~dges (there is 
one fully disposable half-mask respirator). 

3) Requires four-point suspension for approval 

4) Specific cartridges are available such as organic vapor, 
pesticide, dusts, spray paints, etc. 

5) Remotely mounted cartridges on back or belt are available 
·to help minimize the exposure of the cartridges, which 
last longer as a result. 
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E. Full-Face-Mask Respirators 

l) Cover entire face from under the chin to above the eyes. 

2) Provide much better protection than previously mentioned 
respirators. 

3) May be made of neoprene or silicone rubber. 

a) Neoprene does not tear but will break down especially 
when attacked by ozone. 

b) Silicone rubber tears when nicked and will allow some 
acids and organics to permeate; however, is more 
durable in ozone. 

4) Parts have specific requirements 

a) Exhalation valve must give proper seal. 

b) Inhalation valve is only a check valve. 

c) Lens may be polycarbonate or acetate. 

F. Powered Air Purifying Respirators 

l) Give no breathing resistance. 
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2) Work even when motor fails. 

3) Approved for dusts only. 

G. Gas Masks 

1) Consist of full-face mask with hose-mounted or chin­
mounted canisters. 

2) Give high resistance to breathing. 

3) Not approved in IDLH atmospheres although canisters ap­
proved for concentrations many times the TLV limits 

4) High humidity will decrease canister life. 

S) Beware of shelf life of canister; if seal is broken, dis­
card within a year or by "the shelf date, whichever is 
sooner. 

6) Approved only for hazards with good warning properties 

H. Particulate Filters 

1) Large particulates dust filter - low toxicity, not less 
than .OS mg/m3 

2) Small particulates fume filter - low toxicity, not less 
than .OS mg/m3 
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3) High efficiency filters for large and small particles 
down to 0.3 microns in size with toxicity less than 0.05 
mg/m3. Such small particles are impacted on filter 
due to Brownian Movement. The lung defense mechanisms 
will scavenge any particles less than 0.3 microns. 

7. ATMOSPHERE-SUPPLYING EQUIPMENT 

A. Hose Mask 

1) Uses full face-mask 

2) User draws clean atmospheric air by blower or lung power 

3) Not approved in IDHL atmospheres 

4) No more than 75 feet of hose is. permissible 

5) User can overbreathe supply 

B. Airline Respirators 

1) Use full face-mask 

2) Atmospheric air supplied by a compressor or large air 
cylinder 
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3) Deliver continuous low-positive-pressure flow of air 

4) Source of air cannot be expendable 

5) Require flow of 4 cfm for tight-fitting' mask and 6 cfm 
for loose-fitting mask; must be checked before use. 

6) Maximum pressure allowed if 15 cfm 

7) Maximum 300 feet of hose is allowed 

8) Flow rate must be controlled by the compressor only 

C. Modes of Operation 

1) Demand 

a) Negative pressure from inhalation opens demand valve 
to draw clean air. 

b) Because of negative pressure, contaminated air will 
also be drawn in along face-piece seal. 

c) This mode is air-conserving. 
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2) Pressure Demand 

a} Demand valve is spring-loaded to keep valve open. 

b} Exhalation valve is spring-loaded at a pressure 
slightly greater than the demand valve. 

c} Pressure builds up inside face piece enough to close 
demand valve and exhalation valve. 

d} Upon inhalation, pressure is reduced, the demand 
valve opens, and air is forced into the face piece. 

e} If the face piece leaks, the demand valve will remain 
open and the unit will run continuously. 

f} If the face piece should leak for a moment dtlring in­
halation, none of the contaminated atmosphere will 
leak into the mask because the air in the mask will 
rush out of the mask as opposed to being drawn into 
the mask in the demand mode. 

g} This mode is air-conserving. 

8. ESCAPE DEVICES - NOT FOR ENTRY 

A. Belt-mounted bottle of compressed air 
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B. Plastic hood with stainless steel tubing filled with com­
pressed air. 

C. Give 5 to 15 minutes of air supply 

9. SELF-CONTAINED BREATHING APPARATUS (SCBA) 

A. Closed Circuit (uses oxygen rebreathing) 

1) Oxygen generators - Navy Type 

a) Air is very warm. 

b) Will explode with water contact. 

2) Compressed oxygen supply type 

a) Approved only as demand apparatus. 

b) Warm air is inhaled. 

c) Recirculates air, purifies C02 and replenishes 
oxygen supply .. 

3) Available in 30 to 60 minute supplies 
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4) Not approved tn IDLH atmospheres 

B. Open Circuit 

1) All approved units supply 30 minutes of air. 

2) All approved only in the positive-pressure· mode of oper­
ation. 

3) Approved in IDLH atmospheres. 

4) Requires training and many hours of pr act ice to use an 
SCBA efficiently. 

5) Beware of quality of air put into the· 45 cu. ft., 2200. 
psi cylinders. Must be at least Grade D. 

6) Parts include: 

a) Back pack and harness for weight suspension on hips 

b) Regulator which can be maintained by persons certi­
fied in regulator maintenance. The high pressure 
hose should never be tightened or loosened with a 
wrench when. the hose is attached to the cylinder. 

c) Face piece and breathing tube, which must be clean 
and the valves of which must be in proper order. 
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7) The cylinder is marked as follows (see attachment) 

a) DOT TYPE RATED PRESSURE 

b) CYLINDER NUMBER 

c) MANUFACTURER'S SYMBOL, MONTH, YEAR 

d) Cylinder also indicates that it can be filled an 
additional 10%. 

8) Do not trust the person who fills the cylinder. 
oxygen meter, a carbon monoxide indicator, etc., 
the air in your tank. 

10. CHECK OUT PROCEDURE - (Attached) 

A. Record all inspections. 

B. Inspections must be made monthly and before each use. 

11. MAINTENANCE 

A. Face piece must be sanitized. 

1) Do not use water higher than 120°F. 
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2) Sterilization of face piece will destroy it. 

3) Do not use household bleach. 

B. Sanitization - obtain sanitizer from manufacturer. 

1) Use quaternary ammonium salt solution 50 ppm, hypochlo­
rite solution 50 ppm, or iodine solutions 50 ppm. 

2) Immerse for two minutes. 

3) Use nothing harder than a bristle brush. 

4) Jet act ion dishwasher may be used without the drying 
eye le. 

5) All parts including headbands and exhalation valve must 
be removed in cleaning. 

12. FIT TESTING (required by 29 CFR 1910.134) 

A. Qualitative Test 

1) Test atmosphere uses isoamyl acetate or irritant smoke 
(MSA 5645 ventilation smoke tube, stannic chloride) with 
proper cartridges. 
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2) Al low user to move around in atmosphere in a su'spended 
plastic bag (open at bottom) and ask if he detects the 
test atmosphere with respirator having proper cartridges 
in place. 

3) Irritant smoke works well because it elicits an involun­
tary reaction~ 

4) This test can be very subjective but is cheap and quick. 

5) Positive-p!essure SCBA require no fit testing. 

B: Quantitative Test 

1) Required when using demand apparatus such as closed. 
circuit SCBA and gas masks. 

2) Test is very accurate. 

13. PROTECTION FACTORS 

A. Each respirator has a given protection factor derived. from 
quantitative fit tests: 

PF= concentration of test atmosphere outside 
concentration of test atmosphere inside 

B. The PF times the TLV gives the maximum allowable concentra­
tion for use of that particular respirator. 
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ATTACHMENT 1 

CHECKLIST FOR INSPECTION OF PRESSURE DEMAND 
SELF-CONTAINED BREATHING APPARATUS WITHOUT MODE SELECT LEVER 

Note: Any discrepancy found should be cause to set unit aside until 
repair can be done by a certified repair-person 

1. PRIOR TO BEGINNING INSPECTION: 

1) Check to assure that high pressure hose connector is tight on 
cylinder fitting 

2) Bypass valve closed 

3) Mainline valve closed 

4) No cover or obstruction on regulator outlet 

2. BACK PACK & HARNESS ASSEMBLY 

A. Straps 

1) Visually inspect for complete set 

2) Visually inspect for frayed or damaged straps that may 
break during use 

B. Buckles 

1) Visually inspect for mating ends 

2) Check locking function 

C. Backplate & Cylinder Lock 

1) Visually inspect backplate for cracks and for missing 
rivets or screws. 
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2) Visually inspect cylinder hold down strap and. physically 
check strap tightener and lock to assure that it is fully 
engaged. 

3. CYLINDER & CYLINDER VALVE ASSEMBLY 

A. Cylinder 

1) Physically check cylinder to assure that it is tightly 
fastened to back plate 

(M) 2) Check hydrostatic test date to assure that it is current. 

(M) 3) Visually inspect cylinder for large dents or gouges 
in metal 

B. Head & Valve Assembly 

(M) 1) Visually inspect cylinder valve lock for presence 

(M) 2) Visually inspect cylinder gauge for condition of face, 
needle, and lens 

3) Open cylinder valve and listen or feel for leakage around 
packing. (If leakage is noted, do not use until 
repaired.) Note function of valve lock. 

4. REGULATOR & HIGH PRESSURE HOSE 

A. High Pressure Hose & Connector 

1) Listen or feel for leakage in hose or at hose-to-cylinder 
connector. (Bubble in outer hose covering may be caused 
by seepage of air through hose when stored under pressure. 
This does not necessarily mean a faulty hose.) 

B. Regulator & Low Pressure Alarm 

1) Cover outlet of regulator with palm of hand. Open main­
line valve and read regulator gauge (must read at least 
1800 PSI and not more than rated cylinder pressure). 

2) Close cylinder valve and slowly move hand from regulator 
outlet to allow slow flow of air. Gauge should begin· to 

(M) Done on a monthly inspection only. 
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show immediate Loss of pressure as air 
pressure alarm should sound between 650 

flows. 
and 550 

Low 
PSI. 

Remove hand completely from outlet and close mainline 
valve. 

3) Place mouth onto or over regulator outlet and blow. A 
positive pressure should be created and maintained for 
5-10 seconds without any Loss of air. Next suck a slight 
negative on regulator and hold for 5-10 seconds. Vacuum 
should remain constant. This tests the integrity of the 
diaphragm. Any loss of pressure or vacuum during this 
test indicates a leak in the apparatus. 

4) Open cylinder valve. 

5) Place hand over regulator outlet and open mainline valve. 
Remove hand from out let and replace in rapid movement. 
Repeat twice. Air should escape when hand is removed each 
time, indicating a positive pressure in chamber. Close 
mainline valve and remove hand from outlet. 

6) Ascertain that no obstruction is in or over the regulator 
outlet. Open and close bypass valve momentarily to assure 
flow of air through bypass system. 

5. FACEPIECE & CORRUGATED BREATHING TUBE 

A. Facepiece 

1) Visually inspect head harness for damaged serrations and 
deteriorated rubber. Visually inspect rubber facepiece 
body for signs of deterioration or extreme distortion. 

2) Visually inspect lens for proper seal in rubber facepiece, 
retaining clamp properly in place, and cracks or large 
scratches. 

3) Visually inspect exhalation valve for visible deteriora­
tion or foreign materials build-up. 

B. Breathing Tube & Connector 
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1) Stretch breathing tube 
deterioration and holes. 

and visually inspect for 

2) Visually inspect, connector to assure good condition of 
threads and for presence and proper condition of "O" ring 
or rub~er gasket seal. 

NOTE: Final test of facepiece would involve a negative pressure 
test for overall seal and check of exhalation valve. If 
monthly inspection, mask may now be placed against face 
and following tests performed. If preparing for use, don 
backpack, then don facepiece and use following procedure. 

Negative Pressure Test on Facepiece 

1) With facepiece held tightly to face or facepiece properly 
donned, stretch breathing tube to open corrugations and 
place thumb or hand over end of connector. Inhale. Nega­
tive pressure should be created inside mask, causing it 
to pull tight~y to face. This negative pressure should be 
maintained for 5-10 seconds. If negative pressure leaks 
down, the facepiece assembly is not adequate and should 
not be worn. 

6. STORAGE OF UNITS 

1) Cylinder refilled 
inspected. 

as necessary and unit cleaned and 

2) Cylinder valve closed 

3) High pressure hose connector tight on cylinder 

4) Pressure bled off high pressure hose and regulator 

5) Bypass valve closed 

6) Mainline valve closed 

7) All straps completely loosened and laid straight. 

8) Facepiece properly st6red to protect against dust, 
heat, extreme cold, excessive moisture, and 
chemicals 

(M) would be done only on monthly inspection. 

sunlight, 
damaging 

NOTE: Any discrepancy found should be cause to set unit' aside until 
repair can be done~by a certified repair-person. 
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PERSONNEL PROTECTION LEVEL DETERMINATION 

1. INTRODUCTION 

The Project Team Leader is responsible for insuring the health, 
safety and efficiency of the team. The level of personal protec­
t ion necessary for the health and safety of the team will be det­
ermined by the Leader based on many criteria, some of which are 
also used in boundary determinations. These factors include 
surface air and wind characteristics, types and amounts of hazar~ 
dous waste present at the site based on historical data (or lack 
of it), the location of the site relative to human traffic, and 
overt signs of hazards to life and health. Any Team member can 
seek to upgrade the level of protection established by the Leader. 
This will be accomplished through consultation with the Leader and 
the Site Safety Officer, and an agreement will be reached before 
the Team member enters the exclusion area. The Team members will 
not arbitrarily upgrade their protections. Under no circumstances 
will the Team members downgrade the level of personal protection 
selected. The constituents of various levels of personal protec­
tive clothing are attached. 

2. LEVEL A 

Level A protection will always be worn when the Team enters an en­
closed building or warehouse, when know percutaneous hazards 
exist, or when there is no known historical data on the site. 
Note that historical data can include observations in and around 
the area from the off-site investigation. Since Level A provides 
maximum protection against all known toxic hazards, the decision 
NOT to use Level A should be noted and justified by the Leader in 
the site log. Consideration of the stress that can arise from 
wearing Level A protection should also enter into the Leader's 
decision, but team comfort is NOT a decision factor. The MSA 401 
respirator worn with Level A protection has a wear time of 30 
minutes. Therefore, Team members will be brought to the "half­
dress" condition approximately every 20 to 30 minutes for air tank 
changes and heat relief. After three air tanks, Team members will 
be rotated to reduce the possibility of fatigue or excess stress. 
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3. LEVEL B 

In the absence of known percutaneous hazards, the use of Level A 
will be at the discretion of the Leader. Level B protection will 
be the preferred alternative in the absence of evidence that the 
maximum degree of protection is necessary, but care must be exer­
cised in wearing Level B to avoid percutaneous contamination. 

4. LEVEL C 

The Level C protection may be worn only when the hazards present 
have been identified and continuous monitoring is occurring. 
Level C protection necessitates carrying an emergency air supply 
(i.e., Robertshaw escape mask). The PTL is responsible for sel­
ecting the proper cartridge to be worn with the Ultr~-Twin air 
purifying respirator. 

5. LEVEL D 

Level D is the basic work uniform of the team. Team members will 
not be permitted on-site in civilian clothes. Level D with a 
slung Robertshaw escape mask is the minimum protection allowed on 
any identified hazardous waste site; this level of protection will 
be worn only on those sites tentatively identified as presenting 
no hazards to life or health. 
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LEVELS OF PROTECTION 

LEVEL A 

Equipment 

1. SCBA-MSA 401 

2. CP2000 East Wind encapsulated suit 

3. Coveralls, cotton, white 

4. Underwear, cotton 

5. Gloves, surgical 

6. Boots, neoprene, steel toe and shank 

7. Booties, butyl rubber or PVC 

8. Gloves, disposable* (additional pair) 

9. Booties, disposable* (additional pair) 

10. Hard Hat* 

When to Use 

1. Confined facilities 

2. Sites containing known percutaneous hazards 

3. No established history 

4. IDLH atmosphere 

5. Site exhibiting signs of acute mammalian toxicity, i.e., dead 
animals, illnesses associated with past entry into site by humans 

Used By 

Initial entry team or work party as needed 

*Optional 
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LEVEL B 

Equipment. 

1. SCBA-MSA 401 

2. Apron, butyl rubber, ankle length with sleeves 

3. Gloves, butyl rubber or neoprene 

4. Gloves, surgical 

5. Boots, neoprene, steel toe and shank 

6. Booties, butyl rubber 

7. Coveralls, chemical resistant 

8. Underwear, cotton 

9. Booties, disposable* (additional pair) 

10. Gloves, disposable* (additional pair) 

11. Hard hat with face shield* 

When to Use. 

1. 02 deficient atmosphere 

2. No known percutaneous hazards 

3. IDLH atmosphere 

4. Sites containing unknown but detectable levels of ambient organic 
chemicals. 

Used By 

L Initial Entry Team 

2. Work Parties 

3. Emergency Response Team 

4. Safety Officer 

5. PDS Operators 

*Optional 
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LEVEL C 

Equipment 

1. Ultra-Twin respirator* 

2. Robertshaw escape mask 

3. Apron, butyl rubber, ankle length with sleeves 

4. Gloves, butyl rubber 

5. Gloves, surgical 

6. Boot, neoprene, steel toe and shank 

7. Booties, butyl rubber 

8. Coveralls, chemical resistant 

9. Underwear, cotton 

10. Booties, disposable** (additional pair) 

11. Gloves, disposable** (additional pair) 

12. Hard hat with face shield** 

When to Use 

1. Open areas, no IDLH conditions 

2. Well-documented history of site 

3. Well-documented patterns of prior entry to site 

4. Proximity to populated area 

5. No evidence of chronic health effects 

6.· Continuous monitoring must take place 

Used By 

1. PDS Operators 

2. Safety Officer 

3. Work Parties 

*Appropriate cartridge must be selected 
**Optional 
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LEVEL D 

Equipment 

1. Coveralls, cotton 

2. Underwear, cotton 

3. Boots/shoes, safety 

4. Safety glasses 

5. Hard hat with optional face shield 

6. Ultra twin (readily available) 

7. Robertshaw escape mask (readily available) 

8. Work gloves 

When to Use 

1. Site set-up operations in support area 

2. On sites that have been investigated and characterized as having no 
toxic hazards but Robertshaw escape mask will·be slung 

Used By 

Team members working in the support area 
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AHBU::~lT AIR CHARACTER.IZl1.TION 

1. INTRODUCTION 

A. The explosimeter, oxy~en detector, Draeger tubes, radiation 
detector, HNU photoionizer, and organic vapor analyzer (OVA) 
are used to determine initially the level of safety at each 
new site. The OVA in the gas chromatographic ·(GC) mode, as 
well as charcoal and tenax tubes, Mylar bags, and 
intrinsically safe pumps, are used to characterize and 
identify the chemical compounds present in the air at a given 
site. 

B. There are several objectives for this portion of the course: 

1) To discuss the philosophy, use, and limitations of the 
above-mentioned pieces of analytical equipment as used in 
hazardous waste site investigations. 

2) To describe the general operation of the equipment. 

3) To develop a strategy for determining the level of safety 
upon the initial site entry, using the explosimeter, 02 
meter, radiation detector, and Draeger tubes. 

4) To develop a strategy for ambient air characterization, 
"hotspot" location, and sample screening using the HNU and 
the OVA. 
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2. . EQUIPMENT USED TO DETER!.'1INE THE LEVEL OF SAFETY UPON INITIAL SITE 
ENTRY 

The i ni ti al perimeter characterization equipment used to deterrni ne 
the level of safety at each new site includes: 

A. Explosimeter 

1) Description and Use. The explosimeter determines the 
level of organic vapors and gases present in an atmosphere 
as a percentage of the lower explosive limit (%LEL) by 
measuring the change in ele-ctrical resistance in a Wheat­
stone bridge circuit. 

2) Limitations. The explosimeter cannot be used in atmos-
pheres where the oxygen. level is below 19.5%. Silanes, 
silicones, silicates, and leaded gasoline vapors can des­
troy the instrument's sensitivity. The explosimeter does 
not indicate if a given atmosphere is toxic. The instru­
ment must be calibrated frequently. 

B. Oxygen Detector 

1) Description and Use. The oxygen detector measures the 
atmospheric 02 concentration directly by means of a gal­
vanic cell. 

2) Limitations. The sensing cell in the oxygen detector has 
a lifespan of approximately one year. Care must be taken 
to protect the sensor from iITIJ'!lersion or damaging blows. 

C. Draeger Tubes 
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1) Description and Use. The Draeger tubes and pump measure 
the concentrations of specific inorganic and organic 
vapors and gases which cause a discoloration that is pro­
portional to the amount of material present. 

2) Limitations .. The pump must be frequently checked for 
leaks. Response time is relatively slow. 

D. Radiation Survey Meter 

1) Brief Introduction to Health Physics 

2) Description and Use. The radiation survey meter is a 
pulse count rate meter. With the pancake detector probe, 
it acts as a survey met er for alpha-heta-ganma radiation. 
The Rad-Tad is used to give an audible warning in areas 
containing dangerous radiation levels. The dosimeter 
gives an indication of the total amount of radiation 
encountered over a period of time. 

3) Limitations. The radiation survey meter must be used only 
by persons who have been trained in the proper interpreta­
tion of its readings. It must be frequently calibrated 
and checked. The detector cannot be disconnected while 
the instrument is in operation. 

3. EQUIPMENT USED TO LOCATE "HOTSPOTS" 

A. HNU Photoionizer 
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1) Description and Use. The HNU photoionizer is used to 

2 ) 

determine the ·concentration of organic and inorganic 
vapors and gases with an ionization potential (IP) of less 
than 11. 7 ev. 

Li.rnitations. The HNU photoionizer does 
methane ( CH4) or hydrogen cyanide 
instrument's sensor cannot be iTIIlllersed. 

not respond to 
(HCN). - Th~ 

B. Organic Vapor Analyzer (OVA) 

1) Description and Use; The OVA provides a continuous read­
out of the total concentration of organic vapors and. gases 
by the 11se of a flame ionization detector. 

2) Limitations. The OVA can be used only by specially train-
ed operators. It does not respond to inorganic vapors, 
most importantly HCN. 

4. EQUIPMENT USED FOR AMBIF.NT AJR CHARACTERIZ..l\.TION AND SAMPLE 
SCREENING 

A. OVA in the Gas Chromatographic (GC) Mode 

1) Description and Use. In the GC mode, the OVA is used to 
characterize and identify s~ecific organic compounds on­
site. It can be operated in conjunction with gas-tight 
syringes, Mylar bags, and air sampling pumps. In this 
mode it is also used to screen samples prior to submitting 
them to the laboratory for analysis. 
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2) Limitations. The OVA can be used only by personnel 
trained in gas chromatography. 

B. Charcoal and Tenax Tubes, Mvlar Bags, Air Sampling Pumps 

1) Description and Use. Charcoal and tenax tubes chemically 
absorb organic vapors for subsequent laboratory analvsis. 
Mylar bai;s are used to collect samples of ambient air for 
subsequent laboratory analvsis. Intrinsically safe. air 
sampling pumps are used to pump ambient air into the 
absorption tubes and Mylar bags. 

2) Limitations. There is the possible loss of organic mater­
ial due to temperature changes, absorption on container 
walls, desorption, etc. 

5. STRATEGIES FOR DETERMINING THE LEVEL OF SAFETY AND CHARACTERIZING 
THF. AI1BIENT AIR 

A. Initial Site Entry 

Explosimeter, 02 Meter, Radiation detector, Drager tubes 
for HCN. Action levels (Refer to Table 1). 

B. Ambient Air Characterization 

OITA and HNU. 
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FOUR HEALTH PHYSICS TRAINING OBJECTIVES: 

• CHARACTERIZING RADIATION 

• USE OF SURVEY INSTRUMENTS 

- PERSONNEL MONITORING 

• ACTION LEVEL FOR FIELD INVESTIGATIONS 

• RADIATION PROTECTION PROGRAM FOR FIT 

3-B-6 



EXTERNAL RADIATION 
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EXTERNAL RADIATION 

Some radiation goes 
through the body like X-Rays .... 

INTERNAL RADIATION 

We can receive radiation by swallowing or breathing 
radioactive materials .... 



CONTAMINATION (Radioactive) 

(o::,j3, tl 
vs. 

EXPOSURE 
( 0 or X-ray) 

Roentgen ( R) 

or 

· milliRoentgen (mR) 

i 
Exposure rate (mR/hr) 
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MONITORING 
EQUIPMENT HAZARD LEVEL ACTlON 

EXPLO-SIMETER EXPLOSIVE <20% LEL COMPLETE ON-SITE INSPECTION. 
ATMOSPHERE 

>20% LEL COMPLETE ON-SITE INSPECTION 
WITH CONTINUOUS MONITORING. 

>so% LEL EXPLOSION HAZARD; EVACUATE 
IMMEDIATELY. 

OXYGEN METER OXYGEN <19.5% COMPLETE INSPECTION WITH SCBA 
WITH CONTINUOUS MONITORING. 
NOTE THE EXPLOSIMETER READINGS 
ARE NOT VALID IN ATMOSPHERES 
WITH .1!/i% OXYGEN. 

>19.5% COMPLETE INSPECTION. 

RADIATION RADIATION <10 MR/HR COMPLETE INSPECTION. 
DETECTOR ( o<.,~.y) 

10 MR/HR COMPLETE INSPECTION WITH 
CONTINUOUS MONITORING. 

>10 MR/HR RADIATION HAZARD; EVACUATE 
IMMEDIATELY. 

DRAEGER TUBES ORGANIC AND SPECIES CONSULT "DANGEROUS PROPERTIES 
INORGANIC DEPENDENT OF INDUSTRIAL MATERIALS," BY 
VAPORS ANO N. IRVING SAX. 
GASES 

HNU ORGANIC ANO SPECIES COMPLETE INSPECTION WITH 
PHOTOIONIZER INORGANIC DEPENDENT CONTINUOUS MONITORING. 

VAPORS AND 
GASES 

ORGANIC ORGANIC SPECIES COMPLETE ON-SITE INSPECTION 
VAPOR VAPORS AND DEPENDENT WITH CONTINUOUS MONITORING. 
ANALYZER GASES 
Arctic' 
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Federal Standard for Radiation Workers: 

5 rem/yr or 3 rem/calendar quarter 
whole body exposure · 

rem (Rem) =unit of dose equivalent 
For a radiation 1 Roentgen~ 1 Rem 

Action level= 10 mR/hr 

Site Investigation - 'Worst' Case: 

10 mR/hr""'10 mrem/hr 
10 mrem/hr x 6 hr/da x 5 workdays/wk:::::!3QO mrem/wk 

If you worked at this level all month, 
your dose equivalent~1 .2 rem . 

=3.6 rem/quarter 
>Federal Standard 
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SITE SAFETY PLP~S 

1. INTRODUCTION 

A. Rationale for a Written Safety Plan 

1 ) A written safety plan is 
that are to be followed. 
of memory and provides a 
site. 

an indelible outline of the steps 
It eliminates the uncertainties 

checklist for preparing to go on 

2) A written report, prepared for someone else's review, 
forces you to identify and organize the available data and 
then construct a logical, coherent, and workable µlan 
based upon these data. 

B. Levels of Safety Plan 

There are four basic levels which have been described: A, B, 
C, and D. All except Level A can and should be tailored to 
the conditions. 

1) Level A. This is rarely modified. It is used in confined 
facilities or sites where there are known percutaneous 
hazards. It is also used on a site wher.e there is abso­
lutely no established history. 

2 ) Leve 1 B. The ?ri 111ary piece of equipment here is the SCB.A.­
:1SA 401 unit. The other items listed fot" Level B can he 
rni xed, matched, added to, or eliminated as the site re­
quires. However, any change requires a justification. 
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This level is used whenever there is any danger of a res­
piratory problem. This could mean a possible lack of 
oxygen, such as the replacement of oxygen by heavier gases 
generated on landfills, or the potential presence of gases 
that are hazardous to breathe. This level will be used on 
any site where you have enough information to eliminate 
the possibility of cutaneous damage but do not have the 
information necessary to identify or quantify gases which 
can cause respiratory damage. 

3) Level C. The most important point here is the use of the 
Ultra-t"'rin res?irator. Due to the inher.ent liabilities of 
the Ultra-twin, the Robert Shaw Escape Pack must be car­
ried at all times. The other portions can be mixed and 
matched, as in Level B. The use of Level C must be just­
ified. That means, among other things, that all µotential 
vapors in the area -nust be identified and quantified. 
Furthermore, Level C requires constant air monitoring in 
order to justify its continued use. 

4) Level D. This level is basically the use of safety shoes 
and clothing that are suitable for covering the terrain 
being examined. Again, this level is flexib.le and should 
be tailored to .the individual case. 

C. Modification of Safety Plans 
Safety plans are subject to modifications by the personnel on­
si te. In those cases where the danger appears to be greater 
than had originally been anticipated, the site safety officer 
has the option of withdrawing the team immediately or increas­
ing the level of safety immediately. Underestimating the 
danger should occur very rarely. If the danger has been over­
estimated and the site can be examined at a lower level of 
protection, the site safety officer has this prerogative. 
However, in order to lower the safety level, the site safety 
officer or the Team Leader must obtain permission. This can 
be accomplished rvith a telephone call justifying the modifica­
tion. 
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2. RESOURCES FOR DEVELOPING SITE SAFETY PLANS 

A. State A~encies 

The name of the relevant agency van es 
Basically, however, those agencies that 
hazardous wastes and/or health will be 
material. 

B. Local Agencies 

1) The local health department 

in di ff erent st at es . 
are concerned · with 

the best source of 

2) Any county agency involved with waste management 

C. Company Officials 

3 . DEVELOPMENT OF A SAFETY PLAN 

A. Standardized Safety Floor Plan Format 

Use of cover memo to explain rationale for choices 1. n the 
format. 

B. Examples of Various Safety Plans, Methods of Development, and 
Pertinent Information 

1) Level D - "Dial-a-Safety Plan" 
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a) Correlate desk information (cf. #2 above) 

b) Visit State offices 

c) Visit company officials 

d) If a site visit is desired on a preliminary assess­
ment, decide if Level D is appropriate (by using the 
above information), then call your safety officer and 
explain your reasoning for entering at Level D. If 
the safety officer is agreeable, then go on site. If 
the safety officer is not agree ab le, then scratch the 
site·visit. 

e) Prepare a report detailing reasons for entry (or n:o 
entry) and results. 

2) Level B reconnaissance --"Mine 
downgrade to Level D if possible 

a) Background search 

b) Work plan 

c) Field procedures 
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d) Downgrading to Level D 

e) Use of safety ropes 

3) Level A - "Moonsui ts" 

a) Background search 

b) Reconnaissance visit 

c) Development of wdrk plan and safetv plan 

d) Field procedures 

e) Sa mp ling 

f) Cleanup 

4. SUMMARY AND CONCLUSIONS 
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SITE SAFETY CONSIDERATIONS Ai'l!D PERSONNEL DECONTAMINATION 
STATION OPERATION PROCEDURES 

1. INTRODUCTION 

A. Objective 
To provide an understanding of how to organize for hazardous 
waste site investigations, safe entry and return from the 
site, and personnel decontamination station (PDS) operations. 

B. Sequence of Presentation 

0 Organization of the field in ves ti gati on area 

0 Organization for work 

0 Entry to the hazardous site 

0 ·site safety procedures 

0 Exit from the hazardous site 

o Decontamination procedures 

o Closing the personnel decontamination station 

2·. EXPLANATION 

A. Organization of the Field Investigation Area 

1) Hazardous waste site 

a) Definition 
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b) Perform reconnaissance 

c) Determine boundaries 

2) Exclusion (control) area 

a) Buffer zone around hazardous site 

b) Contain gross contamination within the area 

c) Always treat as contaminated 

d) Size may be adjusted 

3) Hot Line 

a) Upwind of hazardous site 

b) Arbitrary line on ground 
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c) Should be visually obvious 

d) Deliberate attempt to control contamination 

e) Location may be adjusted 

4) Access Control Points 

a) Points to control entry and exit from hazardous site 

b) Pro per prot ec ti ve equipment re qui red 

5) Contamination Reduction Area 

a) Every effort made to remove all contamination 

b) Set up in clean and clear area 

c) Contains the Personnel Decontamination Station (PDS) 
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6) Contamination Control Line 

a) Separates contaminated zone from clean area 

b) Arbitrary line on ground 

7) Administrative area 

a) Houses command post and all support functions 

b) Located unwind of PDS 

B. Organization for Work 

1) One exarr.ple of how to organize for a worst-case 
situation. 

2) · Team Leader - Du ti es and responsi bi li ti es 

3) Equipment Man/PDS Operator - Duties and responsibilities 

4) Safety Officer - Duties and responsibilities 
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5) Work Party - Du ti es and res ponsi bi li ti es 

C. Entry to the Hazardous Site 

1) Brief work party 

2) Check wind direction 

3) Check and bag equipment 

4) Check protective equipment 

5) Communication checks 

6) Entry 

7) Maintain contact 
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D. Site Safety Procedures 

1) Observe buddy system 

2) Be deliberate in actions 

3) Maintain contact 

4) Practice contamination avoidance 

5) Follow predesignated routes 

6) Characterize site 

a) Radiation 

b) Oxygen levels 

c) Explosive hazard 
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d) Buried metal 

7) Monitoring weather conditions 

E. Exit from the Hazardous Site · 

1) Exit time 1.S pre-planned based upon air suoply available 

2) Leave contamination at site 

3) Be deliberate 1.n actions 

4) Observe buddy system 

F. Decontamination Procedures 

(Refer to graphic representation provided.) 

G. Closing the Personnel Decontamination Station 

1) Hot-line personnel perform equipment decon 
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2) Dispose of expenda~le wastes and decon solutions on site 

3) Decontaminate protective clothing so that it's ready for 
fut~e ~e 
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SEQUENCE OF PRESENTATION · 

FIELD OPERATIONS AND DECONTAMINATION PROCEDURES 

• ORGANIZATION OF THE FIELD INVESTIGATION AREA 

HAZARDOUS WASTE SITE 

EXCLUSION AREA (CONTROL AR EA) 

CONTAMINATION REDUCTION AREA 

SUPPORT AREA (ADMINISTRATION AREA) 

• ORGANIZATION FOR WORK 

• ENTRY TO THE HAZARDOUS SITE 

• SITE SAFETY PROCEDURES IN HAZARDOUS AREA 

• EGRESS FROM THE HAZARDOUS SITE 

• PCS PROCEDURES (DECONTAMINATION) 

• CLOSING THE PDS 
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ORGANIZATION OF THE FIELD INVESTIGATION AREA 

.... ----------- ............. ........ 
...... .... 

' ' ' ' HOTLINE~ 

\ 
\ 

\ 

CONTAMINATION~ 
CONTROL LINE \ 

ESTIMATED 
BOUNDARY 

\ \ 
\ 

EXCLUSION AREA 
(CONTROL AREAi 

"HOT" 

................ _________ __ 

DISTANCE VARIES 

HOTLINE~/ 
/ 

/ 
/ 

/ 
/ .,, 

.., .... 

\ 

\ 

ACCESS 
CONTROL 
POINT 

PERSONNEL DECON STATION 
(PDSI 

--------~40 M 
I 

I 
I 

CONTAMINATION~ 
CONTROL LINE I 

CONTAMINATION 
REDUCTION AREA 

IHOT?I 

I 
I 

I 
I 

I 

3-D-10 

WIND DIRECTION 

COMMAND POST 
(CPI 

SUPPORT AREA 
(CLEAN) 



SITE SAFETY PROCEDURES 

• OBSERVEBUDDYSYSTEM 

• PLAN YOUR ACTIONS--BE DELIBERATE 

• MAINTAIN CONTACT WITH SAFETY OFFICER 

• PRACTICE CONTAMINATION AVOIDANCE 

DON~ SIT OR KNEEL ON GROUND 

DON'T GROUND EQUIPMENT 

AVOID OBVIOUS CONTAMINATION 

• DON'T CLIMB OVER BARRELS OR OBSTACLES 

• FOLLOW PREDISIGNATED ROUTES 

• MONITOR (AS REQUIRED) FOR 

RADIATION 

o2 LEVELS 

EXPLOSIVE HAZARD 

BURIED METAL 

• · MONITOR WEATHER CONDITIONS 

HEAT STRESS 

COLD (FROSTBITE) 

ELECTRICAL STORMS 

WIND DIRECTION 
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. EGRESS FROM THE HAZARDOUS SITE 

• EGRESS IS A PLANNED ACTION--NOT A NECESSITY 

• DECONTAMINATE KNOWN CONTAMINATION (I.E., GLOVES) AT 
THE SITE . 

• MAINTAIN CONTACT WITH SAFETY OFFICER 

• BE DELIBERATE 

• DON'T LEAVE THE SITE ALONE 

-'-'"'i~O S7""17'. 
~... ~IS' 

~· ~ ~ 
-= ~ z ...... ___________________________________ \ ~1ZZ 

0
~~ 

(<'1' "" l'"f( PROl~c, 
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EQUIPMENT 
DROP 

A 

PLASTIC 
SHEET 

DEC ON 
OUTER 

GARMENT 

OE CON 
SOLUTION 

B 

(WASH TUBS) 

TYPICAL LAYOUT OF THE PDS 

(LEVEL A PROTECTION) 

REMOVE 
BOOT 

COVERS 

WI 
z l 
:if 

c 

~I CAN 
l: f (10 GALLONI 

OE CON 
BOOTS 

ANO 
GLOVES 

0 

DECON SOLUTION 
(10 GALLON) 

WIND DIRECTION 

TANK CHANGE-OVER POINT 

RINSE 
BOOTS 

ANO 
GLOVES 

E 

WATER 
(10 GALLON I 

REMOVE 
BOOTS 
ANO 

OUTER 
GARMENTS 

F 

CAN 
(32 GALLON) 

-~-------ABOUT 30 METER SEPARATION OISTANCE---------­

REMOVE 
SCBA 

G 

PLASTIC 
SHEET 
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REMOVE 
INNER 

GLOVES, 
SOCKS, ANO 

COTTON 
CLOTHES 

CAN 

H 

(32 GALLON I 

FIELD 
SHOWER 

FIELD 
EXPEDIENT 

REDRESS 
FIRST 
AID 
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CLOSURE OF PDS 

• HOT LINE PERSONNEL PERFORM EQUIPMENT DECON 

• DISPOSE OF EXPENDABLE WASTE ANO DECON SOLUTIONS 
ON·SITE 

• DECON PROTECTIVE EQUIPMENT FOR FUTURE USE 
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FIELD SAMPLING 

1. OBJECTIVE 

The objective of.this discussion is to present an overview of oro­
cedures and equipment for field environmental and hazardous waste 
sampling. 

2. SAMPLING PLAN 

A. General Considerations 

1) The uniqueness of many sites calls for imagination in ob­
taining samples. 

2) A sampling plan should be developed for the number, types, 
and potential locations of samples. 

3) Development of a plan makes it possible to anticipate the 
sample containers and preservation techniques needed. 

B. Criteria for Plan Development 

1) Objectives of field investigation 

3-E-l 



21 Personnel safetv 

3) Background information on the site 

4) Pot en ti al for off-site mig:rati on of contaminants 

5) Constraints of laboratory availability and cost­
effectiveness. 

C. Case Study - Surface Water Sampling Plan 

D. Determination of Sampling Location 

1) Surface Water 

a) Rivers, brooks, or streams running through or adjacent 
to the l~ach stream 

b) Site surface impoundment 

c) Upstream sample for background 

2) Soi 1 

a) Stains from spills or leaks 
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b) Low-running or non-running leachate seeps 

c) Subsurface samples 

3) Groundwater 

a) Existing monitoring wells on site 

b) Residential, municipal, or commercial wells close to 
site 

4) Air 

a) Upwind 

b) Downwind 

5) Hazardous Samples 

a) Open drums or containers 

b) Closed drums or containers 
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c) Surface impoundments 

d) Saturated soil 

3. WATER QUALITY SAi'1PLING 

A. Surface Water 

1) Surface Water Parameters/Equi prnent 

a) pH meter - used to help establish general water 
quality, e.g., pH can affect solubility of agents mi­
grating off site 

b) Conductivity meter - used to indicate presence of sus­
pended/dissolved agents migrating off site 

2) Surface Water Sampling Equipment 

a) Containers - For purgeable organics, use 40-ml vials 
with Tef Ion-backed septa; must be laboratory cleaned 

and dried. For metals, use high-density linear poly­
ethylene wide-mouth 8 oz. bottles. For priority pol­
lutant analysis, use half-gallon bottles. 500 ml 
polyethylene bottles and 16 oz. wide mouth .iars can be 
used for other parameters. 
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b) Glass tubing - Lengths of 6 to 8 mm glass tubing can 
be used with a pipet bulb to obtain samples from 
streams with low flow; must be lab cleaned and dried. 

c) Pond/lagoon sampler Teflon container att.ached to 
telescoping aluminum handle or wooden dowel for safely 

- obtaining samples form the shore of a pond or lagoon. 

3) Sampling Methods 

a) Most surface water samples for hazardous waste site 
are grab samples. 

b) For stream saflples, container may be inmersed direct­
ly. For low-flowing leachate stream, g;lass pipet may 
be used. 

c) For pond/lagoon sampling, divide surface area into 
grids. Try to obtain samples fro'JI several depths and 
from the sediment. 

d) Sample preservation is best accomplished by placing in 
cooler. Biodegradation may be a problem with organ­
ics. Mercuric chloride may be used if long holding 
time is anticipated. 

e) Field blanks of organic-free water should be used for 
quality control. 
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B. Groundwater Sampling 

1) Groundwater Parameters 

a) Water depth indicator equipment - to establish stati~ 
level of well for determining well volume. 

b) Well logs, if available from driller, may be used to 
provide information about depth of well again to 
help determine well volume. 

2) Groundwater Sampling Equipment 

a) Air drive pump - Used to discharge well. 

b) Bailers - Used to obtain samples; must be chemically 
inert. 

c) Multi-level sampling devices (Bar-Cad) - May be used 
to obtain samples for vertical profiles of groundwater 
cont ami nation. 

3) Samj>li ng Methods 

a) Important to discharge static water in well to obtain 
true groundwater sample. Discharge of 2 or 3 volumes 
is perferable. Extensive sampling programs may in­
volve longer pumping periods. 
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b) Chemically inert bai lers ( teflon/ copper) must be used 
for organics. Rinse with methanol prior to obtaining 
sample. 

4. SOIL SN1PLING 

A. Soi 1 Sampling Parameters/Equipment. 
type of equipment. 

B. Soil Sampling Equipment 

Type of soi 1 determines 

1) For surface soil samples of obviouslv stained.areas, dis­
posable scoops or tongue depressors way be used. 

2) A Cu/Be shovel may be. used to obtain a qui ck subsurface 
sample. 

3) A trier may be used to obtain a core sample. 

4) Augers may be used to obtain deep soil samples. 

C. Soil Sampling Methods 

1) Divide surface area into grids; sample from each grid to 
obtain composite soil. sample. 40 ml VOA vials or wide-
mouth 8-oz. glass jars may be u~ed. 
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2) Non-disposable items must be decontaminated. 

5. CONCENTRATED HAZARDOUS WASTE SAMPLES 

A. Liquid Samples from Drums (open), Lagoons, Tanks, Manholes, etc. 

1) Sa mp ling Equipment 

a) Glass tubing with pipet bulbs 

b) Evacuated sidearm flask attached to plastic tubing 

c) Non-sparking hand vacuum pumps to withdraw samples 
from containers 

d) Sample containers attached to a long handle 

e) For open containers, use 8 oz. glass bottle with bake­
lite caps, teflon liners. Leave 10% ullage. 

f) Use 40 ml septum vial for closed container 

B. Solid Hazardous Waste Samples 
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1) Parameters - material exposed to air, water may be stabil-
1 zed. 

2) Equipment and methods for obtaining solid samples 
similar to those for obtaining soi 1 sample, 1 .e., 
system, triers, disposable scoops. 

6. PACKAGING, LABELING Ai~D SHIPPING SAMPLES 

A. DOT Regulations 

B. Packaging Equipment 

are 
grid 

1) Sample bottles - small glass bottles, teflon-lined caps, 
10% ullage to allow for expansion 

2) Metal 1 gallon oaint cans packed with zonolite or verill.lcu­
lite to absorb shock or absorb spills. 

3) Coleman coolers to contain paint cans. 

4) Steel gas cylinders with zonolite/vermiculite for hazar­
dous samples from closed containers; lower sample con­
tainer into cylinder wi. th string. 

5) Affix appropriate labels and enclose chain of custody 
form. 
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1. 3csed- on a.vailc.Dle i:rformation, segres2te ~he cc.0 r:t2i_~,ers (i.e.~ 2:-:_1i:1s, 
sacks, etc.) according co waste types. 

2. Nuaber the containers containing the sa~e ~aste ty?es consecutively, 
starting from 01. 

3. Decide on ho~ sany sa~ples you wish to take. This number ~5 ~sually 

decc~~ined by ti-le ot.jecti•.:-e of the.: sc.rr.?li!lg. ?!.)r :--e:;ulF...r ::·._:::·.:e:.1-
lc~ce sEr:::plin_g, the collecti·Jn of one or t~·:c 52.i:!ples i.s :.~::::...:-.::.lly 

adeq~ate. In this case, ra~dom sa~pling is not necessary. Euc for 
- .- ''1 t • ._Cl .., r -.'"-.. --_.' ... --, ,-., C::: :=:;. C: ._,..I....., .... ,... r- - -:"" .., Cl ( S·.l c"r ~ S .~ r- ':""' • -:--.'.""" _j_• e •~or rc:_:,u~a or; or • ~sec_ c" :-'-'- :-· ____ , ,, .. _."' :::-c.'-'?l~S u _, ~ ._,n"' "'"'--~· ,_ 

2 .. ·.:2:-y group of fi-\,•e cont2ine:-s) tc.;:en ct rc~·Hiom v:ill generate 7:-:ore 

statistically valid data. ~ence if there ~ere 20 drums containing 
the sa~e type or ~asre, 5 drums have to be sa~pled. 

4. using the set of random nu~bers above, choose any number as a starting 
~ioin t. 

5. Frorn this nusber, go do\..-=n the columr:, ~:1~n to the ~2Xt colu.::H1 co the. 
right, or go in ·cny pr-edecer:r!ined Cir2c?:icn 1.:.:!cil -... :o·._:. :-1~-..... e se.iec~ed 

fi_-":-e n;..:..-;:bers beti . .>een 01 ~nd 20, v.-i r.·n no rt:~:cti:.-~ ·:-:s. Lcr5e:- T"tu:-:-~~2rs 

are ineligible. 
E~-:~:::-:pJ.e: If you \...~ere to c~-ic·ose 19 2s tbe s~~~::-::i!:g point on column 

four, the ~E:x t el i. g i bl e n i_:~::":>=r s 2s you go dO\..T!1 t~ is 
ooh~sn are 12 F-:-1d OL. So :ar you \;2-..'e cf1osen o:-1ly three 

el~_gible nu:r,C,e:-s. Prcc:.::2d to the next colu;;-.n. to tiiE: right. 
Coi"g dOi..'TI and startir:g from the top of this c-olurrm, toe 
n~xt eligible numbers are 12 and 13. Bue 12 is already 
c~osen. Proceeding to the 5ixch colu~n, the n~xt eligible 
·::7~b2r·is 16. Your fi'..1 e r2ndorr~ :j·u!:"::-.e:rs, tn~re::c.:-e, ere 
19, 12, 04, 13 and 16. Thcs c:-,e 6:-c::"!S ;,·it:h c:::_,:·c,~spc."(iL1g 
n·~;-.:'c_;2rs i~2-..'e to be sc.~pled. 3-E-14 



F 



EMERGENCY PREPAREDNESS 

1. INTRODUCTION 

A. Need for Emergency Preparedness 

Murphy's Laws are always in effect 

B. Advanced Planning 

1) Use of Safety Plan 

2) Training of Individual Team Members 

3) Medical Surveillance and Information on Team Members 

4) Availability of Emergency Equipment 

C. Anticipation of Problems: Use of preliminary assessments to 
determine pot en ti al physical problems that the Team Members 
wi 11 face. 

2 , TYPES OF EMERGENCIES 

A. Medical Emergencies 
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5) Heat Exhaustion 

6) Frost Bite 

7) Stroke 

B. Accidents 

1) Broken bones 

2) Burns 

3) Sprains 

4) Puncture wounds 

C. Equipment Problems 

1) Leaks in the Eastwind butyl rubber suit 
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2) Failure of the MSA 401 SCBA 

3) SCBA failure when in butyl rubber suit 

4) Failure of the Ultra Twin respirator 

3. ADVANCED PLANNING 

A. Escape Routes 

1) On-site escape - rapid evacuation from hot area to safe 
area.· 

2) Off-site escape best means for evacuation from site 
in case of catastrophe. 

B. Line of Sight 

A continuous line of sight must 
party at advanced oortions of hot 
the Safety Officer. 

be maintained between work 
area and the PDS Operator or 

1 ) If men are stationed beyond the PDS 
the line of sight with the work 
appro)'.>ri ately dressed. 
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2) Safety Officer must 
party in order to 
rescue effort. 

be dressed to same degree as the work 
provide an extra man for any needed 

C. Rapid Communication between Work Party and Safety Officer 

Work party members must have system for rapid and clear 
distress call back to Safety Officer. 

D. Telephone Numbers and Location of Emergency Services 

1) Local Police Department 

2) Local Ambulance Service 

3) Local Hospital 

4) Local Fire Department 

5) Poison Control Center 

E. Adequate and Clear Directions to the Site from the Locality of 
the Local Fire Department, Police Department, and Hospital 
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F. Safety Training 

1) First A.id Training 

2) CPR 

3) Rapid re~oval of incapacitated team menber 

4) Special treatment in decontaminating procedures to be used 
on injured persons. 

4. ANTICIPATION OF PROBLEMS 

A. Thorough Knowledge of Site 

B. Thorough Knowledge of Expected Weather Conditions 

C. Thorough Understanding of Task to be Performed 

D. Thorough Briefing of ALL Team Members on ALL Aspects of the 
Tasks 
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5. SUMMARY AND.CONCLUSIONS 

3-F-6 



DAY4 



A 



STATION #1 

LOCATION AND SETUP OF COM¥.AND POST; 
DRESS OUT 

1. INTRODUCTION 

Objectives·. The objectives of Station I of the Field Exercise 
are. to briefly discuss and present the equipment carried on 
the FIT Van, to discuss the method by which levels of 
protection are -arrived at, to discuss on-site comnunications, 
to dress out in the various levels of protection; to disc uss 
the layout on t_he Corrunand Post (CP), and to discuss and 
practice emergency evacuation. 

2. ·CP Layout The FIT Van serves as the primary piece of 
equipment in the Command Post (CP) and is the nerve center for 
on-site _operations. Criteria for selecting a CP location 
include: 

a. Wind direction 

b. Terrain Cline-of-sight, avenues of approach, 
Ingress and Egress) 

c. Site location (ownership) 

d. Location of ro.ads, power lines, and developed areas. 

e. Location of water and power 

f. Location of inhabitants 

3. FIT VAN EQUIPMENT 

This will consist of a rapid overview of the equipment contained 
on and in a FIT Van. The equipment will be displayed and avail­
able for hands-on use as times pertni ts. 
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4. COMMUNICATIONS 

A. Equipment 

1) CB and UHF Radios 

2) Other methods (horn, bell, flags, boards). Limited only 
by your imagination and the resources available. 

B. Procedures 

1) Radio 

2) Hand Signals, etc. 

5. PERSONNEL AND PERSONAL PROTECTION 

A. Level D - (Demonstration). 

B. Level C - (Dress out of 1 individual by attendees) 

C. Level B - (Dress out of 1 individual by attendees) 

D. Level A -

1) Dress Out Procedures - 1 Individual 

2) Airtank Change 

3) Stress Factors 

4) Attendees Dress Out in Modified Level A 
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6. EMERGENCY EVACUATION 

A. SITUATIONS 

1) Physical Injury 

2) Equipment Failure 

3) Panic or Distress 

B. METHODS 

1) Safety Officer 

2) Emergency Response Team 

3) Buddy System 

c. EQUIPMENT 

1) Wheelbarrow 

2) Stretcher 

3) Field Expedient Stretcher 

4) Boards 

5) Blanket 

6) One-Man Carry/Drag 

7) Harnesses 

8) _ Swiss Seat 
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ATTACHMENT TO STATION #1 

GENERAL SITE SAFETY PROCEDURES 

1. INTRODUCTION 

General site safety procedures are intended to protect individuals 
engaged in on-site activities. Compliance with established safety 
procedures is unquestionably one of the primary responsibilities 
of on-site personnel. 

2. GENERAL SITE SAFETY PROCEDURES LIST 

A. Plan site activities thoroughly ahead of time: Enter the site 
only to get to a designated point by a designated r6ute for a 
specific purpose. 

B. Always observe the buddy system: Never enter or exit a site­
alone, and never work alone in an isolated area. 

C. Always maintain contact with the Site Safety Officer and Com­
mand Post. 

D. Practice contamination avoidance: Never sit down or kneel; 
never ground equipment; avoid obvious sources - of contamina­
tion such as puddles; avoid unnecessary contact with on-site_ 
objects. 

E. Decontaminate known sources of contamination (such as gloves 
and boots) at the site. 

F. Keep track of weather conditions and wind direction. 

G. Never climb over or under refuse or obstacles. 

H. Never assume that a situation is as safe as it appears to be. 

I. Be alert to any unusual behavior on the part of other team 
members which might indicate distress, disorientation, or 
other ill effects. 

J. Be alert to any unusual changes in your own condition; never 
ignore warning signs or hesitate to report them at once. 
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K. No eating, drinking or smoking pass the Contamination Control 
Line. This includes team members at the Personnel Decontamin­
ation Station and members of the Emergency Response Team. 
Avoid all hand to ·mouth contact while contamination of your 
clothing or body is possible (i.e., until after showering). 
Any open wounds must be covered· with an air tight bandage; 
ideally, someone with an open wound should not enter the site. 
Persons with lesions or sores in the mouth will not enter the 
site. 
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COMMUNICATION PROCEDURES 

1. GENERAL CONSIDERATIONS 

A. Do not use CB lingo 

B. Use standard procedures and nomenclature. 

1) Begin each transmission by identifying the party you are 
trying to reach; then identify yourself. 

2) Wait for acknowledgement. 

3) Talk plainly, enunciate each word. 

4) End each transmission with "over". 

5) Phonetic alphabet is given on the following page. 

2. RECOMMENDED CALL SIGNS 

A. Connnand Post (GP) - EAGLE LEADER 

B. Safety Man/PDS - EAGLE SAFETY 

C. Work Parties - RECON ALPHA, RECON BRAVO, etc. 

3. TYPICAL TRANSMISSIONS 

A. "Recon Alpha, this 1s Eagle Leader. Over." 

"Eagle Leader, this is Recon Alpha. Over." 

B. "Recon Alpha, you have been at the site 10 minuites. Begin 
your exit in 5 minutes. Over." 

C. "Eagle Leader, I understand your transmission and will 
comply. Over." 

D. "Recon Alpha, this 1s Eagle Leader. Out." 

NOTE: The party that originated the first transmission 1s the 
only party that can terminate the discussion. 
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PHONETIC ALPHABET 

Letters Numbers 

A Alpha 1 

B Bravo 2 

c Charlie 3 

D Delta 4 

E Echo 5 (say Fived 

F Foxtrot 6 

G Golf 7 

H Hotel 8 

I India 9 (say Niner) 

J Juliet 0 (say Zero) 

K - Kilo 

L Lima 

M Mike 

N November 

0 Oscar 

p Poppa 

Q Quebec 

R Romeo 

s Sierra 

T Tango 

u Unifo.rm 

v Victor 

w Whiskey 

x X-ray 

y Yankee 

z Zulu 
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STATION f!2 

EQUIPMENT OPERATIONS 

1. OBJECTIVE 

To demonstrate the problems associated with the field use of the 
instruments discussed in Tuesday's lecture on air characteriza­
tion and field sampling. 

2. DESCRIPTION OF EXERCISE 

A. The participants will dress in tyvec suits, with disposable 
rubber gloves, and will wear the SCBA. Following a brief. 
review of the operation of the instruments each person will 
receive one or more ?ieces of the equipment. 

B. The following exercises will be performed: 

1) The response of the explosimeter, Draeger tubes, the HNU 
photoi oni zer, anci the OVA to methane and acetone. 

2) The response of the oxygen meter to methane (oxygen defi­
ciency) 

3) The response of the thyac to a radiation source. 

4) Di fferenti ati on between methane and an industrial solvent 
(acetone) 

5) Operation of the metal detector 

6) Operation of the resistivity meter 
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~SA ~·10DEL ZA. EXPLOSIMJ<;TER 

1. GENERAL DESCRIPTION AND APPLICATION OF THE INSTRUMENT 

The instrument is used to test an atmosphere for concentration of 
flammable gases and vapors, so that the appropriate decisions can 
be made about personnel safety on a site. Tests are made with the 
instrument by drawing a sample of the atmosphere over a heated 
catalytic filament which forms part of a balanced electrical 
circuit. Combustibles are burned on the filament which raises its 
resistance in proportion to the concentration of combustibles in 
the sample. The resulting unbalance of the circuit cases a 

deflection of the meter pointer which indicates on the scale the 
concentration of combustible gases or vapors in the sample. The 
scale is graduated in percent of the lower explosive limit. 

2. OPERATING INSTRUCTIONS 

In an area known to be free of combustible gases or vapors, 
prepare the explosimeter for operation as follows: 

A. Lift the end of the rheostat on/off bar and turn the rheostat 
knob one quarter turn clockwise. The meter pointer will move 
rapidly upscale and then return to zero or less than zero. 

B. Flush fresh air through the instrument by squeezing the 
aspirator blub five times. 

c. Adjust the rheostat knob until the meter pointer rests at 
zero. Clockwise rotation of the knob causes the meter pointer 
to move up scale. Avoid clockwise turning which resu 1 ts in 
moving the pointer much above zero, as this may shorten the 
life of the detector filament. 

D. Place the end of the sampling line at the point where the 
sample is to be taken. 

E. Aspirate the sample through the instrument until 
reading is obtained. Five squeezes of the bulb 
sufficient to give maximum deflection. 
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F. 

The graduations on the scale of the meter are in percent of 
the lower explosive limit. A deflect ion of the meter pointer 
between zero and 100% shows how closely the atmosphere being 
test~d approaches the minimum concentration required for the 
explosion. *When a test is made and the pointer is deflected 
to the extreme right side of the scale and remains there, then 
the atmosphere under test is explosive. *If the pointer moves 
rapidly across the scale and on continued as pi rat ion quickly 
returns to a position within the scale range or below zero, it 
is an indication that the concentration of flammable gases or 
vapors may be above the upper explosive limit. 

Do not turn the instrument off until you 
atmosphere being tested and you have flushed 
with fresh air. 

have le ft the 
the instrument 

3. LIMITATIONS Ai.'lD WARNINGS 

A. The instrument is not designed to work in an· oxygen-enriched 
environment (Oz above 25%) nor will it function properly rn 
an oxygen-deficient atmosphere (below 19 .5%). Therefore it 
should be used in conjunction with the oxygen meter to monitor 
the oxygen concentration. · 

B. The instrument will not indicate the presence of explosive or 
combustible mists or sprays such as lubrication oil or 
explosive dusts such as grain or coal dusts. 

C. Care should be taken when sampling over liquids. 
liquids into the instrument. 

Do not draw 

D. The following substances may "poison" the detection filament: 
leaded gasoline, silanes, silicones, silicates, or any silicon 
containing compound. 

E. The relative humidity must be in the range of 10-90%. 

F. The instrument has a tolerance of +40%. For example, a 
reading of 20% LEL could be as high as -28% or as low as 12%. 

4-B-3 



G. Do not switch the instrument on or off unless you are in a 
known combustible-free atmosphere. 

H. The explosive limits for many gases and vapors are way above 
the TLV's for those substances. 

I. Fuming acids will also "poison" the detection filament. 

4. STANDARD OP ER..<\ TING PROCEDURE GUIDELINES 

·A. If the % LEL is (20% - complete on site inspection. 

B. If the % LEL is )20% ~conduct careful survey to determine the 
source if possible 

C. If the.% LEL is > 50% - withdraw immediately and notify the 
fire department. 
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DRAEGER TUBE AIR GRAB SAMPLER 

1. GENERAL DESCRIPTION AND APPLICATION OF THE INSTRUMENT 

The Drager Tube Air Grab Sampler consists of a bellows pump for 
drawing air and detector tubes which are chosen as a function of 
the measurement to be carried out. The detector tubes are 
available for a variety of gases and concentration ranges, but 
this may be best described as a semi-quantitative method. There 
are detector tubes available for gases which are not detected by 
the organic vapor analyzer and which would actually poison the 
filament of the explosimeter and oxygen indicator. Some examples 
would be hydrogen sulfide, sulfur dioxide, sulfur trioxide 
hydrogen chloride, hydrogen cyanide and chloride. The presence of 
any of these would obviously affect the level of protection needed 
on site. However, there must be sufficient background information 
available which would help determine the idendty of the 
substances so that the proper tube could be selected. 

The test is performed by drawing air through the detector tube and 
observing a color change or st•in in the tube .. Scale markings on 
the tube enable determinations of subsurface concentration. 

2. OPERATION OF THE INSTRUMENT 

A. Break off both tips of the Draeger tube in the break-off 
eyelet or in the break-off hust. 

B. Insert the tube tightly into the pump head with the arrow 
pointing toward the pump. 

C. Fully compress the bellows. 

D. Straighten the fingers. The suction process takes place 

E. 

automatically and is completed when the limit chain is taut. 
(The bellows is calibrated to draw in 100 cm3 of air per 
stroke. Since the suction of the pump is caused only by the 
relaxation of the springs, any subjective influence is 
excluded.) 

Repeat the suction process as often as specified in the Tube 
Operating Instructions. (The nature of the tube filling will 
vary the resistance of the air coming through the tube, and 
the "opening time" of the bellows is therefore affected. 
Range of time is 3 - 40 seconds.) 
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F. Evaluate the indication as decribed in the tube operating 
instructions. 

G. Remove the spent tube and dispose of it on site. 

H. Be fore putting the bellows pump 
making a few strokes without 
environment. 

3. LIMITATION AND WARNINGS 

away, flush it 
a detector tube 

out with air, 
in a clean 

A. Try to establish from background information (interviews, 
etc.) the nat.ure of the site contaminants so that an 
inte 11 igent select ion of a Draeger tube may be made. 

B. When drawing air into a tube, keep your eyes on the tube to 
note any color change or stain development. For example, if 
you have selected a hydrogen sulfide tube with a sensitivity 
range of 0.5 to 1.5 ppm, requiring 10 strokes, and you .are in 
an atmosphere of much higher concentration, the tube will 
quickly become fully developed after only one or two strokes. 

C. Read the tube immediately upon completion of the last stroke. 
Elapsed time may affect the true reading. 

D. Some tubes require that an ampule within the tube be broken to 
release a reagent before air is drawn through. 

E. Because the tubes contain silica gel, high humidity may affect 
results. 

F. Many types of tubes have cross sensitivities to other 
substances and will therefore give incorrect readings in 
atmospheres containing substances other than the gas being 
measured. These cross sensitivities are the result of several 
interactions. 
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MSA XODEL 245R OXYGEN INDI GATOR 

1. GENERAL DESCRIPTION AND APPLICATION OF THE INSTRUMENT 

The oxygen indicator provides a quick and simple way to determine 
the concentration of atmospheric oxygen on site, which is essen­
tial to consider in making a decision about the level of respira­
tory protection· required for site inspection personnel. Its use 
in conjunction with the explosimeter also renders information 
about the explosivity of the site atmosphere., i.e., as the upper 
explosive limit is reached in an atmosphere, the oxygen level 
decreases. The oxygen indicator also establishes the limits of 
oxygen concentration in which the explosmeter can function proper-
1 y, i . e . , 19 . 5 % - 25 % • 

The actual sensing device consists of an oxygen specific perme­
able membrane which allows oxygen to pass into the sensor until 
the partial pressures equalize on ·both sides of the membrane. 
Once the oxygen is inside the sensor, there is an electrolyte 
solution which surrounds two electrodes. An oxidation-reduction 
reaction occurs in which the amount of current generated is di­
rectly proportional to the oxygen concentration. The change in 
current is detected by the meter circuit and the needle is cali­
brated to indicate oxygen concen.tration in percent which is read 
out directly. 

2 • CALIBRATION 

The sensor is temperature-compensated from 32°F to 104°F. The 
indicator response time is increased in temperatures beyond the 
compensated range, partially below 32°F. 

To calibrate, press the button on the right side of the case and 
expose th~ sensor to fresh air, allow the sensor to be exposed to 
fresh air until the meter reading sta_blizes, then set the meter at 
the 20. 81~ mark by rotating the calibration screw at top of the 
indicator case. The calibration is quite stable over long periods 
of time and will not require large connections until the end of 
the useful life of the sensor is reached. A need for more fre­
quent and larger calibration is indicative of the need for sensor 
replacement. 

3. OPERATION 

After checking the reading of the indicator with fresh air, place 
the sensor in the atmosphere to be tested, press the button on the 
right side of the case, and read the oxygen concentration. In 
sample areas were the temperature is not constant (changes by more 
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than 30°F) or in sampling atmospheres that differ 
from that of calibration air (by more than 30°F) 
reading should be rechecked every hour to obtain 
accuracy possible. 

in temperature 
the fresh-air 
the greatest 

4. LIMITATIONS AND WARNING 

A. 

B. 

Condensation of moisture 
02 readings. To avoid 
reach ambient temperature 

on the sensor face will 
this problem, al low the 
before taking readings. 

cause low 
sensor to 

Strong oxidants such as fluorine, 
lead to erroneously high oxygen 
present in concentrations exceeding 

chlorine, 
readings 
5,000 ppm 

and ozone 
when these 
or 0.5%. 

will 
are 

C. Concentrations of C02 greater than 1% will reduce sensor 
life. 

D. Changes in barometric pressure due to altitude will also have 
an effect on the meter reading. The instrument is calibrated 
for 20·.8% 02 at sea level (1 atmopshere). At higher alti­
tudes, the meter will therefore indicate a lower percentage of 
oxygen by volume; however, adequate oxygen to sustain life is 
dependent on partial pressure rather than percentage by volume · 
and a lower reading at a higher altitude. is acceptable. We 
will anticipate this situation by consulting t_opographical 
maps of sites prior to inspection and inform the staff of 
necessary compensation for the oxygen indicator. 

E. Relative humidity operating range is 10 - 90%. 

F. Avoid touching sensor with hand or sharp objects, the membrane 
is easily damaged. 

G. Acid mists or other corrosive atmospheres poison the probe. 

H. Check atmosphere for explosivity before activating oxygen 
indicator. 
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5. STANDARD OPERATING PROCEDURES GUIDELINES 

If the oxygen level is < 19.5%, continue inspection with SCBA and 
identify oxygen-deficient area. 

If the oxygen level is >19.5%, continue inspection; cartridge 
respirator may be allowed if other pa~ameters permit. 
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FISHER M-SCOPE MODEL TW-5 METAL DETECTOR 

1. GENERAL DESCRIPTION 

The detector consists of the instrument itself, a carrying· case, and 
an aluminum handle: It detects the presence of buried metal objects 
through the use of an induced electromagnetic field. The instrument 
cons is ts of two principal components: ( 1) a directional radio-type 
transmitter and (2) a directional radio-type receiver. The function 
of the transmitter is to generate an electromagnetic field in a buried 
metal object, either through inductive or conductive methods. The 
directional radio receiver locates the metal object by detecting and 
tracing this field. 

2. USE AND OPERATION 

Refer to the operating manual for detailed instructions on assembly 
and maintenance. To locate a buried metal object such as a drum, the 
suspected area should be traversed systematically at intervals of 
three to seven feet. The object will be indicated by elevation in 
speaker· tone and meter reading. Once the object has been 
approximately located, it ·may be pinpointed by holding the instrument 
in normal horizontal operatin·g position and, while standing in one 
spot, slowly rotating the instrument thr~ugh a 360° horizontal 
circle. If the operator's feet are directly over the object, 
variations in ~peaker tone and meter reading will be minimal. If not 
directly over the object, the operator will get a fluctuating 
reading. 

3. MAINTENANCE 

Batteries should be checked at least monthly. Spare batteries (type 
NEDA 1603 9-volt, paperclad) should be obtained. 

Before each use, the unit should be checked out over some known buried 
object. 
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VICTOREEN MODEL 490 THYAC III SURVEY METER 

1. GENERAL DESCRIPTION 

The Model 490 is a pulse-count ratemeter .and power supply. With the 
pancake detector probe, it acts as a survey meter for alpha-beta-gamma 
radiation. Operation range is 0-80,000 cpm or 0-20 mr/hr approximate 
radiation intensity with appropriate detector. 

2. USE AND OPERATION 

This instrument should be used only by persons who have been trained 
in the proper interpretation of its readings and the appropriate 
safety procedures to be followed in the presence of radiation. 
Failure to follow instructions may result in inaccurate readirtgs 
and/or user hazard. Indicated battery and operational (checksource) 
tests must be performed prior to each use to assure that the instru­
ment is functioning properly. Failure to conduct periodic performance 
tests in accordance with ANSI N323-1978, paragraphs 4.6 and 5.4, and 
to keep records thereof in accordance with paragraph 4.5 of the same 
standard, could result in erroneous readings of potential danger. Do 
not connect or disconnect any detector while· the instrument is on. 
Wait two minutes.after it is turned off before connecting or discon­
necting any detector. Failure of transistors will occur if the in­
structions are not followed. 

The ratemeter is designed for 100 hours continuous use on two 11 0 11 

cells and longer with intermittent use. It requires trained personnel 
to interpret readings. Be sure to read the instruction manual before 
using. The instrument is in a weather proof case, which contains the 
two operating controls on top, the function switch, and response 
switch. 

A low-intensity beta checksource is provided on the _case~ 
limits are -30° to +sooc (limit"s for batteries may be 
May be used with headset or audio speaker. May be put in 
when appropriate to prevent contamiantion. 

3. MAINTENANCE 

Temperature 
different). 
plastic bag 

Do not store with batteries in instrument. Replace batteries as indi­
cated during the battery check done before each use. Recalibrate 
periodically. 
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STATION /13 

DOWNRANGE CONSIDERATIONS 

1 . OBJECTIVE 

The objective of the Downrange Considerations practical ex­
ercise is to provide an opportunity to experience the 
problems associated with operations in a toxic atmosphere. 
Through participation in an actual samplin3 exercise under 
simulated toxic conditions, the attendees will develop an 
appreciation for the planning, organizing, equipping, and 
physical hardships of operations in a toxic environment. 

2. DEMONSTRATION 

A. Using an attendee, the limitations associated with the wearing 
of protective equipment will be demonstr.ated. 

B. Identification of an individual dressed in protective clothing 
is difficult. 

1) Positive identification of entry party members is essen­
tial for control and safety. 

2) Identify by system such as: 

a) Marking with colored tape 

b) Masking tape with name marked by felt tip marker 

c) Names marked on hard hats 

d) Names written on protective clothing 

3) Be sure to put marking in spot visible even when all gear 
is being worn. 
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c. Demonstration of simple problems associated with protective 
clothing. 

D. Demonstration of visual acuity problems encountered while 
wearing a protective mask. 

E. Demonstration of dexterity problems encountered while wearing 
protective gloves. 

F. Summary of teaching point for the class. 

1) As you increase the use of protective equipment you: 

a). Decrease the ability of the individual to perform 
simple tasks. 

b) becrease individual dexterity and mobility. 

o Ability to carry equipment 

o Ability to turn knobs and adjust equipment 

c) Present vision problems. 

o Visual acuity 

o Field of vision 

o Ability to ue optical equipment 

2) Because of the encumbrance of protective clothing:. 

a) Keep tasks simple 

b) Plan fewer tasks per individual 
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3) Wearing of protective equipment will require: 

a) More time than normal to do a task 

b) More people than normal to do a given task 

3. DISCUSSIOt~ AND ORGANIZATION OF THE ENTRY PARTY PRACTICAL EXERCISE 

A. This prac.tical exercise is based upon an actual sampling mis­
sion conducted by the Region II Technical Assistance Team fol­
lowing the explosion and fires in the Chemical Control Corp. 
site, Elizabeth, N.J. 

B. Before entering a site, you need to know: 

1) The toxic hazards associated with the site. 

2) The specific mission or tasks to be performed in the site. 

3) This information then is used to develop the level of pro­
tection to be used and the organization of the team. 

C. For this exercise, it is assumed that: 

1) Air monitoring of the site has revealed: 

a) Toxic concentrations above TLV 

b) A broad mixture of toxic agents 

c) No percutaneous agents. 

2) Based upon the air monitoring, personal protection is pre­
scribed as follows: 

a) Self-contained breathing apparatus 
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b) Disposable coveralls 

c) Boots 

d) Gloves 

D; The miss ion of the entry·. party will· be to take two samples: 
one soil sample and one water sample. 

E. The instructor now selects members of the class 
position and describes the team member's duties 
bilities as he selects them. 

for each team 
and res pons i-

1) Entry Party Team Captain 

a) In charge of the entry party while downrange. 

b) Responsible for the overall safety of the party. 

c) Acts as the recorder for th·e sample data. 

d) Carries the radio and maintain communications with 
the hot line party. 

e) Stays in the rear of the entry party to observe all 
operations and safety practices. 

f) Monitors the time remaining on air tanks to determine 
the time required for exiting the site. 

g) Carries a clipboard, ball point pen, and radio. 

2) Photographer 

a) Takes photographs of sample locations and procedures 
as documentation for. subsequent report. 
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b) Places himself in the middle of the party when 
entering the site. 

c) Instructor issues the team member a Polaroid camera 
and ball point pen. 

3) Monitor 

a) Monitors for explosive atmosphere and oxygen content 
of the air: If the oxygen content is beiow 19.5% or 
above 25%, the explosimeter will not operate. 

b) Serves at the lead member as the team proceeds down 
range. 

c) Instructor issues the team member an explosive gas 
meter and an oxygen meter. 

4) Sampler 

a) Takes one soil sample and one water sample. 

b) Places himself in the middle of the party when enter­
ing the site. 

c) Issued a spatula for taking the soil sample and a 
glass tube for taking the water sample. 

5) Sample carrier 

a) Carries the sample bottles. 

b) To uncap the bottles, hold them while the sample is 
put in them, and recap. 

c) Wears a double set of gloves for a demonstration to be 
conducted at the sample point. 

d) Places himself in the middle of the party when enter­
ing the site. 
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e) Instructor issues the team member the two sample bot­
tles. 

F. Consideration for Other Team Members 

1) Use of guides to avoid special hazards which might be pre­
sent in the site. 

2) If entry party will be out of direct line of site of the 
hot line:. 

a) Observers stationed on tall buildings, hill tops, 
or other high observation point. · 

b) Observers placed 
points where they 
still observe the 

within the site at intermediate 
are in site of the hot line and can 
work party. 

3) A seoarate safety observer 

4) Additional equipment carriers 

G. General Considerations 

1) Team entry and exit routes should be planned. 

2) A detailed work plan should have been developed and prac­
ticed if necessary. 

3) There should be an emergency evacuation signal established 
such as port ab le air horns, beating a wrench on a con­
tainer, etc. 

H. Dress Out 

1) Care must be taken during SCBA checkout to prevent damage 
to the units. 

2) As soon as the entry team is ready, they should be ar­
ranged in the proper order and taken to the hot line. 
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4. DOWNRANGE OPERATIONS 

A. Entry 

1) Team members hook up air masks. 

2) Team captain conducts check of team members and arranges 
members in proper entry sequence. 

3) Team crosses hot line and proceeds toward sample area. 

4) Appropriate team members operate the oxygen and explosive 
gas monitoring ~quipment. 

B. Soil Sample 

1) Sample carrier uncaps bottle and holds it out to receive 
sample. 

2) Sampler uses spatula to dig sample and put in bottle. 

3) Photographer takes picture (2) of process. 

4) Sample carrier recaps bottle. 

5) Team captain records time, type of sample, and sample 
point. 

6) Incorrect Techniques 

a) Kneeling on ground 

b) Squatting in such a manner as to transfer contaminate 
from boots to clothing. 

c) Leaning or sitting on trees, drums, or equipment. 
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7) Use ground cloth for kneeling or placement of equipment. 

C. Water Sample 

1) Sample carrier uncaps bottle and holds it out to receive 
sample. 

2) Sampler uses glass tube to take water sample and put it in 
bottl8. 

NOTE: Dexterity problems usually occur causing the water sample 
to flow on the outside of the bottle and over the gloves 
of the sample carrier. 

3) ·Photographer takes picture of process. 

4) Sample carrier recaps bottle. 

5) Team captain records time, type of sample, and sample 
point. 

6) Sample holder changes outer gloves. 
' 

D. Exit 

a) Change of outer gloves avoids contaminating a next 
sample that might be taken. 

b) Change of gloves would be appropriate to prevent con­
taminating equipment. 

c) Gloves could be changed to either a heavier or ligher 
weight. to perform a different operation. 

1) The team with the team captain in trail moves from the 
sample point to the hot line. 

2) Samples are deposited for processing by hot line oper­
ators. 
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E. Packaging of Water Sample 

1) One team member opens a plastic bags and holds it out to 
receive the sample. 

2) Second team member affixes label to waste sample bottle 
and drops bottl~ into plastic bag. 

3) First team member seals the plastic bag and puts it into a 
metal paint can. 

4) Can void is filled with vermiculite. 

5) Lid is attached to can and secured with metal clips. 

6) Can containing the water sample is then put in a cooler 
filled the vermiculite. 
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5. SPECIAL CONSIDERATIONS 

A. Team Members Feel: 

1) Fatigue from the wearing of the mask and equipment. 

2) Thirst from mi.nor dehydration. 

3) Hot from a temperature buildup due to the protective 
clothing. 

B. Hot Weather Operations 

1) Da_nger of: 

a) Heat stroke 

b) Heat prostration 

c) Dehydration 

2) Provide: 

a) Fluid replenishment 

b) Frequent rest periods 

c) Work crew changes 

3) Consider starting work earlier in the morning to avoid the 
hottest part of the day. 

4) Establish temperature limits at which operations will be 
terminated. 

C. Cold weather operations 
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1) Danger of: 

a) .Frost bite 

b) Malfunction of equipment 

2) Provide: 

a) Frequent rest periods 

b) Warming tents or ~reas 

c) Frequent protection equipment checks 

d) Work crew changes 

D. Prolonged Operations: 

1) Problems: 

a) Accumulated work crew fatigue 

b) Increased danger of accidents 

c) Logistics problems associated with air tanks, pro­
tective clothing changes, food, and equipment 

2) Consideration 

a) Larger crews 

b) Larger support element 

c) More supervisors 

d) Multiple work. crews 
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6. SUMMARY 

A. Operations in a Toxic Environment Require: 

1) More time than normal 

2) More people than normal 

B. When Planning an Operation: 

1) Keep tasks simple 

2) Plan every detail of the downrange operation 

3) Provide adequate logistical support. 

4) Take into consideration any special conditions such as 
temperature or length of operation. 
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STATION #4 

PDS OPERATIONS 

1. INTRODUCTION 

A. Objective To provide the st•Jdent practic.:o.l training in Set­
ting up a Personnel Decontamination Station (PDS ), processing 
contaminated personnel through the PDS, and properly closing 
the PDS. 

B. Presentation of Scenario 

1) Worst case situation 

2) One work party to be decontaminated 

3) Hot line to be moved back because of inadvertent contamin­
ation of 'former areas. 

4) Safety Officer is designated. He is to take charge and 
direct actions of other team members. 

2. PRACTICAL EXERCISE 

A. Two of the students are dressed in Level A protection. Air 
supplies are reduced to approximately 6 minutes. 

B. Remaining students reestablish PDS 

C. Students in Level A exit area 

D. PDS operators (dressed in modified Level B) perform step-by­
step decontamination procedures. 

E. Emphasis placed on proper undressing procedures 
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F. PDS operators decon equipment and each other (as required), 
and then close down site. 

G. Protective gear is made ready for future use. 

3. CRITIQUE 

A. Attendees briefed on all deficiencies and shortcomings 

B. Attendee questions discussed. 
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HEALTH AND SAFETY RIGHTS AND RESPONSIBILITIES 

1. OBJECTIVES 

A. To provide an understanding of EPA's Occupational Medical Mon­
itoring Program guidelines and their importance and liIT'i ta­
t ions regarding employees engaged in hazardous waste site in­
ves ti gati on. 

B. Explain the standards, Agency requirements, and availability 
and use of protective clothing. 

C. Explain the personnel rights and responsibilities under 
Occupational Health.and Safety Act and Agency guidelines. 

2. OCCUPATIONAL MEDICAL MONITORING PROGRAM 

A. Legal Requirements 

1) The Occupational Safety and Health Act of 1970, Section 19 
states, "It shall be the responsibility of the head of 
each Federal Agency to establish and maintain an effective 
and comprehensive occupational safety and health program 
consistent with the standards promulgated under Section 
6." Section 6 C(7). 

2) OSHA Safety and Health Standards, 29 CFR 1910 promulgated 
under Section 6 of the Act specifically requiring medical 

4-E-l 



examinations or medical surveillance. 

a) 1910.134(b)(l0) - Respiratory Protection 

b) 1910.441 
Operations 

Medical Requirements, Commercial Diving 

c) 1910.1000 - Toxic and Hazardous Substances 

3) The proposed rule on Basic Program Elements for Federal 
Employee Occupational Health and Safety Programs, 29 CFR 
1960.7(c) (7) requires that the agency provide f~nding for 
medical surveillance programs for employees. 

B. EPA's Occupational Medical Monitoring Program 

1) Memorandum of 1/13/77 issued guidelines for establising 
the Agencywide Health and Monitoring Program 

a) Designed basically for laboratory employees 

b) Did include employees who collect various types of 
polluted samples, i.e., stacks, sewage, highly toxic 
effluents. 

4-E-2 



c) Maintenance and custodial personnel who occasionally 
could be exposed to unexpectedly high concentrations 
of toxicants. 

2) Memorandum of 3/6/78 issued Interim Guidelines for the 
Continuation of the Medical Monitoring Program. 

a) Continue baseline examinations for new employees under 
the 1977 guidelines. 

b) Provide screening medical monitoring for employees who 
had already received the baseline examination. 

Minimum: 

o Internal medical and occupational history 
review 

o Basic blood and urine laboratory tests 

3) Guidelines for FY 1980-81 were issued. by Memorandum of 
10/29/79. 

a) Designed basically for laboratory and field workers 

b) Recommended inclusion of part time and temporary 
employees 

4) The Agency pays all costs of the Occupational Medical 
Monitoring Program. 
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5) The Program is voluntary with the exception of a few 
persons whose jobs require examinations. as a condition of 
employment. 

6) Frequency of examinations or screenings is still annual 
unless special testing is required because of a particular 
exposure. 

7) Proposed Agency policies are expanding the number of job 
categories that will require preplacement and periodic 
health assessment examinations. 

a) Employees required to wear respiratory protection 

b) Employees engaged in field activities whose duties 
pose a poss ibi li ty of exposure to toxic or hazardous 
substances. 

8) Types of Examination we have discussed 

a) Baseline (preplacement or pre-employment) 

o Should consist of a complete medical examination 

o Provides a reference point 
subsequent examination findings. 
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b) Screening Medical Monitoring 

o Detects whether an employee is suffering harmful or 
potentially harmful effects from work exposure, 
particularly ~oxic substances. 

o To determine if environmental controls (personal 
protective clothing and equipment) are effectively 
controlling the health hazards from job exposure 

8) Types of examination not a part of ~n Occupational Medical 
Monitoring Program 

a) Fitness Examinations - Must be reasonable and cannot 
be used to discriminate against an individual. 

o Return to work examinations. 

o "Safety" examinations 

o Examinations at the Request of the Supervisor 

b) Health Promotion Examinations 

o . Over 40 employees 
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o Employees in stress positions 

c) HeBlth Screening 

o Diabetis 

o Glaucoma 

o TB 

9) The EPA Occupational Medical Mani taring Program is not a 
substitute for a general health care program. 

10) Although Medical conditions noted during medical 
monitoring examinations not occupatlonally related are 
discussed and employee referred to personal physician is 
warranted. 

11) The records established by the Medical Monitoring Program 
must meet the requirements of the Privacy Act of 1974. 

12) OOHS recruiting for a medical doctor to handle the 

4-E-6 



Agency's medical monitoring program. 

13) The Agency Occupational Health and Safety Manual will 
contain a chapter on the Occupational Medical Monitoring 
Program. 

14) Participation in the Agency's Occupational Medical 
Monito~ing Program is not a guarantee of good health. 

C. Questions/Discussion 

3. PERSONAL PROTECTIVE CLOTHING 

A. Legal Requirements 

1) Occupational Safety and Health Act of 1970, Section 6C(7) 
establishes the requirement for protective equipment. 

2) 5 USC 7903 (1966) Clothing and equipment for protection of 
Federal employees 

3) EPA Order 3100.1, Uniforms, Protective Clothing, and 
Protective Equipment 
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B. EPA's Protective Clothing and Equipment Program 

1) Order 3100.l established Agency policy " .... will be 
prescribed for use, at Government expense, only where 
the wearing of such items is necessary because of the 
nature of the employee's duties." 

2) P~otective Clothing and Equipment 

a) Employees 
clothing 
duties. 

and 
and 

visitors 
equipment 

required to wear 
while performing 

protective 
hazardous 

b) Employees responsible for care of protective clothing 
and equipment, except disposable items. 

c) Personal protective equipment and clothing provided by 
the Agency. 

3) Two ways to provide employees protective equipment and 
clothing. 

a) Direct issurance 

b) Payment of an allowance to employees 
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4) The 1972 EPA Order ts hroad enough to justify the 
purchase and use of any type of personal protective 
equipment and clothing required to protect employees 
involved in hazardous duties. 

5) Proposed Chapter in Occupational Health & Safety Manual on 
Hazardous Waste Site Investigations and Environmental 
Spill Responses. 

a) Establishes levels of protection 

.b) Makes recommendations for protective clothing and 
equipment at each level. 

o Level A 

o Level B 

o Level C 

o Level D 

D. Personnel Rights and Responsibilities 
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1) Agency Responsibilities 

a) Employment and place 
recognized hazards 

of · employment free from 

b) Comply with OSHA standards 

c) Develop, implement, and evaluate an occupational 
safety and health program. 

d) Promote employee awareness 

e) Acquire, maintain, and require use 
protective equipment and clothing. 

of personal 

f) Ensure that money is available for training, personal 
protective equipment, medical surveillance, etc. 

g) Provide for evaluation of Agency management 
and supervisors in meeting requirements 
Agency's health and safety program. 

h) Discrimination. 
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2) Supervisory Responsibilities 

a) Furnish employees employment free of hazards to the 
extent of their authority. 

b) Comply with all health and safety standards 

c) Comply with all rules and regulations issued by the 
Agency. 

Functions under the responsibilities: 

. Keep records, report injuries and illnesses, 
investigate accidents and exposure to hazardous 
conditions, identify and eliminate hazards, 
conduct inspections, collllilunicate information to 
their employees, provide training, assure that 
employees use all required personal p~otective 
equipment. 

3) Employee Responsibilities 

a) Comply with all standards, rules, regulations and 
orders 

b) Use personal protective equipment and clothing· 

c) Right to report unsafe or . unhealthful working 
conditions 
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d) Right to request an inspection 

e) Authorized time to participate in health and safety 
activities 

f) Access to OSHA and Agency standards, 
illness statistics, and procedures. 

i.nJury and 

g) Right to appeal to the Department of Labor 

h) Right to choose not to perform assigned task 

o Reasonable apprehension of risk 

o Reasonable 
available 

belief 

o Disciplinary actions 

no alternative action 

i) On-the-job conduct regarding health ~nd safety 
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o Observe all _rules, signs and instructions 

o Failure to report accidents 

o Failure to use protective clothing and equipment 

o Endangering the safety or causing injury to 
personnel or property through negligence. 

E. Comments/Discussion 
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OBJECTIVES OF THE COURSE 

• PROVIDE UNDERSTANDING OF 
EPA'S OCCUPATIONAL MONITORING 
PROGRAM 

• EXPLAIN STANDARDS, AGENCY 
REQUIREMENTS, AVAILABILITY ANO 
USE OF PROTECTIVE CLOTHING 

• EXPLAIN PERSONNEL RIGHTS AND 
R ESPONSIBI LITI ES 
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OCCUPATIONAL MEDICAL 
MONITORING PROGRAM 
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LEGAL REQUIREMENTS 

•· OSH ACT OF 1970. SECTION 19 

• 29 CFR 1910, OCCUPATIONAL 
SAFETY AND HEALTH STANDARDS 

• AGENCY REQUIREMENTS 
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EPA'S OCCUPATIONAL MEDICAL 
MONITORING PROGRAM 

• AGENCY PAYS ALL COSTS 

•·PARTICIPATION IS VOLUNTARY EXCEPT 
WHERE EXAMINATIONS ARE A CONDI­
TION OF EMPLOYMENT 

• FREQUENCY - ANNUALLY 

• PARTICULAR EXPOSURE MAY REQUIRE 
SPECIAL TESTING 
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EPA'S MEDICAL MONITORING PROGRAM 

DOES NOT 

• SUBSTITUTE FOR A GENERAL HEALTH CARE PROGRAM 

• GUARANTEE YOUR GOOD HEAL TH 

DOES 

• DETECT HARMFUL OR POTENTIALLY HARMFUL EFFECTS 
FROM WORK EXPOSURE 

• DETERMINE IF CONTROLS ARE EFFECTIVE 
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PROTECTIVE CLOTHING AND 

EQUIPMENT PROGRAM 
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EPA'S PROTECTIVE CLOTHING AND 

EQUIPMENT PROGRAM 

LEGAL REQUIREMENTS 

• 5 USC 7903 - CLOTHING AND EQUIPMENT 
FOR PROTECTION OF FEDERAL EMPLOYEES 

• OCCUPATIONAL SAFETY AND HEALTH ACT 
OF 1970, SECTION 6{C) (7) 

• EPA ORDER 3100.1 - UNIFORMS, PROTECTIVE 
CLOTHING, AND PROTECTIVE EQUIPMENT 
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LEVELS OF PROTECTION 

LEVEL A - HIGHEST AVAILABLE LEVEL OF BOTH RESPIRATORY ANO 
SKIN CONTACT IS NEEDED. 

LEVEL B - HIGHEST LEVEL OF RESPIRATORY PROTECTION IS NEEDED 
BUT ADVERSE .EXPOSURE TO EXPOSED SKIN AREAS IS UN­
LIKELY. 

LEVEL C - AIR-PURIFYING RESPIRATORY PROTECTION AND SKIN 
CONTACT PROTECTION. EMERGENCY ESCAPE RESPIRATOR 
REQUIRED. 

LEVEL 0 - BASIC WORK UNIFORM. AIR·PURIFYING RESPIRATOR 
AVAILABLE. 
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LEVELS OF PROTECTION 

LEVEL A 

PROTECTIVE EQUIPMENT 

• SCBA, OPEN CIRCUIT, PRESSURE-DEMAND 

• TOTALLY ENCAPSULATED SUIT 

• GLOVES 
INNER - {SURGICAL) 
OUTER - (CHEMICAL PROTECTIVE) 

• BOOTS, STEEL TOE AND SHANK, CHEMICAL PROTECTIVE 

• BOOT COVERS - CHEMICAL PROTECTIVE 

CRITERIA 

• KNOWN HAZARDS 

REQUIRE THE HIGHEST LEVEL OF RESPIRATORY 
PROTECTIO~ 

WILL CAUSE ILLNESS AS A RESULT OF PERSONAL 
EXPOSURE 

REASONABLE DETERMINATION THAT PERSONAL 
EXPOSURE COULD OCCUR TO ANY PART OF THE BODY 

• UNKNOWN HAZARDS 

REASONABLE DETERMINATION THAT THE SITE MAY 
CONTAIN SUBSTANCES LISTED UNDER CRITERIA FOR 
KNOWN HAZARDS ABOVE 
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LEVELS OF PROTECTION 

LEVEL B 

PROTECTIVE EQUIPMENT 

•, SCBA, OPEN CIRCUIT, PRESSURE-DEMAND 

• CHEMICAL PROTECTIVE 

OVERALLS AND LONG-SLEEVED JACKET, OR 
COVERALLS 

• GLOVES 

INNER - (SURGICAL) 
OUTER .- (CHEMICAL PROTECTIVE) 

•· BOOTS, STEEL TOE AND SHANK, CHEMICAL PROTECTIVE 

• BOOT COVERS, CHEMICAL PROTECTIVE 

CRITERIA 

o KNOWN HAZARDS 

REQUIRE THE HIGHEST LEVEL OF RESPIRATORY" 
PROTECTION 

WILL CAUSE ILLNESS AS A RESULT OF PERSONAL 
EXPOSURE 

REASONABLE DETERMINATION THAT PERSONAL 
EXPOSURE TO AREAS OF THE BODY NOT COVERED 
IS UNLIKELY 

• UNKNOWN HAZARDS 

REASONABLE DETERMINATION THAT THE SITE 
MAY CONTAIN SUBSTANCES LISTED UNDER 
CRITERIA FOR KNOWN HAZARDS ABOVE 
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LEVELS OF PROTECTION 

LEVEl. C 

PROTECTIVE EQUIPMENT 

• AIR-PURIFYING RESPIRATOR, FULL FACEPIECE 

• EMERGENCY ESCAPE RESPIRATOR (CARRIED) 

o CHEMICAL PROTECTIVE 

OVERALLS ANO LONG-SLEEVED'JACKET 
COVERALLS 

• GLOVES 

INNER - (SURGICAL) 
OUTER - (CHEMICAL PROTECTIVE) 

• BOOTS, STEEL TOE ANO SHANK, CHEMICAL PROTECTIVE 

• BOOT COVERS, CHEMICAL PROTECTIVE 

CRITERIA 

• KNOWN HAZARDS 

00 NOT REQUIRE A LEVEL OF RESPIRATORY 
PROTECTION GREATER THAN THE LEVEL 
AFFORDED BY AIR-PURIFYING RESPIRATORS 

WILL CAUSE ILLNESS AS A RESULT OF PERSONAL 
EXPOSURE 

REASONABLE DETERMINATION THAT PERSONAL 
EXPOSURE TO AREAS OF THE BODY NOT COVERED 
BY PROTECTIVE CLOTHING IS UNLIKELY 

• UNKNOWN HAZARDS 

REASONABLE DETERMINATION THAT THE SITE MAY 
CONTAIN SUBSTANCES LISTED UNDER CRITERIA FOR 
KNOWN HAZARDS ABOVE 
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LEVELS OF PROTECTlON 

PROTECTIVE EQUIPMENT 

• COVERALLS, COTTON 

• BOOTS/SHOES, SAFETY 

•· SAFETY GLASSES 

LEVEL D 

• HARO HAT WITH OPTIONAL FACESHIELD 

• AlfrPURIFYlNG RESPIRATOR (READILY AVAILABLE) 

CRITERIA 

• REASONABLE DETERMINATION THAT HAZARDS DUE TO 
EXPOSURE TO HAZARDOUS MATERIALS IS UNLIKELY 

4-E-26 



PERSONNEL RIGHTS AND 

RESPONSIBILITIES 
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AGENCY RESPONSIBILITIES 

• WORK ANO WORKPLACE FREE OF RECOGNIZED HAZARDS 

• COMPLY WITH OSHA STANDARDS 

• DEVELOP, IMPLEMENT,AND EVALUATE A HEALTH AND 
SAF,ETY PROGRAM 

• PROMOTE EMPLOYEE AWARENESS 

• ACQUIRE, MAINTAIN, AND REQUIRE USE OF PERSONAL 
PROTECTIVE EQUIPMENT AND CLOTHING 

• PROVIDE SUFFICIENT FUNDS 

• PROVIDE FOR EVALUATION OF MANAGEMENT OFFICIALS AND 
SUPERVISORS 

• PROVIDE DISCRIMINATION SAFEGUARDS 
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SUPERVISORY RESPONSIBILITIES 

• FURNISH EMPLOYEES EMPLOYMENT FREE OF 
HAZARDS TO THE EXTENT POSSIBLE 

• COMPLY WITH ALL HEAL TH AND SAFETY 
STANDARDS 

• COMPLY WITH ALL RULES AND REGULATIONS 
ISSUED BY AGENCY 
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SUPERVISORY-FUNCTIONS 

• KEEP RECORDS 

• REPORT INJURIES ANO ILLNESSES 

• INVESTIGATE ACCIDENTS AND 
EXPOSURES 

• IDENTIFY ANO ELIMINATE HAZARDS 

• CONDUCT INSPECTIONS 

• COMMUNICATE INFORMATION TO THEIR 
EMPLOYEES 

• PROVIDE TRAINING 

• ASSURE THAT EMPLOYEES USE 
PERSONAL PROTECTIVE CLOTHING AND 
EQUIPMENT 
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EMPLOYEE RESPONSIBILITIES 

•,COMPLY WITH ALL STANDARDS, RULES, REGULATIONS.ANO ORDERS 

• SHALL USE PERSONAL PROTECTIVE EQUIPMENT ANO CLOTHING 

• RIGHT TO REPORT UNSAFE OR UNHEALTHFUL WORKING CONDITIONS 

• RIGHT TO REQUEST AN INSPECTION 

• AUTHORIZED TIME TO PARTICIPATE IN HEAL TH ANO SAFETY ACTIVITIES 

o ACCESS TO OSHA ANO AGENCY STANDARDS, INJURY ANO ILLNESS 
STATISTICS, ANO PROCEDURES 

• RIGHT TO APPEAL TO THE DEPARTMENT OF LABOR 

• RIGHT TO CHOOSE NOT TO PERFORM ASSIGNED TASK 

REASONABLE APPREHENSION OF RISK 

REASONABLE BELIEF NO ALTERNATIVE ACTION IS AVAILABLE 

DISCIPLINARY ACTIONS 
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EMPLOYEE CONDUCT ANO DISCIPLINE 

• OBSERVE ALL RULES, SIGNS,ANO INSTRUCTIONS 

• FAILURE TO REPORT ACCIDENTS 

• FAILURE TO use PROTECTIVE CLOTHING AND 
EQUIPMENT 

• ENDANGERING THE SAFETY OR CAUSING INJURY TO 
PERSONNEL OR PROPERTY THROUGH NEGLIGENCE 
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AIR PURIFYING RESPIRATORS 

1 . INTRODUCTION 

A. Objective 

1) Discuss the use and applicability of air purifying respir­
ators for use during the investigation of chemical waste 
sites. 

2) Fit-test students with the MSA Ultratwin respirator. 

B. Limitations of Air Purifying Respirators 

1) Most are negative pressure 

2) Not usable in 02 deficient atmospheres 

3) Cannot be us~d in IDLH atmospheres 

4) Materials must exhibit good warning properties 

5) Used where contaminants are known 

6) Previous characterization 
usually necessary 

C. Application 

and/or background 

1) Useful· within the aforementioned constraints 

research 

2) Many facilities scheduled for investigation do not exhibit 
the chemical, nightmarish co~plexity typically associated 
with a classic definition of a hazardous waste site, or do 
many sites pose significant atmospheric or contact hazards 
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to investigators in well-ventilated areas during a site 
walk-through or other activity that does not disturb the 
soil or containers. 

3) Other decision-making factors include a) ·historical re­
search to confirm the presence of nonexotic chemicals b) 
determination that those chemicals likely to be encoun­
tered have a low odor threshold in comparison to their 
IDLH values, gradual does response curve, and minor, acute 
or chronic physiologic impact. 

4) An air purifying respirator should be used for 
applications only when there is a compatible cartridge 
available and in areas that have demonstrated ambient 
ventilation. 

5) At anytime there is reason to suspect a concentration re­
motely approaching an IDLH value, or the prospect of out­
gassing or heavier than air organic vapors, use of an· air 
purifying respirator should be severely limited. 

6) One must also confirm that the· concentrations to be en­
countered do not exceed the recormnendations of the manu­
facturer for that particular cartridge or canister. 

7) After weighing these and other factors and deriving satis­
factory answers, you may wish to consider use of an air 
purifying respirator . 

. 'l. AIR-PURIFYING RESPIRATORS 

A. Type 

1) 1/4 mask - covers mouth and nose 

2) 1/2 mask - covers chin, mouth, and nose 

3) Full face mask - covers entire face 
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4) Powered air purifying respirators 

5) Chin mount canisters 

6) Belt mount canisters and containers 

7) Single use 

· B. Manufacturers 

1) MSA, Willson, Pulmosan, Scott, Norton, Cesco, U.S. Safety, 
American Optical, 3-M 

2) Most manufacture NIOSH-certified equipment, a factor that 
you should always consider. The bottom-o.f-line respira­
tors (i.e., single use) may or may not be NIOSH cert­
ified. 

2.3 MSA Ultratwin 

1) MSA se lee ted because of its national availability/ distri­
bution network, accessibility of parts, and excellent fit 
efficiency. 

2) Same mold, cheek holes, modified exhalation valve assembly, 
and speaking diaphragms of MSA 401 SCBA. 

3) Important parts include exhalation valve cover (rubber 
valve, air retention concept, examples of leak rates). 

4) Inhalation valves; which ·cartridges are damaged by water 
vapor. 

5) Cartridge gaskets 

6) Options - glasses; Fog Pruf (P and regular); nose cup; 
cover lens. 
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3. CARTRIDGES/CANISTERS 

A. Concept 

1) Cartridges function on three basic principles according to 
the contaminant: adsorption, absorption, catalytic. 

2) Different sorbents are used· in each cartridge or canister 
depending upon manufacturer. 

ADSORBENTS 

ABSORBENTS 

CATALYST 

MECHANICAL 

organic vapors - activated charcoal 
mercury vapor - activated charcoal with iodine 
acid gas - activated charcoal with metal oxides 
annnonia - activated charcoal with metal salts. 

acid gases.- sodium or potassim hydroxide with 
lime or caustic silicates 

carbon monoxide - hopcalite (porous granules of 
manganese . and copper oxides) 

dusts, mists, fumes, ) syn the tic wools or simi­
radionuclides, fibers) lar mechanical filter 

B. Protection Factors 

1) Definition 

2) PF x TLF crude estimate of maximum exposure 

3) Note that cartridges will sorb contaminants in excess of 
reconnnended limit but for a proportionately shorter period 
of time 
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4) Breakthrough for orgaq1cs 

5) Different respirators illustrate different protection 
factors (e.g., full face positive-pressure SCBA = 10,000+; 
full-face air purifying respirators = 100. Note addition­
al protection afforded by SCBA) 

C. Types 

1) Canisters vs. cartridges (advantages, disadvantages; uni­
versal canisters) 

2) Plastic vs. metal cartridge bodies; screw-on replaceable 
vs. non-replaceable filter. 

3) Application and limitations discussed on each box and 
cartridge. 

4) MSA manufactures nearly 20 different variations 

5) Demonstration acid gas, pesticide, organic, HEPA (Note 
efficiency difference between HEPA and regular dust), Com..; 
bination, and ammonia/methyl amine cartridges. 

D. Useful Life of Cartridges 

1) In traditional industrial use, cartridges are changed 
whenever the individual begins to smell the material or 
notice increased resistance to breathing. If you judi­
ciously follow the criteria discussed earlier, this proce­
dure is probably a safe rule of thumb. However, in our 
practice, even though we would never select an air purify­
ing respirator in a situation even remotely approaching 
the limitations of a chartridge or in an IDLH atmosphere, 
we change the filters after each work shift (i.e., daily) 
or as deemed necessary by the safety officer. 

2) Do not use if bent, distorted, or wet. 

3) Useful life of generic organic cartridge is strongly de­
pendent on the organic compound encounterd. 

4. CLEANING/SANITIZING 
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RESPIRATOR FIT TESTING 

1. OSHA regulations ( 29 CFR Part 1910. 134) require that each person 
who wears a respirator shall have it properly fitted, test the 
facepiece for face seal, and wear it in a test atmosphere. ln. 
order to wear a respirator, the person must go through a fit 
test to determine whether the person can obtain a satisfactory 
fit with a "negative pressure" air-purifying respirator. The 
resuits of the fit test will be used to select the specific 
type, make, and modef of "negative pressure" air-purifying res­
pirator for use by the wearer. 

The following policies should be adhered to in the fitting and 
use of the respirators: 

A. A person must have passed the fit test in order to use any 
NIOSH/MSHA approved respirators. 

B. If it is found that a person cannot obtain· a good respir­
ator-to-face seal because of facial or medical characteris­
tics, the person should not use and/ or enter an atmosphere 
that will require the use of a respirator. 

C. Facial hair such as beards, sideburns, or certain mustaches 
which may interfere with the fit test are not allowable. 

D. Persons requiring corrective lenses shall be provided with 
specially mounted lenses inside the full-face mask. Under 
no circumstances will contact lenses and/ or glasses be worn-· 
while using full-face respirators. 

E. Although fit testing for positive pressure SCBAs is not re­
quired as described in ANSI Z88. 2 (draft revision 1978), a 
less than acceptable respirator-to-face seal will increase 
the use of air via leakage and therefore reduce effective 
breathing time. Such leaks may pose a hazard to the user if 
sufficient air supply is not available to reach an uncontam­
inated air supply. 

F. A person may only use the specific make(s) and model(s) of 
full-face, air-purifying respirators for which the person 
has obtained a satisfactory ·fit via the qualitative fit­
testing procedures. Under no circumstances shall a person 

·be allowed to use any make or model respirator not previous­
ly fit tested or having failed a fit-test period. 
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2~ Fit-testing by use of a two-stage, cross-checking procedure pro­
vides the necessary quality assurance that the user of an air­
purifying, cartridge/canister respirator is properly fitted and 
has a good facepiece-to-face seal. 

A. Stage I 

1) Negative Pressure-Sealing Checks for Air-Purifying Res­
pirators 

The wearer can perform this test by himself or herself 
in the field or office after donning the air-purifying 
respirator. It consists of closing off the inlet of the 
cartridge( sY to prevent the passage of air. °This test 
is performed by closing off the inlet opening of the 
respiratory cartridge( s) by covering with the palm of 
the hand( s) so that it will not allow the passage of 
air, inhalif!g gently, and holding the breath for at 
least ten seconds. If a facepiece col lapses slightly 
and no inward leakage of air into the facepiece is 
detected, it can be reasonably assumed that the fit of 

·the respirator to the wearer LS satisfactory. 

This test is made only as a gross determination of fit 
when the respirator is to be used in relatively toxic 
atmospheres. Nonetheless, this test shall be used just 
prior to entering any toxic atmosphere. 

2-) Positive Pressure-Sealing Check for Air-Purifying Res­
pirators 

Note: 

This test is very much like the negative pressure­
sealing check. This test is preferred after donning the 
air-purifying respirator which contains an exhalation 
and .inhalation valve. The test is conducted by closing 
off the exhalation valve and exhaling gently. The fit 
of a respirator equipped with a facepiece is considered 
to be satisfactory if a slight positive pressure can be 
built up inside the facepiece for at least ten seconds 
without detection of any outward leakage of air between 
the sealing surface of the facepiece and the respirator 
wearer 1 s face. 

·This test is also to be used only as a gross determina­
tion of fit when the respirator is to be used in rela­
tively toxic atmospheres. This test shall be used just 
prior to entering any toxic atmosphere. 

Both the positive and negative pressure-sealing checks 
can be used on the MSA Model 401 air mask to determine 
the gross fit characteristics. 
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B. Stage II 

A person wearing an air-purifying respiratorwill be ex­
posed to two test agents: isoamyl acetate (an odorous 
vapor) _and stannic chloride (an- irritant smoke). The 
air-purifying respirator will be equipped with an air­
purifying cartridge - which effectively removes the test 
agents from respired air. If the respirator wearer is 
unable to detect penetration of the-test agent into the 
re~pirator, he has achieved a satisfactory . fit. 

1) Procedures for the Isoamyl Acetate Test 

Isomayl acetate or banana oil is a chemical which pro­
duces a· pleasant banana-smelling organic vapor. It is 
an easily detectable odor. The isoamyl acetate fit test 
will beconducted by using a, plastic garbage bag as a 
test hood hung from the ceiling over a coat hanger sus­
pended by twine. Inside the plastic bag, a piece of 
cloth saturated with isoamyl acetate is to be attached 
to the top portion of the bag. This procedure will pro­
duce a rough concentration of approximately 100 ppm in 
the test atmosphere inside the plastic bag. Most people 
can detect isoamyl acetate at 1-10 ppm. The permissible 
exposure is 100 ppm. 

The isoamyl acetate fit test -- will be performed as 
follows: 

o The wearer puts on the respirator in a normal man­
ner. If it is an air-purifying device, it must be 
equipped with a cartridge(s) specifically designed 
for protection against organic vapors. 

o The wearer enters the test enc lo sure, so that the 
head and shoulders are well inside the bag. 

0 If the wearer smells banana oil, he returns to 
clean air and readjusts the facepiece and/or ad-
justs the heads traps without unduly tightening 
them. 

o The wearer repeats the second step. If he does not 
smell banana oil, he is assumed to have obtained a 
satisfactory fit. If he smells the vapor, an at­
tempt should be made to find the leakage point. If 
the leak cannot be located, another respirator of 
the same type and brand should be tried. If this 
leaks, another brand of respirator with a facepiece 
of the same type should be tried. 
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Note: 

o After a satisfactory fit is obtained, if the .respira­
tor is an air-purifying device, it must be equipped 
with the correct filter(s), cartridges(s), or can­
ister for the anticipated hazard. 

During the test, t_ne subject should make movements 
approximate · a no,rmal working situation. These 
include, but nO:t necessarily be limited to, 
following: 

o Normal breathing. 

that 
may 
the 

o Deep breathing, as during heavy exertion. This 
should not be done long enough to cause hyperventil­
ation. 

o Side-to-side and up-and-down head movements. These 
movements should be exaggerated, but should approxi­
mate those that take place on the job. 

o Talking. This is most easily accomplished by reading 
a prepared text and/or reciting the alphabet loudly 
enough to be understood by someone standing nearby. 

o Other exercises may be added depending upon the situ­
ation. For example, if the wearer is going to-spend 
a significant part of his time bent over at some 
task, it may be desirable to include an exercise ap­
proximating this bending. 

The major drawback of the isoamyl acetate test is that 
the odor threshold varies widely among individuals. 
Furthermore, the sen·se of smell is easily dulled and may 
deteriorate during the test so that the wearer can 
detect only high-vapor concentrations. Another 
disadvantage is that isoamyl acetate smells pleasant, 
even in high concentrations. Therefore, a wearer may 
say that the respirator fits al though it has a large 
leak. Therefore, check out these test results 
carefully and move on to the next atmosphere. 

2) Procedures for the Irritant Smoke (Stannic Chloride) 
Test. 

This qualitative test is similar to the isoamyl test in 
concept. It involves exposing the respirator wearer to 
an irritating smoke produced by commercially available 
smoke tubes. These are sealed glass tubes, approxi­
mately 12 cm long by t cm in diameter, filled with 
pumice inpregnated with stannic chloride. When the tube 
ends are broken and air is passed through it, the mate­
rial inside reacts with the moisture in the air to pro­
duce a dense, highly irritating smoke. 
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As a qualitiative means of determining respirator fit, 
this test has a distinct advantage in that the wearer 
usually reacts involuntarily to leakage by coughing or 
sneezing. The likelihood of his giving a false indica­
tion of proper fit is reduced. 

The irritant smoke test will be conducted by using a 
plastic garbage bag as a test hood. The bag will be 
hung from the ceiling over a coat hanger suspended by 
twine. A small hole is made in the top portion of the 
bag so that the irritant smoke can be dispensed into the 
bag when the test subject has entered the bag. 

The irritant smoke fit test will be performed as 
follows: 

o The ·wearer puts on the respirator normally, taking 
care not to tighten the heads traps uncomfortably. 
Once the respirator is on, the subject is to enter 
the suspended bag so that the head and shoulders 
are well inside the bag hood. 

o Once the. subject is inside the bag, the tester will 
begin to add the irritant smoke in s~all quantities 
at first, pausing between puffs from the applica­
tor, listening for a reaction. 

0 If the wearer detects no leakage, 
increase the smoke density, still 
to his reactions. 

the tester may 
remaining al.ert 

o At. this point, if no leakage has been detected, the 
wearer may cautiously begin the head movements and 
exercises mentioned in the isoamyl acetate test. 
The tester should remain especially alert and be 
prepared to. stop producing smoke immediately and 
remove the subject from the bag. 

o If a leakage is detected at any time, the tester 
should stop the smoke and let the wearer out of the 
bag to readjust the facepiece or headstrap tension. 
The tester should then start the test at the second 
step. 

o If at the end of all the movements and exercise the 
wearer is unable to detect penetration of the ir­
ritant smoke into the respirator, the respirator 
wearer has a satisfactory fit. 

o Remove the subject from the test atmospher~. 
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ENFORCEMENT 

1. INTRODUCTION 

A. Objectives of RCRA 

1) Provide technical and financial assistance. 

2) Regulate management of hazardous waste. 

B. Legislative Authority to Conduct Inspections - 3007 (a) 

I) Purposes of inspection. 

2) Guidelines governing conduct of inspection. 

2. ROLE OF ENFORCEMENT PROGRAM 

A. Administrative System 

1) Screening reports. 
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2) Analyzing applicable reports. 

3) Tentative disposition of cases. 

4) Final strategy determination. 

B. Inspection System 

1) Enforcement functions of inspection. 

2) Overriding criteria that guide the conduct of an 
inspection. 

3. PREPARATION FOR INSPECTION 

A. Objectives of Inspection Preparation 

B. Responsibility of the Inspector 

C. Administrative Preparation 

1) Compliance file. 
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2) Sampling plan. 

D. Notification 

1) Suspicion of illegal discharges or dumping. 

2) Desire to speak with specific individuals. 

3) Methods of notification. 

4) Information to be conveyed by inspector during 
notification. 

E. Inspection Equipment 

4. CONDUCTING THE INSPECTION 

A. Scope of Inspection 

1) Compliance evaluation. 

2) Compliance sampling. 
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3) Types of inspections. 

B. Entry Into a Facility 

1) Introduction as EPA inspector. 

2) Present proper EPA credentials. 

3) Document entry in log book. 

4) Consent may be withdrawn. 

a) Equivalent of refused entry. 

b) Warrant may be secured. 

5) Consent not required for an inspection to observe and 
report on things in plain view. 

a) Includes during presentation of credentials. 

b) Inspector's access may be limited without warrant. 
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C. Pre-Inspection Discussion 

1) Discuss provisions of the Act. 

2) Furnish copy, if requested. 

3) Outline objectives of inspection and order in which 
operation will be inspected. 

4) Advise of right to request and receive split samples. 

D. Sampling 

1) Sampling plan checklist. 

2) Sampling plan of action. 

3) May be appropriate to conduct preliminary survey 
collection. 

4) Sampling plan should include: 
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a} Telephone numbers, addresses and directions to nearest 
medical facility. 

b) Ambulance service. 

c) Fire department. 

d) Police department. 

e) EPA office contact. 

5} Sampling points for enforcement purposes. 

6) Volume of sample dependent on laboratory protocol and 
whether splits will be taken. 

E) Document Control 

1) Serialized documents. 

2) Project logbooks. 
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3) Sample identification documents. 

4) Chain of Custody. 

a) Splits aliquoted into similar sample containers. 

b) Identical sample tags. 

c) Possession of samples traceable. 

d) Sample custody. 

e) Field custody considerations. 

f) Transfer of custody and shipment. 

5) Evidence audit. 
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F. Quality Assurance 

1) Duplicate samples. 

2) Split samples. 

3) Spiked samples. 

4) Sample preservative blanks. 

5) Precision, accuracy and control charts. 

5. POST-INSPECTION PROCEDURES 

A. Post-Inspection Discussion 

1) Discussion limited to specific findings. 

2) Certain precautions. 

B. Report Preparation 
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6. REFERENCES 

Draft RCRA Inspection Manual, Fred C. Hart Associates, Inc., July 
8 J 1980. 

Draft Enforcement Considerations for Evaluations of Uncontrolled 
Hazardous Waste Disposal Sites by Contractors. National 
Enforcement Investigations Center, EPA. April 1980. 

Draft Guidance Manual for Investigation of Hazardous Waste Dis­
posal Site. Office of Special Control Materials Division, EPA. 

NEIC Policies and Procedures Manual. National Enforcement Inves­
tigations Center, EPA. May 1978. 
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SLIDE 1. 

Objectives of RCRA 

o Provide techncial and financial assistance for the development 
of management plans and facilities for the recovery of energy 
and other resources from discarded materials and for the safe 
disposal of discarded materials. 

o Regulate the management of hazardous waste. 
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SLIDE 2 

Purposes of Inspection 

o Regulation development 

o Enforcement (evaluation or sampling) 

Compliance (§3007(a)) 

Imminent hazards (§7003) 
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SLIDE 3. 

Guidelines for Conduct of Inspection 

o Request Access 

o Enter at reasonable times 

o Conduct inspections with reasonable promptness 

o Give sample receipts and, if requested, sample portions equal 
in volume or weight to the portion retained 

o Furnish analytical results: and 

o Make inspection results, unless found to be confidential, 
available to the public 
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SLIDE 4. 

Enforcement Funtions of Inspection 

o Detect and document violations and discover imminent hazards 

o Support e~forcement actions (evidence gathering) 

o Determine conformance with compliance and other enforcement 
orders 
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SLIDE S. 

Overriding Criteria of an Inspection 

o Technical integrity of the inspection must be correct 

o Legal requirements concerning the conduct of inspections must 
be scrupulously adhered to 
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SLIDE 6. 

Objectives of Inspection Preparation 

o To obtain and review all Agency information essential to 
conducting an effective inspection 

o To permit completion of the scheduled number of inspections 
in a timely manner 

o To minimize inconvenience to facility owners and operators 
by not requiring them either to explain or produce information 
which is already in the hands of the regulatory agency 
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SLIDE 7. 

Preparation Materials 

o A listing and copies of the RCRA and applicable state permits 
as well as TSCA, NPOES, CAA, and UIC requirements applicable 
to the facility 

o A sketch or a copy of the survey map (U.S.G.S.) showing the 
waste facility location and environmental and geographical 
features 

o Air photos with a scale of l" = 100' 

o A summary of names, titles, locations and phone numbers of 
the responsible persons (operators, municipal or industrial 
officials) involved with the facility's hazardous waste 
program. this information will be contained in the ADP 
(Automatic Data Processing) system to be developed 

o A flow chart or design features of the present and planned 
facilities (if appropriate, include industrial production 
processes) 

o Inspection reports from previous inspections, containing the 
compliance history of the site 

o The permittee's most recent Monitoring Report 

o A letter of notification of inspection to the facility and 
the response to the letter (if applicable) 

o Any other recent correspondence and/or regulatory action, 
noting the status of requested actions/and or compliance with 
enfoTcement actions 

o Previous EPA studies, consultant's reports, and laboratory 
reports describing non-routine analyses 

o Citizen's complaints filed against the site 

o Annual and other reports submitted by the facility 

o State's and/or Region's enforcement history at the site 
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SLIDE 8. 

Responsibility of the Inspector 

o Knowledge of permit conditions, compliance file, monitoring 
requirements, etc., before on-site visits 

o Knowledge of applicable EPA policies and procedures 

o Knowledge of what to look for in terms of environmental 
legislation other than RCRA 

o Inspection Scheduling 

o Adequate pre-inspection planning 

o Checking to see that a "Letter of Notification" of inspection 
has been sent to the facility if appropriate (not required by 
RCRA but may be useful in certain situations) 
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SLIDE 9. 

Methods of Notification 

o Annual notification letter establishing requirement for inspections 
but not specifying a date 

o Letter notifying of an inspection within a month 

o Advance notification scheduling specific appointments 

o Unannounced, surprise entry 
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SLIDE 10. 

Information Conveyed in Notification 

o Inspector's name 

o Organizational or a9ency affiliation 

o Purpose of the inspection 

o Authority under which the inspection is conducted 

o Procedures of the inspection 

o Where inspection to be conducted 

o With whom inspector needs to confer 
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SLIDE 11. 

Inspection Equipment 

o Credentials 

o Safety equipment 

o Facility's compliance file and monitoring schedule 

o Camera (3Smm, Polaroid) 

o Pocket tape recorder (for recording field notes) 

o Pocket calculator 

o Tape measur-e (engineer's tape -- 100 ft.) 

o Checklists 

o Sampling equipment 

o Documentation equipment 

o Level 

o Range finder/Optical tape measure 

o Compass 

o Stopwatch 

o Wind meter or Admiral Beauford Wind Scale 

o Square 

o Tools 
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SLIDE 12. 

Scope of Inspection 

o Record review -- an examination of facility records of tests 
and analyses performed, self-monitoring conducted, sampling 
performed, amounts and types of waste handled, manifests for 
wastes transported from or to the site, etc. The main purpose 
is to determine compliance with the Agency's recordkeeping 
and reporting requirements. The record review also will 
indicate evidence of incompatibility of wastes 

o Cursory inspection -- a visual inspection documented briefly 
(grab samples might be taken). This is a possible mechanism 
for f laqging violations under other programs as well as under 
RCRA, or for dealing with a specific aspect for a restraining 
order 

o Preliminary survey -- an initial visual inspection. During the 
inspection sampling needs and locations may be identified 
and a general characterization of the site may be determined 

o Comprehensive inspection -- a thorough visual and sampling 
inspection. This inspection often is preceded by a preliminary 
survey 

o Sampling inspection -- an inspection consisting only of 
taking samples. This inspection may be triggered by a cursory 
inspection or preliminary survey in response to indications 
of potential violations. It is used mostly for enforcement 
purposes (i.e., case development) 
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SLIDE 13. 

Entry into a Facility 

o All inspections should be conducted at reasonable times 
or during normal working hours. 

o Official agency credentials must be presented to the plant 
representative authorized to give consent to an inspection 
of the facility. 

o Consent must be given by the owner of the premises or the person 
in charge of the premises at the time of the inspection. The 
person giving consent may be presented with a statement to sign 
acknowledging his consent which will-be retained by the inspector 
and included in his inspection report. 

o Consent must be secured without any behavior which cou2d be 
characterized as coercive (either in a verbal or physical sense), 
such as threats of punitive action. 

o The inspector should document the entry in the logbook and note 
date, time, and name of facility personnel encountered. 

o Consent to the inspection may be withdrawn at any time. That 
segment of the inspection completed before the withdrawal of 
consent remains valid. Withdrawal of consent is equivalent to 
refused entry. A warrant should be secured to complete the 
inspection. 

o Consent is not required for observation of things that are in 
plain view, i.e., that a member of the public could be in a 
position to observe, including observations made while on private 
property in areas that are not closed to the public, e.g., matters 
observed while the inapector presents his credentials. However, 
a warrantless inspector's access to any portion of the facility 
may be limited at the discretion of the owner of the facility. 

o Consent may be given with "conditions". When such "conditional" 
consent is proposed, guidance should be sought from the DPO, 
Enforcement Director, or other appropriate Regional authority, 
prior to further activity. "Conditions' must be accurately 
recorded. 
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SLIDE 14. 

Sampling Plan Checklist 

o Background research concerning waste 

o Identify safe sampling equipment 

o Identify safe sampling procedures 

a. proper location(s) 

b. volume of samples 

c. collection procedure 

d. containment and handling 

o Review chain of custody procedures 

o Review packaging, labelling and shipping requirements 

a. identify samples 

b. protect from tampering 

c. fill out field notebook 

d. complete sample analysis request sheet 

e. complete receipt of sample form 

o Arrange for sample delivery 
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SLIDE 15. 

SAMPLING POINTS ruR MOST WAST: RSCE?IACLES 

Receptacles 

Cr~~. bung en o~e end 

~re~. bung on side 

Vac~u~ :rucx and siwilar 
c:nta1r:e:-s 

?ond, pi:, la~ccns 

Stora~~ tank 

Soi i 

Samo 1 inc Po int 

Withdraw sar.:p i e t!irough the bung o;:>ening. 

Samele dru~s only if they ar: iayi~g on sid~ 
with bung up. Withd=-~~., sa.!ii;:i e tnrc1~;h :h-= 
bung op~iiing. 

Withdraw samples through the top cf bar~els, 
fiberd~~ms, buc:~:ts, and sirai1ar recectacl:s. 
Withc:raw Sa.";ip 1 es tniougn fill opening~ of ~ai;s 
and sacks. Withdraw sam~ies :hr~ucn ~he 
c:entar of t~e r:ce~tac12s and t~ diff:renc 
poin~s diagon~liy opposita the ~c~n: oi ~n:~y. 

Wit~draw s~~ole thrcuch ooan hatch. S.:.:7.pie 
ail other ha~:hes. -

0• • . - • • . . .a ivice surr~cg area into Jn i~ag1nary ~r1c . 
iake thre~ samples, if pcssibie; c~e sa.~:l: 
near the surface, or.e sa~p1e a~ mid-c~~~h o~ 
at c:ente~. and one sat:~ie a~ ~he bo:tJ~. 
Re~eat t::e sa:upl i i19 at :a:h !;rid sec-:ici1 0 1,ar 
the sntir~ pend o~ sit~. 

Withcra"rl :am:> le.: t!"::-::iugh a~ l e.:st ';h;·~= dif­
ferent poii1:s :iaar the t~c of c11e ~j ~oin~~ 
diagci1aily o~posita the p~int ~f entry: 

Sar.iple from the top through the sai7ipiing hoi=. 

Divide the surface a1ea int~ an i~agina;-y 
g~id4 • SaiTiple ~ach grid sac~ion. 

a The nu~ce~ of arid sections is c!et:r~ined by the das~red nu~~=: of 
sarnclas to be coilec~;d ·..1nic:i, when C::l:r.binad, shouid give a .-s::;ir:as:."":·· 
tative sariple of the wast~s. 

Scurce: d" Ve-.:a ..... ,,, "5"'""ol 1·n,. P-c ... =c!•· .. =s ~er u-::-- .. ~,.. .. s ,_.,,s .... ~-- ... =--•: · ... I .. _ ....... I c;.11.. I ':s • '-- ... - I ··--C.1 .......... 1111;9 ... _~ ... --.. ~ t 

rucdifiAc siigh~i1 by Free C. Har: Assaciatas,.Inc. 
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SLIDE 17. 

Sample Custody Considerations 

o A sample is under custody if: 

a. it is in the sampler's actual possession; or 

b. it is in the sampler's view, after being in his/her 
physical possession; or 

e. it was in the sampler's physical possession and then 
he/she locked it up to prevent tampering; or 

d. it is in a designated and identified secure area 

o Field Custody Considerations 

a. As few people as possible should handle the samples. 

b. The field sampler is personally responsible for the care 
and custody of the samples until they are transferred or 
properly dispatched. 

o Tranfer of Custody and Shipment 

a. Samples must be accompanied by a Chain-of-Custody Record. 
When transferring the possession of samples, the individuals 
relinquishing and receiving will sign, date, and note 
the time on the Record. This Record documents transfer of 
custody of samples from the sampler to another person, to a 
mobile laboratory, or to the permanent laboratory. 

b. Whenever samples are split with a facility or government 
agency, a ·separate Chain-of-Custody Record is prepared 
for those samples and marked to indicate with whom the 
samples are being split. 

c. All packages will be accompanied by the Chain-of Custody 
Record showing identification of the contents. The 
original Record will accompany the shipment, and a copy 
will be retained by the inspector. 

d. If sent by a common carrier, a Bill of Lading should be 
used. Receipts of Bill of Lading will be retained as 
part of the permanent documentation. 
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SLIDE 18. 

Chain of Custody Rec~rd 
Instiuctions 

The Ci\a in of Cus tJdy Racer::! wi i1 b:? Fi lle:i out by provf dfog ~lie infcr­
mati c~ rs~~~st~d. Thase information rgquire~ents ar~ describe~ be1:~. 

1. Proj~ct Number. The faciiity 1 s E?A !Centifica":.i:n nu!i'cer. 

2. Project ~ra~e. Ths na.;.e and ~ddrass cf the facility. 

3. Samoler(s). The E?i\ inspector(s) ;iames. 

·' .,. 

5. 

6. 

Sta.ticn ~lu:iiber. 
wa.s taken. 

The nu:Hcer of the :tat ion from ~-1hich ..: SC:i::::;i ~ ~ 

Data. The date a sa~ple was taken. 

Time. The t ima a samp 1 e •.vas tJ.ken. 

7. CJmposit~. Indfcata if the sam~la ~as a co~posite sai::p:~. 

a. 
9. 

Grab. Ind i Cl te if the $a;:ip le ~-:as a. grab samp 1 a. 

Station Location. The direction (nor:::i, so•Jt.!'1, 
imity of the Sfii:iple station ~c a ber:c:1:::arK. 

Q ··- ' -~\i. .. ~ 

10. Nllm~e:r of Containers. Humber o7 Silr:iple cJr.tafoer~ t!:.~:i fro::: 
staticn and ~Y each me~hod of sa~~li~g. 

l!.. 11.na.lvsi.:; Casir@J. Tvoe of ar:alv.si.:; d::;irsd to ~a ;oar;'::r:::!l-:! on 
the ~aste I i.e. eco, :n~'ta1S: insacticida ti:itfog. 

12. R2mar~s. Additiona1 iniarr::ation a~oi.rc. th! sai!p1c:i 5Uch as thi: 
tj'Pe cf cedi~ samp1ad or ty~e of c:ntainer sam~1ed. 

13. Ri!linquish'!d by: (Signatt:r!). The signat:.ire of the :ia::ip1a-(s). 

14. Date/Time. The dat: and ti~e the sJrapl~ was relfn~u~srad. 

15. Racei•1P.d !:ly: (Signature). Whoever racsives the ~ar.:"J~e. :::cs: 
likely a shippef, must sign for it. 

la. Racehe1 fer Laboratory t::y: · (Sii;:i.ltur~). Tne s~~iatl.~·a ~~ .l 
perscn at the la.b ·.~ho oi'fidaliy aci:epts the s:.;;;µ1a::. 

17. 0-a te/1'i me. 
oratory. 

The data and tiu:a tha sample is recei•!ed !::y t:~e 'i~ti-

la. Remarks. Final ra::1ark.:i a:icut the samp1es al"te:- ac•:e;;ta:·..::':! by ~;,~ 
laboratory. 

No;:.e: Ct:.lin of CustJd!' must i:o:itir.:.ia fer ~:nd~ing of t!':a sar.:?1<: ac t:-?a ia~­
or.ltory. 
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SLIDE 19. 
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SLIDE 20. 

Inspection Precautions 

o The inspector must: 

1. Remember that his/her function is to observe and evaluate 
compliance while on Compliance Inspections. The overall 
compliance or noncompliance status of the facility is 
determined by the Enforcement Division upon review of the 
Inspection Report. Statements regarding compliance status 
anJ any legal effects or enforcement consequences should ~ 
be discussed with the permittee or facility operating per­
sonnel. 

2. Realize that it is an unacceptable practice to recommend a 
particular consultant or consulting firm even if asked to do 
so. However, it is not unethical to suggest that the permit­
tee, operator, or agent contact a professional society for 
advice concerning this matter. 

3. Make no attempt to substitute his/her own judgment for that 
of plant operating personnel regarding details of operation. 
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I. Right of Entry 

A. Statutory Background 

1. Clean Air Act 
2. Clean Water Act 
3. TSCA 
4. RCRA (with recent amendments) 

B. Case Law 

1. Marshall v. Barlows 
2. Contractor cases 

C. How to get a warrant 

1. Contact regional enforcement attorney 
2. Preparation of affidavit 

II. Witness for Enforcement Cases 

A. Expert witness or fact witness 

B. What you should expect ' 

C. Example of examination of a witness 
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AN INTRODUCTION TO SOME SURFACE GEOPHYSICAL 
METHODS FOR HAZARDOUS SITE ASSESSMENTS 

1. INTRODUCTION 

A. This section provides a brief introduction to some surface 
geophysical methods which can be used to assist and enhance 
site evaluations. 

B. Geophysical methods may be: 

1) Airborne 

2) Surface 

3) Downhole 

C. They often may be applied equally as well to problems on or 
under water (fresh or salt) as well as terrestrial sites. 
This presentation will deal with selected terrestrial 
applications. 

D. Geophysical measurements are generally considered an indirect 
as opposed to a direct measurement. 
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1) Coring or augering to evaluate subsurface strata is a 
direct measurement. 

2) Seismic refraction or resistivity soundings are indirect 
measurements in that subsurface strata are inferred as a 
result of interpretation of geophysical data. 

E. By their nature, these methods respond to changes of physical 
and/or chemical parameters at some depth. Hence, they can be 
considered remote sensing methods. 

F. Some geophysical methods can provide virtually continuous 
data coverage along a survey line. Other methods provide 
station-by-station measurements. 

2. REASONS FOR CONSIDERING GEOPHYSICAL OR REMOTE SENSING METHODS 

A. To improve confidence levels in site assessments 

1) Additional information provides increased confidence. 

2) Some geophysical methods can provide details and spatial 
coverage unattainable by other means. 

B. To provide a means of site assessment in cases where drilling 
could be harmful to the site (karst) or dangerous to personnel 
(drilling into unknown buried materials). 
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•3. METHODS TO BE CONSIDERED 

A. Ground Penetrating Radar (GPR) 

B. Electromagnetics (EM) 

C. Resistivity 

D. Seismic Techniques 

E. Metal Detectors 

F. Magnetometers 

Each method will be discussed separately, outlining basic 
concepts, advantages and limitations. 

4. GROUND PENETRATING RADAR (GPR) 

A. GPR produces subsurface information as a result of 
electromagnetic radar waves being reflected from soil and rock 
horizons or man-made objects. Data are often presented as a 
continuous graphic cross-section. 
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B. Radar reflections occur as a result of changes in the complex 
dielectric constant, which is an electrical property 
materials. The complex dielectric constant varies with 
physical and chemical parameters such as cementation, 
content, and moisture. 

of 
many 
clay 

C. Considerable detail can be obtained by radar such as buried 
pipes, cables, buried materials, soil horizons and soil 
piping, rock surface, bedding, fractures and cavities. 

D. Interpretation of radar data can assist in 
complex geologic settings, permeable zones, 
detection of hydrocarbons. 

understanding 
and direct 

E. Depth of penetration is often limited and ranges from less 
that 1 meter to more than 20 meters. Shallow penetrations of 
2 meters often can reveal significant information about deeper 
structures or act1v1ty. Example: Piping and deep-seated 
karst often manifest themselves in shallow data. 

F. Degradation of radar performance (depth of penetration) will 
be caused by increased electrical conductivity (free ions). 
Performance also seems to be degraded in finer grained 
materials. Shallow radar performance is not necessarily 
degraded by increased moisture or even saturated soils and 
rock. Often, good quality data is obtained in saturated soils 
and rock. 
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G. Radar performance is highly site-specific. With few 
exceptions, at this time no reasonably reliable prediction of 
performance can be made without on-site testing. Radar 
performance is also frequency-sensitive, and the optimum 
antenna (frequency) must be selected based upon depth of 
penetration and resolution requirements (low frequency 
antennas provide better penetration and higher frequency 
antennas provide better detail). 

H. A radar antenna can be manually towed over a site or pulled by 
vehicle to produce a continuous section. Other specialty 
approaches are available such as conunon depth point (C.D.P.}, 
static measurements, and even downhole measurements. 

I. Radar data can be used "raw" as direct output from a graphic 
recorder, or it may require computer processing before an 
interpretation can be made. 

5. ELECTROMAGNETICS (EM) 

A. EM produces a measurement of bulk electrical conductivity of 
the subsurface. The measurement is somewhat analogous to 
resist1v1ty measurements; however, no electrode contact is 
necessary as current is induced inductively (by coils) into 
the ground. 

B. Data from the EM technique are obtained as a continuous strip 
chart record or as discrete values from station-by-station 
measurements. In use, continuous measurements to 6 meters 
depths may be made by a field team traversing the site; or up 
to 15 meters depth by vehicle. 
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C. A change in electrical conductivity can occur as a result of 
changes in pore space, pore fluids, cementation, soil or rock 
types, or contamination. Therefore, EM is effective in mapping 
changes in the natural geohydrologic setting and mapping 
subsurface plumes from dumps and spills. 

D. The continuous coverage of EM methods from less than a meter 
to 15 meters depth provides significant benefits. 

l) Provides excellent spatial resolution 

2) Can provide continuous surface coverage 

3) Is relatively rapid and very cost effective 

4) Raw field data can often be directly interpreted for first 
approximation results. 

E. Station EM measurements are slower but can provide data ~n 
areas which cannot be traversed by continuous methods. 

F. By carrying out multiple parallel passes, one 
continuous two-dimensional spatial coverage. 
dimensional coverage can often be obtained by 
multiple depth surveys. 
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G. Generally, EM techniques are most cost-effectively applied to 
profiling, lateral coverage at a fixed depth, although some 
sounding information (determination of the vertical changes) 
can be obtained. 

H. EM performance is degraded by dense cultural features such as 
buried pipes, cables, fences, etc. Even in the most difficult 
situation, however, some data can usually be obtained. 

I. Although raw EM data can often be utilized for preliminary 
assessment, there are significant benefits to data processing. 
Examples: 

1) Spatial corrections of data 

2) Removal of cultural features 

3) Filtering 

4) Obtaining statistical trends 

5) Plotting of composite sets of data 
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6) Plotting in three-dimensional perspective views 

7) Plotting contour maps 

6. RESISTIVITY 

A. As with EM techniques, resistivity measures bulk electrical 
properties of the subsurface. This technique requires direct 
electrical contact with the earth via four probes driven into 
the soil. Therefore, measurements can only be obtained on a 
station-by-station basis and are slow compared to the EM 
technique. 

B. Data can be obtained by spatially sampling at a "fixed 
depth"-- a technique called profiling; or by sounding, using a 
sequence of variable sampling depths. 

C. This technique responds to changes in electrical resistivity* 
as a result of changes in pore space, pore fluids, cement a­
t ion, soil or rock type, or contamination (as with the EM 
technique). 

*resistivity (OHM-Meters) = 1 ---,,..-__,,_....,,_ 
conductivity 

(Mhos/Meter) 
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D. While the EM technique provides a much more effective tool for 
profiling, resistivity will generally provide more detailed 
sounding data. When used together in this way, the two 
methods provide a powerful, cost-effective combination of 
analytical tools. 

E. Sounding data must be plotted vs. electrode spacing, which is 
related to sampling depth. This data can then be interpreted 
manually by use of master curves or by computer models for a 
multilayer earth. The results reveal the changes in 
resistivity with depth. 

F. As with the EM method, resistivity is subject to cultural 
influences. In addition, near-surface variations can 
significantly influence results (small inhomogeneities near 
the potential electrodes). The technique is much slower than 
EM and therefore more costly, but does provide sounding data 
and can be adapted for measurements in unique situations. 

7. SEISMIC REFRACTION & REFLECTION 

A. The refraction method is traditionally applied to shallow 
problems to define thickness and depths of soil/rock layers as 
well as provide a measure of density or hardness. The method 
responds to a change in acoustic impendance from one layer 
to another, resulting in refraction of seismic waves. The 
measured value is travel time or velocity (Vp} of the seismic 
wave. 

B. The refraction method has two inherent limitations: 
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1) Thin layer problem 

2) Inverted velocities 
velocity material) 

(high-velocity overlaying lower-

C. While shallow surveys up to 50 feet in depth are often accom­
plished using a sledge hammer source, deeper surveys require 
larger energy sources. 

D. As with the resistivity technique, measurements are made on a 
station-by-station basis and results must be plotted and 
interpreted. First-order results may be obtained in the 
field. Higher-order analysis may be obtained by computer 
processing. 

E. The use of shallow reflection methods is relatively new. 
While it avoids some of the problems of refraction, there must 
be a sufficient reflection contrast to be seen, and at present 
the method is best used with reflectors at depths of about 10 
meters and greater. The data will usually require more 
processing and interpretation than does refraction work. 
However, reflection does provide some unique possibilities to 
obtain solutions not reached by the refraction method. 

8. METAL DETECTORS 
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A. Metal detectors are used to detect any type of metallic item. 
A variety of detector models can be found in the commercial 
market, which are mostly intended for use in the location of 
pipes and cables. The small hand-held treasure hunter models 
are generally intended for shallow targets. 

B. Metal detectors respond to the high electrical conductivity of 
metallic targets. 

C. Unfortunately, metal detectors are relativety near-field 
devices. Their sensitivity falls off as: 

l 
(distance) exp 6 

As a result, standard commercial devices can detect a single 
55-gallon drum at a maximum distance of about 8 feet. This 
distance can be extended to about 10 to 12 feet with special 
systems. 

D. Generally, metal detectors with larger coils will have greater 
detection distances, and targets with increased surface areas 
can be detected farther away. IC is the surface area chat 
makes the difference, not the mass of a target. This makes a 
55-gallon drum a good target for a metal detector. In 
practice, reliable detection distances may be much less than 
the distances quoted above due to geologic and cultural noise. 

E. Many detection systems are sens1t1ve to capacitative effects 
(proximity to the operator, weeds, brush, etc.) as well as 
magnetic (iron oxides) content of soils or to conductive 
fluids associated with a dump site. 

5-8-11 



F. Besides improved detection distances, some special systems can 
provide a measure of target identification. They also provide 
for continuous recording of the detector output, which is 
invaluable in detailed site analysis if more than a yes or no 
answer is required of the detection survey. 

G. Most detectors will fail to perform if lateral metallic objects 
such as fences are nearby. Special systems are available to 
cope with such problems and can be operated within 12 inches 
of chain link fences with full vertical sensitivity. 

H. Detection surveys are made by the field crew walking over the 
site, or the system may be vehicle-mounted for coverage of 
large open areas. 

I. In some simple cases, data may be analyzed in the field. In 
complex situations, data should be computer processed so that 
all data is spatially corrected as a m1n1mum. Other 
processing such as performed on EM data may be used to enhance 
the data and its presentation. 

9 • MAGNETOMETRY 

A. Magnetic surveys as used herein are intended for locating iron 
or steel (ferrous) objects such as steel drums, as opposed to 
geologic surveys. 
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B. A magnetometer responds to changes (distortions) in the 
earth's magnetic field caused by the presence of ferrous 
objects. A magnetometer will not detect non-ferrous metal 
such as aluminum, copper, tin, etc. 

C. Compared to a metal detector, magnetometers can detect objects 
at much greater distances depending upon the specific system 
and its sensitivity. For example, a total field magnetometer 
can detect a single 55-gallon steel drum at approximately 30 
feet or more. 

D. A magnetometer's sens1t1v1ty for a discrete target such as a 
drum falls of as: 

l total field instruments 
(distance) exp 3 

1 gradiometers 
(distance) exp 4 

E. Even though it has a lower sensitivity, the gradiometer has 
considerable advantage in mapping and interpretation, as well 
as in reducing "noise" in the measurements. 
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F. Since a magnetometer responds to the presence of any ferrous 
object, operation near cultural features such as steel fences 
or near roads with passing cars may be an insurmountable 
problem. Special instruments and techniques are available to 
cope with these problems. 

G. Many magnetometers {Proton) operate on a periodic sampling 
basis. Such systems should be avoided in favor of 
continuously sampling and recording systems. As with a metal 
detector survey, continuous recorded data is vital in 
assessing complex sites. 

H. As with metal detectors, the survey team may walk a traverse 
or equipment may be vehicle-mounted or towed. 

I. In simple cases, data can be directly interpreted in the 
field. On complex surveys or those requiring a semi-
quantitative analysis, data is best processed by a computer. 

10. COMPOSITE SURVEYS 

A. Confidence levels are usually significantly improved by 
combining the results of geophysical and/or other methods. If 
for example, both the results of a seismic and resistivity 
survey indicate top of rock at a 20-foot depth, then we have a 
high level of confidence in the interpretation, even without 
drilling. 
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B. The results of a combined metal detector and magnetometer 
survey for buried drums can yield considerable information. 
For example, if no metal detector response is obtained and a 
reasonable magnetometer response is, then we may conclude that 
the drums are buried beyond the range of the metal detector. 
We now know something about the depth to the top of drums. 
The magnitude of the magnetic anomaly can then give us an 
estimate of the number of drums. 

11. SUMMARY 

A. The geophysical methods can provide many details on subsurface 
features. In certain cases, some types of geophysical surveys 
can provide details which would require enough drilling to 
make swiss cheese of the site. In others, extensive spatial 
coverage would require both a costly and time-consuming 
drilling project. 

B. In cases where drilling can create problems such as in karst 
settings or be potentially dangerous such as drilling into 
explosive materials, the remote-sensing geophysical methods 
may provide the answers in a safe and cost-effective manner. 

c. Geophysics is not a substitute for drilling or direct 
sampling, but when suitably combined with drilling, produces a 
far superior site evaluation. 

D. Generally, maximum benefit is obtained from geophysical 
methods if they are used early in the site assessment phase. 
Often the optimum placement of drill holes is clearly shown by 
such data. Sometimes this optimum scheduling cannot be 
achieved. Then the geophysical results can be used to 
evaluate the placement of existing drill holes to assure they 
are in representative locations. 



E. The geophysical methods are not a panacea in themselves. They 
need to be properly selected and applied by experienced per­
sonnel. Further, they require interpretation by incorporating 
sound professional geologic and hydrologic knowledge of the 
site blended with other geophysical and direct approaches. 
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APPENDICES 

A. Toxicology 

B. Chain-of-Custody and Packaging, Marking, Labelling, and Shipping 
of Hazardous Waste Site Samples 

C. EPA Occupational Health and Safety Policy 

D. Setting Priorities for Activities Relative to Hazardous Waste 
Sites 

E. Enforcement 
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Toxicology 

Objectives 

Toxicology is the study of the harmful actions of 

chemicals on biologic tissues. To judge impending or po-

tential toxicity requires an understanding of chemical 

reactions and interactions and an understanding of biologic 

mechanisms. The vastness of the subject and the rapid day-

by-day increase in knowledge precludes the possibility that 

any one mind could absorb and retain more than a small 

fraction of this knowledge. However, certain principles of 

toxicology are applicable to a large number of chemicals. and 

an understanding of these principles is essential for the 
. . . 

development of insight into toxicological judgments. 

It is the objective of this course to provide a concise 

description of the principles involved in human toxicology 

to prepare students to mak~ reasonable judgments r~garding 

potential and imminent risks of chemical-biologic inter-

actions. 

Our strategy will be to preserit general concepts as a 

£oundation on which to discuss the specifics of the des- · 

ignated hazardous substances. 
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PRINCIPLES OF TOXICOLOGY 
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PRINCIPLES 0F TOXICOLOGY 

I. HISTORY' 

The word "Poison" may ·be usi::0-· to describe materials or chemicals that 
are distinctly ·harmful to the h0<l}•. In contrast, the word "food" is the 
term used for materials beneficial and nec~ssary for body function. Ex­
perience has shown that there arc de.;-:-ees of harmfulness and degrees of 
safeness for any chemical. ~_l.:~~n~~ar.t factor that <le.terniines the degree 
of harmfulness of a co:r.pcund is :::·;; -;lQs·e of that compound. 

The word "Toxic" may be conside:-ed synonomous with harmful in regard 
to the effects of chemicals. Toxi..:;::::cgy·, defined as the study of the harm"." 
ful actions of chemicals on biologic mechanisms, has developed into three 
principal areas. Envi~on=ie~tal ro~i~olo~y is concerned with harmful ef­
fects of chemicals encountered by ::.c;.n either incidentally in the atomosphere, 
by contact during occupational or ~ecretional activities, or by ingestion. 
Economic toxicologv deals \Jith hs.r=.:ul effects of chemicals administered to 
biologic tissue for the ?urpose of achieving a specific drug effect. For­
ensic toxicology deals ~~th :ed~cal a~d legal aspects of harmful effects of 
chemicals on humans • 

. II.. PHARMACODYNA.i.'1ICS 

Introduction of c:-.e::!:.cals :.~tc hiologic organisms. 

A. lnhalational route: 7'r:-i! i;;;.zjr-~ fol lo-wing exposure to chemicals via the 
respiratory tract .:Are pc.rti.::ul;,r l:: evic!ent in industrialized urban areas of 
high-density populatio'1. Tr.e ::~ :::io~~·.,ere. in which people vork is contaminated 
with a variety of chemicals. ?;.~ ~;~rican Conference of Governmental In­
dustrial Hygienists has coo?iled J 1ist of Threshold Limit Values (TLV's). 
'111ese TLV's refer to air~or~e co~ce~~r~tions of substances under vhich it 
is believed that nearly all ·hut!'..ans t!'..ay be repeatedly exposed, day after day, 
without adverse effects. 

TV!' s are expressed. as: ppm (parts per mil lion paT,ts of air by volume 
at 25°C and 760 mm Hg ?=~ssur~) or as ~~ of particulate matter per cubic 
meter of air. 

TLV's for respirable d~sts, su.c!": as talc, cement, or asbestos, which 
are suspended in the air, are in terrr.s of m.p.p.c.f. (millions of particles 
per cubic foot of air). 

TLV' s represent t·he average conc.er.trat ion over the period of time of 
measurement. A maximal value of conLamination that should not be exceeded, 
is called the m.a.c. (maximal allowable concentration). 

B. Oral route: Another cotm:lon way by which a chemical enters the body 
is by mouth. Although it is ~ithin the body, the gastrointestinal contents 
are essentially exterior to the body fluids. Orally ingested chemicals ·can· 
have a systemic effect on the organism only after absorption. Under ordinary 
conditions, the first site from which orally ingested chemicals can be ef-· 
fectively translocated is the stomach. 

A-3 



c. ·Enterohepatic circulation: This is a cycle involving translocation of 
the chemical from the intestine· to the liver, and back to the intestine via 
the bile. The liver may b$.otransform or conjugate a chemical and excrete 
the conjugate which is then carried to the intestine and reabsorbed into the 
portal circulation. Both molecular size and degree of conjugation influence 
the biliary excretiou·of the comp~unds. 

D. Parenteral route; This is the introduction of chemicals into the or­
ganism by means of injection of the chemical from a syringe through a hol­
low needl_e at specific sites. 

Ill. TYPES OF TOXICITY 

A. Nonspecific Action 

Nonspecific action is caused by all caustic or corrosive chemicals 
and involves partial-to-complete destruction of all parts of biologic cells. 
Generalized destruction of cells can be produced by any chemical that is 
sufficiently soluble in tissue fluids to .gain access to tl"le cells in high 
concenttations. 

B. Selective Action 

Within the body normal molecular components of cells are capable of 
reacting with foreign chemicals. Such components may be referred to as tar­
gets. for the foreign chemical. If the target chemical r.eaction alters the. 
functi.on of the cell, such targets are given the general term of "specific 
receptors". The. same chemical may at the same time ccmbine with, react Yich, 
or be adsorbed ori other sites, but the function of the cells is not influence(: 

. by the product -which is formed. Such combining sites are referred to as 
"silent receptors". · 

IV. BIOLOGIC FACTORS THAT INFLUENCE TOXICITY OF CHEMICALS 

Factors that influence toxicity of chemicals a4e: 

(A) Absorption and distribution 
(B) Storage 
(C) Tolerance 
(D) Rate of metabolism 
(E) Rate of excretion 

A. Absorption and distribution of Chemicals 

A chemical agent must come in contact with a reactant chemical in 
the biologic system if a chemical interaction or physical: effect fs to.occur. 

Membranous barriers influence transport of any chemical from the 
exterior to the interior of a cell. 

Absorption across membranous barriers involves a series of steps 
and exposes the chemical to large endogenous molecules, such as proteins, 
-vhich may effectively bind or functionally alter the chemical. During this 
process the chemical is subject to storage by some tissues, as well. as ex­
cretion by the kidneys, respiratory tract, liver or secretory glands of the 
body. 
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.Following absorption the chemical can be: 

1. Bound to plasma protein 
2. Altered (biotransfot:~:~:i) 'by specific or nonspecific enzymatic 

systems present in vari.".'lus organs 
3. Deposite~ in ~toroge t:~sues 
4~ Excreted · 

Any chemical that is t.:Jke~ i:-:to the organism is immediately sub­
jected to mechanisms that ~i;·1y .::lt:?!" its distribution within the organism 
or terminate its existence ~s a fTee chemical. (Figure 1) 

(B) Storage of Chemic a ls in thr· "G.:.::.,,-

The same mechanisms th<.t ~~e involved in the uptake of a chemical 
agent: are involved in the cHcina.tion of the agent from the cell. The 
rate of eliraination_depends ~ the nature of the chemical and the 
mechanisms that are used t~ =~=-=i~ate the presence of the chemical in 
the body. Generally, ch~ic~~s tnat are metabolically converted by the. 
body to derivatives will have short: lives within the body. A chemical 
that is both metabclized ar.d de;>osited in fat h~s a short lifespan in 
the blood and the nonfatt;- t::!..ssu~s (e.g. thiopental). 

Many chemicals are .selccti.v~ly absorbed or combined with proteios or 
enzymes or even co=pon.?nt; of bo&Le. 

Examples: 

Ninety-eight p~= cent of ~ishydroxycoumarin (dicumarol) is carried 
in the blood CO?::bine~ •..iith albumin Where it is not free either to 
produce an effect on cells nr to b~ subject to metabolic attack. 

Quin~crine (Atab'!"ine) is di:.:tributed so that the liver concentration 
of the drug after c. ~ingk Jose may be as much as 2,000 times 
greater than c:-.-: conce:-.::rution' in the plasma. 

Tet:racyclinEs c:r.::bine with cooponents of newly-formed bone so that 
reabso·rptior. of bo!'!e r.:•.i~ t take place before the drug can be 
eliminated. 

Chlorophenothane (DDT) is S~C\red in fat and remains in the body 
for months. 

Sites of deposition, ~bsor~tion, or reaction of chemtcals within the 
body act as effective scorage depots for chemicals that otherwise may 
be effectively met.?.bolizcd or excreted. These sites of storage also 
effectively prevent high conc~:itrations of the free chemical so that 
toxic concentrations Qrc not nor~ally achieved until the storage sites 
have become saturated. 

The toxicity of a chemical is therefore influenced by the availability 
of efficient nonspecific binding sites, or the presence or absence of 
efficient biotransformation mechanisms. 

Toxicity is directly related to the available active concentration 
of a chemical. Only the fre~ form of a chemical is 3vailable for 
exerting a toxic action. 
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The rate of elimination of a chemical is influenced by the binding 
and storage of that chemical within the body. Repeated exposure to a 
chemical, iri which the in ten·:!!. between exposures is less than the life 
of the chemical within the bocy, would lead to accumulation of that 
chemical in the organ'ism. 

(C) Tolerance 

Tolerance occurs when a sc.'.iller response results from a fixed dose 
of a chemical than was obtained on a prior exposure to the same dose. 
Tolerance is a descriptive te:-: and could be defined as the result of a 
failure in translocation of th~ chemical, such as impaired absorption 
or distribution, or an en!~•:nceJ =ermination, i.e. enhanced excretion or 
metabolic alteration of the ch~i.:al in the organism. 
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CORROSIVES 
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Acids and acid-like corrosives 
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CORROSIVES 

Oxalic Acid 

Formula: COOH - COOH; soluble in water; fumes when heated to 100 C. 

Oxalic acid and oxalates are used as bleaches and metal cleaners in industry 

and-in household products. The leaves of garden rhubarb (Rheum sp) contain a high 

concentration of oxalate. 

The fatal dose by ingestion is estimated to be 5 - 15 g. 

Oxalic acid is a corrosive acid. Oxalates combine with serum calcium to form 

ins6luble calcium oxalate. The reduction in available calcium leads to muscular 

stimulation with con vu ls ions and co 11 apse. 

In deaths following oxalic ac.id poisoning, calcium oxalate crystals are found in 

the kidney and in other tissu~s. The kidneys show cloudy swelling, degeneration, and 

destruction of the tubules. Corrosive changes may be found in the mouth, esophagus, 

and stomach. Cerebral edema also i~ a frequent finding. 

Signs and Symptoms -

The principal manifestation of oxalic acid poisoning is kidney failure. 

Symptoms following ingestion, begin with local irritation and corrosion of the 

·mouth, esophagus, and stomach, with pain and vomiting. These symptoms are followed 

shortly by muscular tremors, convulsions, weak pulse, and collapse. Death may occur 

within minutes. After apparent recovery or if oxalate is ingested, acute kidney failure 

may occur from blocking of kidney tubules of calcium oxalate. 

Prolonged skin contact may cause cyanosis and gangrene by local corrosive effect. 

Prolonged inhalation of fumes produced by boiling oxalic acid solutions leads to oxalic 

acid poisoning with kidney impairment. 

Calcium oxalate crystals, red blood cells, and protein are found in the urine 

following oxalate intoxication. 

Prevent ion: 

Avoid prolonged skin contact. Avoid fumes from boiling oxalic acid. 
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Emergency measures - Following ingestion, precipitate oxalate by giving calcium 

in any fonn orally, such as milk, lime water, chalk, calcium gluconate, calcium 

chloride, or calcium lactate. Remove skin contamination by washing skin with soap 

and water and by continuous flushing with water. Remove from further exposure. 

Seek imnediate medical attention. 

Prognosis: 

If calcium antidotes can be given promptly, recovery is likely. 
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MISCELLANEOUS ACIDS 

Substances Hydrolyzed to Acids 

Some commonly used acids and acid-like corrosives listed in the table are used 

for cleaning metals and other products and in a variety of chemical reactions. 

Ingestion of 1 ml of a corrosive acid has caused death. Death may occur up to l 

month after exposure to corrosive fumes such as nitrogen oxide~ as in silo gas 

poisoning. 

Corrosive acids destroy tissues by direct chemical action. The tissue protein is 

precipitated and coagulated in concentrated acid. The intense stimulation by 

acid also causes loss of vascular tone. 

Findings are those of corrosion and irritation. 
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The principal manifestation of acid poisoning is corrosion. 

Ingestion - Severe, burning pain in the mouth, throat, and.abdomen followed by 

vomiting and diarrhea of dark precipitated blood. The blood pressure falls 

sharply. Brownish or yellowish stains may be found around or in the mouth. 

Asphyxia occurs from edema of the throat. 

After initial recovery, onset of fever indicates perforation of the esophagus 

or the stomach. 

Inhalation of acid fumes or irritating gases causes coughing, choking, and 

variable symptoms of headache, dizziness, and weakness followed after a 6-8 hour 

latent period by lung edema with tightness in the chest, air hunger, dizziness, 

frothy sputum, and cyanosis, bloody sputum, and shortness of breath to chiorine 

or other corrosive vapor. 

Skin contact may produce severe pain and brownish or yellowish stains. Burns 

usually penetrate the full thickness of the skin, have sharply defined edges, and 

heal slowly with scar formation. 

Eye contact produces edema and corneal destruction from even dilute acids in the 

eyes. The symptoms are pain, tearing, and photophobia. 

Long exposure from inhalation to acid fumes may cause erosion of the teeth followed 

by jaw necrosis. Bronchial irritation with chronic cough and frequent attacks of 

bronchial pneumonia are common. Gastrointestinal disturbances are also noted. 

After inhalation of corrosives, diffuse mottling of the lung fields may be seen 

on x-ray. 

Prevention: 

The TLV must always be observed. Water bubbler eye fountains and showers must be 

available where skin or eye contact with acids is possible. 

Tight-fitting goggles, rubber aprons, and rubber gloves must be worn when handling 

acids. Employees must be drilled in the constant use of safety equipment. 
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Enclosed spaces containing corrosive gases should be thoroughly ventilated before 

being entered. Use of proper breathing apparatus is advisable. 

Emergency measures -

Following ingestion, dilute the acid within seconds by drinking quantities of 

water or milk. If vomiting is persistent, administer fluids repeatedly. Ingested 

acid must be diluted approximately 100 times to render it harmless to tissues. 

Following .Eye Contact: 

Flood affected area with quantities of water in a shower or by means of a water 

bubbler eye fountain for at least 15 minutes. The eyelids must be held apart during 

the washing. Do not use chemical antidotes. The heat liberated in the chemical 

reaction may actually increase injury. Eye burns require the immediate attention 

of an ophthalmologist. If an ophthalmologist is not immediately available, wash 

the eyes and apply sterile bandages without any medication. Then take the victim 

to an ophthalmologist. 

Following Skin Contact: 

Remove acid by flooding with water for at least 15 minutes. If the clothing is 

contaminated, a stream of water must be directed under the clothing while the 

clothes are being removed in order to remove the acid rapidly. Do not use chemical 

antidotes. Treat damaged areas as forthermal burns. Seek immediate medical 

attention. 

Following inhalation: 

Use respiratory resuscitation measures. Administer oxygen and use artificial respira­

tion. Remove from further exposure. 

Prognosis: 

In one series, 32 of 105 persons who ingested acid died. Damage to the esophagus 

and stomach after ingestion may progress for 2-3 weeks. Death may occur as late as 1 

month after ingestion. Approximately 95% of those who ingest acid and recover from 

immediate effects have persistent damage. 
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Skin burns from acid are followed by extensive scarring. Skin grafting is 

required if a good cosmetic effect is desired. Eye damage almost always results in 

blindness. 

After inhalation of corrosive atmospheres, convasescence may be prolonged and 

frequent relapses may occur. Death may occur 30 days or more after exposure to such 

corrosive atmospheres. 

NITROGEN OXIDES 

The nitrogen oxides important in air contamination and in reactions that form 

atmospheric oxidants include nitric oxide (NO, colorless), nitrogen dioxide (N02, 

brown color), nitrogen trioxide (N203, colorless), nitric acid (HN03), and nitrogen 

pentoxide (N205, colorless). Nitrous oxide (N20, laughing gas, colorless) and 

nitrogen tetroxide (N2o4, colorless) do not occur in the atmosphere in significant 

amounts. 

Nitrogen oxides are emitted into the atmosphere as a result of combustion of any 

nitrogen-containing substances. Thus, missile fuels, explosives, cigarettes, and 

agricultural wastes liberate nitrogen oxides. Nitrogen dioxide also occurs during 

the rapid decomposition of plant material, as happens in silos. In an enclosed silo, 

the concentration of nitrogen dioxide may reach as high as 1500 ppm. In addition, 

combustion at high temperatures of nitrogen-free fuels in the presence of air oxidizes 

the nitrogen of the air to nitric oxide (N2 + 02= 2NO). At 1800 K, 1% of the reactants 

will be converted, and at 2675 K, 5% of the reactants will be converted. Unmodified 

auto or diesel exhaust contains 1100 ppm of nitric oxide, producing an emission of 

0.13 lb/gallon of fuel or 4 g/mile for a vehicle consuming 1 gallon of fuel each 15 

miles. For 1977 and after, federal regulations limit all new automobiles to emission 

of 0.31 g/mile of nitrogen oxides. Cigarette smoke contains 200-650 ppm of nitrogen 

oxides, and pipe smoke contains 1100 ppm. 

On reaching the air, nitric oxide oxidizes spontaneously to nitrogen dioxide, 

which gives smog its brown color. This reaction is slow if the concentration of nitric 
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oxide is below l ppm, but is speeded by the presence of other contaminants in the air, 

especially ozone. This color can be seen most clearly by looking into an_air-polluted 

basin from above the temperature inversion boundary on any day with low wind velocity. 

The TLV for industrial exposure to nitrogen dioxide is 5 ppm and for submarines 

in the US Navy 0.5 ppm. The TLV for nitric acid is l ppm. A maximum for nitrogen 

oxides in community air of 0.25 ppm was exceeded for a total of 487 hours in San 

Francisco in 1967 and for 2594 hours in the same year in Burbank, California. 

The taste and odor of threshold for nitrogen dioxide is l ppm. Chest discomfort 

occurs at a concentration of 15 ppm for l hour, the sensation becoming unpleasant at 

20 ppm. After l min~te at 50 ppm, chest pain may be felt. Longer exposure at this 

concentration has caused inflammatory changes in the lungs which ordinarily are 

reversible. Higher concentrations have been fatal. 

Effects seen on the lungs include hemorrhage and irreversible fibrous replacement 

of functional tissue. 

The principal manifestation of nitrogen dioxide poisoning is difficult breathing. 

From inhalation, progressive weakness, difficult breathing, cough, and cyanosis 

begin 1-3 weeks after single or repeated exposure to concentrations of 50-300 ppm. 

Concentrations above 300 ppm cause lung edema or pneumonia with onset within hours or 

days. 

Lung function tests reveal reduction in inspiratory capacity, reduction in vital 

capacity, and impaired diffusion capacity. These findings improve as the inflammatory 

process subsides, but some impairment of function may be permanent. 

Prevention: 

Wear breathing apparatus or thoroughly ventilate area before entering. 

Emergency measures: 

Give oxygen for difficult breathing. Seek immediate medical attention. 

Prognosis: 

Recovery may require 1-6 months. Permanent changes may persist depending on the 

severity of the original damage. 
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ATMOSPHERIC OXIDANTS 

Atmospheric oxidants are substances with an oxidizing power sufficiently great to 

liberate iodine from a solution of potassium iodide. One oxidant, ozone (03), 

accelerates the cracking of rubber, a property that can be used to measure the total 

exposure to ozone over a period of time. These oxidants make up the eye irritants in 

photochemical smog resulting from the action of sunlight on air containing nitrogen 

dioxide and certain organic compounds. 

Reactions which initiate the fonnation of oxidants depend on the absorption of 

light energy. Light in the ultraviolet spectrum is more important since it has greater 

energy. The following reactions are considered to be important in the absorption of 

light energy (hv) and the production of monatomic oxygen (0) and free organic radicals (R): 
. . No2 + light energy = NO + O RONO + light energy = RO+ NO 

. . 
RCHO + light energy = R + HCO RONO +light energy= R + NOZ 

RCHO.R + light energy= R + RCO 

Other reactions may occur in the dark: 

6 CH306 + 02 
. 

+ 02 = 03 = CH30 + 03 . 
03 + NO = 02 + NOz CH 30 + NO = CH30NO 

. 
~ + C4H8 = CH3 + C3H50 CH30 + 02 = H2CO + HOO 

CH 3+ Oz = CH3oo 03 +ZN02= N2o5 + Oz 

The following reaction scheme from ethylene (CzH4) to peroxyacetylnitrate (PAN) has 

been proposed: 

C2H4 + 03 = CzH403 

Z CzH403 = HCHO + CH30 + CH3CO + o3 
CH3co + o2 = CH3co3 
CH 3C03 + N02 = CH3CO.O.ON02 (PAN) 

The concentration of ozone does not begin to rise until nitric oxide (NO) has been 

completely converted to nitrogen dioxide (N02). Although nitrogen dioxide alone contri­

butes to the formation of a small amount of ozone, the levels found in urban atmospheres 

do not occur unless some of the carbon compounds indicated in the above schemes are 
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present. These include aldehydes, ketones, and unsaturated hydrocarbons. The 

reactivity of these substances in atmospheres forms the basis for the restriction 

of their use in various solvents for paints, lacquers, and other finishes. Methane 

(CH4), which makes up about half of the organic compounds in the atmosphere, does 

not react. Some of the reaction intermediates are possible contributors to eye 

irritation, but they are so unstable that analysis or experimental testing has not 

been possible. PAN has been tested and found to be eye-irritating at concentrations 

of 0.5 ppm. This concentration is higher than that which is likely to occur in the 

atmosphere. Combinations of reactants may be more irritating than individuals. 

At the peak of oxidant concentration in the atmosphere (shortly after midday), 

ozone makes up more than 90% of the total. By nightfall ozone falls to a low level, 

but oxidants may still be present. The chemical make-up of all the dark-reaction 

oxidants has not been defined. One compound has been identified as PAN. 

Electrical discharges such as lightning and intense ultraviolet light also produce 

ozone. At an altitude of 75,000 feet, the concentration of ozone is raised to 

16 ppm by the direct action of sunlight. Unless some means is used to decompose 

the ozone, the concentration inside pressurized aircraft flying between 30,000 and 

40,000 feet reaches 0.3 - 0.4 ppm. Some ozone found at ground level is brought down 

to this level by atmospheric mixing, but this amount does not exceed 0.01 - 0.03 ppm 

except during lightning storms. 

A standard for community air of 0.1 ppm oxidants has been set in California. 

In 1967, San Jose, California, exceeded this level for 272 hours, Burbank for 1191 

hours, and Pasadena for 1245 hours. In the same year, a level of 0.05 ppm was 

exceeded for 1032 hours in San Jose, 2198 hours in Burbank, and 2243 hours in Pasadena 

while San Francisco had 129 hours above 0.05 ppm and 25 hours above 0.1 ppm. The 

industrial TLV for ozone is 0.1 ppm. 

The odor threshold for ozone in insensitive persons is 0.01 ppm, but it is only 

recognized by all persons at 0.05 ppm. At a concentration of 0.1 ppm of ozone or 

oxidants, more than 5% of individuals will have symptoms of eye irritation. 
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Persons with lung diseases such as asthma or emphysema, when exposed to an 

ambient atmosphere containing 0.1 - 0.15 ppm of oxidants, show increased breathing 

resistance, increased oxygen consumption , and decreased blood oxygen concentration. 

Recovery from the effects of oxidant-containing ambient air requires several days. 

Experiments have shown that exposure to ozone, 0.2 ppm for 3 hours, reduces 

visual acuity, increases peripheral vision, decreases night vision, and alters 

the balance of the muscles controlling the position of the eye. 

Asthmatic patients report more attacks when the daily peak of oxidants goes 

over 0.25 ppm. A level of 0.3 ppm ozone causes cough and some respiratory tract 

irritation after 30 minutes of exposure. Progressively higher concentrations are 

more irritating, and lung function is distinctly impaired at concentrations of 0.6 

ppm ozone. 

Ozone and other oxidants produce their irritant action as a result of their 

chemical reactivity at the point of contact. These oxidants may be absorbed into 

the blood stream. 

Treatment 

The use of activated charcoal adsorbers in rooms has been suggested as a means 

of lowering air contaminant concentrations. 

SULFER OXIDES 

The following sulfur oxides occur as atmosphere contaminants: sulfur dioxide 

(S02), sulfur trioxide {S03), sulfurous acid {H2so3), and sulfuric acid {H 2so4). 

Sulfur dioxide reduces visibility by taking part in reactions between organic 

compounds and nitrogen oxides to form particulates. Oxidation to sulfur trioxide, 

which then combines with water to fonn small droplets of sulfuric acid, also 

reduces visibility. 

Sulfur oxides come from fuel oil and co·a1 combustion, from petroleum refining, 

and from the chemical and metal-lurgic industries. 

California has established a maximum of 0.1 ppm sulfur dioxide concentration 
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for 24 hours with no 1-hour value to exceed 0.5 ppm for community air. F"or 

industrial exposures, the TLV for sulfur dioxide is 5 ppm; for sulfur trioxide, 

2 ppm; for sulfuric acid, l mg/cum; and for sulfurous acid, 10 ppm. 

Trained observers can recognize the presence of sulfur dioxide at a concentration 

of 0.3 ppm, but concentrations up to l ppm have little effect on lung function 

except for possible increase in respiratory rate. Increased resistance to breathing 
. 

begins to occur at l .6 ppm in normal individuals and possibly at 0.7 ppm in persons 

with respiratory disease. Concentrations in air pollution disasters such as occurred 

in Donora, Pennsylvania, and London, England, have ranged from 1-3 ppm. The eye 

irritation level is 10 ppm. 

The principal manifestation of sulfer dioxide poisoning is difficult breathing. 

From inhalation, progressive weakness, difficult breathing, cough, lung edema or 

pneumonia may occur. Lung function tests reveal reduction in inspiratory capacity. 

Prevention: 

Wear breathing apparatus or thoroughly ventilate area before entering. 

Emergency measures: 

Give oxygen for difficult breathing. Seek immediate medical attention. 

Prognosis: 

Recovery may require 1-6 months. Permanent changes may persist depending on 

the severity of the original damage. 

ALKALIES & PHOSPHATES 

These agents are used in the manufacture of soaps and cleansers and in chemical 

synthesis. 

The alkalies combine with protein to form proteinates and with fats to form soaps, 

thus producing soft, deep destruction areas on contact with tissues. The solubility 

of these products allows further penetration which may continue for several days. 

Sodium and potassium hexametaphosphates, polyphosphates, tripolyphosphates, 

pyrophosphates, and other phosphates form complexes with calcium and are capable 

of-seriously reducing the blood serum calcium. They also have a corrosive effect 
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on mucous membranes and skin. 

Findings include gelatinous destruction of tissues at sites of contact. 

The principal manifestation of poisoning with the alkalies is corrosion. 

Alkali corrosives 
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Ingestion of alkali is followed by severe pain, vomiting, diarrhea, and collapse. 

The vomitus contains blood and fragments of stomach and intestine. If death does not 

occur in the first 24 hours, the patient may improve for 2-4 days and then have a 

sudden onset of severe abdominal pain, board-like abdominal rigidity, and rapid fall of 

blood pressure indicating delayed stomach or esophageal perforation. 

Even though the victim recovers from the immediate damage, swallowing may be 

A-21 



difficult due to constriction of the esophagus. 

Ingestion of hexametaphosphate, tripolyphosphate, and other phosphates cause a 

shock-like state, fall of blood pressure, slow pulse, cyanosis, coma, and sometimes 

tetany as a result of reduction in ionic calcium. 

Eye contact with concentrated alkali causes edema and corneal destruction. 

Alkalies penetrate skin slowly. Extent of damage therefore depends on duration 

of contact. 

A chronic rash may follow repeated contact with alkalies. 

Prevention: 

Store corrosive alkalies safely. Water bubbler eye fountains and showers must 

be available where skin or eye contact with alkalies is possible. Tight-fitting 

goggles, rubber aprons, and rubber gloves must be worn when handling alkalies in 

concentrated solutions. Handlers must be drilled in the constant use of safety 

equipment. 

Emergency measures: 

Following ingestion, dilute the alkali by giving water to drink irmnediately and 

allowing vomiting to occur. 

Following eye contact, wash eyes with running water for 30 minutes. Apply sterile 

bandage and take victim to an opthamologist. 

Following skin contact, wash skin with running water until skin is free of alkali 

as indicated by disappearance of soapiness. Seek irTmediate medical attention. 

Prognosis: 

Approximately 25% of those who ingest strong alkali die from the immediate effects. 

Death may occur as late as l month after ingestion. Approximately 95% of those who 

ingest strong alkali and recover from the inmediate effects have persistent constriction 

of the exophagus. 

Corneal damage is almost always permanent. 

Skin damage is persistent. 
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AMMONIA AND AMMONIUM HYDROXIDE 

Arrmonia (NH3) is a gas at ordinary temperatures. Anmonium hydroxide 

(NH40H) is a liquid containing 25-29% NH3; vapor pressure at 27C: 500 mm Hg. 

Ammonia is used in organic synthesis, as a refrigerant, and as a 

fertilizer. Ammonium hydroxide is used in organic synthesis and as a cleaner. 

The TLV of ammonia is 25 ppm. The fatal dose of ammonium hydroxide by 

ingestion is about 30 ml (1 oz) of a 25% concentration. 

Ammonia and ammonium hydroxide injure cells directly by alkaline caustic 

action and cause extremely painful irritation of all mucous membranes. 

The pathologic findings in inhalation poisoning are lung edema, lung 

irritation, and pneumonia. After ingestion, the findings are the same as 

with alkalies. 

The principal manifestation of acute poisoning with these compounds is 

extreme irritation. 

Ingested ammonia causes severe pain in the mouth, chest, and 

abdomen, with cough, vomiting, and shock-like collapse. Gastric 

or esophageal performation may occur later with abdominal pain, 

fever, and rigidity. Lung irritation edema may appear after 

12-24 hours' delay. 

Ammonia fumes (1000 ppm) cause irritation of the eyes and upper 

respiratory tract, with cough, vomiting, and rP.dness of the 

mucous membranes of the lips, mouth, eyes, nose, and throat. 

Higher concentrations cause swelling of the lips and eye, 

temporary blindness, restlessness, tightness in the chest, 

frothy sputum indicating lung edema, cyanosis, and rapid, weak 

pulse. 

If skin contact is prolonged more than a few minutes it causes 

severe burning pain and corrosive damage. 

A-23 



Following eye contact, concentrated ammonia causes immediate 

and severe eye pain followed by edema and corneal clouding. 

Later, cataract formation and destruction of the renina and 

iris may occur. 

Prevention: 

Employees working in areas where arranonia is used must be trained in 

escape methods and in the use of safety equipment, including goggles, breath­

ing equipment, showers, eye fountains, water hoses, exits, and first aid 

equipment. Arranonia equipment must be constantly inspected to prevent 

accidents. All valves should be labeled to prevent accidental opening. 

If a contaminated area must be entered, a full-face airline mask or 

self-contained oxygen mask must be worn. Protective clothing is also 

necessary if the concentration is above 10,000 ppm. 

Emergency Measures 

1. Dilute ingested poison by giving water or fruit juice. 

2. Eye contamination - Wash eyes in a water bubbler eye 

fountain for at least 15 minutes. The victim should 

be taken to an ophthalmologist for further treatment. 

3. Inhalation - Remove patient.from contaminated area and 

keep at bed rest. 

4. Skin contamination - Wash skin for at least 15 minutes. 

Antidote: Fruit juice or vinegar may be given by mouth or 

used externally. 

Seek medical attention for lung damage or skin burns or gastro­

intestinal damage following ingestion. 

Prognosis: 

Patients who survive 48 hours are likely to recover. Eye contact is 

frequently followed by permanent blindness. 

A-24 



FLUORINE, HYDROGEN FLUORIDE, AND DERIVATIVES 

Both fluorine and hydrogen fluoride are gases at normal temperatures. 

Fluorine is used in organic synthesis. 

the petroleum industry and in etching glass. 

Hydrogen fluoride is used in 

Cryolite (sodium aluminum 

fluoride) is used in many industrial processes. Fluoride salts are used in 

the prevention of dental caries and in rodenticides. Methyl sulfonyl 

fluoride is used as a fumigant. 

The TLV in air for fluorine is 0.1 ppm. The TLV in air for hydrogen 

fluoride is 3 ppm. The TLV in air for fluoride salts is 2.5 mg/cum. The 

fatal dose of sodium fluoride is 1-4 g. The fatal dose of fluorosilicates 

is about the same as for fluorides, but that of cryolite is much higher 

(above 10 g). The LD 50 for methyl sulfonyl fluoride in experimental animals 

is 3.5 mg/kg. 

Fluorine and fluorides act as direct cellular poisons by interfering 

with calcium metabolism and various enzymes. Fluorides form an insoluble 

precipitate with calcium and lower plasma calcium. Hydrogen fluoride 

(hydrofluoric acid) is directly corrosive to tissues. 

Skin or mucous membrane contact with hydrogen fluoride produces deeply 

penetrating skin burns. 

Neutral fluorides in 1-2% concentrations will cause inflammation and 

damage of mucous membranes. After death, rigor mortis sets in rapidly. 

Postmortem findings are brain edema, lung edema, and degeneration of liver 

and kidneys. 

In fatalities from inhaling hydrogen fluoride or fluorine, lung edema 

and bronchial pneumonia are the most prominent findings. 

In deaths following prolonged absorption of fluoride, the bone 

structure shows thickening with calcification in the ligaments. Bone 

marrow space is greatly reduced. 
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The principal manifestation of fluorine and fluoride poisoning is 

corrosion. 

Inhalation of hydrogen fluoride or fluorine causes coughing, 

choking, and chills lasting 1-2 hours after exposure. After 

an asymptomatic period of 1-2 days, fever, cough, tightness in 

the chest, rales, and cyanosis indicate pulmonary edema. 

These symptoms progress for 1-2 days and then regress slowly 

over a period of 10-30 days. 

Ingestion of neutral fluorides such as sodium fluoride causes 

salivation, nausea, vomiting, diarrhea, and abdominal pain. 

Later, weakness, tremors, shallow respiration, and convulsions 

occur. Death is by respiratory paralysis. If death does not 

occur immediately, jaundice and urine suppression may 

appear. 

Skin or mucous membrane contact with hydrogen fluoride solution 

results in damage depending on the concentration. Concentrations 

above 60% result immediately in severe, extremely painful burns. 

Such burns are deep and heal slowly. Concentrations less than 

50% may cause slight immediate irritation of the skin or none 

at all. The acid penetrates readily, however, and a deep-seated 

ulceration results if contact continues for more than a few 

minutes. 

Intake of more than 6 mg of fluorine per day results in chronic 

fluorosis. Symptoms are weight loss, brittleness of bones, 

anemia, weakness, general ill health, stiffness of joints, 

and discoloration of the teeth when exposure occurs during 

tooth formation. 

In chronic exposure, x-ray evidence of bonethickening 

and calcification of ligaments is indicative of fluorosis. 
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In severe fluorosis, both red and white blood cell 

counts may be diminished. 

Fluorine workers should have urine fluoride determi­

nations at 6-month intervals. 

Prevention: 

Hydrogen fluoride workers must be carefully instructed in the dangers 

of skin contact with hydrogen fluoride and in the necessity for immediate 

removal of even dilute solutions by prolonged washing. Showers and water 

bubbler eye fountains must be available where hydrogen fluoride is being 

used. Processes utilizing hydrogen fluoride must be totally enclosed. 

Workers should wear long rubber gauntlets, long rubber aprons. high 

rubber boots, and a wide plastic face shield while handling hydrogen 

fluoride. Forced-air face masks should be worn if the air concentration 

of hydrogen fluoride is sufficiently high to cause nasal irritation. 

Tools and benches must be decontaminated immediately by washing with 

ammonia or lye solutions after hydrogen fluoride is spilled. 

Emergency Measures 

Wash contaminated area thoroughly with water for 15-45 

minutes. Do not wait until symptoms appear before washing. 

Following inhalation, remove patient to fresh air and keep 

at complete rest. Seek immediate medical attention. 

Following ingestion of neutral fluorides, give soluble 

calcium in any form: milk, calcium gluconate solution, or 

calcium lactate solution. For calcium salts, the concentra­

tion should be 10 g in 250 ml of water. Give calcium gluco­

nate, 10 g, and Fleet's Phospho-Soda, 30-60 ml diluted 1:4 

in water orally to precipitate and remove fluoride from the 

intestine. 
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Give milk and cream every 4 hours to relieve irritation 

of esophagus and stomach. 

Seek medical attention following ingestion, as soon as 

possible. 

Prognosis: 

After ingestion of neutral fluoride, survival for 48 hours is followed 

by recovery. After inhalation, survival for 3-4 days is usually followed 

by recovery. Skin burns require 1-2 months to heal. 

In fluorosis from chronic exposure, removal from exposure for a year or 

more may be necessary before joint stiffness begins to reverse. 
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PESTICIDES 

I. HISTORY: 

Rodents, insects, nematodes, ~~ngi, weeds and other pests compete 
with man for food and other supplies, and they also transmit certain di­
seases to man or his domestic animals. Tile development of chemical pesti­
cides has created a revolution in the control of these pests. Pesticides 
have accounted for about 10 percent of deaths from all solid and liquid 
substances. All pesticides are capable of producing harm to man if ingested 
or absorbed through the skin in sufficient quantities. 'nl.erefore, if spill­
age occurs, all soiled clothing should be removed immediately and the body 
promptly washed with water. 

II. INSECTICIDES 

A. Inorganic. Highly toxic arsenic occurs in ciany formulations as an in­
secticide. Arsenic occurs in raany for::ulations as an insecticide. 
In addition, fluorides, bor3tes and fl~orosilicates are used in in­
secticidal formulations. 

B. Botanical. 

1. Nicotine is a relative toxic material not frequently used today as 
an insecticide. Tile sympcoms of nicotine poisoning appear rapidly 
and result in paralysi~ of ~he res?iratory muscles and death. 

2. Pyrethrum extracts are ~sed as household insecticides because of 
their rapid action. TI:esa co:::;>ou~~s are not absorbed through the 
skin and are rapidly broke~ dc-.rn i~ the intestinal tract. Toxic 
doses cause excitation, con·1Ulsio~s. :etanic paralysis and death 
due to respiratory failure. 

C. Chlorinated Hydrocarbon Insecticides. These highly stable canpounds 
are valued for their res~cua: a~tion aguinst insects, and feared 
because of their prolonged storage in ~ammals. 

l. Chloroohenothane [2,2-bis(p-chlorophenyl) 1,1,1-trichloroethane, 
DDT]. Its main use is :or control of typhus, malaria, and other 
vectorborne diseases. tDT is valued for its persistent or residual 
action. 

(a) Toxicitv. The ?~'L.~cipal action of DDT (nervous system) is 
characterized by paresthesia of the tongue, lip, face, 
extremities, and diiturbance of equilibrium, confusion and 
(most characteris~~~) tremor. Death from DDT is attributed 
to respiratory arTest. Chlorinated hydrocarbons also have a 
tendency to sensi:i~e the myocardium to epinephrine and may 
result in ventricular fibrillation. DDT can produce liver 
injury and deplete liver glycogen. It is stored in body fat 
and eliminated var:1 s 101.1ly. 

(b) Trea~ is res~ricted to efforts to remove the poison and 
control tremors, convulsions and other central nervous system 
effects. 
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2. Chlordane {l,2,4,5,6,7,8,8 - otachloro - 3a4,7,7~-tetrahydro-4,7-
methonoindane) contoins A ~nd B chlordane, heptachlor .:ind trichlor. 
Chlordane h.:is caused de:11:h in man at doses as low as 104 mg/kg and 
is more dangerous than DDT. 

Toxicity. Signs and sympto~ of acute chlordane intoxication arc 
similar to those produced by DDT. Liver damage may result from 
chronic intoxication. Chlordane is rapidly absorbed through the 
skin. 
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3. Dieldrin, aldrin, isodrin, and endrin are four isomers used as an 
insecticide. All four isomers have similar pharmacological activity, 
although endrin and isodrin a:e two and three times more poisonous 
than dieldrin and aldrin. 

Toxicity. These compounds produce convulsions. 
plain of headache, nausea, vomiting, dizziness, 
ing and may not suffer convulsions until later. 
lowing poisoning by chlorinated hydrocarbons is 
by death. 

D. Anticholinesterase Insecticides 

Some patients com­
or myoclonic jerk­
Hyperthermia fol­

frequencly followed 

1. Organic phosphorus compounds are a group of highly toxic organic 
esters of phosphoric acid which have pharmacological effects resem­
bling those of physostigmine. They are among the more toxic of all 
chemicals, due to irreversible inhibition of both plasma and red 
blood cell cholinesterase. Parathion, tetraethylpyrophosphate, 
(TEPP), and malathion are corranon examples of such compounds now in 
use. They are readily adsorbed and symptoms begin promptly and 
progress rapidly. Respiratory symptoms are usually the first co 
appear after inhalation of vapor or aerosol, gastrointestinal 
symptoms usually appear first after ingestion, and localized sveac­
ing and muscle fasiculation are usually the first signs observed 
after cutaneous exposure. 

(a) Toxicity. The org3nic phosphate compounds inhibit cholinesterase 
throughout the body resulting in the accumulation of acetylchol1ne 
at various receptor sites. Excessive acetylcholine produces nau­
sea, vomiting, abdominal cramps, diarrhea. sweating, increased 
bronchial and salivary secretions, and bradycardia. When accumula­
tion of acetylcholine occurs near the ends of motor nerves to skel­
etal muscles, the result is first a stimulation (producing muscu­
lar fasciculation), follo~ed by muscle weakness and finally a flac­
cid paralysis. Until the activities of blood and tissue cholin­
esterase are restored to normal levels {by partial reversal of in­
hibition or regeneration of new enzymes), there is an increased sus­
ceptibility of the individual to the effects of another exposure to 
any such compound. The effect of repeated exposures is cumulative. 
Exposure produces papillary constriction, nasal secretions, tight­
ness in the chest, bronchorrhea, and salivation. If the concen­
tration is high, the patient may show severe respiratory distress, 
collapse, convulse, and becorne comatose with intermittent feeble 
respiratory effects. Death may be produced by sudden arrest of 
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central respiratory function, peripheral neuromuscular weakness 
or p.iralysis of the muscles of respiration, airway obstruction 
by excessive salivary ~nd bronchial secretions and bronchocon­
striction. 

(b) Treatment. 

1. Remove the victim from toxic environment and immediately 
remove clothing and any liquid contamination. Flood and 
wash the exposed skin areas thoroughly with water. In the 
non-breathing victim, immediately institute artificial 
respiration. 

2. Administer atropine, 2 mg, intramuscularly or intravenously 
as soon as any local or systemic signs or symptoms of an 
intoxication are noted. Repeat the dose every 3-8 minutes 
until signs of atropinization (mydriasis, dry mouth, rapid 
pulse, hot and dry skin) occur. 

3. Watch the respiration and remove bronchial secretions if 
they appear to be obstructing the airway. Incubate if 
necessary. 

4. Administer pralidoxime (2-PAM chloride; Protopam) 2.5 grams 
in 100 ml of sterile water or 5 percent dextrose and water, 
intravenously, slowly in 15 to 20 minutes. For iniants or 
children, give 15 mg/kg. If sufficient fluid is not avail­
able, give 1 gram of 2-PAM in 3 rnl of distilled water by 
deep intramuscular injection. Repeat every half hour if 
respiration 'W'eakens or if muscular fasciculations or con­
vulsions reoccur. 

2. Carbary! (sevin) is a typical carbam.ate insecticide. Carbamates are 
reversible inhibitors of cholinesterase. Reversal is very rapid and 
carbaryl is rapidly metabolized. A single oral dose of approximately 
2.8 mg/kg has resulted in moderately severe poisoning in an adult. 

(a) Toxicity. Signs and symptoms of carbaryl poisoning are similar 
to those seen with other cholinesterase inhibitors. 

(b) Treatment. Treatment of poisoning by carbamates is the same as 
that for organic phosphorus compounds, except that 2-PAM and 
other oximes are not recommended for routine use. 

III. FUMIGANTS. Fumigants are gases or volatile liquids used for control of in­
sects, rodents, and soil nematodes. 

A. Hydrogen Cyanide (HCN, Prussic acid). Toxicity and treatment are dis­
cussed elsewhere. Many persons are unable to smell the characteristic 
burnt-almond odor of hydrogen cyanide (inability is an inherited charac­
teristic). Most proprietary fumigants contain a "warning" lacrimatory 
material or pungent gas with a readily identifiable odor. 
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B. Methyl Bromide (CH3Br, monobromomethane) is supplied os a compressed 
gas and is also used as a refri~erant or (ire extinguishing material. 
'Ole gas is usually sold containing chloropicrin. (See below). 
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Toxicitv. Methyl bromide causes severe burns of the skin. Respiratory 
exposure produces pulmonary c~~ma as a result of direct irritant actions 
and may be the immediate cause of death. Symptoms of serious poisoning 
include headache, disturbance of vision, nausea, vomiting and tremors 
progressing to convulsions. 

IV. RODENTICIDES 

A. Warfarin is an anticoagulant rodenticide. It is generally used at a 
concentration of 0.25~. Warfarin is mixed with cereal or in water. 

1. Toxicity. All signs and symptoms are caused by hemorrhage. 

2. Treatment. Vitamin K preparations are indicated for treatment. 

B. Sodium Monofluo't'acetate (F~·COONA - "1080") is a white powder with a 
faint smell of vinegar. 

l. Toxicitv. Signs and symptoms usually begin with nausea and appre­
hension and are followed by convulsions. Pulsus alternans may 
occur, and may be followed by ventricular fibrillation and severe 
depression. 'Ole poison acts by interfering with acetate metabolism. 

(a) Control the convulsions and evaluate the cardiac status. 
Following gastric lavage, administer glycerol monoacetate 
(monoacetin). 

C. Phosphorus is used as a bait rodenticide. A dose of 15 mg may be toxic 
and SO mg may be fatal. Acute poisoning produces gastrointestinal 
irritation after ingestion and the patient may die of cardiovascular 
failure within 12 hours. 

1. Treatment. Copper salts form a semimetallic coating of Cu3P2 over 
the phosporus parcicles and prevent their further absorption. 
Potassium permanganate or a hydrogen peroxide solution oxidi%es the 
phosphorus to harmless phosphates. Mineral oil minimizes absorption, 
but other fats and oils promote absorption. 

V. HERBICIDES are chemicals used for controlling weeds. 

A. Hetallic Poisons. A variety of arsenic, lead, mercury, copper, iron, 
zinc and boron salts are used as herbicides. In addition, organic 
compounds of arsenic, mercury and tin are also used. 

B. Substituted Phenols. A number of substituted dinitrophenols are used to 
kill plants along roadsides and rights-of-way. All of these compounds 
increase oxidative mecabolism. 
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Pesticides 

BARIUM 

Absorbable salts of barium such as the carbonate, hydroxide, or chloride 

are used in pesticides. The fatal dose of absorbed barium is approximately 1 g. 

Barium ion induces a change in penneability of the cell membranes which results 

in stimulation of all muscle cells indiscriminately. This effect is not anta­

gonized by atropine but is antagonized by magnesium ions. No specific histologic 

changes are seen. 

Clinical Findings 

The principal manifestations of barium poisoning are tremors and convulsions. 

Symptoms and Signs: (From ingestion or, rarely, from inhalation.) Symptoms 

and signs include tightness of the muscles of the face and neck, vomitting, 

diarrhea, abdominal pain, muscular tremors, anxiety, weakness, difficulty in 

breathing, irregularity of the heart, convulsions, and death from cardiac 

respiratory failure. 

Emergency Measures: If respiration is affected, give artificial respiration, 

using oxygen if available, until a sulfate antidote can be given and normal 

respiration has returned. 

Antidote: sodium sulfate. 

Prognosis: 

If a soluble sulfate (e.g., magnesium sulfate or sodium sulfate) is given 

before symptoms become severe, then recovery will occur. Survival for more than 

24 hours has always been followed by recovery. 

Gould DB, Sorrell MR, Lupariello AD: Barium sulfide poisoning. Arch Intern 
Med 132:891, 1973. 
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Dinitrophenol pesticides 
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Dinitro derivatives of phenol and cresol are used as insecticides and 

herbicides. Dinitrophenol was formerly used medically as a metabolic stimulator 

to aid in weight reduction. 

The acute fatal dose of dinitrophenol is approximately l g; the acute 

fatal dose of dinitro-o-cresol (DNOC) is 0.2 g. Other compounds with similar 

toxicities include dinitro-5-secbutylphenol (dinoseb), binapacryl (Morocide), 

and nitrocyclohexylphenol. Danger is greatest during hot weather, when loss of 

body heat is impaired. 

The dinitro derivatives of various phenols apparently act by inhibiting 

the synthesis of certain phosphate bonds which are important in conserving 

energy utilization in the cell. In the absence of the mechanism, cellular 

respiration is markedly increased. 

In victims who die from exposure to dinitro derivatives, postmortem 

examination reveals degenerative changes of the heart, liver and kidneys. 

The principal manifestation of poisoning with the dinitro derivatives is 

fever. 

Acute Poisoning: (From skin contamination, ingestion, or inhalation.) 

Symptoms are frequently of sudden onset up to 2 days after cessation 

of exposure and include high fever, prostration, thirst, nausea, vomiting, 

excessive perspiration, and difficulty in breathing. Later, symptoms 

progress to anoxia with cyanosis, and finally muscular tremors and coma. 

Kidney and liver injury may also occur. 
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Chronic Poisoning: Chronic poisoning has not been reported following 

agricultural exposure. Toxicity may include skin eruptions, nerve damage, 

liver damage, kidney damage, and decrease in white blood cell count. 

In exposed workers, blood concentrations of dinitro derivatives should not 

exceed 10 µg/g. Take white blood count if exposed person has unexplained 

fever. 

White blood count should be repeated at monthly intervals during 

exposure. 

Emergency Measures: Remove ingested poison by given syrup of ipecac 

to induce emesis. Remove skin contamination by scrubbing with soap and 

water after removal of clothing. If the body temperature is elevated, 

reduce to 37 C by immersion in cool water or by applying cold packs. If 

the body temperature is above 40 C, ice water is necessary. Oxygen 

inhalations should be used for respiratory distress or cyanosis. Feed 

readily digestible food for increased metabolism. 

Prognosis 

Recovery from severe poisoning is likely if body temperature can be kept 

below 40 C and if adequate nutrition is supplied. 

FLUOROACETATE 

The sodium salt of fluoroacetic acid (CH2FCOONa) is a water-soluble, 

synthetic chemical used as a rodenticide. 

The fatal dose is estimated to be 50-100 mg. At least 13 deaths from 

sodium fluoroacetate have occurred. Fluracetamide has similar toxicity. 

Fluoroacetate in the body blocks cellular metabolism. The relationship 

between this metabolic effect and poisoning has not been elucidated. All body 

cells, and especially those of the brain, are affected by fluoroacetate as 

shown by depression of oxygen consumption. 
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No specific tissue changes are seen in fluoroacetate poisoning. Findings 

include lung and brain edema, congestion of the kidneys and lungs. 

The principal manifestations of acute fluoroacetate poisoning from ingestion 

or inhalation are vomiting and convulsions. Chronic poisoning does not occur. 

Symptoms begin within minutes to 4-5 hours, with vomiting, excitability, 

convulsions, irregularity of the heart and respiration, exhaustion, coma, 

and respiratory depression. Death is from respiratory failure associated with 

pneumonia. 

Emergency Measures: Ingested poison may be removed by emesis; give 

syrup of ipecac. 

Specific Antidote: Monoacetin (glyceryl monoacetate) 

Prognosis 

Complete recovery may follow repeated convulsions. Rapid progression of 

symptoms within 1-2 hours after poisoning is likely to result in death. 

Survival for more than 24 hours indicates a favorable outcome. 

NICOTINE 

Exposure to nicotine occurs during processing or extraction of tobacco; 

during the mixing, storage, or application of insecticides containing 

nicotine; or during smoking. Nicotine is avai1able in concentrations as a free 

base, which is volatile, or as the sulfate. Both are liquids, even in pure form. 

In addition to concentrates, nicotine is also present in a large number of 

insecticide mixtures in concentrations of 1% or more. Additional less toxic 

compounds with similar actions are anabasine, nornicotine, and lobeline. 

The fatal dose of pure nicotine is about 40 mg (1 drop), a quantity contained 

in 2 g of tobacco (2 cigarettes). However, tobacco is much less poisonous than 

would be expected on the basis of its nitocine content. When smoked, most of the 

nicotine is burned; when ingested, nicotine is poorly absorbed from the tobacco. 
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Nicotine first stimulates, then depresses and paralyses the cells of the 

brain and spinal cord. Skeletal muscle, including the diaphragm. is paralyzed. 

No specific tissue changes are found after nicotine poisoning. After 

ingestion, the mouth, pharynx, esophagus, and stomach may show evidence of the 

caustic effect of nicotine. 

The principal manifestations of nicotine poisoning are respiratory stimulation 

and stomach and intestinal cramps. 

Acute Poisoning: 

l. Small doses - (From skin contamination or inhalation of tobacco smoke, 

tobacco dust, or insecticide sprays.) Respiratory stimulation, nausea, 

vomiting, dizziness, headache, diarrhea, elevation of blood pressure, 

sweating, and salivation. Gradual recovery follows a period of weakness. 

2. Large doses - (From ingestion or skin contamination with insecticide 

concentrates.) Initialiy there is burning of the mouth, throat. and 

stomach, followed by rapid progression of the above symptoms, proceeding 

to weakness, convulsions, respiratory slowing. heart irregularity, 

and coma. Death occurs within 5 minutes to 4 hours. 

Chronic Poisoning: No cumulative effect from exposure to small amounts of 

nicotine insecticides has been noted. 

Acute Poisoning: 

Emergency measures -

a. Wash skin - Remove nicotine from the skin by flooding with water 

and scrubbing vigorously with soap. 

b. Give artificial respiration, using oxygen if available. 

Antidote - Atropine. 

Chronic Poisoning: Remove from further exposure to dust or smoke. 
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Prognosis 

Survival for more than 4 hours is usually followed by complete recovery. 

THALLIUM 

Thallium has been used as d rodenticide and as ant killer. Its use as a 

pesticide is now prohibited. Poisoning has most frequently resulted from the 

accidental ingestion of thallium rodent or ant baits, which consisted of thallium 

sulfate or acetate mixed with grain, cookie crumbs, cracker crumbs, honey, or 

sweetened water. 

The most conmonly available salts of thallium are the sulfate, acetate, and 

carbonate. Thallium sulfide and iodide are appreciably less soluble than the 

other salts. 

The fatal dose is approximately l g of absorbed thallium. 

The principal manifestations of thallium poisoning are loss of hair and pains 

in the extremities. 

A. Acute Poisoning: (From ingestion or skin absorption.) 

Evidences of poisoning appear in 1-10 days and include pains of the 

extremities, dizziness, loss of hair, fever, abdominal pain, and 

nausea and vomiting. Progression of poisoning is indicated by the 

appearance of lethargy, jumbled speech, tremors, convulsions, and 

cyanosis. Signs of lung fluid accumulations and pneumonia may 

precede death in respiratory failure. Kidney damage has also been 

reported. 

B. Chronic Poisoning: (From ingestion or skin absorption.) If 

absorption of thallium occurs over an extended period, the earliest 

indications of poisoning are loss of hair, changes in the skin, and 

occasionally salivation and blue line on the gums. Stomach and 

intestinal cramps are also colT11'1on. 
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Acute Poisoning 

1. Emergency measures - Remove skin contamination by scrubbing with 

soap and water. There are no effective antidotes for thallium 

intoxication. 

Chronic poisoning: Remove from further exposure. 

Prognosis: 

If the progression of signs of brain damage (lethargy, delirium, and 

muscular twitchings) can be halted, recovery is possible. Complete recovery 

may require 2 months or more. 

THIOCYANATE INSECTICIDES: 
THANITE, LETHANE 

Thiocyanate insecticides are ordinarily available in mixtures as concen-

trated solutions in an organic solvent, as emulsion concentrates, or in 

combination with other insecticides. 

The toxicity of these compounds is moderate compared with that of 

nicotine. One adult patient died after ingesting a mixture containing 

approximately 5 g of Lethan-384 and 14 g of lauryl thiocyanate. Other 

fatalities have been reported following ingestion of similar quantities. 

The toxicities of ethyl and methyl thiocyanate are considerably greater, 

reaching 10 mg/kg in experimental animals, because they are converted to cyanide 

in the body. Thanite has an L050 in rats of 1600 mg/kg. 

The thiocyanate insecticides induce coma, cyanosis, and convulsions in 

rats at doses ranging from 90 mg/kg (Lethane-384) to l g/kg (Thanite). 

Examinations of animals poisoned by thiocyanate insecticides have not 

revealed organ damage. 

The principal manifestations of acute poisoning with the thiocyanate 

insecticides is convulsions. Chronic poisoning does not occur. 
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Symptoms and Signs: (From Ingestion or excessive skin contamination.) 

Convulsions with respiratory difficulty. 

Emergency Measures: Remove skin contamination by scrubbing with soap 

and water. Remove swallowed poison by giving syrup of ipecac, 15 ml, and 

500 ml of tap water or milk. Maintain artificial respiration during 

convulsions or respiratory difficulty. 

Prognosis 

If adequate gastric lavaqe and catharsis can be accomplished before 

onset of symptoms, recovery is likely. Progression of symptoms after removal 

of insecticide indicates a poor outcome. 

2,4-DICHLOROPHENOXYACETIC ACID 

2,4-Dichlorophenoxyacetic acid (2,4-0), its esters and acetates, 

2,4,5-T), esters and acetates of 2,4,5-T, 2-methyl-4-chlorophenoxyacetic acid 

(MCPA), salts and esters of MCPA, and the propionate or butyrate analogs 

(MCPB, MCPP, 2,4-08, butyrac, Embutox, tropotox, silvex) of these compounds 

are used as herbicides. Herbicides with similar actions include erbon, 

Natrin, and fenac. 

Tetrachlorodibenzo-p-dioxine (TCDO) is a potent mutagen in experimental 

systems and is suspected of being mutagenic in human beings at extremely low 

doses. It causes chloracne and has been a contaminant in 2,4,5-T. 

One fatality has occurred from an amount of 2,4-0 not less than 6.5 g. 

Other fatalities have occurred from varying amounts up to l20g. The L050 
for these compounds in animals ranges from 300-700 mg/kq. 

The mechanism of poisoning has not been elucidated. No specific tissue 

changes have been reported. 

The principal manifestations of 2,4-0 poisoning are weakness and fall of 

blood pressure. 
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Emergency Measures: Remove skin contamination by scrubbing with soap 

and water. 

Antidote: For muscle and cardiac irritability, give quinidine sulfate. 

Prognosis 

Survival for more than 48 hours has been followed by complete recovery. 

Impotence may persist for several months. 

PARAQUAT & DIQUAT 

Paraquat or methyl viologen (l,l'-dimethyl-4,4-dipyridylium dichloride}, 

diquat, and difenzoquat (Avenge) are water-soluble herbicides supplied in 

concentrations of 20-25%. They are inactivated by contact with soil presumably 

as a result of combination with clay particles in the soil. 

More than 10 fatalities from paraquat have been reported in the literature. 

One individual died after ingesting 3/4 tsp of 19% solution, or an amount less 

than 10 mg/kg. The fatal dose for human beings has been estimated to be as 

small as 4 mg/kg, although the oral Lo50 in rats is 120 mg/kg. The oral LD50 
for diquat for rats is 200-300 mg/kg, and for difenzoquat it is 470 mg/kg. No 

fatalities in human beings from diquat have been reported. 

Although the mechanism of poisoning has not been elucidated, pathologic 

findings after paraquat fatalities include heart damaqe, lung hemorrhages 

and edema. Damage of the adrenal cortex, kidney damage, and biliary stasis 

also occur. In experimental studies, diquat has not produced the lung lesion 

found after paraquat. 

Clinical Findings 

The principal manifestations of paraquat poisoning are respiratory 

distress and cyanosis. 
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Symptoms and Signs: (From ingestion.) 

in the mouth and throat and vomiting. 

Ingestion of paraquat causes burning 

After 2-5 days, bloody sputum, decreased 

urine output, and ulceration of the ton9ue, pharynx, and esophagus appear. 

After 5-8 days, severely poisoned patients show jaundice, fever, increased 

heart rate, respiratory distress, and cyanosis. 

Laboratory identification of paraquat: To 5 ml of neutral fluid, add 

0. l g of sodium bicarbonate followed by 0.1 g of sodium hydrosulfite 

(dithionite). A blue color develops almost immediately. Absorption 

maximum is at 625 nm, and 20 ug/ml gives an absorbance of 0.7. 

Treatment: 

Emergency Measures: Give activated charcoal. 

Antidote: No antidote is known. 

Prognosis: 

Patients have died of lung dysfunction up to 3 weeks after poisoning. 
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Halogenated Insecticides 

Halobenzene derivatives and analogs are synthetic chemicals used as 
insecticides that are stable for weeks to months after application. 
They are soluble in fat but not in water. They bioaccumulate in food 
chains and in body fat. 

Convnercial insecticide formulas consist of insecticides in technically 
pure form, dry mixtures of several insecticides, or solutions of one or 
more insecticides in various organic solvents, especially kerosene, 
toluene, or other petroleum derivatives. These organic solvents are them­
selves toxic. 

DDT seems to be one of the most toxic of these chemicals, at least in 
experimental animals. In humans, ingestion of 20 g of DDT in the form of 
a 10% dry mixture with flour has induced severe symptoms which persisted 
for more than 5 weeks, with gradual recovery. Virtually all fatalities 
reported in the literature have resulted from ingestion of DDT in various 
solvents. The toxicity of tnese solutions is greater than that of DDT or 
the solvent alone. 

The tolerance of chlorobenzene derivatives in most foods is 0.005-
7 ppm, with the exception of methoxychlor {14 ppm). 

Fatal doses of the various halobenzene derivative insecticides as 
estimated on the basis of animal experiments are shown in Table l below. 

The mechanism of poisoning by tnese agents is not known. The toxic 
action does not require metabolic alteration of their chemical structure. 

DDT acts chiefly on the brain causing a characteristic hyperexcita­
bility, tremors, muscular weakness. and convulsions. The heart becomes 
sensitizied so that, at least in experimental animals, inject~on of epine­
phrine may induce ventricular fibrillation. Ovotran has caused skin 
irritation or skin sensitization in human beings. 

Inasmuch as most deaths from DDT are complicated by the presence of 
other insecticides and of solvents, data obtainec at autvpsy are not reliable. 
In DDT-poisoned animals, the findings are liver damage and brain damage, as 
well as heart and kidney damage. The most characteristic finding in experi­
mental animals exposed to the other halobenzene derivatives is liver damage. 

Halobenzene derivative insecticides 

Amiben {3-amino-2,5-dichlorobenzoic acid) 
Bromopropylate, Acarol 
Chlorbenside {p-chlorobenzyl-p-chlrophenyl sulfide) 
Chlorobenzilate (ethyl-4,4'-dichlorobenzilate) 
Chloromethyl-p-chlorophenyl sulfone 
Chloroneb, Demosan 
p-Chlorophenylbenzenesulfonate, fenson 
Chloropropylate, Acaralate 
Chloroxuron, Tenoran 
DOD, TOE (Rhothane, mitotane) 
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Halobenzene derivative insecticides (cont'd.) 

DOT (dichlorodiphenyltrichloroethane) 
Dimite, DMC, chlorfenethol 
Fluorbenside (p-chlorobenzyl-p-fluorophenyl sulfide) 
Kelthane (bis[p-chlorophenyl]-trichloroethanol) 
Methoxychlor (trichloro-bis[p-methyoxy-phenyl]ethane) 
Perthane (di-[p-ethylphenyl]dichloroethane) 
Tedion (tetrachlorodiphenylsulfone) 

Signs and Symptoms of Intoxication 

0.4 
1 

0.5 
5 
8 
8 

The principal manifestations of poisoning with these agents are 
vomiting, tremors, and convulsions. 

A. Acute Poisoning: 

1. Ingestion of 5 g or more of dry DDT-Severe vomiting begins within 
30 minutes to l hour; weakness and numbness of the extremities have 
a more gradual onset. Apprehension and excitement are marked, and 
diarrhea may occur. 

2. Ingestion of more than 20 g of dry DDT-Twitching of the eyelids 
begins within 8-12 hours; this is followed by muscular tremors, 
first of the head and neck and then the extremities followed by 
convulsions. The pulse is normal; respiration is accelerated 
early and slowed later. 

3. The organic solvents present in many commercial insecticides 
decrease the convulsive effects of DDT and increase the depression 
of the brain. Onset of slow, shallow breathing within 1 hour 
after inhaling, ingesting, or absorbing a DDT solution through 
the skin implicates the solvent rather than the DDT. 

B. Chronic Poisoning: Workers with a history of many months' exposure 
to DDT and having up to 648 ppm of DDT in their body fat have remained 
completely well, whereas most persons have body fat levels of halogenated 
insecticides below 15 ppm. These insecticides are all stored for long 
periods in the body fat, but not in sufficient quantity to induce symptoms 
on starvation. Liver damage from DDT exposure might be expected from 
evidence obtained in experimental animals, but no such reports have appeared. 
Chronic poisoning has not been substantiated in human beinqs after any 
halobenzene derivatives. 

C. Laboratory Findings: 

1. A high urine level of organic chlorine or especially of bis(p­
chlorophenyl)acetic acid (DOA) indicates exposure to DDT or to 
one of the analogous compounds and is indicative of the severity 
of the exposure. 

2. In suspected poisoning, analysis of serum or a fat biopsy is useful 
for diagnosis. A sample of fat can be taken from subcutaneous 
tissue. The sample should weigh at least 50 mg. Place sample in 
previously weighed glass-stoppered vial or vial with Teflon-lined 
cap and weigh to the nearest 0. 1 mg. Prepare at least 5 ml serum 

A-45 



from blood taken after overnight fast. The container shouid be 
carefully labelled ~vith the patient's name, weight of sample, date 
of collection, ana name and address of physician. Send frozen 
sample to Toxicology Laboratory, Pesticides Program, Food & Drug 
Administration, US Public Health Service, Atlanta 30333. Containers 
and further directions are obtainable from the same source. Also, 
the local health department may be able to arrange for analysis. 

Treatment of Halogenated Insecticide Poisoning (Acute) 

A. Emergency Measures: 

1. Following oral ingestion seek medical attention immediately; syrup 
of ipecae may be used to induce vomiting if ingested material is not 
dissolved in a petroleum hydrocarbon. Do·~ot give fats or oils. 

2. Scrub skin with soap and water to remove skin contamination. 

3. Give artificial respiration with oxygen if respiration is slowed. 

Medical care may necessitate use of anticonvulsants to control convulsions. 
Stimulants are contraindicated. 

Prognosis 

Recovery has occured except when DDT was ingested dissolved in an 
organic solvent. If convulsions are severe and protracted, recovery is 
questionable. If symptoms progress only to tremors, recovery is complete 
wtthin 24 hours. After convulsions, recovery may require 2-4 weeks. 

Deichman, W.B.: Toxicology of DDT and related chlorinated hydrocarbon 
pesticides. J. Occup. Med. 14:285, 1972. 

Morgan, D.T., Roan, E.C.: The metabolism of DDT in man. Essays Toxicol 
5: 38. 197 4. 

Siyali, D.S.: Hexachlorobenzene and other organochloride pesticides in 
human blodo. Med. J. Aust 2:1063, 1972. 

BENZENE HEXACHLORIDE 
(Gamma Isomer= Lindane) 

Benzene hexachloride (hexachlorocyclohexane) is stable for 3-6 weeks 
after application. It is soluble in fat but not in water. 

Wettable powders, emulsions, dusts, and solutions in organic solvents 
are available for use as insecticides. Both the technical preparation and 
the gamma isomer (lindane) are used in vaporizers, and serious poisoning 
has occurred from vapor exposure. 

Ingestion of 20-30 g of technical benzene hexachloride will produce 
serious symptoms, but death is unlikely unless this amount was dissolved in 
an organic solvent. In the case of lindane, the gamma isomer, 3.5 g/70 kg 
is considered a dangerous dose. In a girl aged 2 1/2 years, ingestion of 
50 or 100 mg/kg caused convulsions with recovery in 24 hours. The tolerance 
of benzene hexachloride or lindane in food is 10 ppm or less. 
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Reported instances of serious poisoning have been rare and have 
resulted from accidental or suicidal ingestion. 

Technical benzene hexachloride and lindane stimulate the central 
nervous system (CNS) to cause hyperirritability, dizziness, and convulsions. 
Pulmonary edema and vascular collapse may also be of neurogenic origin. 
Effects of lindane on experimental animals have their onset within 30 minutes 
and last up to 24 hours; with the technical product, onset of effects may 
be delayed 1-6 hours and then persist up to 4 days. 

Benzene hexachloride is stored in the body fat, being slowly lost 
through metabolism or excretion in urine, feces, or milk. Of the various 
isomers of benzene hexachloride, lindane is excreted most rapidly. 

Signs and Symptoms of Intoxication 

The principal manifestations of poisoning with benzene hexachloride 
or lindane are vomiting, tremors, and convulsions. 

A. Acute Poisoning: (From ingestion or massive skin contamination with a 
concentrated solution in an organic solvent.) Symptoms begin 1-6 hours 
after exposure. Vomiting and diarrhea appear first and progress to 
convulsions. Recovery is likely unless the material contains an 
organic solvent, in which case difficult breathing, cyanosis, and 
circulatory failure may progress rapidly. 

Exposure to smaller amounts by skin contamination or by ingestion 
leads to dizziness, headache, nausea, tremors, and muscular weakness. 
In addition to these symptoms, exposure to vaporized benzene hexa­
chloride or lindane produces irritation of tne eyes, nose, and throat. 
Such symptoms disappear rapidly upon removal from exposure. 

B. Chronic Poisoning: True systemic chronic poisoning has not been 
reported from any of the isomers of benzene hexachloride. 

c. 

Dermatitis from skin contamination with benzene hexachloride has 
occurred but has improved rapidly upon elimination of exposure. 

Laboratory Findings: Liver function may be impaired. 
nation of feces, urine, or fat may reveal presence of 
Collection and analysis of the fat specimens has been 
described. 

Specific exami­
benzene hexachloride. 
previously 

Treatment 

Treat as for halogenated insecticide poisoninq. 

Prognosis 

A. Acute Poisoning: In acute poisoning not complicated by ingestion of 
an organic solvent, complete recovery occurs in 1-2 weeks. Progression 
of symptoms to pulmonary edema and vascular collapse following inges­
tion of benzene hexacnloride or lindane in an organic solvent may make 
recovery unlikely. 

B. Mild Exposure: Symptoms from slight exposure to benzene hexachloride 
or lindane vaporizers or ingestion of small amounts of benzene hexa­
chloride have lasted not more than 2 weeks. 
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Solomon, L.M .• Fahrner, L., West, D.P.: 
toxicity: A review. Arch Dermatol. 

Starr, H.G., Jr., Clifford, N.J.: Acute 
Environ. Health 25:374, 1972. 

Gamma benzene hexachloride 
113:353, 1977. 
lindane intoxication. Arch. 

TOXAPHENE 
(Chlorinated Camphenes) 

Toxaphene consists of chlorinated terpenes with chlorinated camphene 
predominating. It is stable for 1-6 months after application and is fat­
soluble and water-insoluble. Toxaphene is available for insecticidal use 
in the form of wettable powders, dusts, emulsion concentrates, and concen­
trated solutions in oil. 

The fatal dose of toxaphene for an adult is estimated to be around 
2 g. Several members of one family were nonfatally poisoned after eating 
greens contaminated with toxaphene to the extent of 3 q/kg of greens. The 
maximum dose ingested by one person was thought to be in the neighborhood 
of 1 g. Several fatalities in children have followed ingestion of larger 
but undetermined amounts. The tolerance of toxaphene in foods is 7 ppm. 
At least 3 fatalities from toxaphene ingestion have been reported. 

Toxaphene induces convulsions, salivation, vomiting, and excitability. 

Pathologic findings in acute poisoning are hemorrhages and congestion 
in the brain, lungs, spinal cord, heart, and intestines. Pulmonary edema 
and degeneration in the brain and spinal cord are also present. In experi­
mentally induced chronic poisoning, degenrative changes were found in the 
liver and kidney. 

Signs and Symptoms of Intoxication 

The principal manifestations of toxaphene poisoning are vomiting and 
convulsions. 

A. Acute Poisoning: (From ingestion or skin absorption.) 

Confulsions frequently begin without symptoms but may be preceded by 
nausea and vomiting. In fatal poisoning, convulsions occur at de­
creasing intervals until respiratory failure supervenes, almost always 
within 4-24 hours after poisoning. In nonfatal poisoning, cessation 
of convulsions is followed variably by a period of weakness, lassitude, 
and amnesia. 

B. Chronic Poisoning: (From ingestion, inhalation, or skin absorption.) 
Instances of chronic poisoning have not appeared in the literature. 
Experiments in animals indicate that toxaphene is less apt to cause 
chronic toxicity than DDT but that similar changes in the liver and 
kidneys are possible. 

C. Laboratory Findings: Liver function may be impaired. Anqlysis of body 
fat or serum for toxaphene indicates severity of exposure. 

Treatment 

Treat as for halogenated insecticide poisoning. 
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Prognosis 

In acute poisoning, recovery is likely unless convulsions are progres­
sive and cannot be controlled by barbiturates. Most dangerous is the interval 
from 4-24 hours after poisoning. 

POLYCYCLIC CHLORINATED INSECTICIDES: 
CHLORDANE, HEPTACHLOR, ALDRIN, 

DIELDRIN, ENDRIN, MITREX, 
THIODAN, & KEPONE 

These compounds are synthetic fat-soluble but water-insoluble chemicals. 
Aldrin is stable for 1-3 weeks after application. The others are stable 
for months to a year or more. 

These chemicals, either singly or in mixtures in the form of dusts, 
wettable powders, or solutions in organic solvents, are used as insecticides 
for the control of flies, mosquitoes, and field insects. 

The toxicity of these polycyclic derivatives fo~ rodents is considerably 
greater than that of the chlorobenzene derivatives. For example, the 
experimental fatal dose (LD50) in rats for aldrin or endrin is 10 mg/kg; 
for dieldrin, it is 40 mg/kg; for heptachlor, 90 mg/kg; for Kepone, 65 mg/ 
kg; for chlordane, 200 mg/kg; for mirex, 300 mg/kg; and for endosulfan 
(Thiodan), 110 mg/kg. In an average adult, severe symptoms follow ingestion 
of or skin contamination with 15-50 mg/kg or 1-3 g of chlordane. Other 
indane derivatives are probably more toxic. In one instance, accidental 
skin contamination with 30 g of chlorodane as a 25% solution in an organic 
solvent was fatal to an adult in 40 minutes. 

Polycyclic chlorinated insecticides. 
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Allowable residual t0lerance of these indane chemicals in food range 
from 0-0.l ppm. 

Convulsions from the inaane derivatives originate in the central nervous 
system (CNS). 

Pathologic changes include congestion, edema, and scattered hemor­
rhages in the lungs, kidneys, and brain. The kidneys also show damage. 

Signs and Symptoms of Intoxication 

The principal manifestations of poisoning with the indane derivatives 
are tremors and convulsions. 

A. Acute Poisoning: (From ingestion, inhalation, or skin contamination 
of any indane derivative, even in the absence of solvent.) Symptoms 
of hyperexcitability, tremors, dizziness, and convulsions begin within 
30 minutes to 6 hours and are followed by central nervous system (CNS) 
depression which may terminate in respiratory failure. In one person 
who ingested 25 mg/kg of chlordane, evidence of kidney damage was 
indicated. 

B. Chronic Poisoning: (From ingestion, inhalation, or skin contamination.) 
Prolonged exposure to Kepone has caused neurologic symptoms. Both 
Kepone and mirex have been shown to be carcinogenic in animal experi­
ments. Occasional epileptiform convulsions have occurred in workers 
from dermal absorption of endosulfan in powder form. EEG findings in 
poisoning have been suggestive of epilepsy but have reverted to normal 
when exposure was discontinued. Symptoms may persist for more than l 
week after exposure 1s discontinued or after acute poisoning. 

C. Laboratory Findings: Liver function may be impaired. A fat biopsy 
or serum test may reveal the presence of indane derivatives. 

Treatment 

Treat as for halogenated insecticide poisoning. Personnel invoived in 
therapy should wear Neoprene gloves as protection against contamination. 

Prognosis 

If the liver has previously been damaged, 
halogenated insecticides is greatly increased. 
of convulsions is delayed more than 1 hour and 
controlled. 
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METALLIC POISONS 
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METALLIC POISONS 

ANTIMONY AND STIBINE 

Antimony is used in alloys, type metal, foil, batteries, ceramics, 

textiles, safety matches, ant paste, and medicinals such as tartar emetic 

(antimony potassium tartrate). Acid treatment of metals containing antimony 

releases the colorless gas, stibine (SbH3). 

The TLV in air for antimony is 0.5 mg/cu m. The TLV in air for stibine 

is 0.1 ppm. The fatal dose of antimony compounds by ingestion is 100-200 mg. 

Fatalities from antimony poisoning are rare. 

The mechanism of poisoning is similar to that of arsenic poisoning, 

presumably by inhibition of enzymes through combination with sulfhydryl (-SH) 

groups. 

Antimony is strongly irritating to mucous membranes and to tissues. 

Stibine causes hemolysis and irritation of the central nervous system. 

Pathologic findings include degeneration of the liver and other organs. 

The gastrointestinal tract shows marked congestion and edema. 

The principal manifestations of antimony poisoning are gastrointestinal 

disturbances. Stibine causes hemolysis. 

Following ingestion, the symptoms are nausea, vomiting, 
and severe diarrhea with mucus and later with blood. 
Kidney and liver damage may also occur. 

Following inhalation (of stibine) headache, nausea, 
vomiting, weakness, jaundice, anemia, and weak pulse 
may occur. 

Chronic poisoning from fume and dust exposure pro­
duces itching skin pustules, bleeding gums, conjuncti­
vitis, laryngitis, headache, weight loss, and anemia. 

The red blood cell count may be diminished and urine 
shows hemoglobin and red cells. 
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Prevention: 

Adequate fume and dust control is necessary to prevent the TLV from 

being exceeded. 

Emergency measures include removal of ingested antimony compounds by 

emesis and remove patient from further exposure. Seek immediate medical 

attention. 

Prognosis: 

Survival for 48 hours indicates that recovery is probable. 

ARSENIC AND ARSINE 

Arsenic is used in ant poisons, insecticides, week killers, paint, 

wallpaper, ceramics, medicines, and glass. The action of acids on metals 

in the presence of arsenic forms arsine gas. Alloys such as ferrosilicon 

may release arsine upon contact with water since the ferrosilicon may be 

contaminated with arsenic. 

The fatal dose of arsenic trioxide is about 120 mg. The allowable 

food residue is limited by federal law to 0.65 mg/lb. The TLV in air for 

arsine is 0.05 ppm; for arsenic, arsenic acid, arsenates, arsenites, and 

other compounds of arsenic, it is 0.5 mg/cum. Reduction to 0.002 mg/cu 

m has been proposed. Organic arsenicals, such as arsphenamine, acetarsone, 

methane arsenic acid, and dimethylarsinic (cacodylic) acid, release arsenic 

slowly and are therefore less likely to cause acute poisoning. The fatal 

dose for these compounds is estimated at 0.1-0.5 g/kg. 

Arsenic presumably causes toxicity by combining with sulfhy~ryl (-SH) 

containing enzymes and interfering with cellular metabolism. 

If death occurs within a few hours, the stomach mucosa shows inflamma­

tion but other pathologic changes are absent. If death occurs more than a 

few hours after poisoning, pathologic examination shows inflammatory changes 

and partial degeneration of intestinal mucosa. In immediate deaths from 
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arsine poisoning, hemolysis is found. If death is delayed for several days 

after arsenic in any form, the liver and kidneys show degenerative changes. 

The principal manifestations of arsenic poisoning are gastrointestinal 

disturbances. The principal manifestation of arsine poisoning is hemolysis. 

After ingestion of overwhelming amounts of arsenic (10 
times the MLD), initial symptoms are those of violent 
gastroenteritis: burning esophageal pain, vomiting, 
and copious watery or bloody diarrhea containing shreds 
of mucus. Later, the skin becomes cold and clarruny, the 
blood pressure falls, and weakness is marked. Death is 
from circulatory failure. Convulsions and coma are the 
terminal signs. If death is not immediate, jaundice and 
cessation of urine output appear after 1-3 days. 

Doses approaching the MLD cause restlessness, nausea, 
vomiting, headache, dizziness, chills, cramps, irrita­
bility, and variable paralysis which may progress over 
a period of several weeks. 

Inhalation of arsenic dusts may cause acute pulmonary 
edema, restlessness, difficult breathing, cyanosis, 
cough with foamy sputum, and rales. 

Exposure to arsine causes burning and stinging of the 
face and, after 3-4 hours, tightness of the chest, 
nausea, altered speech, hemolysis, bloody urine, bronz­
ing of the skin, and enlargement and tenderness of the 
liver and spleen. 

Chronic poisoning from ingestion or inhalation produce 
damaging of the nervous system, skin bronzing, loss of 
hair, localized edema, dermatitis, cirrhosis of the 
liver, nausea, vomiting, abdominal cramps, salivation, 
anemia, and weight loss. Damage of cardiovascular 
system and kidneys may also occur. Arsenic and its 
compounds are carcinogenic. 

Following acute poisoning, urine may show red blood 
cells, protein, and cell casts. Arsenic compounds may 
appear as barium-like radiopaque material after inges-
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tion. In fatal arsenic poisoning, the blood level has 
ranged from 0.1-1.5 mg/lOOg. After therapeutic adminis­
tration of arsenic, the blood level has ranged from 
0.01-0.025 mg/lOOg. After arsine inhalation, the urine 
contains hemoglobin. 

Following chronic poisoning, arsenic can be identified 
in hair, nails, urine, feces, and vomitus by state or 
county toxicologic laboratories. Liver or kidney function 
may be impaired. Blood counts reveal as anemia. 

Prevention: 

Store arsenic safely. The TLV of arsine in air must be observed at all 

times. Acid treatment of metals or dilution of acid sludge must be done with 

adequate fume control. 

Emergency Measures 

Following ingested arsenic, immediate removal should be 
by emesis. Seek immediate medical help. 

Following chronic poisoning, remove from further exposure 
and seek medical help. 

Prognosis: 

In acute arsenic poisoning, survival for more than 1 week is usually 

followed by complete recovery. Complete recovery from chronic arsenic poison­

ing may require 6 months to 1 year. 

BERYLLIUM 

Beryllium is used in alloys for electrical equipment. It is present in 

some fluorophors used in cathode ray tubes and fluorescent lights, but the 

use of these fluorophors in fluorescent lamps has been discontinued by most 

manufacturers. 

The fatal dose of beryllium is not known. The TLV in air for beryllium 

is 0.002 mg/cu m. 
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Between 1941 and 1966, 760 cases of berylliosis were recorded in a 

national registry (Massachusetts General Hospital, Boston). Between 1966 

and 1973, 76 new cases were recorded. Beryllium appears to inhibit certain 

magnesium-activated enzymes. The relation between this effect and the 

pathologic changes induced by beryllium is not understood. 

Soluble beryllium salts are directly irritating to skin and mucous 

membranes and induce acute pneumonitis with pulmonary edema. At least part 

of the changes present in acute pneumonitis and chronic pulmonary inflamma­

tion develop as a result of hypersensitivity to the beryllium in the tissues. 

At pathologic examination, fibrous tissue growth is found at the site 

of beryllium localization. In deaths from acute pneumonitis, the lung 

alveoli are filled with cells. 

ing. 

The principal manifestation of beryllium poisoning is difficult breath-

Following inhalation, acute pneumonitis, with chest pain, 
bronchial spasm, fever, difficult breathing, cyanosis, 
cough, blood-tinged sputum, and nasal discharge may be 
seen. Onset of symptoms occurs 2-5 weeks after an 
exposure of 1-20 days. 

Following skin contact, cuts from beryllium-contaminated 
objects form deep ulcerations which are slow to heal. 
Acute dermatitis from contact with dust simulates first 
and second degree burns. 

Following eye contact, dust contamination causes acute 
conjunctivitis with corneal damage and diffuse irrita­
tion. 

Following inhalation in chronic pulmonary berylliosis, 
weight loss and marked difficult breathing begin 3 
months to 11 years after first exposure. The disease 
may pursue a steady downhill course or may be marked 
by exacerbations and remissions. Right heart failure 
may occur as a result of increased pulmonary resistance. 
Fever is variable. 
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Following chronic skin contact, dermatitis and rash 
appear in a large percentage of exposed workers. In 
such persons, patch tests with dilute beryllium 
solutions show positive reactions. 

In chronic pulmonary beryllosis, ex-ray examination 
reveals a 11 snowstorm11 appearance of the lungs. 

Prevention: 

Dusts and fumes from beryllium processes must be rigidly controlled. 

No beryllium is allowable in air. 

X-ray examinations of the chest are not useful in controlling exposure 

or in case-finding. X-ray examination of the chest may become positive 

without any symptoms, or positive x-ray findings may occur only at the onset 

of symptoms. Workers may be asymptomatic and have normal x-ray examinations 

of the chest during exposure to beryllium, and yet they may develop symptoms 

and positive chest x-ray findings many years after discontinuing exposure. 

Emergency measures include complete bed rest, supplemental oxygen for 

difficult breathing and irrnnediate medical attention. Skin ulcers may require 

surgical removal. 

Prognosis: 

Recovery from acute pneumonitis requires 2-6 months. Deaths have been 

rare. Approximately 2% of those with chronic pulmonary berylliosis die. 

CADMIUM 

Cadmium is used for plating metals in the manufacture of bearing alloys 

and silver solders. Cadmium plating is soluble in acid foods such as fruit 

juices and vinegar. Heating products containing cadmium above the melting 

point (321 C) releases cadmium fumes. 

The fatal dose by ingestion is not known. Ingestion of as little as 

10 mg will cause marked symptoms. The TLV in air for cadmium oxide fumes 

is 0.1 mg/cu m; for cadmium metals and dusts, it is 0.2 mg/cum. Cadmium 
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is damaging to all cells of the body. 

The pathologic findings in cases of fatal cadmium ingestion are severe 

gastrointestinal inflammation and liver and kidney damage. In fatal acute 

poisoning from the inhalation of cadmium fumes, pathologic examination reveals 

inflanmation of the lung. Pathologic examination in fatalities following 

prolonged exposure to cadmium fumes reveals emphysema. 

The principal manifestations of cadmium poisoning are gastrointestinal 

and lung irritation. 

Following ingestion, nausea, vomiting, diarrhea, head­
ache, muscular aches, salivation, abdominal pain, shock, 
liver damage, and kidney failure may occur. 

Inhalation of cadmium fumes causes a metallic taste in 
the mouth, shortness of breath, pain in the chest, cough 
with foamy or bloody sputum, weakness, and pains in the 
legs. Chest examination reveals bubbling rales. Urine 
formation may be diminished later. Progression of the 
disease is indicated by onset of fever and by develop­
ment of signs of lung consolidation. 

Chronic poisoning from inhalation produces loss of sense 
of smell, cough, difficult breathing, weight loss, anemia, 
irritability, and yellow-stained teeth. The liver and 
kidneys may be damaged. 

After inhalation, early chest x-ray shows a diffuse in­
crease in lung density; later findings are those of 
bronchial pneumonia. Bloody urine may be seen. 

Prevention: 

The TLV of cadmium fumes in air must always be observed. Acid foods 

should never be stored or prepared in cadmium-plated cooking utensils. 

Emergency measures should be to remove victim from further exposure. 

Give milk or beaten eggs every 4 hours to alloy gastrointestinal irritation. 

Seek immediate medical treatment. 
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Prognosis: 

Symptoms from cadmium ingestion usually last no more than 24 hours. 

In fume inhalation, the mortality rate has been approximately 15%. Survival 

for more than 4 days is followed by recovery, but complete recovery may take 

6 months. 

CHROMIUM 

Chromium is used in chemical synthesis, steel-making, electroplating, 

leather tanning, and as a radiator anti-rust. 

The fatal dose of soluble chromate such as potassium chromate, potassium 

bichromate, or chromic acid is approximately 5 g. The TLV in air for chromium 

(detennined as chromic oxide) is 0.1 mg/cum. Up to 20% of chromium workers 

develop dermatitis. 

Chromium and chromates are irritating and destructive to all cells of 

the body. In fatalities from acute poisoning, kidney damage is found. 

The principal manifestation of chromium poisoning is irritation or 

corrosion. 

Following ingestion, dizziness, intense thirst, abdominal 
pain, vomiting, shock, and kidney damage may occur. 
Death is from uremia. 

Repeated skin contact leads to incapacitating dermatitis 
with edema, and ulceration which heals slowly. Breathing 
chromium fumes over long periods causes painless ulcera­
tion, bleeding, and perforation of the nasal septum 
accompanied by a foul nasal discharge. Conjunctivitis, 
lacrimation, and acute hepatitis with jaundice have 
also been observed. 

The incidence of lung cancer is increased up to 15 times 
normal in workers exposed to dusty chromite, chromic 
oxide, and chromium ores. 
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Prevention: 

The TLV in air must always be observed. Chromic mist, fumes, and dust 

must be controlled. Chromate solutions must not come in contact with the 

skin. 

Emergency measures should be to remove victim from further exposure. 

Seek immediate medical attention. 

Prognosis: 

In acute poisoning, rapid progression to kidney failure indicates a 

poor outcome. Dermatitis and liver damage will respond to removal from 

further exposure. 

LEAD 

Lead is used in type metal, storage batteries, industrial paint, solder, 

electric cable covering, pottery glaze, rubber, toys, gasoline (tetraethyl 

lead), and brass alloys. Other sources include plastic beads or jewelery 

coated with lead to give a pearl appearance, bootleg whisky, home-glazed 

pottery, leaded glass making, the dust in shooting galleries, ashes and 

fumes from the burning of old painted wood, and artists' pain pigments. 

The amount of lead in circulation or that has been lost from use is enormous. 

From 1720-1970, 47,303,551 tons of lead were added to the supply in the USA. 

In 1968, net imports were 435,000 tons, and 390,000 tons were added from 

mining. In this same year, 260,000 tons of lead were used in gasoline 

additives. 

The fatal dose of absorbed lead has been estimated to be 0.5 g. 

Accumulation and toxicity occur if more than 0.5 mg/day is absorbed. The 

TLV of lead in air is 0.15 mg/cum. The TLV of lead in food is 2.56 mg/kg. 

The TLV for tetraethyl lead should not exceed 117 ug/cu m of lead. 
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The US Public Health Service has estimated that at least 400,000 child­

ren in the USA have increased blood levels, and 16,000 of these require 

treatment each year. Each year, there are 200 deaths from lead encephalo­

pathy; 800 children have permanent brain damage; and 3200 have temporary 

mental impairment. Most of these fatalities are in children who lived in 

homes built before 1940. Most of the cases have been discovered in a few 

hospitals, and it is possible tha the incidence of lead poisoning may be 

considerably higher. 

The most serious toxic effects result from effects of lead on the brain 

and peri"pheral nervous system. The brain and liver lead levels may be 5-10 

times the blood level. The lead in these tissues is only slowly removable 

by de-leading agents. Since only uncombined lead is removed effectively 

by de-leading agents, the increased excretion of lead brought about by 

such agents is only temporary. The de-leading agent only becomes effective 

again when further lead has been released from combination. 

In acute poisoning, pathologic findings include inflammation of the 

gastrointestinal mucosa and kidney degeneration. In chronic lead poisoning, 

cerebral edema and degeneration of nerve and muscle cells occur. The liver 

may also show damage. 

Any symptoms suggestive of brain damage should be considered an emer­

gency. A rapid presumptive diagnosis can be based on the presence of the 

following: urine, porphyrins above 0.5 mg/liter; blood lead above 80 µg/ 

100 ml; erythrocyte protoporphyrin greater than 190 µg/100 ml of whole 

blood, or ~ in the presence of anemia (38% Hgb) -- erythrocyte proto­

porphyrin greater than 500 µg/100 ml of erythrocytes; erythrocyte o-amino­

levulinic acid dehydratase less than 50% of normal, increased protoporphyrin 

fluorescence of whole blood; and the appearance of radiopaque material on a 

plain film of the abdomen and radiopaque lead lines in the wrists and knees. 
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Any positive finding in addition to suggestive symptoms is sufficient 

indication to start therapy. Any child who has minor symptoms of poison­

ing can develop acute encephalopathy suddenly if blood lead is above 

80 µ g/100 ml. 

The principal manifestations of lead poisoning are gastrointestinal 

or central nervous system disturbances and anemia. 

For ingestion or rapidly absorbed compounds of lead, 
metallic taste, abdominal pain, vomiting, diarrhea, 
black stools, kidney damage, collapse, and coma may 
be seen. 

From chronic ingestion, skin absorption, or inhala­
tion or particulate or organic lead the following may 
be observed: 1) Early -- loss of appetite, weight 
loss, constipation, irritability, occasional vomiting, 
fatigue, headache, weakness, metallic taste, lead 
line on gums, loss of recently developed skills, and 
anemia. 2) More advanced -- Intermittent vomiting, 
irritability, nervousness, incoordination; vague 
pains in arms, legs, joints, and abdomen; sensory 
disturbances of extremities, paralysis of extensor 
muscles of arms and legs with wrist and foot drop, 
disturbance of menstrual cycle, and abortion. 
3) Severe -- Persistent vomiting, ataxia, periods of 
stupor or lethargy, encephalopathy (with visual 
disturbances), elevated blood pressure, paralysis, 
delirium, convulsions, and coma. Severe symptoms 
occur most frequently in lead poisoning in children 
or in adults exposed to tetraethyl lead. 4) Exposure 
to tetraethyl lead or tetramethyl lead causes in­
somnia, disturbing dreams, emotional instability, 
hyperactivity, convulsions, and even tc·xi c psychosis. 

The following findings are suggestive of lead poison­
ing: 1) Blood -- Hemoglobin below 13 g/100 mi 
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Prevention 

blood. Blooa lead about 20 µg/100 ml indicates exposure to lead 
above 40 µg/100 ml suggests the need for a search for source of 
lead and its elimination. Levels above 60 µg/100 ml should be 
reduced with de-leading agents. Risk of encephalopathy is great 
at blood lead level over 80 µg/100 ml; level over 100 µg/100 ml 
should be treated as an emergency. 2) Urine lead excretion greater 
than 0.08 mg/day or urine coproporphyrin above 0. 15 mg/24 hours. 

Lead-containing paint should not be used indoors. Painters and lead workers 

must change clothing and bathe before eating. Precautions must be taken to keep 

lead in air below the TLV. Children must not be allowed to play with lead toys. 

Emergency measures should include removal of acutely ingested lead by emesis 

and medical treatment for acute and chronic lead poisoning. 

Prognosis 

Until recently, the death rate in patients with lead encephalopathy was about 

25%. About half of those who survived had permanent mental deterioration. The 

effect of calcium disodium edetate on the prognosis in lead encephalopathy has 

not been determined as yet. 

Complete recovery from other forms of lead poisoning takes up to 1 year. 

MANGANESE 

Manganese is used in the manufacture of steel and dry cell batteries. 

The TLV in air of manganese is 5 mg/cu m. 

The toxic amount of inhalation is not known. Fatalities are rare. 

The mechanism of manganese poisoning is not known. Inhalation of manganese 

fumes or dusts produces progressive deterioration in the brain. Large oral doses 

of manganese compounds are without systemic effect in experimental animals. 

The findings in one death suspected to be from ingesting manganese-contaninated 

drinking water were atrophy and disappearance of cells of the brain. Experimental 

animals show inflammatory changes in brain. 
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The principal manifestations of poisoning with these compounds are brain 

disturbances. 

Prevention 

Ingestion of manganese-contaminated well water caused lethargy, 
edema, and symptoms of brain damage. 
Inhalation of manganese dusts caused acute bronchitis, naso­
pharyngitis, pneumonia, headache, itching, numbness of the extremities, 
impairment of libido, sleep disturbances, dermatitis, and liver 
enlargement. Later, there are gradually progressive signs which 
simulate parkinsonian syndrome. These include weakness in the legs, 
increased muscle tone, hand tremor, slurred speech, muscular cramps, 
spastic gait, fixed facial expression, and mental deterioration. 

Workmen should change clothing and bathe on leaving work. Quarterly physical 
examinations of all exposed workers will aid in the discovery of early changes. 

Batteries must not be buried near water supplies. 
Emergency measures include removal from further exposure and immediate medical 

attention. 

Prognosis 

While liver and respiratory system damage from manganese are reported to 

respond to calcium disodium edetate, this antidote has no effect on the symptoms 

of brain deterioration. If exposure is discontinued when brain symptoms first 

appear, recovery is possible. 

MERCURY 

Mercury is a liquid. Air saturated with mercury at 20 C contains about 

15 mg/cu m. At 40 C, saturated air contains 68 mg/cu m. 

Mercury and its salts are used in the manufacture of thermometers, felt, 

paints, explosives, lamps electrical apparatus, and batteries. The volatile 

diethyl and dimethyl mercury compounds are used in treating seeds. Mercurous 

chloride (calamel) and organic mercurials are used medicinally. 

The fatal dose of mercuric salts such as mercuric chloride (corrosive 

sublimate) is l g. Ingested metallic mercury is not toxic since it is not absorbed. 
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Mercurous chloride, armnoniated mercury, mercury protoiodide. and organic 

antiseptic mercurials such as acetomeroctol, merbromin, mercocresol, nitromersol. 

phenylmercuric salts and esters, and thimerosal (Merthiolate) are not likely to 

cause acute poisoning because they are poorly absorbed. The single fatal dose 

of these compounds is 2-4 times the fatal dose of soluble inorganic mercury salts. 

The mercurial diuretics (mersalyl, meralluride, mercurophylline, mercumatilin, 

mercaptomerin, chlormerodrin, and merethosylline) are almost as toxic as mercuric 

chloride in experimental animals in comparison to mercury content. The TLV in air 

of mercury or mercury compounds is 0.05 mg/cu m as mercury. Volatile alkyl 

mercury compounds such as methyl mercury chloride, methyl mercury cyanide, methyl 

mercury hydroxide, methyl mercury pentachlorophenate, methyl mercury toluene sulfonate, 

ethyl mercury chloride (Ceresan), ethyl mercury phos~hate, and ethyl mercury 

toluene sulfonate are twice as toxic as mercuric chloride and the TLV is 0.01 

mg/cu m. Other organic mercury compounds, such as hydroxymercuriphenol and 

cyano-methyl-mercuri-guanidine, are as toxic as an equivalent amount of mercury 

in mercuric chloride. 

Environmental contamination from industrial discharge of organic mercury 

compounds has resulted in organic mercurial poisoning from eating fish from the 

discharge area. Seed grains treated with organic mercury fungicides have caused 

poisoning when used as food. Cencentration of alkyl mercury compounds (methyl 

mercury) should not exceed 0.5 mg/g, in food; for foods at this level, intake 

should be limited to not more than 0.5 kg/week. 

Mercury depresses cellular enzymatic mechanisms by combining with sulfhydryl 

(-SH) groups; for this reason, soluble mercuric salts are toxic to all cells. 

The high concentrations attained during kidney excretion lead to specific damage 

to kidney. 

In fatalities from mercury poisoning, the pathologic findings are acute 

kidney damage. The mucosa of the gastrointestinal tract shows inflammation, 

congestion, coagulation and corrosion. 
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Prevention 

The TLV must be observed at all times; frequent air sampling is necessary. 

Floors in rooms where mercury is used must be impervious and free from 

cracks. Spilled mercury should be picked up immediately by water pump suction 

or by a wet sweeping compound. After handling mercury or mercury compounds, 

the skin must be thoroughly cleaned. 

Emergency measures should include removal of ingested mercury by emesis 

--and immediate medical assistance sought. Remove from furtner exposure. 

Prognosis 

In acute and chronic poisoning, recovery is likely if dimercaprol treat­

ment is given for at least l week. Recovery from mental deterioration caused by 

chronic mercury poisoning may never be complete. Brain damage from alkyl mercury 

compounds is more likely to be permanent. Improvement requires 1-2 years. 

NICKEL CARBONYL 

Nicked carbonyl is formed by passing carbon monoxide over finely divided 

metallic nickel. Nickel carbonyl is a liquid which boils at 43 C. It is impor­

tant in the Mond process for refining nickel. It is also used in petroleum 

refining. 

The TLV in air of nickel carbonyl is 0.001 ppm. Inhaled nickel carbonyl 

decomposes the metallic nickel, which deposits on the epithelium of the lunq. 

This finely divided nickel is rapidly absorbed and damages the lung and brain. 

Postmortem examinations in deaths caused by nickel carbonyl inhalation reveals 

edema and congestion of the lungs and brain. Areas of necrosis and hemorrhage 

are found in the brain and lungs. 

The principal manifestation of nickel carbonyl poisoning is difficult 

breathing. 
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The principal manifestation of mercury salt poisoning is kidney damage. 

Ingestion of mercuric salts causes metallic taste, thirst, severe 
abdominal pain, vomiting, and bloody diarrhea. Diarrhea of mucus 
shreds and blood may continue for several weeks. One day to 2 
weeks after ingestion, urine output diminishes or stops. Death 
is from uremia. Esophageal, gastric, or intestinal damage may 
occur after mercuric chloride. 
Inhalation of a high concentration of mercury vapor will be 
followed within 1-2 days by stomach damage, salivation, 
metallic taste, diarrhea, pneumonitis, and kidney damage with 
shutdown. Inhaling volatile organic mercurials in high concen­
trations causes metallic taste, dizziness, clumsiness, slurred 
speech, diarrhea, and sometimes fatal convulsions. 
Alkyl mercury compounds are concentrated in the brain with ataxia, 
tremors, and convulsions. Damage tends to be permanent. 
Inhalation of mercury vapor, dusts, or organic vapors, or skin 
absorption of mercury or mercury compounds over a long period 
causes mercurialism. Findings are extremely variable and include 
tremors, salivation, stomach pain loosening of the teeth, blue 
line on the gums, pain and numbness in the extremities, kidney 
damage, dia~rhea, anxiety, headache, weight loss, loss of appetite, 
mental depression, hallucinations, and evidences of mental deterioration. 
The lowest concentrations of methyl mercury in blood associated with 
identifiable symptoms is 0.2 mg/liter. A tentative blood standard 
not to exceed 0.1 mg/liter has been set. 
Urinary excretion of more than 0.3 mg of mercury/24 hours indicates 
the possibility of mercury poisoning. An average excretion above 
0.1 mg/24 hours urine in a group of mercury workers indicates the 
need for corrective measures for the work situation. An individual 
who shows over 0.2 mg/24 hours in urine should be removed from 
exposure until his urinary concentration falls below 0.05 mg/24 hours. 
Workers using organic mercury compounds should be removed from further 
exposure if the urinary excretion goes above 0.05 mg/24 hours. The 
county or state health department will make arrangements for mercury 
analyses. 
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Prevention 

Inhalation of nickel carbonyl immediately causes cough, dizziness, 
headache, and.malaise, which ordinarily can be relieved by removal 
to fresh air. Progressive dyspnea, cough cyanosis, fever, rapid 
pulse, nausea, and vomiting may follow in 12-36 hours, and death from 
respiratory failure within 4-12 days. 
Workers exposed to nickel carbonyl show a high incidence of lung cancer. 
Some workers develop dennatitis following chronic exposure. 

The TLV for nickel carbonyl must always be observed. No person with chronic 

pulmonary disease should work where nickel carbonyl exposure can occur. Contami-

nated atmospheres can only be entered by using a positive pressure breathing mask. 

Emergency measures should include giving 100% oxygen by mask to treat cyanosis 

and difficult breathing and medical attention immediately sought. Victim should 

be removed from further exposure. 

Prognosis 

Survival for more than 14 days is followed by recovery. Cyanosis and 

difficult breathing are indices of the severity of poisoning. 

PHOSPHORUS, PHOSPHINE, PHOSPHIDES 

Phosphorus exists in 2 forms: a red, granular, non-absorbed, and non-

poisonous form, and a yellow, waxy, water-insoluble and fat-soluble, highly 

poisonous form which will burn on contact with air. Red phosphorus is sometimes 

contaminated with yellow phosphorus. The striking surface of a safety match 

contains 50% red phosphorus. Yellow phosphorus is used in rodent and insect 

poisons, fireworks, and fertilizer manufacture. The action of water or acids on metals 

will liberate phosphine if phosphorus is present as a contaminant. Phosphine may 

also be present in acetylene. Phosphides, used as rat poisons, release phosphine 

on contact with water. Phosphorus sesquisulfide (tetraphosphorus trisulfide) has 

low toxicity. The heads of 20 large wooden matches contain 220 mg. 

The fatal dose of yellow phosphorus or phosphides is approximately l mg/kg. 

The TLV in air of yellow phosphorus is 0.1 mg/cum. The TLV in air of phosphine 
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Phosphorus causes tissue destruction, with disturbance in carbohydrate, 

fat, and protein metabolism in the liver. Deposition of glycogen in the liver 

is inhibited; deposition of fat is increased. 

Chronic absorption of phosphorus increases bone formation. These changes 

lead to destruction of bone; they occur most frequently in the mandible. 

The pathologic findings in yellow phosphorus poisoning are jaundice, fatty 

degradation of the liver and kidneys, and hemorrhages, congestion, and erosion 

of the gastrointestinal tract. Pathologic findings from phosphine inhalation 

are pulmonary edema. Zinc phosphide ingestion causes,both fatty degeneration and 

necrosis of the liver and pulmonary edema. 

The principal manifestations of poisoning with these compounds are liver 

damage and collapse. 

Ingestion of yellow phosphorus is followed within 1-2 hours by 
nausea, vomiting, diarrhea, cardiac abnorrr.alities and a garlic 
odor of breath and excreta. Death in coma or cardiac arrest may 
occur in the first 24-48 hours, or symptoms may improve for 1 or 2 days , 
and then return, with nausea, vomiting, diarrhea, liver damage, 
prostration, fall of blood pressure, tetany, kidney damage, hypoglycemia, 
and hemorrhages. Respiration abnormalities followed by convulsions, 
coma, and death may occur up to 3 weeks after poisoning. Phosphide 
ingestion causes liver damage, jaundice, and pulmonary edema with 
difficult breathing and cyanosis. Death may occur up to a week after 
poisoning. 
Yellow phosphorus allowed to dry on the skil will ignite and cause 
second to third degree burns surrounded by blisters. These burns 
heal slowly. 
Inhalation of phosphorus is followed, after 1-3 days, by the symptoms 
of acute phosphorus poisoning. Phosphine or phosphide inhalation 
causes fall of blood pressure, difficult breathing. pulmonary edema, 
collapse, vomiting, cardiac abnormalities, convulsions, and coma. 
Death usually occurs within 4 days; it may be delayed 1-2 weeks. 
Kidney damage may appear after several days from chronic ingestion 
or inhalation of yellow phosphorus, phospine, or phosphides. The 
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Prevention 

first symptom is toothache, followed by swelling of the jaw and 
then destruction of the mandible (phossy jaw). Other findings are 
weakness, weight loss, loss of appetite, anemia, and spontaneous 
fractures. 

The TLV of phosphorus, phosphine, and phosphides in the air must be observed 

at all times. Special clothing, to be changed daily, should be provided phosphorus 

workers. Workers must bathe on leaving work and must be educated in the hazards 

of phosphorus exposure. Safety showers and eye fountains must be provided where 

yellow phosphorus is being used. Dental examinations should be made frequently, 

depending on exposure. 

Emergency measures should include removal of victim from further exposure. 

Medical attention should be sought immediately. 

Prognosis 

In poisoning from ingestion of phosphorus, the fatality rate is about 50%. 

In phosphine inhalation, survival for 4 days is ordinarily followed by recovery. 

ZINC FUMES AND METAL FUME FEVER 

Zinc fumes are produced in welding, metal cuttings, and smelting zinc 

alloys or galvanized iron. Zinc fumes are most often responsible for metal fume 

fever, but other metal fumes will also cause the disease. Soluble zinc salts, 

such as zinc chloride, are used in smoke generators. 

The TLV in air for zinc oxide fumes is 5 mg/cum. No fatalities from breathing 

zinc oxide or zinc chloride fumes have been reported inrecent years. 

Fumes from zinc or soluble zinc salts irritate the lungs. Other physiologic 

changes are no~ known, 

The pathologic findings in fatalities from zinc chloride or zinc fume 

inhalation are pulmonary edema and damage to the respiratory tract. 

Clinical Findings 

The principal manifestations of acute zinc fume or other metal fume poisoning 

are muscular aches and fever. Chronic poisoning does not occur. 
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Inhalation of zinc oxide or other metal oxide fumes causes fever, chills, 

nausea, vomiting, muscular aches, and weakness. Inhaling fumes of soluble zinc 

salts such as zinc chloride may cause pulmonary edema with cyanosis and 

difficult breathing. 

Prevention 

Zinc chlorjde smoke generators should not be operated in such a way that 

workers will be exposed. Fumes from melting zinc must be controlled by proper 

air exhaust. 

Emergency measures should include removal of victim from fumes and 

inmediate medical attention. 

Prognosis 

In zinc fume fever, recovery occurs in 24-48 hours. In pulmonary edema 

from zinc chloride fumes, the fatality rate has been 10-40%. 
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GASES 

AIRBORNE POISONS 

A-72 



AI~ORN'! ?O~SONS. PA~T!CUl.A':"ES AND GASES 

I. HISTORY 

Pulmonary aisa~ses can be caused by inhaiation of insoluble dusc 
particles ~hich induc2 prcduction of conuect~ve tis~ues. These pul­
monary diseases ara the pr.eumoconioses. Tha dust particles increase 
the amount of ccnnactive tissue and encroach ~pon t~e breathing space 
of the lu~g. ultimataly resulting in raspiratory embarrassment As 
fibrosis advances, ecphysema de•1alo?s to emharra.Js further respiration. 
Silicosis is ~ha most f=equent disease of this group. 

II. PHAPJ-f.ACOD'DTAMICS 

III. 

~.ost irritant gases are corrosive by nature, and when inhaled act 
primarily to produca ac~te, local irritat!on of the upper respiratory 
tract, bronchi, or alveoli. A ~ild action procuces increased secretion 
of mucous. A mora i~tense action produces an inilammato~y reaction with 
edema and cellular c::;udat:ion. SOllle gases aifect ?ri=arily the nasal mu­
cosa (ammonia); oche=s ac~ more severely on ~ronchi (chlorine or hydrogen 
chloride fumes); and a~e affect the alveoli (phosgene). Exposure to 
ir't'itant: gases may proditce .aither acute pulmonary disease or an illness 
seen only af te:r lon; .::,:-pooure (weeks) . In these chronic cases, the 
pe'X'iod of illness is also ?'X'olonged. 

TOXICITY 

(A) Nonabaorbable c~s~s 

1. Be;ylli~-m: Be::;rl:i\...Ul is one oi th~ ~ost toxic metals used in 
industry and =esearch. I~ causes skin and eye lesions as well as pul­
mona't'y damage. 

2. Siliccr.: Silicon aoes not exist free i~ nature, but as silica 
(Si02 ) or co~~ined as metallic silicates (grar.ite, clay, mica, asbestos, 
feldspar). Quartz: is tr.e m.Jst co11Con for.:t and the form of clinical im­
portance. Wide industria: use of crystalline silica have resulted in 
exposure of onany indiv:;.duals to silica dust through inhalation. 

Silicosis: This is the condition resulting from the inhalation 
of crystalline silica. This a~eease usually requires l~ to 25 years to 
develop and is characterized by nodules of fibrosis scattered uniformly 
throughout both lungs. Silicosis is clinically characterized by short­
ness of breath. With advanced silicosis, half of the individuals develop 
tuberculosis. 

3. Asbestos: Asb~stos is a hydrated magnesium silicate which occurs 
in nature in a nur..Oer oi fo::-:ns and is assoc!.a1:ed with a number of other 
metal silicates. Aa~estosis is a ?regressive, diffuse, nonnodular fibros!s 
of the lungs rasu~ting frc~ t~e prolonged inhalation of asbestos iibers. 
n1e prir.ci?al syn:ptor.s are dyspnea, loss of we~ght and coughing. Asbesto­
sis may prooucc a ~redi~?O~i~ion co lung cancer. 

4. Vege:~~:~ duscs! Sorr.e vegetable dusts concain spores of fungi. 
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Workers exposed to cotton custs over a period of ~ore than 20 years de­
velop a slowly, progressive dyspnea, bronchii:is and emphysema. These 
individuals have a pred~sposition to respirat~ry tract i~fections. The 
disease is thought to be t~e result of organi~ras present on cotton 
fibers and not by a toxic action of the tiber per !_!. This disease is 
called bysainos1s. 

Pul~o':"3ry disord~rs are also described f~liowing contact with coldy 
hay and grain. This di~ordeT is ~nc~-n as farmer's lung. It is not often 
fatal, but m...~y cause a high morbidity. 

After sugar h~s been expressed from sugar cane, che remaining 
material is call~c bagasse. A pul::ncnary disease, bagassosis, may follow 
inhalation or bagasse i~bers. n1~ disease is characterized by inflamma­
tory and f1b•otic l~sions Ot the lung. Again, the cisease is not often 
fatal but may produce a high 1:10rbidity. 

(B) Noxious Gases a~d Vaoors 

1. !R..~!TAT:NG GAS~3: '!'he toxicity of ir~i~aci~g gases i~ the result 
of their caustic or corrosive na:ure. In huI:llins the toxicity is manifested at 
the site of ex?osure, i.e. on toe skin or res?iratory tract. Such agents are re­
ferred to as "primary !.r:-i::ants" ar:.d 'Clay cause inflai::mat:ory responses or extensive 
tiss~~ necrosis. Lhe 't'eaction is nonspecific and occurs on all cells regardless of 
type. Methylbromide, a =eirigerant, will produce che~ical burns of an intensity 
directly related to e:9osure ccr.centration. Gases encountered in smog, such as 
sulfur dicxide and nit=ogen cioxide are converted to sulfurous and nitrous acid in 
the presence of w3te~ (at J.e~bra~~s OT in :~e air) producing a primary irritation. 
Aldehydes, such as ac~olain (~llyl aldenyde) and formaldehyde, are strong irritants 
when inhaled and ~~y cau3e ~ul~onar; ede~2 r~sulting in loss of air space and im­
paired transfar of resp1racory gases. In patiencs ~rith lung diseases mild exposure 
to primary irritants 'iD.SY lead to serious i.:ipairment of pul~~nary function. 

2. CARBON MONOXIDE (Cu): Carbon monoxide is a colorless, tasteless, and 
noniTTitating gas. "i"he-re .::.ra <>Ver 5,000 CO cieachs annually in the U.S., making 
CO the most common cause of dea~h by gas poisoning. 

Reaction with ~emouiob~n: Carbon monox1ce co~bines reversibly with 
h~moglob!n forming carboxyhenogl~oi~, (COn"b), in su~h a manr.er as to p~event this 
blood pigment from transporting tne normal blood gasas 02 and co2 . Tne COHb combin­
ation diminishes tr.e o2 -releasing ability of the re:.:aining hemoglobin, ~hich has 
not co111bined with CO. 

Ca-rbon monoxide acc\JI:\ulates (re•rersibly) in ;:he ~lood because the af­
finity of human ne~oglobin fo= co is abouc 200 times greater than its affinity for 
oxygen. There is a rapid removal of CO from the plaa~~ inco the red blood cell to 
combine with heraoglobin. Co~t~~uec for.nation of CO~b keeps che plasma CO tension 
at a lcv level and ~aintains a steep CO gradient fTcm the alveolus to the blood. 

COh"b, Uk~ o:<y!-.~:::ioJlob in, is a dissociable co=t>ound. When exposure 
to the gas is ter~inated, CO ~iosociat~s from the hek~globin and escapes from the 
blood. COnB di3socistion is zr~atsst in the ?resen=a of pu=e oxygen, which dis­
places CO on the hemoglobin moi:cule and converts COrtb to oxyhemoglobin. Tiie 
average half-life for COH'b in tne circulation is 250 minutes. If oxygen is sub­
stituted for air the nalf-ii:e is reduced to 40 minutes. 
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Factors Governin~ CO T~xicity are: (a) CO concentration in inspired 
air; (b) Duration of exposure; (c) ~espiratory minute volume; (d) Cardiac output; 
(e) Oxygen demand of tissues; (f) Hemoglobin concentration of the blood. 

Acidosis: Tiss\'e acidosis is associated with CO poisoning. Since 
tissue cells are fo~ced to operate at lo-~er o2 tensions, anaerobic metabolism 
increases lactic acid pro~uction. COHb does not transport co2 and impairs this 
function in the residual intact hemoglobin, and co

2 
accumulates at cellular sites. 

Acute CO Poisoning: 

Diagnosis: The victim is commonly found under circumstances that 
leave little doubt as to the cause of his condition, e.g. in a closed car. Tile 
appearance of the patient also aasists in the diagnosis. COh'b is bright red in 
color. 'Olis results in the unuaual combination of hypoxia associated vith a bright 
red color of the fingernails, mucous membranes and skin ("che::-ry-red cyanosis"). 
Final diagnosis depends upon demonstration of COHb in the blood. 

Treat:nent: Tr~nsfer the patient to f=esh air and administer 
artificial respiration dnd pu~a oxygen. Tne patien= should be kept warm and remain 
abaolutely quiet to keep tissue demands for oxygen 4t a ~inimum. 

Patholo~v: The changes that result in tissues are brought about 
by hypoxia. Tissues most se=iously affected are the most sensitive to oxygen de­
privation, such as the brain. CO poisoning is somecimes followed by permanent 
damage to the central nervous system. The heart is aiso sansitive to hypoxia. 
Pathological lesions that occur in the heart, brain and other organs dre primarily 
vascular, i.e., small hemorrhages and perivascular infiltration with local necrosis. 

Chronic CO Poisoning: Illness may develop (headache, dyspepsia, 
veakness, dizziness, and polycythemia) as a result or tissue injury induced by re­
peated exposure to toxic concentrations of CO. The illness may persist and pro­
gress long after the noxious age~t has disappeared rrom the body. 'nle m.a.c. is 
100 ppm. 

3. HYDROCYAN!C A:ID OR C"?ANIDE: Rydrocyanic acid (HCN) vapors produce 
severe toxic effects and death within a few minutes. The action of HC~ is due to 
the cyanide ion. The toxic properties of the gas aTe shared by all the soluble 
inorganic cyanide salts. All the pharmacological actions of cyanide result from 
the cytotoxic hypoxia that it produces. 

Pharmacodyna1nics: Cyanide reacts vith iron only in the ferric (tri­
valent) state. It reacts wit~ iron of cytochrome oxidase to form a cytochrome 
oxidase-CN cor~lex and with the iron of methemoglobin to form cyanmethemoglobin. 
Cytochrome oxidase is ?articularl7 reactive with cyanide, and when the two combine 
cellular respiration is inhibited, i.e. a cytotoxic hypoxia. 1be cytochrome-CN 
complex is dissociable. :a.;odanese, a tissue enzyme, mediates the t=ansfer of sul­
fur from thiosulfate to cyan!de ion to form thiocyanate. 'nle respiratory enzyme 
is thus freed and cell respiration is restored. Tissue rhodanese is adequate to 
handle relatively large &mouncs of cyanide, but the reaction is limited by the 
endogenous supply or thiosulfate. Forcation of cytochrome oxidase-CN complex is 
minimal in the presence of high concentrations of methe~~globin. Cyanide ion 
stimulates respi~ation ar.d depresses brain function. The actions on the myocardium 
p~oduce cardiac slowing and characteristic changes in the electrocardiogram. 
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Cyanide is readily absorbed after oral, topical, or parenteral 
administration. Part of the absorbed cyanide is excreted unchanged by the lungs. 
The larger portion is conver·;ed by the enzyme rhodanese to the relatively non­
toxic thiocyanate ion. 

Cyanide Poisoning: Syczptoms of hyperpnea, cyanosis and uncon­
sciousness following cyanide poisoning occur within seconds to minutes following 
ingestion or exposure to v•pors. 

Treatment: Treatment of cyanide poisoning is specific and must 
be given rapidly if it is to be effective. Diagnosis can be made by characteristic 
cyanide odor ("bitter almonds") on the breath. This sign in association with 
asphyxia and cyanosis is pathognomonic. 111.e objective of treatment is to produce 
a high concentration of methemoglobin (Hb-Fe++-+) by administration of nitrite. 
Methemoglobin competes with cytochrome oxidase (Cyt.-Fe+++) for the cyanide ion. 
Detoxification of cyanmethemoglobin is achieved by administration of thiosulfate, 
which, under the influence of rhodanese, reacts with cyanide to form thiocyanate 
(SCN). Sodium nitrite is one of the best producers of methemoglobin. Imnediate 
therapy with amyl nitrite inhalations followed by slow intravenous injection of 
sodium thiosulfate should be administered. If symptoms reappear, the above pro­
cedure should be repeated with half doses. 

IV. REFERENCES 

111.e Pharmacological Basis of Therapeutics, Ed. L.S. Goodman and A. Gilman 
Chapter 44, pp 930-936. 

Drill's Pharmacology in Medicice. Ed. J.R. DiPalma. Chapter 61. pp. 983-988 
and Chapter 58, pp. 932-944. 
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METHE~OGLOBI~ 

Oxidation of ferrous (Fe2+) hemoglobin to the ferric (Fc3+) state results 
in a pigment called methem~globin (MH.b). Methemoglobin which is not able to 
carry oxygen is only temporarily inert ~ince it can be reduced readily to its 
usual ferrous form. The prophyrin-iron of hemoglobin remains in the ferrous 
state throughout oxygenation and deoxygenation. Hemoglobin iron is maintained 
in the ferrous state by the enzymes methemoglohin di3phorase (diaphorase I) and 
methemoglobin reductase (diaphorase II). The methemoglobin combini~g groups are 
hydroxyl, cyanide, hydrosulfide, azide, and peroxide. Methemoglobin is produced 
by quinones, chlorate, nitrites, aror.l.'ltic amines, and nicro compounds. Over­
enthusiastic use of nitrites has led to episodes of mass poisoning. Inorganic 
nitrates, when reduced to nitrites, produce MHb. 

Signs and Symptoms: 
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Sodium nitrite and other direct formers of MHb have a rapid onset of action. 
The temporarily inert blood pigment produces a type of anemic hypoxia. 11\e slate­
gray-to-bluish cyanotic color of the skin and mucous membrane becomes quite 
noticeable when about 10% of the hemoglobin becomes MHb. Methemoglobinemia up 
to about 351. usually causes no serious acute effects other than fatigability and 
exertional dyspnea. Above 60~ methemoglobinemia leads to stupor and unconsciousness. 
Coma, convulsions, and death occur when 70% of the hemoglobin has become MHb. 

Treatment: 

Specific antidotal therapy is based on catalyzing the physiological intra­
erythrocytic enzymatic reducing mechanisms. The most efficient agent is 
methylene blue. Methylene blud ~ ~ forms an oxidation-reduction system and 
acts as an electron acceptor accelerating the rate of reduction of MH.b at least 
10 fold. Large doses of methylene blue itself can cause ~b formation. 

SOLVENTS 

Some aliph~tic, aromatic and chlorinated hydrocarbons arc commonly used as 
household cleaners or as fuels. Because of their uses, they represent a potential 
hazard for poisoning. The materials listed below are some of the common solvents 
encountered and are representative of their toxicities. 

BENZENE 

Benzene is presently in commercial petroleum, aromatic solvents. and paint 
and varnish removers, The threshold limit value is 25 ppm. Acute symptoms occur 
within 30-60 minutes at 7,500 ppm and exposure is fatal within 5-10 minutes at 
20,000 ppm. 

Absorotion, Fate and Excretion - Liquid benzene is absorbed from the 
g~strointestinal tract. Vapors gain access to the circulation through the 
respiratory tract. Benzene is mainly deposited in the central nervous system. 
Approximately 50% of absorbed benzene is excreted through the lungs. The remainder 
is oxidized to phenol 3nd polyphenols and excreted as conjugation products in the 
urine. 
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Acute Poisoning - Symptoms arc referable to the central nervous system. 
There is a preliminary period of excitement and restlessness followed by central 
nervous system depression and death from respiratory failure. 

Chronic Poisoning - The major toxic manifestations result from the action 
of benzene on the bone mar-.:ow. Gastrointestinal symptoms such as anorexia and 
nausea are common. Benzene may first stioulate leukocyte formation and then 
cause inhibition of production of the precursors of all of the formed elements 
of the peripheral blood, resulting in aplastic anemia. 

T~eatment - Once poisoning has developed it is important to prevent further 
exposure. Therapy is symptomatic treatment. 

GASOLINE 

Gasoline is a petroleum distillate containing the distillate fractions of 
petroleum ether, naphtha and benzene. 

Toxicity - Gasoline vapors can sensitize the Qyccardium to catecholamines 
so that small amounts of circulating epinephrine may precipitate ventricular 
fibrillation and lead to sudden d~ath. aigh concentrations of gasoline vapors 
lead to rapid central nervous syste~ depression ~nd death from respiratory 
failure. 

Treatment - Treatment consists of s~-::ptooatic and supoortive measures. 

KEROS~E 
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Kerosene is a common cause of accidental poisoning in children. Approximately 
28,000 nonfatal poisonings due to oe:~o:~~= ~istillate products occur annually 
in children under 5 years of age. 

Toxicity - The fatal oral dose for an adult is about 3 to 4 ounces. Chief 
pathological findings are chemical p~eu~oni:is, c~plic~ted by bacterial penumonia, 
and pulmonary edema. InPiestion o: !~=se amounts =-~Y also damage parer.chvraatous 
organs, i.e. liver, kidnev and spl2~n. SLgns an~ S¥tnotoms include tinnLtus, 
muscular incoordination, disorienca~~on, drcwSL~~ss and eventuallv coma. Ingestion 
of kerosene produces local irritac~~-. of oropharynx and esophageal surfaces. 
Vomiting may result in aspiration of kcros~ne into the lungs. (The usual clinical 
course is quite benign, unless la=5e ~uantities have been ingested, or the 
kerosene has been asoirated into the lun~s). 

Treatment - Emetics are defin~t2lv contraindicated. Gastric lavage should not 
be employed unless the risks invoiv~j ~re JUStified by the excessive quantity 
ingested or the condition of the p2ti~nt. Vegetable oil (olive oil) may be 
administered to dilute the kerosene and decrease its rate of absorption. 

CARBON TETRACHLORIDE 

Carbon tetrachloride is used as a solvent, cleaner, ingredient in fire­
extingui5her fluid and insecticide S?r3ys. 

Absorotion, Fate and Excretic~ - Carbon tetrachloride is readily absorbed 
from. the respiratory tract. Absor?cion is slow following oral ingestion, but the 
presence of fats or alcohol enhance absorption of carbon tetrachloride. 
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Toxicity 
rubefacient. 
myocardium to 
nephrotoxic. 

- Applied locally, carbon tetrachloride is an irritant and 
It depresses the central nervous system and sensitizes the 
cardiac arrhythmias. Carbon tetrachloride is hepatotoxic and 
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Acute Intoxication - Acute exposure produces irritation of the eyes, nose, 
and throat, nausea and vomiting, dizziness and headache. Continued exposure 
produces central nervous system depression, coma and death. Sudden death may 
occur from ventricular fibrillation of the sensitized myocardium. 

Chronic Incoxication - Chronic intoxication is usually the result of 
industrial exposure. The threshold-limit value is 25 ppm. Signs and symptoms 
are nausea, vomiting, anorexia. central nervous system depression, hepatic and 
renal damage. 

Intoxication by Ingestion - Gastrointestinal symptoms are seen, including 
hematemesis, abdominal pain, and liver damage. The fatal oral dose is 2 to 4 
milliliters. 

Treatment - Emergency treatment should be to move the patient to fresh 
air if exposed to vapors. Empty the stomach inmediately by inducing vomiting or 
gastric lavage and give a laxative to minimize absorption if ingested. If 
advanced central nervous system depression has occurred, every effort should be 
made to prevent hypoxia by administration of o2 and artificial respiration. Do 
not attemot to elevate blood pressure by use oc sympathomi~etic drugs because of 
sensitized myoc3rdium. Renal function and liver function should be obgerved. 
Administer glucose and maintain the volume and composition of the body fluids. 
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FROM: "Enforcement Considerations for Evaluations of Uncontrolled 
Hazardous Waste Disposal Sites by Contractors," NEIC, April,' 1~80. 

VIII. CHAIN-OF-CUSTODY 

After collection and identification, the samples are maintained under 

the Chain-of-Custody procedures. If the sample collected is to be split 

with the owner or operator of the site, or other regulatory agencies, it 

should be aliquoted into similar sample containers. Sample tags with 

identical information are attached to each of the samples and are marked as 
11 Company Split" or 11Split 11

• If air samples are to be given to the Company, 

then duplicate samples must be collected. The requesting official is to be 

notified that the Company must reimcurse the Government for the materials 

used in sampling. 

VIII-1 

Each person involved with the sample must know Chain-of-Custody proce­

dures. The procedures should be included in the Project Plan or be published 

and available to all personnel. Due to the evidentiary nature of sample-

col lecting investigations, the possession of samples must be traceable from 

the time the samples are collected until they are introduced as evidence in 

legal proceedings. To maintain and document sample possession, Chain-of­

Custody procedures are followed. 

1. Samele Custody 

A sample is under custody if: 

a. It is in your actural possession, or 
b. it is in your view, after being in you physical possession, 

or 
c. it was in your physical possession and then you locked it 

up to prevent tampering, or 
d. it is in a designated and identified secure area. 

2. Field Custodv Procedures 

a. When collecting samples for evidence, collect only that 
number which provides a fair representation of the media 
be1ng sampled. To the extent possible, the quant1ty and 
types of samples and sample locations are determined pr1or 
to the actual field work. As few people as possible should 
handle the samples. 
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* 

b. The field sampler is personally responsible for the care 
and custody of the samples until they are transferred or 
properly dispatched. 

c. Sample tags shall be completed for each sample, using 
waterproof ink unless prohibited by weather conditions. 

d. During the course and at the end of the field work, the 
FIT Leader determines whether these procedures have 
been followed, and if additional samples are required. 

3. Transfer of Custody and Shipment 

a. Samples are accompanied by a Chain-of-Custody Record (see 
following pages). When transferring the possession of 
samples, the individuals relinquishing and receiving will 
sign, date, and note the time on the Record. This Record 
documents transfer of custody of samples from the sampler 
to another person, to a mobile laboratory, or to the per­
manent laboratory. 

b. Samples will be properly packaged for shipment and 
dispa~ched to the appropriate laboratory for analysis, 
with a separate signed Custody Record enclosed in each 
sample box or cooler. Shipping containers will be pad­
locked or custody-sealed for shipment to the laboratory. 
Preferred procedure includes use of a custody seal* 
wrapped across filament tape that is wrapped around the 
package at least twice. The custody seal is then folded 
over and stuck to itself so that the only access to the 
package is by cutting the filament tape or breaking the 
seal to unwrap the tape. The seal is then signed. The 
"Courier to Airport" space on the Chain-of-Custody Record 
shall be dated and signed. 

c. Whenever samples are split with a facility or government 
agency, a separate Chain-of-Custody Record is prepared 
for those samples and marked to indicate with whom the 
samples are being split. 

d. All packages will be accompanied by the Chain-of-Custody 
Record showing identification of the contents. The 
original Record will accompany the shipment, and a copy 
will be retained by the Project Leader. 

e. If sent by common carrier, a Bill of Lading ~hould be 
used. Receipts of Bill of Lading will be retained 
as part of the permanent documentation. 

Custody Seals. Custody seals should be made of 1 11 x 6"·U.L. lutho tape 
with security slots. This tape is backed with a very strong self adhesiv 
so that once stuck to itself it will not come apart without breaking the 
seal. 
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X. PACKAGING, MARKING, LABELING, AND SHIPPING OF 
HAZARDOUS WASTE SITE SAMPLES 

A. GENERAL PROVISIONS 

Samples that are judged to be environmental samples may be shipped 

according to letters of understanding granted EPA by DOT [Appendix O]. 

Other specific exemptions may also apply (e.g., use of Labelmaster, Inc. 

package #38, or Dow Chemical Co. Imbiber Pack for shipment of Poison B, 

n.o.s. by United Parcel Service). 

The following procedures apply to samples collected from a hazardous 

waste site (HWS), ana which in the judgment of the Project Leader cannot be 

considered to be "environmental" samples. 

* 

Unanalyzed HWS samples may not be fixed with any preservative 
or preserved with ice or dry ice. 

If a material identified in the Department of Transportation 
(DOT) Hazardous Material Table (49 CFR 172.101) is known to be 
contained in an HWS sample, that sample should be transported 
as prescribed in the table. 

Unanalyzed HWS samples may be transported by rented or common 
carrier truck, bus. railroad, and by Federal Express Corporation* 
(air cargo); but they may not be transported by any other common 
carrier air transport, even "cargo only" aircraft. Those samples 
taken from closed drums or tanks, however, must not be transported 
by Federal Express. (See 1 and 2 in "Packaging, Marking and 
Labeling Requirements for Unanalyzed Hazardous Waste Site Samples 
Taken From Closed Containers" on p. X-5). 

If samples are transported by any type of government-owned 
vehicle, including aircraft, DOT regulations are not applicable. 
However, EPA and FIT personnel will use the packaging procedures 
described below except that the Bill of Lading with certification 
form does not have to be executed (see "Shipping Papers" on p. X-4). 

These procedures are designed to enable shipment by entities like Federal 
Express; however, they should not be construed as an endorsement by EPA 
of a p~rticular commercial carrier. 
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Irrespective of type sample or container, after completion of the 
analyses the contractor will repackage the original sample bottles 
in the coolers or containers received, and return them to the 
originating Regional office. The packages will be sealed and 
shipped under custody procedures as they were received. Each 
originating office should make arrangements with the contractor 
through the Sample Management Office (VIAR) for the method of 
return and payment for shipping charges within 30 days after 
sample shipment. Organic extracts from the samples will be 
shipped by the analytical contractors to EPA's EMSL/Las Vegas 
office for archival storage. 

B. PACKAGING. MARKING ANO LABELING REQUIREMENTS FOR UNANALYZED HAZARDOUS 

WASTE SITE SAMPLES, EXCLUDING CLOSED CONTAINER SAMPLES 

* 

1. Collect sample in a 8-ounce* or smaller glass container with 

nonmetallic, teflon-lined screw cap. Allow sufficient ullage 

(approximately 10% by volume) so container is not liquid full at 

130°F. If collecting a solid material, the container plus con­

tents shall not exceed one pound net weigh~. 

2. Attach properly completed Sample Identification Tag (see following 

page) sample container. 

3. Seal sample container and place in 2-mil-thick (or thicker) 

polyethylene bag, one sample per bag. (Tags should be positioned 

to enable them to be read through bag.) 

4. Place sealed bag inside a metal can with incombustible, absorbent 

cushioning material (e.g., vermiculite or earth) to prevent 

breakage, one bag per can. Pressure-close the can and use clips, 

tape or other positive means to hold the lid securely, tightly 

and effectively. 

Large quantities, up to one gallon, taken from wells may be collected 
if the flash point of the sample can be determined to be 73°F or higher. 
In this case, such should be marked on the outside container (carton, 
etc.) but only a single (one gallon or less) bottle may be packed in 
an outside container. Ten percent ullage and requirement 2,5,&, and 
7 below must also be followed. On the shipping papers state that 
"flash point is 73°F or higher". 
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5. Mark and label this container as indicated in No. 8 below. 

6. Place one or more metal cans (or a single 1-gallon bottle; see 

footnote on p. X-2), surrounded with incombustible packaging 

material for stability during transport, into a strong outside 

container, such as a me~al picnic cooler or a fiberboard box. 

7. Mark and label the outside container and complete shipping papers 

as described below. 

8. Marking and Labeling: Use abbreviations only where specified. 

Place the following information on a metal can (or bottle), 

either hand printed or in label form: laboratory name and address 

and "Flammable Liquid, n.o.s 11
, (if not liquid, write "Flammable 

Solid, n.o.s. 11 ).~ Place the following labels on the outside of 

the can (or bottle). 

"Cargo Aircraft Only"; "Flammable Liquid"; if not 
liquid, "Flammable Solid" ("Dangerous When Wet" label 
should be used if the solid has not been exposed to 
wet environment). 

·NOTE: If the cans are placed in an exterior container, both 
that container and inside cans must have the same markings and 
labels as above. 11 Laboratory Samples" and "THIS SIDE UP 11 or 
"THIS END UP" should also be marked on the top of the outside 
container, and upward pointing arrows should be placed on all 
four sides of the exterior container. 

Shipping Papers: Use abbreviations only where specified below. 

Complete the carrier-provided Bill of Lading and sign the certification 

statement (if carrier does not provide, use standard industry form) 

with the following information in the order listed. One form may be 

used for more than one exterior container. 

Using "Flammable" does not convey the certain kno~ledge that a sample 
is in fact flammable, or how flammable, but is intended to prescribe 
the class of packaging in order to comply with DOT regulations; 11 n.o.s 11 

means not otherwise specified. 
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"Flammable Liquid, n.o.s. 11 (or "Flammable Solid, n.o.s", as 
appropriate); "Cargo Aircraft Only 11

; 
11 Limited Quantity 11 or 

"Ltd. Qty. 11
; 

11 Laboratory Samples"; "Net Weight 11 

or "Net Volume " (of hazardous contents), by item, 
if more than one metal can is inside an exterior container. 
The net weight or net volume must be placed just before or 
just after the "Flammable Liquid, n.o.s. 11 or "Flammable Solid, 
n.o.s. 11 description. 

A Chain-of-Custody Record form [see SECTION VIII] should also be 

properly executed, and included in the exterior container. 

9. Unless samples are driven to the laboratory, a team member must 

accompany shipping container(s) to the transport carrier and, if 

required, open outside container(s) for freight inspection. 

C. PACKAGING. MARKING ANO LABELING REQUIREMENTS FOR UNANALYZED HAZARDOUS 

WASTE SITE SAMPLES TAKEN FROM CLOSED CONTAINERS 

1. This packaging, marking, labeling and shipping method provides 

a worst-case procedure for materials classed as "Poison A11 

(49 CFR 173.328). In the absence of reliable data which exludes 

the possibility of the presence of "Poison A11 chemicals or com­

pounds, these procedures must be followed. 

2. These samples may not be transported by Federal Express Corpora 

tion (air cargo) or other common carrier aircraft, or by rental, 

non-government aircraft. (Samples may be shipped by ground 

transport or government aircraft). 

3. Collect sample in a polyethlylene or glass container which is of 

an outer diameter narrower than the valve hole on a DOT Spec. 

3Al800 or 3AA1800 metal cylinder. Fill sample container allowing 

sufficient ullage (approximately 10% by volume) so it will not be 

liquid-full at 130°F. Seal sample container. 

4 Attach properly completed Sample Identification Tag (see p. X-3) 

to samole container. 
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5. With a string or flexible wire attached to the neck of the sample 

container, lower it into a metal cylinder which has been partial­

ly filled with incombustible, absorbent, loose packaging material 

(vermiculite or earth). Allow sufficient cushioning material 

between the bottom and sides of the container and the metal 

cylinder to prevent breakage. After the cylinder is filled with 

cushioning material, drop the ends of the string· or wire into the 

cylinder valve hole. Only one sample container may be placed in 

a metal cylinder. 

6. Replace valve, torque to 250 ft-lb (for l inch opening) and 

replace valve protector on metal cylinder, using teflon tape. 

7. Mark and label cylinder as described below. 

8. One or more cylinders may be placed in a strong outside container. 

9. Mark and label outside container and complete shipping papers as 

descrioed below. 

10. Marking and Labeling: Use abbreviations only where specified. 

Place the following information on the side of the cylinder, or 

on a tag wired to the cylinder valve protector, either hand­

printed or in label form. 

"Poisonous Liquid or Gas, n.o.s"; laboratory name and address.* 

Place the following label on the cylinder: "Poisonous Gas". (Poisonous 

Liquid" label not acceptable here, even if liquid.) 

Using "Poisonous" does not convey the certain knowledge that a sample 
is in fact poisonous, or how poisonous, but is intended to prescribe 
~~e =~~~~ ~f pack~ging in orde~ ~~ ==~~ly with DOT regulation~. 
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Note: If the metal cylinders are placed in an outside container, 
both the container and cylinders inside must have the same markings 
and labels as above. In addition, 11 Laboratory Sample", and 11 Inside 
Packages Comply With Prescribed Specifications" should be marked on 
the top of the outside container. 11 THIS SIDE UP" marking should be 
placed on the outside container and upward pointing arrows on four 
sides. 

Shippinq Papers: Complete the shipper-provided Bill of Lading and 

sign the certification statement (if carrier does not provide, use 

standard industry form) with the following information in the order 

listed. One form may be used for more than one exterior container; 

use abbreviations only as specified: 

"Poisonous Liquid, n.o.s."; "Limited Quantity" or 11 Ltd. Qty."; 

"Laboratory Samples"; "Net Weight 11 or "Net Volume 
~~~~ ~~~ 

(of hazardous contents), by cylinder, if more than one cylinder 

is inside an exterior container. The net weight or net volume 

must be placed just before or just after the 11 Poisonous Liquid, 

n.o.s 11 marking. 

II 

A Chain-of-Custody Record form [see SECTION VIII] should also be 

properly executed and included in the container, or with the cylinder. 

X-7 

11. Unless samples are driven to the laboratory, a team member will accompany 

shipping containers to the transport carrier and, if required, open 

outside container(s) for freight inspection. 
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EPA OCCLPATIOr~A- HEALTH 
AND SAFETY POLICY , 

"IT IS THE POLICY OF THE ENVIRONMENTAL PROTECTION AGENCY TO ADMINISTER ITS 
PROGRAMS IN A MANNER WHICH ASSURES SAFE AND HEALTHFUL WORKING CONDITIONS FOR ALL 
EMPLOYEES. EVEP.Y EMPLOYEE IS RESPONSIBLE FOR IDENTIFYING AND NOTIFYING THE 

APPROPRiATE SUPERVISOR OF RISKS. HAZARDS. OR UNHEALTHFUL AND UNSAFE CONDITIONS." 

I 
ADMINISTRATOR 

EACH EPA EMPLOYEE IS A KEY ELEMENT IN EFFECTIVE IMPLEMENTATION OF THE EPA 
OCCUPATIONAL HEALTH AND SAFETY PROGRAM OUR NATIONAL HEALTH ANO SAFETY LEGISLATIO:! 
RELIES IMPORTANTLY ON EMPLOYEE INVOLVEMENT: NOT ONLY INVOLVEMENT IN FOLLOWING BASiC 
RULES AND REGULATIONS, BUT INVOLVEMENT IN DEVELOPING THOSE REGULATIONS; INVOLVEMENT 
IN HEALTH AND SAFETY COMMITTEE ACTIVITIES, AND MOST IMPORTANTLY - INVOLVEMENT IN 
BRINGING TO MANAGEMENT'S ATTENTION UNSAFE OR UNHEALTHFUL CONDITIONS AT THEIR 
WORKSITES. 

PLEASE TAKE THE TIME TO PROTECT YOURSELF AND YOUR CO-WORKERS. COMPLETE DETAILS 

ON THE EPA OCCUPATIONAL HEALTH AND SAFETY PROGRAM ARE CONTAINED IN THE EPA 
OCCUPATIONAL HEALTH AND SAFETY MANUAL, WHICH IS AVAILABLE FROM YOUR SUPERVISOR. 
PLEASE CALL FTS-755-4390 IF WE CAN HELP. 

ASSISTANT ADMINISTRATOR FOR PLANNING 
AND MANAGEMENT 

DESIGNATED AGENCY SAFETY AND HEALTH 
OFFICIAL 
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Occupational Health & Safety Letter, September 8, 1980 

•More than 50 percent of the workers were looking down when struck; about 30 percent were look· 
ing straight ahead. Most of the blows were to the top front of the head, usually the forehead, and to a 
lesser degree to the top center and to the top side and back of the head. 

•Cuts and bruises of the scalp were the most prevalent type of injuri~s (50 percent) with cuts and 
bruises of the forehead next (35 percent), followed by concussions (25 percent) and neck sprain (10 per· 
cent). 

Of the workers who were wearing hard hats, the survey showed that more than one-half were fur­
nished them by their employer without cost; two-fifths of the workers said their firm required the wearing 

._·of hard hats for certain types of work at specific locations; 12 percent said their employers did not require 
·~but encouraged the use of hard hats. ---
WHIRLPOOL CASE SAID TO ILLUSTRATE WORKER .. SELF-HELP" RIGHT: 

s 

The recent Supreme Court decision upholding the right of Whirlpool Corp. emptor!t:.~~fu~_dan.:_ 
gerous work assignments while at the same time denying them the ngllt to stnke over the issue or even to 

"1Jrevenntismi5sa1if3n-ernployerdisngreed about tne danger (OCCUPATIONAL HEALTH &.-SAFETY­
ITTTER."Mirc'h8fi1fustrates the court's endorsement oftbe concept of worker "self-help" in the Occupa­
tional Safety & Health Act. 

That view was expressed by Dr. William J. Cu1Tan, Frances Glessner Lee Professor of Legal Medicine 
at Harvard School of Public Health. in his commentary in the American Journal of Public Health (Sept. 
1980). Dr. Curran is an attorney and industrial hygienist. 

In the Whirlpool case. two maintenance workers refused to crawl out on a screen from which a co­
worker had plunged to his death nine days previously. A District court ruled that the Secretary of Labor 
had exceeded his authority in 1973 in saying that the law gave workers the right to refuse hazardous duties. 
But an appeals court in Cincinnati upheld the workers' right to do so, and the Supreme Court unanimously 
affirmed the appeals court ruling. 

In his analysis, Dr. Curran noted that Supreme Court Justice Potter Stewart. who wrote the opinion, 
refused to go beyond merely affirming the right of workers to refuse hazardous assignments. He would 
not order that the workers be paid for the hours they had refused to w~rk, sending tt-Js issue hl.lck to the 
lower court for a decision. Whirlpool had sent the two men home for the day and docked them for six 
hours pay (:ibout $25 each). 

Justice Stewart also warned that the Supreme Court ruling should not be interpreted too broadly. 

/""''The employees have no power under the regulations to order their employer to correct the hazardous ~: 0 
/condition or to clear the dangerous workpl:Jce of others. Moreover, any employee who acts in reliance on 

(

the regulations runs the risk of discharge or reprimand in the event a court subsequently t"'tnds he acted 
unreasonably or in bad faith." 

Dr. Curran commented: 
.. In these 1-111?cautions, Justice Stewart was apparently recognizing that the le.,gislatW:,.history of the 

Act in 1970 had indicated that Congress was ag:iinst the use of the Act to provide 'strik~,J.Yi.tl:Lp.;i,y' to pro-
k.Stin an org::mizea mannerigalnst dangerous work conditions. The Supreme Court was attempting to 
make it clear that inmosrinstanc=es1IwOUtd15e up lo worlfers to notify OSHA. and then for OSHA itself 
t~.JPJ!.m£!fons m court to require achon by employerstocon'ecfallegecfha~~-

.. We can judge. therefore, that die-Supreme Court was endorsing 'sell nelp""'f and iinmedi:J.te preventive 
action agninst imminent danger to life or serious personal injury. but it was not willing to suppl<mt all regu· 
lar recourse to order law enforcement and court review in labor-m:inagement disputes over working con· 
ditions." 

W.H.O. REPORT RECOl\Jl\lENDS NOISE EXPOSURE Lli\llTS, i\IORE RESEARCH: 

The World Health Organization has published the report of its Task Group on Environmental Health 
Criteria for Noise saying that any level abov~ 75 dB(A) for an eight-hour workshift must be considered as 
entailing some "predictable" risk which must be taken into account in setting occupational noise standards. 
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Presldentlal Documents 

Executive O~er 12223 of June 30, 1980 · 

Occupational Safety and Health Programs for Federal Em­
ployees 

By the authority vested in me as President by the Constitution and statutes or 
the United States of Americ", including Section 7902(c) of Title 5 of the United 
Slates Code, and In accord with Section 19 of the Occupational Safety and 
Health Act of 1970, as amended (29 U.S.C. 668). ar.d in order to pro,·ide 
sufficient time for the development of adequate imµlementing instructions 
which will govern the new occupational safety ancJ health programs for 
Federal employees. Section 1-704 of Executive Order N'>. 12196 of February 26. 

0

1980, ls tiereby amended to read, "This Order is eff er:tive Oc;tober 1, 1980.'". 

TiiE WHITE HOUSE. 
June 30, 1980. 
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Federal Register 

Vol. 45. No. 40 

Wednesday. February 27, 1980 

Title 3-

The President 

Presidential Documents 

Executive Order 12196 of February 26, 1980 

Occupational Safety and Health Programs for Federal 
Employees 

12769 

By the authority vested in me as President by the Constitution and statutes of 
the United States of America, including Section 7902(c) of Title 5 of the United 
States Code and in accord with Section 19 of the Occupational Safety and 
Health Act of 1970, as amended (2.9 U.S.C. 668), ft is ordered: 

1-1. Scope of this Order. 

1-101. This order applies to all agencies of the Executive Branch except 
military personnel and uniquely military equipment, systems, and operations. 

1-102. For the purposes of this order, the tenn "agency'" means an Executive 
department. as defined in 5 U.S.C. 101, or any employing unit or authority of 
the Federal government, other than those of the judicial and legislative 
branches. Since section 19 of the Occupational Safety and Health Act ("the 
Act") covers all Federal employees, however, the Secretary of Labor ("the 
Secretary") shall cooperate and consult with the heads of agencies in the 
legislative and judicial branches of the government to help them adopt safety 
and health programs. 

1-2. Heads of Agencies. 

1-201. The head of each agency shall: 

(a) Furnish to employees places and conditions of employment that are free 
from recognized hazards that are causing or are likely to cause death or 
serious physical harm. 

(b) Operate an occupational safety and health program in accordance with the 
requirements of this order and basic program elements promulgated by the 
Secretary. 

(c) Designate an agency official with sufficient authority to represent the 
interest and support of the agency head to be responsible for the management 
and administration of the agency occupational safety and health program. 

(d) Comply with all standards issued under section 6 of the Act, except where 
the Secretary approves compliance with alternative standards. When an 
agency head determines it necessary to apply a different standard, that 
agency head shall, after consulfation with appropriate occupational safety and 
health committees where established, notify the Secretary and provide justifi­
cation that equivalent or greater protection will be assured by the alternate 
standard. 

(e) Assure prompt abatement of unsafe or unhealthy working conditions. 
Whenever an agency cannot promptly abate such conditions. it ·shall develop 
an abatement plan setting forth a timetable for abatement and a summary of 
interim steps to protect employees. Employees exposed to the conditions shall 
be informed of the provisions of the plan. When a hazard cannot be abated 
without assistance of the General Services Administration or other Federal 
lessor agency, an agency shall act with the lessor agency to secure abatemenl 

CO Establish procedures to assure that no employee is subject to restraint, 
interference, coercion, discrimination or reprisal for filing a report of an unsafe 
or unhealthy working condition, or other participation in agency occupational 
safety and health program activities. 
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(g) Assure that periodic inspections of aJJ agency workplaces arc rrrformcd 
by personnel with equipment and competence to recognize hazards. 

(h) Assure response to employee reports or hazardous conditions 11nd rl'l1ulre 
inspections within twenty-four hours for imminent dnngers, three ""m king 
da)'S for potential serious conditions. and twenty working days for other 
conditions. Assure the right lo anonymity of those making the reports. 

(i) Assure that employee representatives accompany inspections of llJ;•·ncy 
,~~·orkplaces. 

(j) Operate an occupational safety and health management infornmlion 
system. which shall include the maintenance or such records BS the Scc:rl'lury 
may require. 

(k) Provide safety and health training for supervisory employees. employees 
responsible for conducting occupational safety and health ini;prctinnN, all 
members of occupal1onal safety and health committees where cslabh .. hed, 
and other employces. 

(I) Submit to the Secret .. ry an annual report on the agency occ;upational 1111fcty 
and health program that includes information the Secretary prescrilJcs. 

1-3. Occupational Scfet.1• a11d Health Committees. 
1-301. Agency heads WX establish occupational safety and health commit­
tees. If committees are established. they shall be established al bolh the 
national le\·el and, for agi;::_ies with field or regional offices, other 11ppropriute 
le\·els. The committees sl-.all be composed of representatives of mana~c·ment 
and an equal number of nonmanagement employees or their reprcscnta11ves. 
\\"here there are exclusive bargaining representatives for employees ul the 
national or other level in an agency, such representatives shall sclrrt the 
appropriate nonmanagement members of the committee. 

1-302. The committees shall. except where prohibited by law, 
(a) Have access to agency information rele\'ant to their duties, inc:huling 
information on the nature and hazardousness of substances in ag1•ncy work­
places. 
(b) Monitor performance. including agency inspections. of the agrncy Mfcty 
and health programs at the level they are established. 

(c] Consult and ad\·ise the agency on the operation of the program. 
1-303. A Committee may request the Secretary of Labor to rondul'I an 
e\'aluation or inspection pursuant to this order if half of a Comm1ttcc 1!1 not 
substantially satisfied with an agency's response to a report of haz:mlous 
working conditions. 

1-4. Department of Labor. 
1-401. The Secretary of Labor shall: 

(a) Provide leadership and guidance to the heads or ascncies to nssisl lhrm 
with their occupational safety and health responsibilities. 

(b) Majntain liaison with the Office of Manasement and Budsct in m.11t1•rs 
relatins to this order and coordinate the acti\·ities of ihe Departmcnl \\llh -
those of other agencies that ha\·e ·responsibilities or functions rclatc·d to 
Federal employee safety and health, including the Office of Personnrl l\tnn­
asement. the Department of Health. Education. and \\'clfare. and the G1·1wral 
Sen·ices Administration. 
(c) Issue. subject to the appro,·a) of the Director of the Office o( Mana~c·nll'nt 
and Budget, and in consultation ";th the Federal Ad,·isory Council on Orcu­
pationa) Safety and Health. a set of basic program clrments .. The pr1•~rnm 
elements shall help agency heads establish occupational safety and hrnlth 
committees and operate effective occupational safe!)' and health prnJ;1 ;'lntS. 
and shaJJ provide ne,.ibility to each agency head to implemenl a pr1•sr11m 
consistent ·with its mission. size and organization. Upon request of an nt:1•ncy 
head, and after consultation with the Federal Ad,·isory Council on Ot n1ra-
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tional Safety and Health, the Secretary may approve alternate program ele­
ments. 

(d) Prescribe recordkeeping and reporting requirements. 

(e) Assist agencies by providing training materials. and by conducting training 
programs upon request and with reimbursement. 

(f) Facilitate the exchange of ideas and information throughout the govern­
ment about occupational safety and health. 

(g) Provide technical services to agencies upon request, where the Secretary 
deems necessary, and with reimbursement. These services may include stud­
ies of accidents. causes of injury and illness, identification of unsafe and 
unhealthful working conditions, and means to abate hazards. 

(h) Evaluate the occupational safety and health programs of agencies and 
promptly submit reports to the agency heads. The evaluations shall be con­
ducted through such scheduled headquarters or field reviews, studies or 
inspections as the Secretary deems necessary, at least annually for the larger 
or more hazardous agencies or operations. and as the Secretary deems 
appropriate for the smaller or Jess hazardous agencies. 

(i) Conduct unannounced inspections of agency workplaces when the Secre­
tary determines necessary if an agency does not have occupational safety and 
health committees; or in response to reports of unsafe or unhealthful working 
conditions, upon request of occupational safety and health committees under 
Section 1-3; or, in the case of a report of an imminent danger. when such a 
committee has not responded to an employee who has alleged to it that the 
agency has not adequately responded to a report as required in 1-201 (h). 
When the Secretary or his designee performs an inspection and discovers 
unsafe or unhealthy conditions, a violation of any provisions of this order, or 
any safety or health standards adopted by an agency pursuant to this order. or 
any program element approved by the Secretary, he shall promptly issue a 
report to the head of the agency and to the appropriate occupational safety 
and health committee, if any. The report shall describe the nature of the 
findings and may make recommendations for correcting the violation. 

(j) Submit to the President each year a summary report of the status of the 
occupational safety and health of Federal employees, and, together with 
agency responses, evaluations of individual agency progress and problems in 
correcting unsafe and unhealthful working conditions, and recommendations 
for improving their performance. 

(k) Submit to the President unresolved disagreements between the Secretary 
and agency heads, with recommendations. 

(I) Enter into agreements or other arrangements as necessary or appropriate 
with the National Institute for Occupational Safety and Health and delegate to 
it the inspection and investigation authority provided under this section. 

1-5. The Federal Advisory Council on Occupational Safely and Heallh. 

1-501. The Federal ·Advisory Council on Occupational Safety and Health, 
established pursuant to Executive Order No. 11612. is continued. It shall 
advise the Secretary in carrying out responsibilities under this order. The 
Council shall consist of sixteen members appointed by the Secretary, of whom 
eight shall be representatives of Federal agencies and eight shall be repre­
sentatives of labor organizations representing Federal employees. The mem­
bers shall serve three-year terms with the terms of five or six members 
expiring each year, provided this Council is renewed every two years in 
accordance with the Federal Advisory Committee Act. The members currently 
serving on the Council shall be deemed to be its initial members under this 
order and their terms shall expire in accordance with the terms of their 
appointment. 

1-502. The Secretary, or a designee, shall serve as the Chairman of the 
Council. and shall prescribe rules for the conduct of its business. 

c~ 
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1-503. The Secretary shall make available necessary orfice space and furn111h 
the Council necessary equipment. supplies, and staff services. and 11linll 
perform such functions with respect to the Council as moy be required h)· the 
Federal Advisory Committee Act. as amended (5 U.S.C. App. I). 

1~. General Services Administration. 

1-601. Within six months of the effective date of this order the Secretnry or 
Labor and the Administrator of the General Services Administration 11h11ll 
initiate a study of conflicts that may exist in their standards and other 

' - "requirements affecting Federal employee safety and health, and shall estuhhsh 
a procedure for resolving conflicting standards for space leased by the 
General Services Administration. 

1-602. In order lo assist the agencies in carrying out their duties under Srr.tiun 
19 of the Act and this order the Administrator shall: 

(a) Upon request. require personnel or the General Services Admini~trntiun to 
accompany the Secretary or an agency head on any inspection or im r11t iga- -
lion conducted pursuant to this order of a facility subject to the authority of 
the General Services Administration. 

(b) Assure prompt attention to reports from agencies or unsafe or unhruhhy 
conditions of facilities subject to the authority of the General Services Adanin· 
istration: where abatement cannot be promptly effected. submit to the n~1·ncy 
head a timetable for action to correct the conditions: and give priority 111 the 
allocation of resources available to the Administrator for prompt abatenwnt or 
the conditions. 

(c) Procure and provide saCe supplies. devices. and equipment, and est11hl1sh 
and maintain a product safety program for those supplies, devices. equapmc•nt 
and services furnished to agencies. including the issuance of Material Sufrty 
Data Sheets when hazardous substances are fwnished them. 

1-7. General Provisions. 

1-701. Emplo)·ees shall be authorized official time to participate in the cn:tivi-
ties provided for by this order. ' 

1-702. Nothing in this order shall be construed to impair or alter the Jln" t•rs 
and duties of the Secretary or beads of other Federal agencies pursunnt to 
Section 19 of the Occupational Safety and Health Act of 1970, Chapll'r il of 
Title 5 of the United States Code. Sections 7901. i90Z. and 7903 of Title 5 of the 
United States Code. nor shall it be construed to alter an)' other pro\"isium; of 
law or Executive Order providing for coJJecti\·e bargaining agreemrnh1 11nd 
related procedures. or affect the responsibilities of the Director of Crutral 
Intelligence to protect intelligence sources and methods (SO U.S.C. 40J(d)[J)). 

1-703. Executive Order No. 11807 of September 28. 19i4. is revoked. 

1-704. This order is eff ecti\·e July 1. 1980. 

TiiE WHITE HOUSE. 
February 26. isso. 
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ENVIRONMENTAL 

PROTECTION 

AGENCY 

I 
ORDER 3100.1 

December 8 1 • 1972 

PERSONNEL - GENERAL 

UNIFORMS, PROTECTIVE CLOTHING, AND PROTECTIVE EQUIPMENT 

1. PURPOSE. This Order establishes responsibilities and guidelines 
for the issue and use of uniforms, protective clothing, and protective 
equipment. This Order implements OMB Circular No. A-30 Revised 
August 20, 1966, which remains in effect until the Civil Service 
Commission issues superseding instructions pursuant to Executive 
Order 11609. 

2. REFERENCES. 

a. Uniform allowance, 5 U.S.C. 5901 - 5903; 

b. Executive Order 11609 (Executive Order 11609 delegates the 
authority and responsibilities provided in 5 U.S.C. 5903 to the Civil 
Service Commission.); 

c. Protective clothing and equipment, 5 U.S.C. 7903; and 

d. Occupational Safety and Health Act, P.L. 91-596, 29 U.S.C. 
651, et. seq. 

3. POLICY. Uniforms, protective clothing, and protective equipment 
will be prescribed for use, at Government expense, only where the 
wearing of such items is necessary because of the nature of the 
employee's duties. This includes the safety of personnel and contacts 
with the public in an official capacity requiring an employee's 
identification on sight. 

4. ~SPONSIBILITIES. 

a. Deputy Assistant Administrator for Administration. The Deputy 
Assistant Administrator for Administration is responsible for making 
the final determination as to the categories of employees who may be 
required to wear uniforms, protective clothing, and protective 
equipment, the composilion of the items, and the circumstances under 
which they shall be worn. 

Dist. Directives 
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ORDER 3100.1 CHGE 1 

March 11, 1977 

b. _Assistant Administrators, Regional Administrators, Heads ~! 
Staff Offices, Laboratory Directors, and the Executive Officer, Office 
of the Administrator. These officials are responsible within their 
jurisdiction for submitting recommendations to the Deputy Assistant 
Administrator for Administration regarding categories of employees who 
should be required to wear uniforms, protective clothing, or protective 
equipment. Recommendations for protective items shall be made in con­
junction with respective EPA Safety and Health Officials. 

c. Director, Financial Management Division. The Director, Finan­
cial Management Division, is responsible for maintaining accounting 
control of allowances paid to employees for uniforms and collection of 
refunds of allowance payments due the Government. 

d. Director, Contracts Management Division. The Director, Con­
tracts Management Division, is responsible for procuring uniforms, 
protective clothing, and protective equipment with Government funds 
for issuance to employees. (Requests for such items should be made on 
EPA Form 1900-8 in accordance with the EPA Contracts Management Manual.) 

e. Director, Facilities and Supoort Services Division. The Director, 
Facilities and Support Services Division I is r"espon-s-.iblefor the account­
ability and stocking of uniforms, protective clothing, and protective 
equipment. These will be issued as custodial items in accordance with 
EPPMR 115-27.5008-4. 

f. Director, Occuoational Safety and l~ealth Office. The Director, 
Occupational Safety and Health Office, is responsible for the establishp 
ment and management of an agency safety mana~ement program for the protec~ 
tion of EPA employees, property, and those for whom it has a responsip 
bility. 

S. UNIFORMS. The Agency may supply uniforms as provided for in the 
Appropriation Act. (See 5 U.S.C. 5901-5902.) Uniforms may be provided 
to employees in cwo ways: (1) direct issuance or (2) payment of uniform 
allowances. Officials listed in subparagraph 4b shall determine the 
method which is more advantageous to the Government and the employee. 

a. Issuance. When uniforms are authorized they may be purchased or 
rented. Rental contracts shall not include provisions for cleaning or 
laundry service at Government expense. Uniforms may be purchased out­
right, stocked and issued, or an agreement may be entered into with a 
local vendor who will issue uniforms and bill the Agency. 
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3100.l 

December 8, 1972 

(l) The officials listed in subparagraph 4b shall establish 
a schedule of initial issuance and annual replacement (see Attachment 
A). The cost of the initial issue or annual replacement, including the 
expense of any initial alteration (tailoring) , shall not exceed the $125 
maximum established by law (5 U.S.C. 5901). 

(2) The cost of subsequent alterations or the cost of repai~ 
laundry, and dry cleaning shall be borne by the employee. Uniforms 
being turned-in do not need to be cleaned beforehand. 

(J) Uniforms issued remain the property of the Government and 
will be turned-in to the local property accountability officer when 
no longer needed. 

~. Allowance. When allowances are to be paid in lieu of issuance, 
an official listed in subparagraph 4b shall establish an initial uniform 
requirement (see Attachmer.t A) and annual replacement schedule. He 
shall estimate the cost of initially required uniforms and reasonable 
replacement needs (including the cost of initial alterations if any) 
based on current prices of representatives suppliers and shall specify 
a definite allowance for the initial purchase and annual replacement, 
not to exceed the $125 maximum established by law. 

(1) The initial allowance shall be paid at the beginning of 
the"service period when a uniform is required and cannot be reclaimed 
once the uniform has been purchased. Uniforms obtained via allowance 
become the property of the employee and need not be turned-in. 

(2) The replacement allowance for uniforms may be paid (a) in 
a lump sum on each anniversary date of the emplovee's service or (b) in 
quarterly or semiannual a.mounts. The employee may retain one-quarter 
of the annual replacement allowance for each quarter or part of a 
quarcer of a year he remains in service. The balance of the allowance 
shall be recovered from him. 

(3) Allowances shall not include payment for subsequent 
alterations or for repair, washing, or dry cleaning of uniforms/uniform 
items. Such costs will be borne by the employee. 
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6. PROTECTIVE CLOTHING AND EQUIPMENT. 

3100.1 
December 8, 1972 

a. Protective clothing and equipment will be issued to employees 
whose duties require them to perform work of an especially dirty or 
unusual nature and employees whose duties may be hazardous in nature. 
Expenditures from appropriations are available for the procurement 
of supplies and materials or equipment and may be made for the 
purchase and maintenance of itecs for the protection of personnel in 
the performance of their assigned tasks as provided under 5 U.S.C. 7903. 
Guidelines may be found in Occupational Safety Health Standards, 
29 CFR 1910 and the EPA Safety Manual (co be issued shortly). A recent 
decision of the Comptroller General B-174629, 51 Comptroller General 
446, in addition to 36 F.R. 10590 which adds section 1910.132 
-1910.136 to 29 CFR, provides that protective equipment, including 
personal protective equipment for eyes, face, head and extremities, 
and protective clothing, shall be provided, used, and maintained 
whenever, it is necessary for reasons of hazards or processes of 
environment encountered in a manner capable of causing injury or physical 
impairment. Local Safety Officer is also available for advice and 
guidance. Attachment B contains a general list of protecti~e items. 

b. If the clothing or equipment is solely for the protection of 
the employee without resulting benefits to the Government, and such as 
the employee might reasonably be expected to furnish as part of the 
official equipment of his position, appropriated funds would not be 
available for such purpose. 

c. Protective clothing and equipttent issued to employees remain 
the property of the Government in strict adherence to the usual 
requirements of accountability, responsibility, inventorying, and 
maintenance. 

7. WEARING AND CARE OF UNIFORMS AND PROTECTIVE ITEMS. 

a. Uniforms. 

(1) After an initial period of ninety days, full-tice, 
permanent employees in the categories listed in Attachment A, may be 
required by an official listed in subparagraph 4b to wear uniforms 
while performing their official duties. This may include the time in 
transit between their homes and places of employment or between EPA 
duty locations. The uniform shall not be worn when an emolovee is . , 
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participating in non-EPA employment or unauthorized activities. 
Temporary employees appointed for less than a vear will not be required 
to wear uniforms. 

(2) 
responsible 
condition. 
found to be 

Each employee who has been issued a uniform shall be 
for its care and will be expected to maintain it in good 
Lo_ss or destruction may result in financial liabi 11 cy if 
caused by carelessness or neglect. 

b. Protective Items. 

(l) Employees and authorized visitors are required co wear 
protective clothing and equipment provided for their protection while 
performing hazardous duties. 

(2) Each employee who has been issued protectiv~ clothing a~d 
equipment shall be responsible for its care, except for disposable 
items such as cotto~ glcves, plastic aorons. etc. Loss or destruction 
may result in financial liability if found to be caused by carelessness 
or neglect. 

8. NOTIFICATION OF PAYMENTS TO BE =-tADE OR REFUXDS TO BE COLLECTED FOR 
UNIFORMS. The official listed in subparagraph 4b authorizing the 
wearing of uniforms shall notify the Financial Management Division of 
allowances to be made or refunds co be collected. The notific~cion 
shall contain the following information: 

a. Employee's name, position title, and organizacional un1c; 

b. Amount and frequency of allowance payments (or the amount to 
be collected, when appropriate); 

c. Period covered by the payment (or refund); 

d. Reason for refund; and 

e. Certification that the employee has not previously been paid 
an allowance for this period. 
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C-12 



ORDER 3100.l 
December 8, 1972 

9. STATUS OF BENEFITS AS COMPENSATION. The value of uniforms or 
protective items furnished or the amount of the uniform allowance 
paid shall not be construed as pay, salary, or compensation within the 
meaning of the Civil Service Retirement Act, as amended, or wages within 
the meaning of the Social Security Act, as amended, or the Internal 
Revenue Code. 

10. SUPERSESSION. All existing instructions and directives previously 
issued by EPA components which pertain to uniforms, protective clothing, 

and protective equipment ar~ ~ • 

Howard M. Messner 
Deputy Assistant Administrator 

for Administration 
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ATTACHMENT A 

Standard Articles of Uniforms 

Uniforms listed below are approved for the following categories 
of personnel. Additional uniforms may be added (subject to monetary 
limitations) as well as additional emplovee categories when approved 
by the Deputy Assistant Administrator· for Administration. 

Item Description 

Coat, blouse, all 
purpose weight* 

Trousers, all purpose 
weight 

Shirts, Long-sleeve* 
Short-sleeve* 

Necktie 

Cap, visor 

Chauffeurs 

Color 

Dark blue or black 

Dark blue or black 

White 
White 

Black 

Dark blue, black 

If Issued 

Initial Quantity 

2 

3 

3 
3 

4 

2 

Craft, Custodial, Maintenance, and Suoolv Ecolovees 

Male Employees 

Trousers, Wash and Wear 

Shirts, Wash and Wear* 
Long-sleeve 
Short-sleeve 

Royal Blue 

Royal Blue 

1 
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Craft, Custodial, Maintenance, and Suoplv Emolovees 

Item Description 

Female Emplovees 

Dress, 1-piece * 
Wash and Wear or* 

Slacks. Polyester-cotton 
blend, with 
Blouse* 

Coat, blouse all 
purpose W'eight* 

Trousers, all purpose 
weight 

Trousers, light-weight 

Cap 

Shirt, long or short 
sleeve* 

Necktie 

Overcoat 

Raincoat, nylon twill, 
plastic coated 

Cap Cover, with detachable 
cape of same material 
as raincoat with plastic 
insert 

If Is~ 

Color Initial Quantitv 

Royal Blue 6 

Royal Blue 6 

Royal Blue 6 

Guards 

Dark Blue 3 

Dark Blue 3 

Dark Blue 3 

Dark Blue 2 

Light blue/white 

Dark Blue 4 

Dark Blue l 

Dark Blue 1 

Dark Blue l 

2 
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Engineering and Scientific Emolovees 
having Environmental Investigative, and Test Functions 

or Assigned to Assist in Pollution Emergencies 

If Issued 

Item Description Color Initial Quantitv 

Coveralls* Royal Blue 3 

or 

Trousers, wash and wear Royal Blue 3 

Shirts, wash and wear* Royal Blue 3 

* EPA seal/patch to be affixed to coat, shirt, blouse, or overalls on 
left side and employee's name patch to be affixed on right side above 
the breast pockets or centered approximately four inches below the 
~~ouldP.T seams if there are no pockets. 

Patches are to be procured by EPA and furnished to employees. EPA 
seal/patches remain the property of EPA and must be turned-in to the 
local property accountability officer, upon tenn.inacion of employment. 

3 
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ATT ACHNENT B 

GENERAL TYPES OF PROTECTIVE ITEMS 

Goggles, Safety Glasses, Face Shields 

Respirators 

Hard Hats 

Life Belt and Safety Block 

Safety-toe Shoes 

Electrical Protective Devices 

Electrical Hazard Shoes 

Radiator Film Badge 

Rubber Aprons 

Lab Smocks or Coats 

Life Jackets 

Hearing Protective Devices 

Hand and Arm Protective Devices 

Rubber Boots 

Officials listed in paragraph 4 of the Order will be responsible 
for determining when protective items should be issued, replaced, and 
maintained, to employees whose duties require the use of protective 
items. These items will be provided at Government cost. (See 
paragraph 6.) 
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DRArT #4, Sl~g1e, 5/19/80 

ORDER 

PROTECTIVE SERVICES - SAFETY 

RESPIRATORY PROTECTION 

1. PURPOSE. This Order establishes Agencywide policy, responsibilities, 

training, and occupational medical monitoring requirements for employees 

required to use respiratory protective devices. 

2. REFERENCES. 

a. Occupational Safety and Health Act, P.L. 91-596. 29 USC 651, et.seq. 

b. CFR 1910, Subpa~t I, Subsection 134, General Industry Standards 

c. Title 30 CFR Part 11, U.S. Bureau of Mines 

d. American National Standards Institute standards Z 88.2-1969 and 

K 13.1-1973 

e. EPA Order 3100.l, Uniforms, Protective Clothing, and Protective 

Equipment. 

f. Cumulative Supplement: NIOSH Certified Equipment, June 1977, 

or most current issue. 

3. BACKGROUND. Inhalation of airborne contaminants can cause serious 

harm to employees who work in areas where toxic substances are used or 

stored, or where hazardous wastes and spill exist. Whenever possible, 

the EPA uses effective local exhaust ventilation to prevent exposure to 

airborne contaminants but, when it is not feasible to eliminate the 

hazards, such as during field operations, it is necessary to protect 

the employee by use of approved respiratory protective devices. 

4. POLICY. The EPA shall prov:t.:ie certified respiratory protective devices, 

and employees shall use such devices when it is necessary due to the nature 
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of the employee's working environment. All employees whose duties require 

the use of respiratory protective equipment shall be determined physically 

able to perform expected duties with the increased resistance to breathing, 

and shall not have facial hair which will prevent a tight face seal. 

S. RESPONSIBILITY. 

a. Assistant Administrators and Regional Administrators. Tilese officials 

are responsible within their jurisdiction for determining the categories of 

employees required to wear respiratory protective devices and for assuring 

that monies are availabl~ for proper training programs and purchase of the 

respiratory protective devices. 

b. Supervisors. Supervisors are responsible for ensuring that: proper 

respiratory protective devices are provided, inspected, and maintained for 

employees after assessment of the need; employees wear respiratory protective 

devices when they are required; employees are properly trained; records are 
employee 

kept on/training and maintenance of these devices; and respiratory protective 

device users are included in the Agency's occupational medical monitoring 

program and are medically approved for wearing the devices. 

c. Occupational Health and Safety Designees. OHS Designees are responsible 

for assuring that approved programs are available for training the users of 

respiratory protective devices and for assisting supervisors in selecting 

the appropriate types and models of approved respiratory protective devices. 

d. Employees. Employees are responsible for using and maintaining the 

respiratory protective devices issued to them in accordance with the instructions 

and training they receive, and for reporting a malfunction of a device to their 

supervisor. 

e. Personnel Offices and Supervisors. Together, personnel officers and 

supervisors shall ensure that descriptions of positions requiring the use of 
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respiratory protectives devices contain the medical fitness and facial hair 

requirements, and that job applicants and reassigned employees are instructed 

on the importance of these requirements. 

£. Director. Office of Occupational Health and Safety. The Director, 

Office of Occupational Health and Safety, is responsible for establishing 

policy and guidelines for the Agency's respiratory protection program and 

for furnishing technical advice and assistance to agency programs. 

6. RESPIRATORY HAZARDS. Toxic materials can enter the body in three ways: 

(1) by ingestion, through the gastro-intestinal tract, (2) by absorption 
4 

through the skin or through cuts and punctures and (3) by inhalation through 

the respiratory system. The human respiratory system not only presents the 

quickest and most direct avenue of entry but also for many agents is the 

critical target. There are two types of hazardous atmospheres: 

a. Oxygen-deficient atmospheres - Air normally is 20.9 percent 

oxygen by volume. Oxygen concentrations below 16 percent are considered 

unsafe for human exposure. Current legislation requires that oxygen per-

centage in a workplace be not less than 19.5 percent. Oxygen-deficient 

atmospheres can occur when air is displaced by gases and vapors or where 

there are oxidation processes such as fire, rusting, aerobic bacterial 

action, etc. 

b. Air contaminants - Air contaminants include solid and liquid parti-

culate matter and gaseous material, whether a true gas or vapor, or a com-

bination of these. 

7. SITUATIONS REQUIRING RESPIRATORY PROTECTIVE DEVICES. Respiratory protective 

devices may be required for three different types of situations: 

a. When there is a high potential for a sudden release of 
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toxic/flammable gases o~ vapors or there has been such a release; e.g., 

connecting anhydrous ammonia tanks or egress from a fire area. 

b. When making predetermined entries into environments or locations 

where there is strong reason to suspect the p~esence of toxic airborne 

contaminants; e.g., entering hazardous waste or spill sites or manholes. 

c. During infrequent but routine operations, primarily in a laboratory, 

where engineering controls are not feasible or adequate for the toxicity 

of the material involved; e.g., bulk solvent transfers in a remote storage 

building. 

It is important to know the type of situation the respiratory protective 

devices are to be used in, because the selection will depend not only on 

the situation but also on qualitative and quantitative information from an 

assessment of the potential hazard and on the degree of control that can be 

exercised over the situation. The amount of information that can be obtained 

and the degree of control that can be exercised differs markedly among the 

three situations. 

8. HAZARD ASSESSMENT AND CONTROL. Prior to donning respiratory protective 

devices, the potential or anticipated hazards shall be assessed and engineering 

controls shall be used to mitigate the problem. 

a. Assessment - The first step to specifying appropriate protection is 

proper assessment of the hazard. This assessment involves obtaining qualitative 

and quantitative information on contaminants, or making predictions of 

potential concentrations in the situation of emergency releases. As a minimum, 

the assessment shall consist of determining explosivity of the atmosphere, 

radiation levels, and, in the case of confined spaces, the oxygen content of 

the atmosphere. First entry for obtaining information shall only be done 

using air supplied or SCBA respiratory protective devices. 
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With detailed information, a selection can be made from the various types of 

available respiratory protective devices for specific contaminant levels 

by following manufacturers instructions or NIOSH/OSHA recommendations. 

b. Control - Respiratory protective devices are not control devices; 

they are used in the absence of or as adjuncts to inadequate controls. 

Whenever possible, even when it is known that respiratory protective devices 

will eventually be required for a situation, engineering controls or substi­

tution of less toxic materials should be used to lessen the hazard or to miti­

gate the consequences of an untoward event, and thereby lessen the consequences 

in the event of failure of the respirator. Engineering controls consist of 

good local exhaust ventilation or isolation and/or enclosure of the process. 

9. SELECTION. Respiratory protective devices vary in design, application, 

and protective capability. The inhalation hazard must be assessed and the 

specific use and limitations of available equipment understood to assure proper 

selection. There are three classes of respiratory protective devices: 

a. Air purifying devices remove contaminants from the inhaled air stream. 

They are to be used only in atmospheres containing sufficient oxygen to 

sustain life and when contaminant concentrations do not exceed specified limits 

for the device. Basic types are mechanical filter respirators, chemical cart­

ridge respirators, chemical cannister respirators, and combinations of chemical 

cartridge/cannister and mechanical filter respirators. 

b. Atmosphere-supplying 

1) Supplied-air devices deliver air through a supply hose connected 

to the wearer's facepiece. These devices ahll be used only in atmospheres not 

immediately dangerous to life or health. One basic type is the air-line or 

hose mask respirator. 
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2) Self-Contained Breathing Apparatus (SCBA) provides a respirable 

atmosphere for various periods of time based on the amount of breathing air or 

oxygen supplied and the demand of the wearer. Basic types are open circuit, 

for which the exhaled air is discharged frcm the face piece, and closed circuit, 

in which the exhaled air is scrubbed for carbon dioxide removal and fortified 

in oxygen. 

c. Combination respirators are any combination of air-purifying and 

stmosphere-suppling respirato~ or any combination of supplied-air and self-
~ 

contained breathing apparatus. These units are bimodal. They are generally 

used for emergency entry into and escape from atmospheres immediately dangerous 

to life. 

10. LIMITATIONS. Tile following limitations must be understood by all employees 

required to wear respiratory protective devices. 

a. Chemical cartridge or chemical cannister respirators shall not be worn 

to protect against gases or vapors which have no properties to warn the user of 

"break-through," i.e., the contaminant penetrating the adsorptive media. 

(This caveat is not required for dust respirators; these will plug instead of 

saturating to restrict breathing.) 

b. Some gases and vapors can be absorbed through the skin (e.g., 

hydrogen cyanide) and others will attack tissue surfaces (e.g., strong acid 

gases). In many cases protective clothing will be needed in addition to 

respiratory protective devices. 

c. Persons with perforated ear drums shall not wear respirators • 
• 

d. Contact lens shall not be permitted while w~aring a respirator. 

e. Any facial hair lying between the sealing surface of a respirator 
, 

facepiece and the wearer's skin that will prevent a g~od seal shall not be 

allowed. This includes stubble, a moustache, sideburns, or a beard that extends 
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outward between the face and the sealing surface of the respirator. 

f. Spectacle temple bars or straps that pass between the sealing surface 

of a facepiece and the wearer's face prevent a good seal and shall not be 

permitted with a full-face respiratory protective device. 

g. Specific warning signs which require immediate return to fresh air are: 

1) Uncomfortable heat in the inhaled air stream coming from the 

adsorption material in chemical cartridge or chemical cannister respirators. 

This heat of adsorption indicates a high concentration of contaminant and the 

potential for innnediate "break-through." 

2) 
~ 

Indications of "break-through" or a poor faceseal as determined 

from the warning properties of the contaminant. 

3) Any signs of physiological stress resulting from the increased 

physical effort required to wear a respirator or from the increased resistance 

to breathing (e.g., light headedness, dizziness, heat stress.) 

11. TRAINING. For safe use of respiratory protective devices, it is 

essential that employees be instructed in their selection, use, fit, and 

maintenance. Training shall include the following: 

a. Instructions in the nature of the hazard, whether acute, chronic, or 

both, and an honest appraisal of what may happen if the proper device is not 

used. 

b. Explanation of why more positive control is not immediately feasible. 

This shall include recognition that every reasonable effort is being made 

to reduce or eliminate the need for respiratory protection. 

c. A discussion of why this is the proper type of unit for the particular 

purpose. 

d. A discussion of the device's capabilities and limitations. 

e. Instruction and training in actual use. 

f. Other special training as needed. 
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A minimum of six hours of training shall be provided initially, and 2-4 hours 

annually. This can be a part of occupational health and safety training for 

other reasons, and it can count as credit for both programs. Records of training 

and fit testing shall be maintained by the supervisor. Employees shall be 

issued a pocket card identifying the types of respiratory protective devices 

they can safely wear. 

12. INSPECTION, MAINTENANCE, STORAGE, AND REPAIR. Proper inspection, maintenance, 

storage, and repair of respiratory protective devices are mandatory to insure a 

successful respiratory protection program. 
( 

a. Inspection. All equipment must be inspected before and after each use. 

Equipment used only for emergencies shall be inspected at least monthly. A 

record shall be kept by date and results of all inspections. 

b. Maintenance. All respiratory protective devices shall be cleaned and 

disinfected after each use. Maintenance includes replacement of disposable 

elements such as filters and cartridges whenever necessary. 

c. Repair. Replacement of other than disposable parts and any repair shall 

be done only by personnel with adequate training and test equipment to insure 

the equipment is functioning properly after the work is accomplished. Only 

parts supplied by the manufacturer for the product being repaired shall be used. 

d. Storage. Respirators shall be stored in atmospheres that will protect 

them from dust, sunlight, extreme heat or cold and from sources of damaging 

chemicals. 

13. OCCUPATIONAL MEDICAL MONITORING. Employees shall not be assigned to tasks 

requiring the use of respiratory protective devices unless they have had a 

medical evaluation and it has been determined that they are physically capable 

of performing the work while wearing the devices. An annual medical review 

should be scheduled for these employees. 
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14. SAVINGS PROVISION. Changes in the Act or standards and regulations 

which occur after the effective date of this Order will automatically come 

under the purview of this Order on the effective date of the change. 
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DRAFT #4, Slagle, 9/12/80 

ORDER 

Protective Services - Safety 

Health and Safety Requirements for Employees Engaged 
in Field Activities 

1. PURPOSE. This Order establishes policy, responsibilities, and mandatory 

requirements for occupational health and safety training/ certification, and 

occupational medical monitoring of Agency employees engaged in field activities. 

2. DEFINITIONS. 

a. The term "field activities" as used in this Order means EPA program 

activities that are conducted by EPA employees outside of EPA administered 

facilities involving environmental, pesticides, water and wastewater treatment 

plants, hazardous materials spills and waste sites investigations, inspections, 

and sampling. 

b. The term "health and safety training" means scheduled, formal or 

informal training courses, approved, sponsored and conducted by EPA or its 

contracted agents which are designed to develop, improve and upgrade the health 

and safety knowledge of EPA employees involved in field activities. 

c. The term "occupational medical monitoring" means surveillance over the 

health status of employees by means of periodic medical examinations or screening 

in accordance with the Agency's Occupational Medical Monitoring guidelines. 

d. The term "certification" as used in this order means· that the employee 

has fulfilled the minimum training reauirements specified for the level of 

training/certification received. 
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3. REFERENCES. 

a. 29 CFR 1910, Parts 16, 94, 96, 106, 109, 111, 134, 151, Occupational 
Health and Safety Standards. 

b. Executive Order 12196, Section 1-201, Sec. (k), Occupational Health 
and Safety Programs for Federal Employees. 

c. 29 CFR 1960.20(1), Occupational Safety and Health for the Federal 
Employee 

d. EPA Occupational Health and Safety Manual, Chapter 7(1). 

e. EPA Training and Development Manual, Chapter 3, Par. 7(b). 

f. Occupational Health and Safety Act of 1971, P.L. 91-596, Sec. 6. 

g. EPA Order-on Respiratory Protection (Proposed). 

h. 49 CFR, Parts 100-177, Transportation of Hazardous Materials. 

i. EPA Order 1000.18, Transportation of Hazardous Materials. 

j. EPA Order 3100.l, Uniforms, Protective Clothing, and Protective 
Equipment. 

4. BACKGROUND. Field activities are a critical part of m~st EPA programs. 

These activities range from routine environmental reconnaisance sampling, 

inspections, and monitoring, through entering and working in environments with 

known and suspected h~zards. Since protection cannot be built into the 

field working environment, the protection of personnel involved in field 

activities takes on the forms of training employees in the application of 

safe operational procedures, and the proper use of appropriate personal 

protective clothing and equipment. 

5. APPLICABILITY. This Order applies to all EPA organizational units which 

have employees engaged in field activities. 

6. POLICY. It is the policy of the Environmental Protection Agency to carry 

out its field activities in a manner that assures the protection of its 

employees to the greatest extent feasible. 

C-28 



3. 

7. RESPONSIBILITIES. 

a. Assistant Administrators, Regional Administrators. Deputy Assistant 
Administrators, Laboratory Directors. and Division Directors. These 

officials are responsible within their jurisdictions for implementing the pro-

visions of this Order and for budgeting the necessary funds for employee 

training/certification and occupational medical monitoring programs. 

b. Supervisors. Supervisors are responsible for complying with the 

requirements of this Order for employee training/certification and occupational 

medical monitoring programs. Tiley will identify those employees who require 

training/certification, and occupational medical monitoring to comply with the 

- provisions of this Order. 

c. Employees. Employees are responsible for making known upon request from 

their supervisors, the extent of their individual occupational health and 
and 

safety training,/the history of their occupational medica~ monitoring parti-

cipation. Employees should notify their supervisor of any hazardous work 

situation and make suggestions for corrective measures, and for applying the 

knowledge, skills, and techniques acquired through training/certification in a 

manner that will help assure their health and safety and that of fellow workers. 

d. Occupational Health and Safetv Designees. The Occupational Health and 

Safety Designees are responsible for identifying program areas that require 

training/certification and occupational medical monitoring; recommending or 

providing training/certification resources to meet the requirements of this 

Order; and maintaining records of persons receiving training/certification. 

e. Office of Occupational Health and Safety. The Director, Office of 

Occupational Health and Safety is responsible for establishing policy and 

requirements for adequate training/certification programs for field activities, 

developing and maintaining an occupational medical monitoring program, 
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approving h~alth and safety training/certification programs for employees 

involved in field activities, and for evaluating the results of these training/ 

certification programs. 

8. OBJECTIVES. 

a. Training/Certification. The objectives of the health and safety training/ 

certification programs for employees involved in field activities are: 

1) To assure that EPA employees are aware of the nature of the potential 

hazards that may be encountered during the performance of field activities; 

2) To provide the knowledge and skills necessary to perform the work 

with the lowest feasible risk to personal health and safety; 

3) To assure that Agency program goals can be accomplished in as safe 

and healthful manner as feasible. 

b. Occupational Medical Monitoring. The objectiv~s of the occupational 

Medical Monitoring program are: 

1) To detect any adverse effects of occupational exposure on the 

employees health. 

2) Initiate prompt corrective actions when indicated. 

9. TRAINING/CERTIFICATION REQUIREMENTS. Employees shall not be permitted to 

engage in routine field activities until they have been trained/certified to a 

level commensurate with the degree of anticipated hazards. 

a. Basic Level: All employees shall be provided a minimum of 24 hours of 

health and safety training prior to their becoming involved in normal, routine 

field activities. The training shall include but not be limited to classroom 

instruction in all the following subject areas: 

l) Employee Rights and Responsibilities 
2) Nature of Anticipated Hazards 
3) Emergency Help and Self-Rescue 
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4) Vehicles - Mandatory Rules and Regulations 
5) Safe Use of Field Equipment 
6) Use, Handling, Storage, and Transportation of Hazardous Materials 
7) Personal Protective Equipment and Clothing 
8) Safe Sampling Techniques 

In addition to classroom instruction, the employee shall accompany an employee 

experienced in field activities and perform actual field tasks for a minimum 

of three days within a period of one month after classroom instruction. 

Employees satisfactorily completing these requirements will receive certification 

at the basic level of training from the Occupational Health and Safety Designee. 

b. Intermediate Level. All inexperienced employees who are to work with 

experienced employees in hazardous waste and spill site investigations shall 

be provided a minimum of 8 hours of additional health and safety tr~ining. This 
(in addition to the Basic Level requirements) 

training shall include ~ut not be limited to the following subject matter: 

9) Site surveillance/observation/plan development 
10) Use and decontamination of totally enclosed protective clothing and 

equipment 
11) Field test equipment for radioactivity, explosivity, and others. 

In addition to classroom instruction, the employee shall accompany another 

~mp1oyee experienced in hazardous waste and spill site investigationn and/or 

cleanup operations and perform actual field tasks for a minimum of three days 

within a period of three months after classroom instTuction. The employee 

should also be able to provide on-the-job training and instructions to in-

experienced employees during normal, routine field activities. Employees 

satisfactorily completing these requirements will be certified at the Inter-

mediate Level by the Occupational Health and Safety Designee. 

c. Advanced Level. All employees who conduct and/or manage hazardous 

waste and spill site monitoring, sampling, investigations, and cleanup operations 

shall be provided a minimum of 8 hours additional health and safety training. 
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The classroom training shall include but not be limited to (in addition to the 

Basic and Intermediate Level requirements), instruction in the following subject 

areas: 

12) Management of restructed and safe zones 
13) Rules of Handling the Press and VIP's 
14) Safe Use of Specialized Sampling Equipment 

In addition to classroom instruction, the employee shall accompany another 

employee with experience in managing hazardous waste and spill site investi-

gations and/or cleanup operations and perform actual field tasks for a minimum 

of three days within a three month period after receiving classroom instruction. 

After satisfactorily completing these requirements, employees will receive 

Advanced Level certification from the Occupational Health and Safety Designee. 

d. General. 

1) An employee may receive certification at the next higher level by 

completing only the additional training requirements if certified at the next 

lower level within the previous 9-month period. 

2) The Director, Office of Occupational Health and Safety, may 

certify employees based on an evaluation of previous training, education, and 

experience. Recommendations for this type certification should be made to the 

Director by the local Occupational Health and Safety Designee. 

10. FREQUENCY OF TRAINING. Employees at the Basic, Intermediate, and 

Advanced Level shall complete a minimum of 8 hours of classroom instruction 

annually to maintain their certification. In addition to the classroom intru-

ction, employees shall have demonstrated by performing actual field tasks 

that they have sufficient practical experience to perform their assigned duties. 
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11. RECORD OF TRAINING. 

a. A record of the level of training/certification shall be maintained 

in the employee's official personnel file. 

b. The Occupational Health and Safety Designee shall maintain a roster 

of employee training/certification so that a schedule of annual training 

can be established. 

c. The Occupational Health and Safety Designee shall issue a certificate 

to the employee showing the level of training/certification. 

12. OCCUPATIONAL MEDICAL MONITORING REQUIREMENTS. All employees routinely 

engaged in field activities which present the probability of exposure to 

hazardous or toxic substances or require the use of respiratory protective 

equipment shall be included in the Agency's OccupPtional Medical Monitoring 

Program. Employees should not be permitted to engage in field activities 

unless they have undergone a baseline medical examination as defined in the 

Agency's Occupational Medical Monitoring Guidelines showing physical fitness 

and providing a base to measure any adverse effects their activities may have 

on these individuals. 

13. SAVINGS PROVISION. Changes in the Act, Executive Order, or EPA and 

OSHA standards and guidelines which occur after the effective date of this 

Order will automatically come under the purview of this Order on the effective 

date of the change. 

Full implementation of this Order shall be within 6 months of its effective 

date. 
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ENVIRONMENTAL PROTECi!ON AGENCY 

'FY 1980-81 

MEDICAL MONITORING PROGRAM GUIDELINES 

The fol lowing information and attachments are intended for use by 
Agency components that conduct occupational medical mon1toring programs. 
These guidelines outline the minimum essential elements for such a program 
and should not be regarded as being comprehensive. Some Agency workolaces 
:nay have potential exposure hazards that will require medical monitoring 
procedures not covered in this bas1c description; however, it is essential 
that each local program include at least the elements desc~ibed herein. As 
more Federal regulations and reconmendations appear for emoloyees 
potentially exposed to toxic chemical and ohysical agents, program 1Jodates 
and modifications are to be expected. ',oihen such changes occur, they •..ii 11 
be presented by the Agency's Office of Occupational Health ana Safety. 

Who should oe included in a medical monitorino oroaram? 

T'n1s medical monitoring program is aesigned basically for iaboratory 
and field workers whose work regularly poses the possibility of exoosur~ to 
toxic mater1als. In addition, the program shoula meet the neeas of other 
diverse groups of emoloyees whose Jobs require preplacement and/or 
periodic heal th assessment. Generally, aami ni strat iVe, fi sea 1, 
secretarial, statistical, and other suoport personnel who are exoosed to 
toxic materials indirectly, infrequent1y, or inconsequentially should not 
be included. ~epresentative JOb categories that should have meaica 1 
monitoring made available on exposure include chemists, microbiologjsts, 
toxicologists, physical scientists, and the technical oersonnel ~ho 
suoport these disciplines. Employees '"'ho collect various types of 
polluted samples shoula be included if the sampling requires exposure to 
pollutants significantly in excess of ambient concentr~tions. Maintenance 
personnel normally should be included, since they are occasionally expose~ 
to tox1cants at unexpectedly high concentrations, as should those •.vho 
perform custodia 1 services in actua 1 laboratories or in areas where tox 1c 
materials are stored. Part-time and temporary emoloyees shaula be 
included if their jobs are similar to the categories previously mentioned. 
The decision as to '"hich emoloyees are nominated should rest ..iith the 
program director or suoervisor most familiar 11'1th the possible hazaras 
involved. 

Is the orooram voluntarv? 

~~ployees whose jobs Justify inclusion in the program have the option 
to participate or not, ·..iith the exception of those few persons whose jobs 
require such examinations as a condition of employment. F:Jture Agency 
policy may expand the numoer of Job categories that '"ill require 
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preplacement and periodic health assessment. Experience indicates that 
about 85% of nominatea employees ·"'i 11 elect to part lcipate 1n the program. 
A written record of those deferring or decl1n1ng partic1oation shoula be 
~<ept to protect the Agency against accusations that such a program was not 
made ava1lable. A simple notat1on to the effect that an 1ndiv1dual has 
aeclined is sufficient. Declining employees should be reinv1ted to 
participate regularly if they remain eligible for the program. Each 
facility should review its entire roster periodically to assure the 
inclusion of all "at-risk" per$annel. 

Who will oay for the orogram? 

Medical monitoring is the responsioility of the employer, and the 
Agency must bear the entire cost. When a preexisting or non-Job-related 
condition is detected in the course of a health ~onitoring examination, the 
individual is to be referred to his/her private phys1cian for fur":her 
evaluation, treatment, and followup. The individual must bear these adai­
tional costs. When a cond1t1on appears to have resulted from employment, 
the employee may seek compensation and the payment or recovery of med;cal 
expenses from the Department of Labor, Off ice of Workers' Comoensation 
Programs. 

Consultation is available from the Agency Office of Occuoa.tional 
Health and Safety when Job-related illness is detectea or suspec~ea. 

How are phvs1cian ser'l1ces obtained? 

The fact that most EPA operations are able to use purchase orders to 
obtain local physician services simclifies this orocurement. Ideally, the 
physician chosen should be board certified 1n occupational medicine; how­
ever, this lS unrealistic because the number of such phys1cians ava1lable 
is quite small and most serve as full-time program directors for large 
industrial corporations. 

For the purpose of this program, a local physician 1n a practic::! of 
internal medic1ne or in general practice '"'111 usually suffice. A physician 
who belongs to the American Occupational Medical Association or a local 
occupational health society is preferred; the names of these physicians 
may be obtained from the American Occ:upationa 1 Medic a 1 Association, 150 
North '..lacker Drive, Chicago, Illinois 60606 (312/782-2166). 

The important requirements are that the physician 1s caoable, 1s 
equipped to conduct a thorough physical examination, and has a high 
interest in the program. A local ohysician 1s in the best position to 
provide a continuity of serv1ce over the years and to handle referrals when 
non-job-related cond1t1ons are detected. On occasion, local U.S. P~bl1c 
Health Service facilities are willing to perform :h1s service. rne 1Jse of 
a Federal facility generally offers an econom1c advantage and 1s 
encouragea '"'henever such ser'l 1ces are off":red. 
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How are related laboratory services oota ined? 

These services must be performed by a clinical laooratory that is 
competent, is licensed, participates in a proficiency testing progr~m(s), 
and maintains rigorous quality control. It should be licensed by the 
Feaera l government. A numoer of large interstate laboratories provide 
satisfactory service, rap;d turnaround, and reasonable fees. These labo­
ratories usually prov1de their own collection and mailing containers at no 
extra cast, and most have government "rates" that are competitive. Since 
these are large laboratories, they can provide, at a reasonable additional 
cost, special tests that may be essential for those emoloyees •.vno have ~een 
exposed to specified chemicals. Many hoso1tal and local laooratories can 
supply only a portion of the laooratory tests that may Je needed; also, in 
performing more comp lex tests, these hosp i ta 1 s and 1 aoorator ies may be 
less reliable than the large interstate laboratories that ~out1nely carry 
out such procedures. 

The local examining physician will be responsible for requesting, in­
terpreting, and evaluating laboratory reports. A laboratory of the ohysi­
cian 's choice is preferable, provided that it meets auality ana cos: rea­
sonability standards. 

How often should examinations be offered? 

Ideally, the periodicity and content of monitoring exam1nat1ons shoula 
be determined by an evaluation of the occupational risk; i.e., the proba­
bility of adverse effects of exoosure. 1..Jhen the orogram •.o1as initiated, it 
was reconmended that an annual examination suffice for most participants. 
Unti 1 better criteria are develooed from a study of EP.~ ooerat10ns ana 
monitoring findings, an annual evaluation is still recommenaed. 

rne first, or baseline, examination offered to each oarticipant shouid 
consist of a complete medical examinat1on. This examination •.o1i 11 oe usefu i 
in providing r~ference information for the evaluation of subseauent 
periodic examination findings. Subsequent monitoring examinations, for 
most E?A operations, can be of more limited scope. 

Is the orooram a substitute for "aeneral checkuos"' 

Participants should be advised that this program of meaical monitoring 
examinations is not a direct substitute for "general cnec!<ups" or other 
periodic examinations designed to monitor or promote general health. 1ne 
occupational medical monitoring program is designea to screen for eviaence 
of adverse effects of occuoat iona l exposure, particularly exoosure to 
toxic substances. The examinations ao not provide a comprehensive health 
evaluation; ne1ther do they oroviae s19nificant screen1ng for many of ~he 
conman nonoccupational chronic disorders. 
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Meaical ~xamination content recommenaations 

Current rY 1980-81 reccmmenaatiOns are to continue to provide a 
comprehensive baseline examination for new particioants in tne program and 
to provide perioaic screening examinations for other participants. 

Periodic monitoring should include, as a minimum, an interim medical 
and occucational history review, a screen1ng ohys1cal examination, basic 
blood and urine laboratory tests (as discussed below), and a physician's 
evaluation. The monitoring examination should be suoolemented by proce­
dures ana special tests only as warranted oy exposure to specific signifi­
cant hazards or stresses. 

What are the basic laboratory tests to be included for each oart~c1oant? 

Each individual should recel'le a oasic oanel of blood counts and 
chemistries to evaluate blood-forming, '<ianey, liver, and endo­
crine/metabolic function. The following blood tests are considered to be 
the minimum desirable: 

• White blood cell count and differential cell count 
1 Hemoglobin and/or hematocrit 
• Albumin, globulin, and total protein 
1 Total bilirubin 
1 Serum glutamic oxalacetic transaminase (SGOT) 
• Lactic dehydrogenase (LDH) 
1 Alkaline phosphatase 
• Calcium 
• Phosphorus 
• Uric acid 
• Creatinine 
• Urea nitrogen 
• Cholesterol 
• Glucose 

Each employee should have a routine urinalysis that consists of the 
fol lowing: 

• Specific gravity 
I pH 

1 Microscopic examination 
1 Protein 
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• ~cetone 

1 Glucose 

What other cests are recommended? 

X-Ray 

A baseline chest X-ray should Je a standard 14- x 17-inch ?-A 
(posterior-anterior) exposure. The lateral view is not necessary for 
routine screening pur?oses. The X-ray may be obtaineo from cne examining 
phys1cian, a local radiologist, or a local hosoital. The film should be 
read or reviewed by a board-certified radiologist or other comoetent 
medical specialist. Subsequent periodic chest X-rays shoula be oerformea 
only when clinically indicated and not as a routine measure. 

Electrocardioaram 

An electrocard1ogram should be included in the baseline examination. 
It ordinarily should be of the standard 12-lead resting type and inter­
preted by an internist or caraiologist. Subsequent per1oaic elect~ocar­
diograms should be ootained only •11hen recommendeo oy the examining 
phys1c1an, and not as a routine measure. 

Pulmonary function 

Pulmonary function testing is aes1rable as a ;Jari: of the baseline 
examination. It may be indicated periodicaily for employees at respira­
tory system risk, such as those with significant exposure to ~oxic austs 
and irritants. As a minimum, it should consist of simole tests rJf lung 
ventilation: forced expiratory volume in l secona (FEV 1 ) and forced v1tal 
capacity (FVC). -

Other soecial tests 

Workers who are significantly exoosed to certain designated materials 
may require additional special procedures in addition to the basic panel of 
tests. These tests are 11sted in Table 1 and are obtainable at an addi­
tional cost. The physician should determine •11ho is in need of soec1al 
tests after reviewing the history forms and after consulting with suoer­
v1sors and/or medical monitoring coordinators and health and saf~ty 
aesignees. Provision should be made for reoeating tests when necessary. 
Consultative assistance is availaole from the Office of Occuoational 
Health and Safety regarding special tests. 

Tests droooed from 1977 auidelines 

The following tests, recommended 1n the 1977 guidelines, are no longer 
recommended as routine tests for occupational monitoring, either baseline 
or periodic: 
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• VORL or other serologic test for sypn1l1s 
1 Serum specimen for freezing and storage 
1 Female cerv1cal cytology test (Pao test) 
1 Serum glutamic oyruvic transaminase (SGPT) 
• Serum triglycerides 
• Serum sodium, chloride, and potassium 
t Carcino-embryonic antigen 

What medical monitoring records and forms are re~u1red? 

Forms 

To prov1de un1formity of data collection and to expedite analysis, 1t 
•11ould be des1rable to have an E.!'A standard form(s) for use 1n med1cal 
mon1toring examinations. However desirable, this goal does ·not aopear 
possible 1n the immediate future. Private medical examiners use a variety 
of forms and automated systems to obtain and record medical information. 
The scope and qual1ty of 1nformat1on-9ather1ng and recording systems use~ 
should be at least equal to that of the forms discussed oelow. 

Part 1c1pants should be advised that the med1ca 1 monitor mg exami na­
tions are voluntary and that they are not requ1red ~o ans~er any spec1fic 
questions. 

Medical history 

The medical history ·11ill normally be obtained by having each part1ci­
pant fill out a medical and occupational history form before see1ng a 
physician (Attacnment l prov1des an EPA-develooed samole). Usually, this 
1s done several days preceding the aate of the phys1cal examination. All 
programs are urged to adopt th1 s form, or ns equ 1va1 ent, s i nee most 
"standard" medical history forms are too sketchy, esoecially in terms of 
occupational history and exposure. The occupational exposure informat1on 
may be reviewed by occuoational health and safety personnel to assist t~e 
examining physician in performing an examination of appropriate scooe. 
When completed, the form should be turned over to the physician or ohysi­
cian 's designee in a manner safe9uard1ng prwacy and conf1dent1ality of 
the participant. 

Phvsical examination form 

The phys1cal examination should be recorded on a standard form such as 
Government Standard Form 88 (Attachment 2). This form is ava1laole 1n 
quantity and 1s used by nearly all governmental health providers. Although 
the local phys1cian may have similar forms that he or she uses routinely, 
all •11orkplaces are urged to adopt S.F. 88 to acnieve Agencyw1de uniform­
ity. Sections 60-63, 66-69, and 70-72 are not normally car~1ed out as oart 
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of monitorrng physical :xam1nat1ons :no ·ilay .be emitted. .~ud;ometry, 
item 71, is indicated for all -:moloyees r"egularly :xoosed co high ncise 
levels; 1 . .:., over 35 as. 

Privacy Act 

Since the Health Monitoring Program '"'ill .:stablish a set of r"ecords on 
inaividual citizens, it :nus-: meet the requirements of tne Pl'"ivacy Act of 
1974 (P.L. 93-579). Each part1cipant is reau1red to read and sign a copy 
of the Privacy Statement (Attachment 3), ·.vh;cn explains the author1ty for 
collecting the information, uses co be made of the information, r"ules of 
confident1al1ty, ana a1sclosure information. The original of this state­
ment snould be ~ade oart of the employee's medical monitoring recor~s. and 
a copy should oe orov1aed to the ernoloyee. Written reauests for release of 
this ;nformation may be made by the ernoloyee, and such r"equests-shou1d ilso 
be made a permanent cart of the record. Each Agency orogram area '" 1 11 oe 
responsible for seeing chat the provisions of this Act are met. 

Rei:Juired r"eoorts and ac~ions 

The examining physician must communicate all examination f1naings and 
ooin1ons to t!"le :.xaminee. In aadition, the examining physician shouia 
furnish the Agency a 'Nritten report on any examinee ·11ith flndings ::hat, in 
the phys1cian's ooin10n, indicate an adverse effect of oc:uoat10nal :x;rn­
sure. This report should detail the occuoat1onally r"elated findings and 
the bas1s for the physician's opinion. T'ne ohysician should be inst~uc~ed, 
however, not to reveal any specific finaings or diagnoses unl'"elated to 
occuoat1onal exoosure 1n the report to the Agency. 

On receipt of such a report, the local meaical monitoring coorjinat~r 
shall promptly send a copy to: 

Manager of Mea1cal Mon1tor1ng 
Office of Occuoational Health and Safety (PM-273) 
401 M Street, S.~. 
Washington, D.C. 20460 

Local management, safety officers, and suoer·1isors should take oromot 
investigative and remedial action after being alerted to a possible occ~­
~at1onal health and safety problem by a medical report. Technical assist­
ance is available from the Office of Occupat1onal Health and Safety. 
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TABL.:: l 

SPECIAL TESTS 

An annual monitoring examination ·..ii 11 be satisfactory for most 
wor~ers. Additional SQecial tests may be indicatea for those wor~ers who 
have s1gn1f;cant exoosures to chemical or physical agents, in accordance 
with OSHA or other aool1cable standards. 

Substance 

Acrylonitri le 

Inorganic arsenic 

Asbestos 

3enzene 

Coke oven emissions 

Cotton dust 

01chlorooromopropane 

Inorganic lead 

Noise (above 85 dB) 

Organophosphate pesticides 

Soec i al Tests 

Chest X-ray, fecal occult blood, orocto­
sigmo1doscopy 

Chest X-ray, sputum cytology 

Chest X-ray, pulmonary function 

Ret1culocyte c~unt 

Chest X-ray, oulmonary funct1on, sputum 
cytology, urinary seaiment cytology 

Pulmonary function 

Sperm count (male), serum follicle 
st1mulating hormone, serum luceinizing 
hormone, serum total estrogen (female) 

Blood lead, perioheral olooa smear 
morphology, blood zinc orotoporohyrin 

Audiometry 

3lood cholinesterase 

Primate handlers should have an annual HB
5

Ag (heoatitis 8 surface 
antigen) test and a tuberculin test (unless known to be cuoercul1n pos1-
tive). 
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~ttachment 3 

~nv1ronmental ?~otect1on ~gency 

Privacy Statement 

Occupational Medical Monitoring Program ~ecords 

A. Author, ty under ·r11h, ch the infor:nat ion 1 s reauested: 

~ecutive Order 11807 •r11hich requires that the Occupational Saf:ty 
and Health .-\ct, P.L. 91-596 ·,r11th its standards, Code of Federal Regula­
tions, Title 29, Chapter XVII, Part 1910 of the Code of ~ederal Regu­
lations be applied to Federal emoloyees; Code of Federal Regulations 
Title 29, Chapter XVII, Part 1960, Federal ~orkers Safety ana Health. 
Other authority: FPM Chaoter 339 (Meaical examination for appoint­
ment); FPM Chapter 752 (Adverse actions); FPM Chapter 810 (Claims for 
disability under worker's compensation); FPM Chapter 831 (Oisab1lity 
retirement); and FPM Chapter 339. 

3. Uses to be made of the information: 

ihe purpose of requesting per~onal information is to enable the 
Agency Occupational l'ledical Officer, examining physic1an, and otner 
health personnel to provide an occupatiortal health orogram directed 
primarily to protecting you and your fellow 'l'IOrkers fr:Jm potential 
hazards in your ~ark environment and the reduction of these hazards. 
rne records will document your iiealth status, cnanges in physical 
conditions through the years, and provide an account of any care 
rendered, advice given, and consultations that are recommenced. 

This information may be used to aetermine unusual susceptibiiity 
to i 1 lness or inJury from exposures in your '"'ark environment, i:o deter­
mine suitability for assignments, to permit medical surveillance for 
potential har:nfu 1 effects of tox icants used in your '"'Ork, and i:O oro­
v ide medical treat~ent ana advice. It may be used to plan, implement 
and evaluate occucational and preventive health programs, conduc: eo1-
dem1ologic research, teach, and compile statistical data. It may be 
used to adjudicate claims ana determine benefits, and reoort medical 
conditions required by law to Federal, State ana local agencies. rt 
may be used for other lawful ~urposes including litigation. 

C. Rules of confident1ality: 

The information contained in these files •.<1111 be open to review 
and usage by tne Agency l'ledical Office, the exam1n1ng pnysic1an and/or 
duly autnor1zed assistants except as noted below. 

Information to be utilized for research, teaching, statis'C1cal, 
or epidemiologic purposes will have all identifying data ooiiter:tea 
and made unrecognizaole as to the identity of an individual. 
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The records •,o11ll be in the 1ocal custody of tne examining onysi­
cian and will oe maintained in a locxe~ filing caoinet. Access will be 
limited to the custodian ana/or auly aooointed health assistants. A 
copy of these records may be maintained in tne .~gency Occuoational 
Medical Office. These ·11i l l be maintained in locked caornets ·11n:h 
access limited to the Director or to authorized assistants. 

Upon death, retirement, resignation, or other termination of 
Government serv1ce, the records will be forwarded to the US Office of 
Personnel Management or Puolic Health Service Corrnmssioned Officer De­
partment of Personnel for inclusion '"'ith the Official P~rsonnel 
~ecords and the custoay thereof wi 11 fa 11 to the custodian of such 
records. 

Medical information about an acplicant, employee or annuitant 
shall not be made availaole to the puolic. 

Medical information about an aoolicant, emcloyee or annu1tant may 
be disclosed to the aoplicant, emoloyee, or annuitant, or a reore­
sentative designated in ~riting, except that medical information con­
cerning a mental or other condition of such a nature that 3 oruaent 
physician would hesitate to inform a per-.;on suffering from 1t -Jf its 
exact nature and probable outcome may be disclosed only to a licensed 
physician designat.ed in '"'r1ting for that purpose by the ina1vidual or 
his designated representative. me determination on '"'hether informa­
tion falls into the purview above will rest with the custoaian. 

The app 1 icant, employee, or annuitant may request re lease of 
records or information, and/or designate a reoresentative, in a letter 
directed to the custodian of the recoros. The request will give the 
full name of the representative and indicate the records to be re­
leased. 

O. Disclosure of information by participants: 

Disclosure of the required information is entirely voluntary ex­
cept for employees for whom disclosur~ is a condition of employment or 
where a medical certificate is required before assignment to positions 
which involve: (a) operation of motor vehicles; (b) exceotional 
stress; (c) food handling; (d) direct physical contact with people -
for example, nurses and physical therapists; (e) •,o1or'< above grouna 
level or around hazardous power-driven machinery; or, (f) strenuous 
exertion or hazardous duty or physical reauirements more arduous than 
those described on SF-177 - for examole, aircraft pilots ana flight 
crew memoers, underwater divers, and firefignters. Pilots, flight 
crew members, and divers will not be certified or recertified 1f the 
information is not furnished. Other persons may decline to part1c1-
pate in or withdraw from the Occuoat1onal Medical Monitoring Program 
at any time without preJudice to themselves or to their jobs. If i:he 
informa~ion is not furnished, however, a complete occupational health 
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~ttachment 3 

evaluat10n cannot be done ana ·111 l l not oe attemctea; optimum advice and 
care ;nay therefore not be ooss1ble. Delay 1n certain benefits may 
result from the lack of available information about dn employee. 

E. Certification: 

r have received a copy of this statement which r may retain and r 
understana that r may receive additional copies of this statement upon 
request. I understand that a copy of this statement •11i ll oe placed in 
my health records as evidence of this notification. 

(Typed or printed name) 

(Signature) (Date) 
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ENVIRONMENTAL PROTECTION AGENCY 

CHAPTER 9 

HAZARDOUS WASTE SITE INVESTIGATIONS AND 
ENVIRONMENTAL SPILL RESPONSES 

1. POLICY AND RESPONSIBILITY. 

MANUAL 

OCCUPATIONAL 
HEALTH AND SAFETY 

a. Purpose. This chapter establishes policy, responsibilities, 
and procedures for the conduct of the Agency occupational health and 
safety program for hazardous waste site (HWS) investigations and 
environmental spill (ES) responses. 

b. Policy. The EPA is committed to providing safe and healthful 
working conditions for EPA employees at hazardous waste sites and 
environmental spills. 

c. Background. Executive Order 12196, 29 CFR 1960, and this EPA 
Occupational Health and Safety Manual require the EPA to provide safe 
and healthful working conditions for its employees. The EPA is respond­
ing to this requirement with this chapter, which is an adaptation of 
the "Safety Manual for Hazardous Waste Site Investigations", originally 
drafted by EPA 1 s National Enforcement Investigation Center (NEIC). 
The draft manual has been developed further by a Work Group of the 
Hazardous Waste Task Force, NEIC, and the Office of Occupational 
Health and Safety (OOHS). 

d. Discussion. Investigators and response personnel must effectively 
deal with the potential of facing a very high risk of incurring illness 
or injury while investigating a HWS or responding to an ES. They cannot 
anticipate every safety hazard associated with HWS investigations and ES 
responses,so they must take extraordinary precautions to prevent illness 
or injury to themselves, other workers, and the public. 

Since the investigators and response personnel cannot obtain the ideal 
objective of complete elimination of risk, they must reduce the risk to 
the lowest feasible level. No set of rules can be applied uniformly to 
every situation. The application of the rules presented in this safety 
manual chapter to a specific HWS investigation or ES response must be 
based on the judgement of the Project Leader who is responsible 
for the safety of the investigation or response*. It is imperative, there­
fore, that the Project Leader assess those variables peculiar to each planned 
activity in establishing appropriate safeguards. 

*The designation, Project Leader, originated from policies and procedures 
developed by NEIC for HWS investigations. The corresponding po~ition at 
spill responses is the On-scene Coordinator. For the purposes of this 
manual, Project Leader will be used to designate both Project Leaders 
and On-scene Coordinators. 
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e. Responsibilities. 

(1) Assistant Administrators AA and Regional Administrators RA • 
AA's and RA's are respons1 e or: 

0 developing and implementing a health and safety program, con­
sistent with this manual, for HWS investigations and ES responses 
conducted under their organizational jurisdiction; 

0 coordinating the development of their health and safety 
program with the Director, Office of Occupational Health 
and Safety (OOHS); and 

0 submitting their health and safety program to the Director, 
OOHS, for review to assure consistency of these programs 
throughout the EPA. 

The AA for Planning and Management, as the Designated Agency Safety 
and Health Official, is responsible for: 

0 administering the EPA's health and safety program for HWS 
investigations and ES responses; 

0 ensuring the allocation of adequate resources in the EPA's 
Budget to support and monitor these programs; and 

0 identifying, with designated object class codes, the resources 
as required by OMB Circular No. A-11. 

(2) Officers-in-Charge of Reporting Units (OIC's). OIC's are 
responsible for: 

0 implementing the health and safety program for HWS investigations 
and ES responses conducted by employees of their reporting unit. 
(See EPA Occupational Health and Safety Manual, CHAP 1, PAR 5, for 
a detailed description of OIC's health and safety responsibilities); 

0 assuring that any PL conducting a HWS investigation or ES response 
is qualified by training or experience, has the equipment to con­
duct the investigation or response safely, and plans an investigation 
or response which is safe to all concerned; and 

0 assuring the completion of semi-annual program reviews and audits. 

(3) Safety Committee. 

The Safety Conmittee is responsible for: 

0 aiding and advising the OIC on employee health and safety matters and 
policies and procedures for the Agency occupational health and safety 
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program for HWS investigations and ES responses. (See EPA Occupa­
tional Health and Safety Manual, CHAP 5 PAR 4, for a detailed 
description of the Safety Committee's health and safety respons­
ibilities); 

promtly reviewing and approving Safety Plans prepared by each Pro­
ject Leader and forwarding them to the Safety Designee; and 

advising the OIC on specific programs for medical surveillance. 

(The Safety Committee should include or have access to individuals 
with a variety of technical backgrounds, so while not being able to solve 
technical problems or totally analyzing proposed activities, it can call 
to the attention of safety experts areas of concern.) 

(4) Occupational Health and Safety Designee. 

The Safety Designee is responsible for: 

0 advising and assisting the OIC in developing, organ1z1ng, 
directing, and evaluating the health and safety program for 
HWS investigations and ES responses; and 

0 coordinating accident reporting, recordkeeping and often 
the medical surveillance program. (See EPA Occupational Health 
and Safety Manual, CHAP 1, PAR 3 for a detailed description 
of the Safety Designee's health and saffety responsibilities). 

Safety Designees must have either backgrounds and training in recognizing, 
evaluating, and controlling hazards at HWSs and ESs or access to this 
expertise. (Safety Designees should have or have access to expertise in 
field safety, industrial hygiene, respiratory protection, transportation 
of hazardous materials, occupational medicine, and geology.) 

(5) Project Leader. 

The Project Leader has the primary responsibility for: 

0 assuring the availability of personal protective equipment 
and selecting the level of personnel protection needed for 
use at HWS investigations and ES responses; 

0 selecting work practices and engineering controls for HWS 
investigations and ES responses; 

0 preparing a Safety Plan prior to the investigation or response 
(See Appendix 2 for details of the Safety Plan); 

0 submitting the Safety Plan prior to the investigation or response 
to the Safety Committee for their review and approval; 

0 making available to program and support staff copies of 
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the approved Safety Plan; 

assuring that the program and support staff are instructed, 
trained and certified in the work practices required to ensure 
safety and in planned procedures for dealing with emergencies, and 
are informed of the potential hazards associated with the planned 
investigation or response; 

designating one member of the investigation or response team 
as the site Safety Officer, and assuring that that person 
fulfills all safety responsibilities necessary for safe 
operations; 

supervising the safety performance of the staff to ensure 
that the required work practices are employed; 

0 arranging for inmediate medical attention and reporting to 

0 

0 

the Safety Designee any incident that results in injury or overt 
exposure personnel by hazardous materials; 

assisting the Safety Designee in investigating accidents; 

investigating and reporting in writing to the Safety Designee any 
problem pertaining to operation and implementation of work practices; 

0 correcting work errors and conditions that may result in 
injury or exposure to hazardous materials; and 

0 assuring the health, welfare and safety of all Staff members 
at the HWS or ES. 

(6} Safety Officer. The Safety Officer is responsible for 
implement1ng the Safety Plan at the site. 

(7} Employees. Employees are responsible for: 

0 complying with the health and safety program established by 
this chapter on HWS investigations and ES responses; 

0 reporting to their supervisors or the Safety Designee any unsafe 
condition and all facts pertaining to incidents which resulted in 
employee injury or exposure to hazardous materials; and 

0 cooperating in the medical surveillance activities. 

(8} Director, Office of Occupational Health and Safety. 
Under the supervision of the AA for Planning and Management, the 
Director, OOHS, is responsible for: 
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reviewing and coordinating the health and safety programs 
developed by AA's and RA's for HWS investigations and ES responses 
for consistency with this chapter (See l.e. (l)); 

auditing investigation and response activities for compliance with 
Agency policy and practices and good work practices. 

informing responsible EPA officials of any problem areas; 

providing technical support; and 

approving training courses. 

The Director, OOHS, is the top technical advisor for EPA on health 
and safety for HWS investigations and ES responses. 

2. HEALTH AND SAFETY PROGRAM REQUIREMENTS 

a. Safety Plan. The Project Leader must prepare and obtain approval 
of a Safety Plan (Appendix 2) before conducting a HWS investigation or 
ES response.* The Safety Committee, or similar group set up for this 
purpose, must review the Safety Plan and forward it to the Safety Designee 
with comments. The Safety Designee and the OIC must approve the Safety 
Plan before the investigatio~ or response can proceed on-site. The Safety 
Designee must maintain the Safety Plan on file and available for distribution, 
provide a copy to each employee participating in the HWS investigation or 
ES response, and forward an information copy to the Director, OOHS. 

b. Audit. The OIC must ensure that semi-annual program reviews, 
including on-site inspections, of the health and safety program for HWS 
investigations and ES responses are conducted by persons with appropriate 
background and training, and that any deficiencies are corrected as soon 
as possible (or irrmediately if the deficiency is an irrminent hazard). 
The OIC must forward a copy of the program review and abatement actions to 
the Director, OOHS, for review. The Director, OOHS, may conduct inde­
pendent audits. 

c. Accident Reporting. The Safety Designee must coordinate the report­
ing of any incident involving injury or exposure (inoculation, injestion, 
dermal contact, inhalation) to a hazardous material in accordance with the 
procedures detailed in CHAP 3 of the Occupational Health and Safety Manual. 
In addition, the Safety Deesignee must forward a copy of the accident report 
to the employee's medical record (See 2.f.(3)}. 

*For ES responses, generic Safety Plans must be prepared in advance, 
dealing with groups of possible spills, eg., Safety Plan for acid 
gas spill, etc. In addition, emergency support groups including 
fire, rescue and medical staffs, with telephone number, must be 
grouped together by area for easy access in the event of a hurried 
departure to a spill. This information must be readily available prior 
to spill response for attachment to the Safety Plan. 
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d. Training. The ore must ensure that all employees, before con­
ducting HWS investigations and ES responses, receive a minimum of 24 hours 
of training on HWS and ES safety (followed by 24 hour refresher courses 
annually) and receive training by 3 separate field experiences before 
conducting investigations and responses. The Safety Designee must obtain 
the approval of Director, OOHS, of the initial and annual 24 hour courses 
and must issue a certificate to employees upon completion of the courses 
and field experiences. In addition, the Safety Designee must maintain 
records of training and forward individual records to employees' personnel 
files. EPA ORDER , "Health and Safety Requirements for Employees Engaged 
in Field Activities"', provides detailed training requirements. 

The Safety Designee must keep the Safety Plan, and other appropriate 
written infonnation describing the potential health and physical injury 
hazards of a HWS investigation or ES response, in a file that is continuously 
and readily availably to employees. 

e. Emergency Procedures. The Safety Designee must develop procedures 
to protect personnel in case of emergencies at the HWS or ES. The emergency 
procedures should include notifying emergency and other affected personnel 
and the locations and emergency telephone number of the nearest emergency 
medical facility, ambulance service, fi~e department, police department 
and Poison Control Center. 

f. Medical Surveillance. EPA ORDER "Health and Safety Require-
ments for Employees Engaged in Field Activities" provides medical surveil­
lance requirements consistent with the requirements presented below. , 

(1) Pre-assignment Health Assessment. The ore must ensure that 
all employees who work at HWSs and ESs receive a base-line health assessment. 
These health assessments must be consistent with the EPA Medical Monitor-
ing Guidelines. 

The purpose of this pre-assignment assessment is to establish a baseline 
health record and to seek conditions which would predispose the employee 
to illness due to exposure to hazardous materials or due to the physical 
demands of using personal protective equipment. The pre-assignment assess­
ment includes a work history, a medical history, and a physical exami­
nation, which includes customary laboratory studies and agent-specific 
studies when appropriate. 
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{2) Periodic Health Assessments. The OIC must ensure that ~11 em­
ployees who work at HWSs and ESs are offered periodic health assessments. The 
periodicity and content of these assessments must be determined by the 
OIC after consultation with an occupational physician, the Safety Designee, 
the medical monitoring coordinator, and the Project Leader. 

These assessments include an updating of the employee's work and medical 
histories, including occurrences of any accidental exposures previously 
unreported. The following information must be included in the employee's 
medical record: names of hazardous materials to which the employees may 
have been exposed, information on the probability, frequency, and extent 
of exposures, and any environmental measurements relating to hazardous 
materials that may have been made. The periodic health assessment must 
include a physical examination and may also include biochemical or other 
surveillance of body fluids, and an evaluation of pertinent functional 
systems of the body {See Appendix 2). 

c 
The medical monitoring coordinator at each location is responsible for 
requesting and helping to schedule examinations and, assisted by the Safety 
Designee, must furnish employees, prior to each examination, exposure 
and environmental monitoring data as specified above for inclusion in 
their medical records. 

(3) Records. Medical records must be maintained by the respective 
occupational physician for the duration of the employee's employment. 
Upon termination of the employee's employment, including retirement or 
death, the medical records must be maintained for an extended period of 
time in a manner that will ensure ready access as needed by the medical 
monitoring program of the EPA. The extended period of time must be at 
least 30 years after the individual 1 s last work with hazardous materials. 
Forward the records to the Medical Monitoring Program Manager, OOHS, if 
custody of the records cannot be maintained locally. 

3. WORK PRACTICES 

The work practices specified in this section must be used by all HWS investigators 
and ES personnel. 

a. Personnel Practices. 

{1) Protective Clothing. Protective clothing must be worn by all 
personnel while on a suspected or confirmed HWS or ES unless sufficient data 
has been acquired to enable the Project Leader to make an informed judg­
ment that pro tective clothing is not needed. In the absence of clear 
indications that work can proceed safely without protective clothing, 
required items include chemical-resistant pants, jacket, boots, gloves, 
and hard hat or head cover, and may include a fully encapsulating chemical 
protective suit. 
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Project Leader's must also consider the potential hazards of wearing 
protective clothing since protective clothing is cumbersome, hastens 
the on-set of fatigue, increases heat stress, and increases the time the 
personnel must spend in the high risk area. 

(2) Heat Stress. Employees must compensate for the increased 
heat stress caused by wearing protective clothing in hot weather in order 
to prevent the on set of heat induced illnesses. Employees must maintain 
an appropriate work-rest regimen and water and salt balances (see 3.b. (9) 
for details). 

(3) Eye Protection. Devices to provide appropriate eye protection 
must be worn on any HWS or ES and should meet ANSI Z87.l, "Practice for Occu­
pational and Educational Eye and Face Protection". 

(4) Forbidden Practices. The following practices are expressly 
forbidden during operations on suspected or known HWSs and ESs: 

0 

0 

Smoking, eating, drinking, chewing gum or tobacco; applying 
cosmetics; storing utensils, food or food containers while 
on site. 

Ignition of flammable liquids within, on, or through im­
provised heating devices {barrels, etc.) or space heaters. 

0 Approach or entry into areas or spaces where toxic or explo­
sive concentrations of gases or dust may exist without 
proper equipment available to enable safe entry. 

0 Conduct of on-site operations without off-site backup 
personnel* 

(5) Personal Hygiene. All personnel must wash the affected area 
irrmediately after obvious contact with a hazardous substance. 

b. Operational Practices. 

{l) Information Review and Reconnaissance. The Safety 
Plan for a HWS investigation or ES response must be based upon a thorough 
evaluation of existing data and a reconnaissance (see "Waste Disposal Site 
Hazard Assessment Manual", available from NEIC.) The information search 
may indicate possible chemical hazards such as the presence of incompatible 
chemicals, toxic gases, explosives, etc. (see Appendix D). Such indications 
may provide insight to specific safety precautions needed. Similarly, a 
perimeter inspection or aerial imagery, followed by an on-site reconnais­
sance, may reveal safety hazards requiring special attention. 

*On-scene Project Leader's may exericse informed judgment regarding 
the need for off- site backup at active sites, or in cases where sites 
have been repeatedly entered or occupied without apparent harm. In 
any case where doubt exists, backup personnel must be present. 
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Investigators and response personnel will nonnally become better able 
to specify appropriate safety precautions as they get progressively closer 
to, and measure, hazardous materials in air, runoff, groundwater, soil 1 

spilled material, barrels, etc. 

(2) Protection Levels. Although the Project Leader must deter­
mine the level of protection which is appropriate for each HWS and ES, 
four specific Protection Levels have been provided in this chapter as 
bench marks for the Project Leader to select from (See Appendix 3). The 
Project Leader must select a level based on aavailable information. 

(3) Zones. Two or more zones must be established, clearly de­
lineated, and posted. 

0 Decontamination Zone. During operations on a suspect or known 
HWS or ES, a zone must be established for decontamination of equipment and 
personel and access control just outside the area of suspected contam­
ination. At least one employee will remain in this zone to: 

00 Assist in emergency removal of personnel from the HWS or ES in 
the event of accident or injury. The backup must have readily 
available protective clothing, breathing apparatus and first 
aid equipment. 

00 Assist in moving equipment. samples and supplies. 

00 Provide communication to emergency units. 

00 Assist in decontamination or removal of contaminated 
clothing from the individuals emerging from the con­
taminated area. 

00 As appropriate. prevent entry of unauthorized persons 
to the HWS or ES while operations are underway. 

00 Provide other assistance as necessary. but with the 
primary objective of facilitating safe transfer of 
personnel and equipment to and from the affected area. 

° Contamination Zone(sl· The area(s) which contain, or are suspected 
of containing, hazardous materials must be clearly delineated and posted. 
The Project Leader may establish more than one contamination zone for 
areas of different levels of potential personnel hazard. Only persons 
authorized by the Project Leader may enter a contamination zone. 

(4) Radioactivity and Extlosivity. All HWSs and ESs must be 
checked for radioactivity and exp osivity during first entry onto the 
site. Nonnal background radioactivity is approximately 0.01 to 0.02 mR/hr. 
Detecting levels of activity significantly greater than normal background 
is cause for a very careful survey of the entire site; if levels approach­
ing 2 mR/hr are encountered, the advice of a competent radiation health 
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physicist must be sought before continuing operations on the site. (EPA's 
Office of Air, Noise, and Radiation has radiation specialists in each 
Region as well as staff at HQ, EER-Montgomery and ORD Las-Vegas.) 

If explosivity readings greater than 20% LEL* are detected, very careful 
survey of the area must be made. Readings approaching or exceeding 50% 
LEL are cause for inmediately withdrawing personnel and notifying the 
emergency, fire, and explosion units. The Project Leader must be con­
sulted before continuing operations. 

(5) Buddy System. A minimum of two employees, in constant commu­
nication* with each other, are required to perform any work in contamination 
zones. 

(6) Sampling Procedures. Sampling procedures must minimize the 
risk of personnel exposure to hazardous materials during sampling, packaging, 
shipping and analysis, and minimize the risk of exposure of others to spilled 
or residual waste materials. Disposable sampling equipment should be used 
wherever possible. (See Appendix 4, Sampling Procedures for more details). 

(7) Sample Handing. Samples of runoff, ambient air, or groundwa­
ter from a HWS or ES or possibly affected areas, may be moved directly into 
laboratories and handled with normal safety precautions, unless the Project 
Leader determines that special handling is appropriate. However, samples of 
liquids or solid materials removed from containers or obviously contami­
nated spill areas must be assumed to be hazardous materials and handled in 
compliance with OOHS Safety Manual CHAP 8 "Laboratory Use of Toxic Subs­
tances 11

• 

(8) Use of Respirators as Personal Protective Devices. A respira­
tor use program must be provided for HWS investigators and ES personnel 
who enter areas where a potential for inhalation exposure to a hazardous 
material is present. This program will meet the requirements of 
the OSHA General Industry Standards for respiratory protection as detailed 
in 29 CFR 1910.134 and EPA Order • The respirators must be certified in 
accordance with the requirements"""Of the National Institute for Occupational 
Safety and Health (NIOSH) under the provisions of 30 CFR Part 11. The 
selection and use of respirators must be approved by the Safety Oesignee. 

(9) Use of Respirators. This section provides procedures which 
must be followed at HWSs and ESs but is not a substitute for the respirator 
use program described in 3.b.(8) directly above. 

*Lower Explosive Limit 
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Self Contained Breathing Apparatus {SCBA). 
site when: 

SCBA must be worn on-

0 ° Containers of unknown or known hazardous materials are being 
opened. 

00 When in enclosed spaces where hazardous materials are present, 
such as abandoned waste chemical storage buildings or man­
holes which have received spilled chemicals. 

00 When the Project Leader judges that the concentration of hazardous 
materials in the air is greater than 10 times the OSHA PEL**· 

Cartridge Respirators. Cartridge respirators, which are easier to 
use but provide less protection than SCBA's, can be worn on-site 
only when: 

00 Hazardous materials in the air are not greater than 10 times 
the PEL, and have good warning properties. 

00 The Project Leader judges that respirators are needed as a precaution 
against generation of low levels of toxic substances in 
air due to sampling, handling, decontaminating, or other 
operations. 

00 Extended periods of use on-site, which would cause the capacity 
of the cartridge to be exceeded, are not required. 

00 Measurements have verified that at least 19.5% oxygen is 
present. 

00 Emergency escape respirators are carried by cartridge respi­
rator users. Escape respirator must be donned immediately 
upon experiencing any warning property such as difficulty 
breathing, dizziness, or other distress, strong taste,or 
smell. User must then leave the site. 

Carrying res~i~ators. Cartridge or emergency escape respirators 
must be carried on-site when the Project Leader judges that, al­
though the risk is very low, hazardous materials may become 
present in the air during operations. The respirators must be donned 
inmediately upon experiencing any of the warning properties described 
inmediately above. The user must leave the site immediately 
after donning an escape respirator or if the warning properties 
persist after donning a cartridge respirator. 

* Radio contact must be maintained when visual contact cannot be maintained. 
** Pennissible Exposure Level 
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(10) H~at Stress. The effectiveness of employees rest-regimen 
should be confirmed by monitoring heart rate. Use the Brouha guideline: 
pulse rate is counted for the last 30 seconds of the first three minutes 
after rest begins. If the first recovery pulse (i.e., from 30 to 60 sec 
ands) is maintained at 110 beats per minute or below and deceleration 
between the first and third minute is at least 10 beats per minute, no 
increasing strain occurs as the work day progresses. 

Employees must replace water and salts lost from sweating. Use either 
0.1% salt solution or commercial mixes (such as Gatorade). The commercial 
mixes may be preferable for employees on low sodium diets. In addition, 
on days when the potential for heat stress is apparent, advise employees 
to salt food more than usual. 

(11) Samtlin~ Erui~ment. As a general rule, sampling equipment 
used on a HWS ors s OU de disposable. Sampling instruments and other 
non-disposable equipment should be kept clean with disposable protective 
covers. Dippers, scoops, an6 similar devices for solids samples should be 
buried on-site, or placed in plastic bags for disposal or later decontam­
ination. Liquid samples from barrels or tanks should be withdrawn in 
inert tubing, such as glass, and tubing should then be broken and abandoned 
within the barrel or tank. If incineration or recycling of barrel contents 
is contemplated, the tubing may be disposed of in other suitable con­
tainers, or buried on the sites. The widely discussed Composite Liquid 
Waste Sampler (or "Coliwasa") is unsuitable because it is extremely diffi­
cult to decontaminate under field conditions. 

(12) Decontamination. Whenever possible, equipment should be decon­
taminated pr1or to leaving the HWS or ES. Equipment which can not be de­
contaminated at the scene must be double bagged and transported to another 
area for eventual decontamination. Where possible, verify completeness 
of decontamination with sniffers, swipe tests, or other appropriate 
tests (See Appendix 6, Decontamination Procedures, for more detail). 

(13) Packaging and Shipping. Hazardous materials must be packaged to 
withstand shocks, pressure changes, and any other conditions which might 
cause the leakage of contents incident to ordinary handling during trans­
portation. Shipments of hazardo~s materials must be in accordance with DOT 
regulations. (See Appendix 4 for packaging and shipping guidance for hazardous 
waste samples). 

(14) Leaving the Site. Procedures for leaving the suspect contam­
inated area must be planned before entry. Provision must be made for: 
decontamination and safe packaging of protective clothing; burial or safe 
packaging of disposable gear; handling of samples and preparation of samples 
for shipment; transfer of equipment, gear, and samples from the 11 contam­
inated11 area to the 11 clean 11 area; etc. Sequences will depend on several 
variables --- such as SCBA inside or outside of protective clothing ---
but must be worked out in advance. 
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(15) HWS and ES Monitoring Equipment. For inmediate evaluat-on of 
potential health hazards, use direct reading instruments such as portable 
combustible gas and oxygen meters, photoionization meters, gas chromatographs, 
infrared spectrometers, radiation survey meters, and colorimetric detector 
tubes. The Project Leader must be aware of the limitation of these portable direct 
reading instruments when characterizing the unknown chemicals at unknown 
concentrations at HWSs and ESs. 

{16) Decontamination Equipment. Equipment and supplies for decon­
tamination must be available on-site. The equipment and supplies must allow 
employees to wash exposed areas of their bodies as well as equipment or 
other items which have been in the contamination zone, and collect the 
washwater and other contaminated materials for disposal. The equipment 
must include at least a 20 gallon emergency eye wash and may include a 
personnel shower. 
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APPENDIX I 

SAFETY PLAN 

Assistance in preparing the safety plan can be obtained from the Safety 

Designee located in Room of Building ---- ---- , _______ _ 
or by telephoning -------

REVIEW 
Safety Committee Chairperson -----------------------

APPROVALS 
Project Leader ------------
Safety Designee -----------------------
OIC 

PROJECT LEADER 

Branch 

Building 

Room 

Phone 

DATE OF PLAN PREPARATION 

HAZARDOUS WASTE SITE OR ENVIRONMENTAL SPILL RESPONSE 

HAZARDOUS/TOXIC MATERIAL (known or suspected, contaminated media or in 
storage container, etc.): 
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HAZARD ASSESSMENT(toxic and phannacologic effects, reactivity, stability, 
flanmability, and operational concernssampling, decontam­
inating, etc.): 

MONITORING PROCEDURES(lf required by the Project Leader) 

Monitoring the site for identify and concentration of contamination: 

Medical surveillance procedures for evidence of personnel exposure: 

Personnel monitoring procedures: 
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DECONTAMINATION AND DISPOSAL 

Decontamination Procedures (contaminated: personnel surfaces, mater­
ials, instruments, equipment, etc.): 

Disposal Procedures (contaminated equipment, supplies, disposable, 
washwater): 

EMERGENCY PROCEDURES 

In event of overt personnel exposure (skin contact, inhalation, 
ingestion): 

In event of personnel injury: 

In event of potential or actual fire or explosion: 
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In event of potential or actual ionizing radiation exposure: 

In event of environmental accident (spread of contamination 
outside HWS or ES}: 

PERSONNEL POTENTIALLY EXPOSED TO HAZARDOUS MATERIALS 

Personnel Authorized to Enter HWS or ES 

l . 

2. 

3. 

4. 

s. 

·-

Other Personnel Assigned to Handle Hazardous Materials (decontaminate, 
analyze samples) 

1. 

2. 

3. 

4. 

s. 
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APPENDIX 2 

PERIODIC HEALTH ASSESSMENT 

1. ASSESSMENT FOR EVIDENCE OF EXPOSURE. 

The nature of a program for providing periodic health assessments is com­
plicated by several factors: (1) many workers handle a variety of hazardous 
materials so that the medical surveillance should ideally seek evidence 
of adverse effects from all these substances, (2) the hazardous materials 
may not be identified, (3) some hazardous materials may have chronic 
effects such as cancer but have little or no toxicity other than the production 
of neoplasms, and most tumors do not become evident until many years (often 
20-30) after the initiating events. 

Biologic monitoring will sometimes be a useful method of detecting exposure 
and, perhaps, of estimating the degree of exposure. Biologic monitoring 
usually involves the analysis of body fluids or excreta (usually urine, 
sometimes blood, rarely expired air) for the hazardous material or a bio­
transformation product. An example is the detection of reaction products 
of biphenyl amines in the urines of persons absorbing benzidine or its 
derivatives. Even if exposure cannot be quantitated, as is sometimes the 
case, the mere detection of the metabolite, if its presence is specific to 
the individual hazardous material or class, is sufficient to indicate the 
need for corrective action. 

For chronic effects, medical monitoring will, sometimes for necessity and 
more often for efficiency, usually concentrate on events likely to precede 
overt evidence of serious health effects such as tumorigenesis. For ex­
ample, some carcinogens, such as dimethylnitrosamine, have high acute 
toxicity, especially to the liver, and evidence of such acute toxicity can 
be obtained within a few hours or days following exposure. Some tumors, 
such as those induced by carbon tetrachloride, are normally preceded by 
marked changes in liver cells, usually detectable by clinical tests. 
Others, e.g., angiosarcomas induced by such substances as vinyl chloride, 
will often cause detectable cell changes in nearby tissue as the probable 
result of space occupation. It should be noted that detection of such 
toxic changes does not necessarily presage tumor development, but should 
nevertheless precipitate the institution of corrective work practices. 
The occupational physician, to be effective, must have relevent information, 
such as mode and mechanism of toxic action, frequency and severity of 
exposure, and exposure concentrations, if known. Some of this infor­
mation will be available in individual safety data sheets for hazardous 
wastes once identified. However, this information should be supplemented 
by the Project Leader when appropriate. 

In some cases, especially with some lesser known hazardous materials, 
there will be EPA investigators in research and analysis laboratories who 
will be better informed on possible biologic monitoring procedures than 
will the occupational physician. In such cases, the HWS investigators 
or ES response personnel should discuss the possibilities of specialized 
testing with the occupational physician and refer the physician to the 
appropriate EPA investigator for information. It may also be that specialized 

C-64 



analytical procedures and equipment will be needed for some of this monitoring, 
procedures and equipment that may not be available to the medical laboratory 
but which are available in the research laboratory. The investigators 
should have such monitoring procedures performed by EPA laboratories only 
with prior approval by and participation of the occupational physician. 
This is to ensure that appropriate precautions will be taken; such as (1) 
precautions necessary to data interpretation, such as standard corrections 
for dilution of urine, (2) precautions for the individual, such as assurance 
that invasive procedures will not be used, and (3) precautions for the 
individual's privacy, such as maintenance of appropriate security for 
individual records. 

2. PREEMPLOYMENT EXAMINATIONS. The U.S. Office of Personnel Management 
MUST approve the requirement for having a preemployment examination of ap­
"'j)Ti'Cants for a federal employment position. 

a. Criteria. The following criteria are recommended for individuals 
selected for arduous duty posi,tions: 

Vision--Binocular vision is required and must be at least 20/40 
(Snellen) in one eye and 20/20 in the other, with or without 
corrective lenses. Near vision must be sufficient to read with­
out strain printed material the size of typewritten characters. 
Nonnal depth perception, accommodation, and field of vision are 
required, as is the ability to distinguish basic colors. 

Hearing--Without using a hearing aid, applicant must have no 
hearing loss in either ear of more than 30 decibels at 500-, 
1,000-, or 2,000-cps range. 

Seeech--Diseases or conditions resulting in indistinct speech are 
disqualifying. 

Olfactory Sense--Applicant must possess a nonnal sense of smell. 

Respiratory System--Any chronic disease or condition affecting the 
respiratory system that would impair the full performance of duties 
is disqualifying; e.g., conditions that result in reduced pulmonary 
function, shortness of breath, or painful respiration. 

Cardiovascular System--The following conditions are disqualifying: 

a. Organic heart disease (compensated or not) 

b. Hypertension with repeated readings that exceed 150 systolic 
and 90 diastolic without medication 

c. Symptomatic peripheral vascular disease and severe varicose 
veins 
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Gastrointestinal System--Chronic symptomatic disabling diseases 
or conditions of the gastrointestinal tract are disqualifying. 

Endocrine System--An uncontrolled systemic metabolic disease, 
such as diabetes or gout, is disqualifying. 

Genitourinary Disorders--Chronic, symptomatic diseases or con­
ditions of the genitourinary tract are disqualifying. 

Extremities and Spine--Any defonnity or disease that would in­
terfere with range of motion or dexterity or that is severe 
enough to affect adversely the full performance of position 
duties is disqualifying. 

Nervous System--Applicants must possess emotional and mental 
stability. Applicantg with a history of epilepsy or convulsive 
disorder must have been seizure-free for the past 2 years with­
out medication. Any neurological disorder with resulting de­
creased neurological or muscular function is disqualifying. 

Miscellaneous--Although not mentioned specifically above, any 
other d1sease or condition that interferes with the full pre­
fonnance of duties is also grounds for medical rejection. 

b. Medical Examinations. 

The arduous duty medical examination must include for each 
applicant: 

A. A complete medical examination, by or under the super­
vision of a licensed physician, consisting of: 

1. Tile obtaining of a thorough occupational and medical 
history. 

2. Tile performance of a comprehensive physical exami­
nation of the following: 

a. head, face, neck, and scalp 

b. nose 

c. mouth and throat, including general dental 
condition and hygiene 

d. speech 

e. ears, including drums 

f. eyes, including pupils, ocular motility, field 
of vision, and fundi 
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g. lungs and chest 

h. heart 

i. vascular system 

j. abdomen, viscera, and hernia 

k. anus and rectum 

1. endocrine system 

m. genitourinary system 

n. upper extremities 

o. lower extremities, including feet 
c 

p. spine and musculoskeletal system 

q. skin and lymphatics 

r. identifying body marks, scars, or tatoos 

s. neurological system 

t. psychiatric system 

Pelvic examination of females is not required. Proctosigmoidoscopic 
examination is not required. 

3. The following parameters must be measured/tested 
and results recorded: 

a. height (without shoes) 

b. weight (undressed) 

c. visual acuity, including distant and near vision 
corrected and uncorrected 

d. color vision, using Ishihara or other color­
pl ate method 

e. depth perception 

f. hearing acuity, by pure tone audiometry 

g. blood pressure 

h. pulse rate 
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4. The following tests must be perfonned, interpreted, 
and recorded: 

a. electrocardiogram (12 lead, resting) 

b. chest X-ray (PA single view, 14xl7 inches) 

c. pulmonary function (forced vital capacity and 
forced expiratory volume in 1 second) 

d. urinalysis, complete (pH, glucose, ketones, 
albumin, occult blood) 

e. blood count, complete (white cell count, red 
cell count, hemoglobin detennination, hematocrit 
determination, platelet estimation, scan of 
blood smear, and calculations of MCV, MCH, and 
MCHC 'ndices) 

f. blood chemistries (cholesterol, glucose, urea 
nitrogen, uric acid, transaminase (SGOT), bilirubin, 
calcium, total protein, inorganic phosphate, 
alkaline phosphatase, lactic dehydrogenase (LOH), 
creatinine) 

B. The applicant shall be advised of findings and counseled 
to seek medical attention as may be indicated. 

C. The examination findings, results, recommendations, and 
opinions shall be reported to EPA on the Certificate of 
Medical Examination, Standard Form No. 78, revision of 
October 1969, Part C, to which may be appended test and 
other reports. 

3. The preemployment medical examination for respirator users should 
consist of a general medical examination, similar in scope to the 
arduous duty examination, but with special attention to evaluation 
of the skin, cardiac and pulmonary systems, and evaluations of any 
history or symptoms of allergy. The examining physician should also 
be alert to any personality or psychological factors which may affect 
respirator use. The physician will usually not be knowledgeable 
about types and uses of respirators. He or she will need to evaluate 
the stress that may be associated with the assigned duties and re­
spirator(s) used. Therefore, the physician should be informed of 
the characteristics of the required respirator(s): use and type, 
frequency and duration of expected use, use in hot or cold environ­
ments, etc. Detailed medical standards for respirator users are 
not available; the physician must form a medical judgement based on 
evaluation of respirator demands and stress and on the clinical 
findings in individual applicants. 

C-68 



APPENDIX 3 

PERSONAL PROTECTION LEVEL DETERMINATIONS 

a. Introduction 

It is of the utmost importance that the Project Leader specify the 
correct level of protective equipment for each HWS investigation or ES 
response. The level of protective equipment shall be determined by the 
type and levels of waste or spill material present at the site. In situations 
where the types of waste or spill material on-site are unknown or the 
hazards are not clearly established, the Project Leader must make a reasonable 
detennination of the level of protection that will assure the safety of 
investigators and response personnel until the potential hazards have been 
characterized. This level shall be maintained until the hazards have been 
detennined through monitoring~ sampling, infonnational access, or other 
reliable methods. Once the hazards have been determined, then protective 
levels co111T1ensurate with the hazards will be used. 

The appropriate level of protection shall be determined prior to entering a 
hazardous waste site or responding to an environmental spill. The levels 
of protection are explained below and itemized ~n Table 3-1. 

Level A 

Level A protection must be worn when the Project Leader makes an reasonable 
detenniantion that the highest available level of both respiratory and skin 
(and eye) contact protection is needed. It should be noted that while 
Level A provides maximum available protection, it does not protect against 
all possible hazards. Consideration of the heat stress that can arise 
from wearing Level A protection should also enter 1nto the Project Leader's 
decision. (Comfort is not a decision factor, but heat stress will 
influence work rate, scliecfuling, and other work practices.) 

Level B 

The Project Leader must select Level B protection when the highest level of 
respiratory protection is needed, but hazardous material exposure to the 
few unprotected areas of the body(i.e., the back of the neck) is unlikely 
with Level B protective clothing. 

Level C 

The Project Leader may select Level C when the required level of respiratory 
protection is known, or reasonably assumed to be, not greater than the 
level of protection afforded by air purifying respirators; and hazardous 
materials exposure to the few unprotected areas of the body(i.e., the back 
of the neck) is unlikely with Level C protective clothing. Level C requires 
carrying an emergency escape respirator. 
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Level D 

Level D is the basic work uniform. Investigators and response personnel 
must not be permitted to work in civilian clothes. 

b. Protective equipment and criteria 

Level A 

(1) Personal Protective Equipment 

0 Open circuit, pressure-demand SCBA 
0 Totally encapsulated suit 
0 Gloves, inner (surgical type) 
0 Gloves, outer, chemical protective 
0 Boots, chemical protective, steel toe and shank 
0 Booties, chemical protective 

(2) Criteria 

0 

0 

Level B 

Sites known to contain hazards which 

00 require the highest level of respiratory protection (as 
stated above) 

00 will cause illness as a result of personal exposure, and 

00 the Project Leader makes a reasonable determination that 
personal exposure could occur to any part of the body. 

Sites for which the Project Leader makes a reasonable determina­
tion that, based on the lack of information to the contrary, 
the site may be described as stated directly above. 

(1) Personal Protective Equipment 

0 Open circuit, pressure-demand SCBA 

0 Chemical protective 

00 Overalls and long sleeved jacket, or 

00 Coveralls 

0 Gloves, inner (surgical type) 

0 Gloves, outer, chemical protective 

0 Boots, chemical protective, steel toe and shank 

0 Booties, chemical protective 
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(2) Criteria 

0 

0 

Level C 

Sites known to contain hazards which require the highest level 
of respiratory protection as stated above 

00 will cause illness as a result of personal exposure, and 
00 the Project Leader makes a reasonable determination that 

personal exposure to areas of the body not covered by 
Level B protective clothing is unlikely. 

Sites for which the Project Leader makes a reasonable determina­
tion that, based on the lack of information to the contrary, 
the site may be described as stated above. 

(1) Personal Protective·Equipment 

° Full face-piece air-purifying respirator 

0 

0 

Emergency escape respirator (carried) 

Chemical protective 

00 Overalls and long sleeved jacket, or 

00 Coveralls 

0 Gloves, inner (surgical type) 

0 Gloves, outer, chemical protective 

0 

0 

Boots, chemical protective, steel toe and shank 

Booties, chemical protective 

(2) Criteria 

0 

0 

Sites known to contain hazards which 

00 do not require a level of respiratory protection greater 
than the level afforded by air purifying respirators 
(nominal protection factor of 10) as stated above, 

00 will cause illness as a result of personal exposure, and 

00 the Project Leader makes a reasonble determination that per­
sonal exposure to areas of the body not covered by 
Level C protective clothing is unlikely. 

Sites for which the Project Leader makes a reasonable determina­
tion that, based on the lack of information to the contrary, 
the site may be described as stated above. 

C-71 



Level D 

(1) Personal Protective Equipment 

° Coveralls, cotton 

0 Boots/shoes, safety 

0 Safety glasses 

0 Hard hat with optional faceshield 

0 Air purifying respirator (readily available) 

(2) Criteria 

0 Sites where the Project Leader makes a reasonable 
determination.that hazards due to exposure to hazardous mate­
rials is unlikely. 
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APPENDIX 4 

(These procedures are currently under revision to reflect the May 19, 1980 
changes in the Department of Transportation regulations for shipment of 
hazardous materials.) 

PACKAGING, MARKING, LABELING, AND SHIPPING OF HAZARDOUS WASTE SITE AND 

ENVIRONMENTAL SPILLS SAMPLES 

a. General Provisions. Samples that are judged to be environmental samples 
may be shipped according to letters of understanding granted EPA by DOT. 
Other specific exemptions may also apply {e.g., use of Labelmaster, 
Inc. package #38, or Dow Chemical Co. Imbiber Pack for shipment of 
Poison B, n.o.s. by United Parcel Service). 

The following procedures apply to samples collected from a hazardous 
waste site or environmental spill, and which in the judgment of the 
Project Leader cannot be considered to be "environmental samples". 

0 Unanalyzed HWS and ES samples may not be fixed with any preservative or 
preserved with ice or dry ice. 

0 If a material specifically identified in the Department of Transpor­
tation (DOT) Hazardous Material Table {49 CFR 172.101) is known to 
be contained in an HWS or ES sample, that sample should be transported 
as prescribed in the table. 

0 Unanalyzed HWS and ES samples may be transported by rented or common 
carrier truck, bus railroad, and by Federal Express Corporation* 

0 

(air cargo); but they may not be transported by any other common 
carrier air transport, even "cargo only" aircraft. Those samples 
taken from closed drums or tanks, however, should not ordinarily be 
transported by Federal Express. (See 1 and 2 in "Packaging, Marking 
and Labeling Requirements for Unanalyzed Hazardous Waste Site Samples 
Taken From Closed Drums 11

). 

If samples are transported by any type of government-owned vehicle, 
including aircraft, DOT regulations are not applicable. However, 
EPA and FIT personnel will use the packaging procedures described 
below except that the Bill of Lading with certification form does 
not have to be executed (see "Shipping Papers" on under b.8). 

* These procedures are designed to enable shipment by entities like 
Federal Express; however, they should not be construed as an endorsement 
by EPA of a particular commercial carrier. 
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0 Irrespective of type sample or container, after completion of the 
analyses the contractor will repackage the original sample bottles 
in the coolers or containers received, and return them to the origi­
nating Regional office. The packages will be sealed and shipped 
under custody procedures as they were received. Each originating 
office should make arrangements with the contractor through the 
Sample Management Office (VIAR) for the method of return and payment 
for shipping charges within 30 days after sample shipment. Organic 
extracts from the samples will be shipped by the analytical contrac­
tors to EPA's EMSL/Las Vegas office for archival storage. 

b. Packaging, Marking and Labeling Requirements for Unanalyzed 
Hazardous Waste Site Samples, Excluding Drum Samples. 

(1) Collect sample in an 8-ounce* or smaller glass container with 
nonmetallic, teflon-lined screw cap. Allow sufficient ullage 
(approximately 10% ~y volume) so container is not liquid full at 
130 F. If collecting a solid material, the container plus con­
tents shall not exceed 1 pound net weight. 

(2) Attach properly completed sample identification tag [Figure 4] 
to sample container. 

(3) Seal sample container and place in 2-mil-thick (or thicker) poly­
ethylene bag, one sample per bag. (Tags should be positioned to 
enable them to be read through bag.) 

(4) Place sealed bag inside a metal can with incombustible, absorbent 
cushioning material (e.g., venniculite or earth) to prevent break­
age, one bag per can. Pressure-close the can and use clips, tape 
or other positive means to hold the lid securely, tightly and 
effectively. 

(5) Mark and label this container as indicated in No. 8 below. 

(6) Place one or more metal cans (or a single 1-gallon bottle*) sur­
rounded with incombustible packaging material for stability during 
transport, into a strong outside container, such as a metal picnic 
cooler or a fiberboard box. 

(7) Mark and label the outside container and complete shipping papers 
as described below. 

* Large quantities, up to one gallon, taken from wells may be collected 
if the flash point of the sample can be determined to be 73 F or higher. 
In this case, such should be marked on the outside container (carton, 
etc.) but only a single (one gallon or less) bottle may be packed in an 
outside container. Ten percent ullage and requirements 2,5,6, and 7 
below must also followed. On the shipping papers state that "flash 
point is 73° or higher". 
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(8} Marking and labeling: Use abbreviations only where specifed. 
Place the following information on a metal can (or bottle}, either 
hand printed or in label form: laboratory name and address and 
11 Flammable Liquid, n.o.s. 11

, (if not liquid, write "Flammable 
Solid, n.o.s.").* Place the following labels on the outside of 
the can (or bottle) 

"Cargo Aircraft Only"; "Flarnnable Liquid"; 
if not 1 i quid, "Fl ammab 1 e So 1 id" ("Dangerous 
When Wet" label should be used if the solid 
has not been exposed to wet environment). 

Note: If the cans are placed in an exterior container, both that 
container and inside cans must have the same markings and labels 
as above. "Laboratory Samples" and "THIS SIDE UP" or "THIS END 
UP" should also be marked on the top of the outside container, 
and upward pointing arrows should be placed on all four sides of 
the exterior container. 

Shipping Papers: Use abbreviations only where specified below: 

Complete the carrier-provided bill of lading and sign the certifi­
cation statement (if carrier does not provide, use standard indus­
try form} with the following information in the order listed. One 
form may be used for more than one exterior container. 

"Flamnable Liquid, n.o.s. 11 (or Flammable Solid, 
n.o.s. 11

, as appropriate); "Cargo Aircraft Only"; 
"Limited Quantity" or "Ltd. Qty."; "Laboratory 
Samples"; "Net Weight 11 or "Net Volume 

" (of hazardous contents), by item, 
-i~f-m_o_r_e __ t.,..han one metal can is inside an exterior 
container. The net weight or net volume must be 
placed just before or just after the "Flarnnable 
Liquid, n.o.s. 11 or 11 Flammable Solid, n.o.s. 11 

description. 

A Chain-of-Custody Record form snould also be properly executed, 
and included in the exterior container. 

(9) Unless samples are driven to the laboratory, a team member must 
accompany shipping container(s) to the transport carrier and, if 
required, open outside container(s) for freight inspection. 

* Using 11 Fla1T1T1able 11 does not convey the certain knowledge that a sample 
is in fact flammable, or how flammable, but is intended to prescribe 
the class of packaging in order to comply with DOT regulations; "n.o.s." 
means not otherwise specified. 
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c. Packaging, Marking and Labeling Requirements for Unanalyzed Hazardous 
Waste Site Samples Taken from Closed Drums. 

(1) All samples from closed drums do no necessarily have to be 
shipped as below. The Project Leader must make a judgement, 
based on the infonnation available, as to the hazard class of 
samples gathered. This packaging, marking, labeling and 
shipping method provides a worst-case procedure for materials 
classed as "Poison A" {49 CFR 173.328). 

(2) These samples may not be transported by Federal Express Corpora­
tion (air cargo) or other common carrier aircraft, or by rental, 
non-government aircraft. (Samples may be shipped by ground trans­
port or government aircraft.) 

(3) Collect sample in a polyethlylene or glass container which is of 
an outer diameter na~rower than the valve hole on a DOT Spec. 
3Al800 or 3AA1800 metal cylinder. Fill sample container allowing 
sufficient ullage {approximately 10% by volume) so it will not be 
liquid-full at 130° F. Seal sample container. 

(4) Attach properly completed Sample Identification Tag (Figure 4) to 
sample container. 

(5) With a string or flexible wire attached to the neck of the sample 
container, lower it into a metal cylinder which has been partially 
filled with incombustible, absorbent loose packaging material 
(venniculite or earth). Allow sufficient cushioning material 
between the bottom and sides of the container and the metal cylin­
der to prevent breakage. After the cylinder is filled with cush­
ioning material, drop the ends of the string or wire into the 
cylinder valve hole. Only one sample container may be placed in 
a metal cylinder. 

(6) Replace valve, torque to 250 ft-lb (for 1 inch opening) and re­
place valve protector on metal cylinder, using teflon tape. 

(7) Mark and label cylinder as described below. 

(8) One or more cylinders may be placed in a strong outside container. 

(9) Mark and label outside container and complete shipping papers as 
described below. 

(10) Marking and labeling: Use abbreviations only where specified. 
Place the following infonnation on the side of the cylinder, or 
on a tag wired to the cylinder valve protector, either hand­
printed or in label fonn. 
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"Poisonous Liquid or Gas, n.o.s. 11
, laboratory name and address.* 

Place the following label on the cylinder: "Poisonous Gas". 
("Poisonous Liquid" label not acceptable here, even if liquid.) 

Note: If the metal cylinders are placed in an outside container, 
DOfFi the container and cylinders inside must have the same mark­
ings and labels as above. In addition, "Laboratory Sample", and 
"Inside Packages Comply With Prescribed Specifications" should be 
marked on the top of the outside container. "THIS SIDE UP" mark­
ing should be placed on the outside container and upward pointing 
arrows on four sides. 

Shipping Papers: Complete the shipper-provided Bill of Lading 
and sign the certification statement (if carrier does not provide, 
use standard industry fonn) with the following information in the 
order listed. One fonn may be used for more than one exterior 
container; use abbreviations only as specified: 

' 

"Poisonous Liquid, n.o.s. 11
; "Limited Quantity" or 

"Ltd. Qty. 11
; "Laboratory Samples"; "Net Weight 11 

or "Net Volume 11 (of hazardous contents), by cy­
linder, if more than one cylinder is inside an exterior 
container. Tlie net weight or net volume must be placed 
just before or just after the "Poisonous Liquid, n.o.s. 11 

marking. 

A Chain-of-Custody Record fonn (Figure 5) should also be 
properly executed and included in the container, or with the 
cylinder. 

(11) Unless samples are driven to the laboratory, an EPA employee 
will accompany shipping container to the transport carrier 
and, if required, open outside container(s) for freight 
inspection. 

*Using 11 Poisonous 11 does not convey the certain knowledge that a sample is 
in fact poisonous, or how poisonous, but is intended to prescribe the class 
of packaging in order to comply with DOT regulations. 
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APPENDIX 5 

SAMPLING PROCEDURES 

Containers (drums, tanks, etc.) should only be sampled when necessary 
to meet enforcement or cleanup requirements. Opening drums or other sealed 
containers may be hazardous to sampling personnel unless proper safety 
procedures are followed. Gases can be released, pressurized liquids can 
be expelled, or explosions can occur. A drum should not be moved or 
opened unless it can be ascertained beyond reasonable doubt that the drum 
is structurally sound. Drums standing on end, with bung up, should be 
opened by pneumatic impact wrench, operated from a remote site (Figure 5.1). 
Drums on sides may be opened similarly if it is possible to safely rotate 
the drum so that the bung is high. If the bung can be removed, sampling 
contained liquids may be safelty accomplished by glass tube, which is then 
broken and discarded within the barrel. A barrel that has a badly rusted 
bung, or that cannot be sampled as above, may be safely sampled with a 
hydt·aulic penetrating device (Figure 5.2) operated remotely. The device is 
then abandoned in place, and disabled to prevent further withdrawal of 
liquids. Sealed or closed tanks should be opened remotely, using ropes to 
lift hatches, etc. 

In general, metal sample containers should not be used on HWS in­
vestigations and ES responses; if used, they must be grounded, preferably to 
the drum or tank being sampled, while sample transfer is accomplished. In 
all cases of entry into closed containers, the local fire departmnt should 
be asked to stand by. In any case wherein presence of explosives is sus­
pected or known, Army EOD or police bomb squads should be requested to 
remove or neutralize such materials. In no event may EPA employees handle 
explosives encountered on sites. 

Subsurface sampling of an HWS or ES can also create hazards to employees 
and the public, unless adequate safety precautions as followed. Biodegrad­
ation of refuse in dumps produces methane and other explosive gases. The 
escaping gases may be ignited by drill rigs or other ignition sources. 
Drilling into dump sites may cause discarded incompatibles to be mixed and 
thereby create reactive mixtures. Dump or spill sites where leachate plumes 
are contained in impervious strata may be interconnected with producing aqui­
fers if drilling is not planned according to competent ground water tech­
nology and data. 

Drilling in HWS investigations and ES responses should be confined to the 
periphery of sites, with the objective of characterizing the leachate 
that may be moving away from the site. If subsurface sampling of dump 
sites is necessary, excavation must be accomplished by hand, and with 
sparkfree equipment. 
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All drilling associated with HWS and ES activities must be accomplished 
under the responsible supervision of a competent geohydrologist, ground 
water geologist, geological engineer, or a person similarly qualified by 
experience. Drilling must be preceded by sweeps with metal detectors, 
and drilling must be limited to areas where the presence of buried drums 
or tanks is not indicated. Test holes must be cased or plugged when 
the activites is completed. 
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FIGURE 5.1 

Remote bung removal. Man in back­
ground, dressed in protective cloth­
ing, operates bung-removal equipment 
on drum in foreground. 

Equipment closeup. 

Bung-removal 
on end. 

equipment; drum 

Remote bung-removal setup; 
drum on side . 

FIGURE 2. REMOTE REMOVAL OF BARREL BUNG 
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FIGURE 5.2 

Remote operation of penetrating 
sampling device. 

Sampling device penetrating drum. 

FIGURE 3. 

Drum attachment, connecting 
tube, and hand-held activator . 

Remote sampling equipment. 

REMOTE SAMPLING 
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A. Introduction 

APPENDIX 6 

DECONTAMINATION PROCEDURES 

The need for personnel decontamination can vary greatly. Operations 
such as walking through an area may require only a simple controlled 
undressing procedure and bagging of contaminated clothing. In oper­
ations in which extensive work is perfonned in a contaminated area, 
cross contamination of protective clothing and equipment can occur. 
In this case, a controlled undressing and bathing facility will be 
needed. 

For those situations in which gross contamination may occur, a 
sophisticated personnel decontamination station, as illustrated in 
Figure 6.1, should be established. It provides for a controlled 
undressing and washing system that is designed to avoid transfer 
of chemical contamination from protective clothing. The number of 
stations can be adjusted to the protective clothing system being 
used. All field personnel should shower as soon as possible after 
leaving a contaminated area. 

Full-decontamination of reusable suits is accomplished in two steps. 
The first step is perfonned on-site using solutions selected beforehand 
in consultation with chemists and toxicologists based on limited knowl­
edge of the hazardous materials on the site at the time (see Figure 6.2). 
Usually an adequate decontamination solution consists only of water. 
However, the decontamination solutions may be solutions of water and 
detergents, water and chemical compounds designed to react with and 
neutralize specific contaminents, or solvents. After cleansing, protec­
tive clothing is turned inside out, if feasible, and sealed in plastic 
bags for return shipment. The second decontamination step is taken 
later, after the contaminant has been latoratory-analyzed to determine 
what decontamination reagents are most suitable for each case. This 
second cleaning is then perfonned by personnel wearing disposable 
protective clothing. Waste decontamination ~ulution from the second 
step should be treated as hazardous waste and disposed of accordingly. 

B. Model for Decontamination Procedures-

Organi zation of the Personnel Decontamination Station (PDS) 

Once the contamination zone and the clean zone have been established, 
the PDS is set up. 

I. Layout of the PDS 

An example of a PDS is shown in Figure C-1 and is as follows: 

STATION A - A plastic ground sheet on which field equipment is 
dropped by returning members team. 
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STATION B - A wash tub filled with a decontamination solution 

- A second wash tub filled with rinse solution 

- A third wash tub filled with decontamination solution 

- A fourth wash tub filled with rinse solution 

- Each wash tub should be equipped with a large sponge 
and brush 

STATION C - A bench or stool for personnel to sit on during removal 
of booties 

- A ten (10) gallon pail with plastic liner where dispos­
able boot covers are discarded 

c 

STATION 0 - Two ten (10) gallon buckets filled with decontamination 
solution 

STATION E - A ten (10) gallon bucket filled with rinse solution 

STATION F - A 32 gallon trash can with plastic liner (container for 
rubber items) 

STATION G - 30 meters upwind from Station F 

- A plastic ground sheet for SCBA drop 

STATION H - A bench or stool for personnel 

- A 32 gallon trash can with plastic liner (container for 
cloth items) 

STATION I - A field shower set-up 

STATION J - A redressing and first aid station. This station defines 
the boundary between the Contamination Control Area and 
the Clean Area 
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FIGURE 6.2 

FIGURE 1. ON-SITE DECONTAMINATION OF PROTECTIVE CLOTHING 
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FIRST AID 

GENERAL 

First aid is generally defined as the inunediate and temporary care given 
the victim of an accident or sudden illness until the services of a physician 
can be obtained. Conullon sense and a few simpl~ rules are the keys to effective 
first aid. 

The first objective is to save life by: 

o Ensuring an open airway· and maintaining breathing. 

o Preventing heavy loss of blood. 

o Giving first aid for poisoning. 

o Preventing or reducing shock. 

o Preventing further injury. 

o Sending for medical aid. 

The first-aider should also: 

o Avoid panic. 

o Inspire confidence. 

o Do no more than necessary until professional help arrives. 

HEAVY BLEEDING 

A victim who has profuse bleeding may die within one minute or less, 
therefore: 

o DO NOT WASTE TIME. 

o USE PRESSURE DIRECTLY OVER THE WOUND. 

o Place a pad, clean handkerchief, clean cloth, etc., directly 
over the wound and press firmly with one or both of your hands. 
If a pad or bandage is not available, close the wound with your 
hand or fingers. 
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o Hold the pad firmly in place with a strong bandage, necktie, 
strips of cloth, etc. Unless bones arc broken, raise the bleed­
ing part higher than the rest of the body. 

o Keep the victim lying down. 

o Keep the victim warm to prevent loss of body heat. Cover with 
blankets, coat, or anything available and put something und~~ him 
if he is on a cold or damp surface. ~~add heat. 

o Give fluids only if victim does not have head or abdominal inju­
ries, probably will not require surgery, and professional help 
will be more than one hour arriving. If the victim is conscious 
and can swallow, give him plenty of liquids to drink. Give him 
sips and do not give stimulants. 

o Call a physician. 

o APPLY PRESSURE TO PRESSURE POINTS. If direct pressure and 
elevation do not stop the bleeding apply pressure to pressure 
points in the body to slow down or stop the flow of blood. 
(Pressure points are where an artery is close to the bony 
structure of the body and can be restricted by pressure 
on the artery against the bone.) 

o Use a tourniquet only if victim is bleeding profusely and other 
methods have failed and the victim's life is in danger. 

o DO NOT give the victim alcoholic drinks. 

o If the victim is UNCONSCIOUS or if abdominal injury is suspected, 
DO NOT give him fluids. 

BREATHING STOPPED 

A person who has stopped breathing will die if breathing is not restored 
inunediately. 

If breathing is restored, victims who had stopped breathing need hos­
pitalization. 

The following are major factors in breathing stoppage. 

Poisonous gases in the air or lack of oxygen 

o Move victim to fresh air. 

o Begin mouth-to-mouth breathing. 

o Control the source of poisonous gases, if possible. 

o Keep others away from area. 

o DO NOT enter an enclosed area to rescue an unconscious victim without 
first being equipped with a self-contained or air-supplied breathing 
apparatus. 

2. 
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Electric shoe~~ 

o If electric.::11 hazard f'::?r~ists: lntloors, open main electrical break.er 
if app1:oprl.ate individ;.1.:?.l bre.:.kc.::- cannot be immediately identified; 
outdoors, cc:ltact po•·:a:- cor:lp~1.r.r to turn current off. 

o DO NOT TO~Oi the: vic.:.i.:n '-'nti.!. i-_c is separated from the current. 

o Begin mouth-tc·-~outh r~:;·.i~cit"ltl.-:>:i er c~rdiopulrnonary resuscitatio:1, 
if needed ~nt:l if tr<iin-:-c... in tJ:.:.;. tc~?iniqt~e, as soon as the victim is 
free of ccint.1ct \:ith t:i.:~ curr;_ .. ~. 

o DO NO'r try lo remove a !'~~rso!1 f:::·c...:-\ an out-of-doors wire unless you 
have had spaci;::.l training fo:: 1'.:: . .i....; type of rescue work. 

Heart attack 

Laryngeal obstruct icr: 

.Accident or drowninq 

When breathing movements slop or lips, tongue, and fingernails become 
blue, there is need for help with brc.'lthing. 

W'nen in doubt, begin artificial respiration. No harm can result from 
its use. Delay may cost the victim his life. 

ARTIFICIAL RESPIRATION 

General 

o Seconda count. Start i10:nediataly. 

o Remove any obvious obstruction from mouth and throat. 

o Place victim in appropriate position and begin artificial respiration. 

o Maintain steady rhythm of 12 breaths per minute. 

o Maintain an open airway and periodically check the victim. Be ready 
to reswne artificial respiration if necessary. 

o Call a physician. 

o DO NOT move the victim unless absolutely necessary to remove from 
danger. 

o DO NOT wait or look for help. 

o DO NOT stop to loosen clothing or warm the victim. 

o DO NOT GIVE UP. 

3. 
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Mouth-to-mouth breathing for adults 

o Pl~ce victim in supine position (on back). 

o Tilt victim's head back by pressinq on his forehead with your other 
hand. 

o Place your check and ear over the victim's nose and mouth, looking at 
his chest. Look, listen and feel for breathing for about 5 seconds. 

o Pinch the victim's nose shut with the thumb and forefinger of the 
hand on victim's forehead. Take a deep breath and place your mouth 
over the victim's mouth or nose making a leak-proof seal. 

o Blow your breath into the victim's mouth or nose until you see the 
chest rise; repeat these breaths 4 times in rapid succession without 
allowing the lungs t9 fully deflate between breaths. 

o Maintain the head tilt and aqain check the victim for breathing for 
approximately 5 seconds. 

o Remove your mouth and let the victim exhale while you take another 
deep breath. l\:s soon as you hear the victim breathe out, replace your 
mouth over his mouth or nose and repeat the procedure. 

o Repeat this procedure of givin9 one breath, turning to look, listen 
and feel for return of air, and blowin9 again, once every five seconds 
(12 times per minute). 

Manual method of artificial respiration 

o Place victim in a face-up position but allow his head to turn to the 
side to avoid aspiration. 

o Place something under the victim's shoulders to raise them to allow 
the head to drop backward. 

o Kneel above victim's head, facinq the victim. 

o Grasp victim's a:z:m at the wrists, crossin9 and pressing victim's 
wrists against the lower chest. 

o Immediately, pull ~nns upwaJ:d, outward, and backward as far as 
possible. 

o Repeat 15 times per minute. 

o If a second person is present, he should hold the victim's head so 
that it tilts backward and the jaw juts forward. 

o This method should be used when mouth-to-mouth resuscitation is ad­
vised against. 

4. 
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Cardiopulmonary rcsusci tat io11 (C?H.) 

Heart-lung resuscitation is ar. E'-·"-:rgency prccedurc which requires the 
ability to recogni~e a carciac arr~~t and special training in its performance. 
All training programs should adberc to the standards put forth in J.N-iA "Sup­
plement on Standards for Carc"iopul1r . .:'l:--ory Resuscitation (CPR) and Emergency 
Cardiac Care (ECC)". 18 I'cbruary lS.7-!, Volume? 227, Number 7. Information 
provided here on cardiopulr'1cna1'y rc.;:trcitation is not designed to supplant a 
compZete course of instruch:on un.c!.1!' c:·;pection of a quaZified instructor. 
Such instructior. is stron.g7.y recorm.~-:o;;.iod for aZZ personnel. who must respond to 
hazardous materiaZs spiZZ sites. 

Emergency cardiopulmon~ry resuzcitation involves the following steps: 

o Airway opened. 

o Breathing restored. 

o Circulation res~ored. 

External cardiac compression should be started after providing four quick 
breaths and checking for pulse and breathing. If apnea (breathing stoppage) 
persists, and there is unconsciousness, death-like appearance and absence of 
carotid pulse, external cardiac couipression should be started. 

-
External cardiac compression consists of the applicatio~ of rhythmic 

pressure over the lower half of the sternum.• ~is compresses the heart and 
produces artificial circulation bec~use the heart lies almost in the middle of 
the chest between the lower sternu." and the spine. 

External cardiac compressinn should always be accompanied by artificial 
respiration. To be effective it requires sufficient pressure to depress the 
victim's lower sternum 1-1/2 to 2 inches (3.8 to 5.1 centimeters) in an 
adulti the rate should be once a second. Considerably less effort will be 
required to achieve such depression in a child. The victim should be on his 
back on a firm surface. The rescuer stations himself at the side of the 
patient and places only the heel of one hand over the lower half of the ster­
nwn. He then places his other hand on top of the first one and rocks fon-1ard 
so that his shoulders are almost directly above the patient's chest. Keeping 
the arm~ straight and elbows locked, he exerts adequate pressure almost verti­
cally downward. The preferred rate of 60 per minute is usually rapid enough 
to maintain blood flow and slow enough to allow cardiac refill. The com­
pressions should be regular~ smooth, and uninterrupted, with compression and 
relaxation being of equal duration. Under no circumstances should compression 
be interrupted for more lhan 5 secohds. 

When there are two rescuers, optimum ventilation and circulation are 
achieved by quickly interposing one inflation after five chest compressions 
without any pause in compressions (5:1 ratio). Every interruption in cardiac 
compression results in a drop of blood pressure to zero. One rescuer performs 
external cardiac compression while the other one keeps the patient's head 
tilted back and continues ventilation. When there is only one rescuer he must 

s. 
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perform both artificial respiration and artificial circulation using a 15:2 
ratio; two quick lung inflations after every 15 chest compressions. Periodic 
palpation of the carotid pulse should be employed to check the effectiveness 
of external cardiac compressions or the return of a spontaneous heartbeat. 

Complications occurring from the use of cardiopulJ!lonary resuscitation may 
incluae fracture of the ribs and sternu:n, laceration of the liver, and fat 
emboli. 

Several rules to follow are: 

SHOCK 

o Never compress over the xiphoia process, the lower tip of the 
sternwn. It extends down~over the abdomen and pressure on it may 
cause a dangerous laceration of the liver. 

o Never let the fingers touch the patient's ribs when compressing. 
Keep just the heel of the hand in the middle of the victim's 
chest over the "lower half of his sternum. 

o Never use sudden or jerking movements to compress the chest. 

o Never compress tho chest and abdomen simultaneously. This traps 
the liver and may cause it to rupture. 

Severe injury or emotional upset is usually followed by shock. It can 
also follow infection, pain, disturbance of circulation from bleeding, stroke, 
heart attack, heat exhaustion, food or chemical poisoning, extensive burns, 
etc. The following information pertains to traumatic, injury-related shock 
rather than to emotional shock, per se. 

The signs of shock include: 

o Cold and clammy skin with beads of perspiration on the forehead and 
palms of hands. 

o• Pale face, weakness, dilated pupils, and weak, rapid pulse. 

o Complaint by the victim of feeling cold, or even shaking chills. 

o Frequent nausea or vomiting,. 

o Shallow breathing. 

To prevent shock: 

o If possible, correct cause of shock (e.g., control bleeding). 

o Keep victim lying down. 

o. 
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o :Keep the air.;ay open. Tf victim is vomiting, turn his head to the 
side so that the neck is archcn. 

o Keep victim warm if weather is cold or damp. 

o Give fluids onl}' if victim does nnt have head or abdominal injuries, 
probably ~ill not require surg:~y, ~nd professional help will be more 
than one hour. arrivin".J. Give hj:-·, sips and do not give stimulants, 
A suggested foz.mula is one pinch b;:.ikin9 soda and two pinches salt per 
glass (10 oz.) of water. 

o Reassure victim. 

o NEVER give alcoholic bc\'erages. 

o DO NOT give fluids to unconscious or semiconscious persons. 

o PREVENTION OF SHOCK SHOULD BE CONSIDERED WITH EVERY INJURY. 

POISONING 

Before medical aid !.!!. available, the ~ollowing should be done. 

SPEED IS ESSENTIAL: 

' o Act before the body has time to absorb the poison. 

o When medical aid is available, give physician all possible knowledge 
available on the poison. 

~nature of the poison will determine the first aid measure ~ ~: 

Swallowed poisons 

o If victim is conscious, give water or milk immediately • 

.E.Q. NOT INDUCE VOMITING (except on the advice of doctor or Poison Control 
Center) : 

o If the victim is unconscious, 

o Is in convulsions, 

o Is known to have swallowed a petroleum product (kerosene, gasoline, 
lighter fluid), toilet bowl cleaner, rust remover, drain cleaner, lye, 
acids for personal or household use, iodine, styptic pencil, washing 
soda, ammonia water, or household bleach, or has symptoms of severe 
pain, or a burning sensation in mouth or throat. 
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DO NOT INDUCE VOMITING if 1 "do ~induce vomiting" is indicated in the 
first aid segment of the chemical data sheets • . 

o Information on labels may be incorrect; contact physician or Poison 
Control Center immediately for proper advice. 

o call for medical aid immediately. 

o Begin mouth-to-rn.:>uth resuscitation if the victim has difficulty 
breathing. 

o If safe (see above), induce vomiting. 

o Induce vomiting by use of 10 grams salt in 200 cc of warm water 
(2 teaspoonfuls in a glass of warm water) or use JO cc's or one ounce 
of syrup of ipecac. 

o When vomiting begins, place the victim face down with head lower than 
hips. This prevents vomitus from entering the airways and causing 
further damage. 

Inhaled poisons 

E'l!ES 

o Assist or carry victiln to fresh air immediately. 

o Apply artificial respiration if breathing has stopped or is irregular. 

0 call physician. 

o Treat for shock. 

o Keep victim as quiet as possible. 

o DO NOT give alcohol in any form. 

o DO NOT become a victi.ni by exposure to the same poison. 

o Rescuer should employ appropriate protective clothing and breathing 
apparatus until clear of hazard. 

First aid for chemicals 1n th, eyes is the immediate washing of the eyes 
with large quantities of water. Hold the eyelids open and roll the eye while 
irrigating with water. Emphasis should be placed on the amount of water, the 
speed with which it is applied, amd washing the eye "from the inside outward". 
Eyes should be washed for at least 10 minutes. ~delay~~ seconds~~ 
~ difference between ~ injury ~ the eye ~ permanent ~ of vision. 
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Chemical burns to the eyes 1can be aggravated by contact lenses. Chemicals 
spilled in the eyes tend to accwnulate under contact lenses. In addition, for 
proper irrigation, contact lenses need to be removed. It is advisable not to 
wear contact lenses at a spill site. 

In cases of alkaline or acid chemicals in the eyes, irrigation with 
neutralizing agents should not be used as first-aid treatment. Acids in 
contact with the cornea will react with protein to form an insoluble barrier. 
This barrier prevents penetration of the acid into the eye. .An alkaline 
solution does not form this barrier and is free to soak deep into the eye. If 
this happens with an alkaline solution and an acid neutralizing agent is used, 
the alkaline solution will be trapped under the insoluble barrier formed by 
the acid-protein reaction. This will prevent the leaching out of the alkaline 
solution by irrigation. 

Most serious chemical injuries to eyes can be avoided by quickly and 
properly washing the eyes with large amounts of water. 

BURNS 

General 

o Burns can result from heat (thermal burns) or from chemicals (chemical 
burns) . 

o Shock can complicate every type of burn, 

o A person with "burn shock" may die unless he receives immediate first 
aid. 

o In ''burn shock" the liquid part of the blood is sent by the body into 
the burned areas. There may not be enough blood volume left to keep 
the brain, heart, and other organs functioning normally. 

o All burns should be seen by a physician or nurse. 

Objectives of first aid care for burns are to: 

o ·Prevent and treat shock. 

o Prevent contamination. 

o Control pain. 

Extensive thermal burns 

o Place the cleanest available cloth material over all burned body areas 
to exclude air. Covering for burns should be a clean, thick, dry 
dressing. Clean newspaper can be substituted if no clean cloth is 
available. 
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o Have victim lie do"~· 

o Call physician. 

o Place victim's head and chest a little lower than the rest of the 
body. Clevate the legs slightly if possible. 

o If the victim is conscious and can swallow, give him plenty of non­
alcoholic liquids ~o drin~ (water, tea, coffee, dilute salt solution). 

o Move to hospital immediately. 

Small thermal burns 

o If SKIN IS NOT BROKEN, imr:1erse burned part in clean, cold water to 
relieve pain·, reduce inflammation. Do not apply ice directly to the 
skin. 

o Soak a sterile gauze·pad or clean cloth in baking soda solution: 
2 tablespoonfuls baking soda (sodiu.~ bicarbonate) to l quart of luke­
warm \later. 

o Place pad over burn and bandage it loosely. 

o DO NOT disturb or open blisters. 

Chemical burns 

o Inuncdiately flush with waterr speed in washing is most important in 
reducing the extent of injury. 

o Flush affected area with plenty of water. 

o Remove.all contaminated clothing and shoes. 

o Place the cleanest available material over the burned area. 

o Treat for shock. 

o • If the burned area is extensive, have victim lie down. 

o Keep him down Wltil medical aid is available. 

o Place his chest and head a little lower than the rest of the body 
(raise the legs slightly if possible). 

o Maintain an open ~irway. 

o If he is conscious and can swallow, give him plenty of non-alcoholic 
liquids to drink. 

10. 
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o DO NOT APPLY OI1':THENTS, greases, baking soda, or other substances to 
extensive burns. 

ENVIRONMENTAL TEMPERATURE EXTREMES 

Heat exhaustion 

SYMPTOMS: 

o Pale and clamrn~· skin. 

o Pulse rapid and weak. 

o Victim complains of weakness, headache, or nausea. 

o Victim may have cramps in abdomen or limbs. 

FIRST AID: 

o Have victim lie down with his head level with or lower than his body. 

o Move victim to a cool place, but protect him from chillinq. 

o Give the victim salt water (1 teaspoonful salt to 1 quart water) to 
drink if he is conscious. 

o Loosen tight clothing. 

o Call for medical aid. 

Heat stroke 

SYMPTOMS: 

o Flushed and hot skin. 

o Pulse rapid and strong. 

o Victim often is unconscious. 

FIRST AID: 

o Call for medical aid. 

o Cool body by sponging it with cold water or by cold applications. 

o If the victim is fully conscious and can swallow, give him salt water 
(l teaspoonful salt to.l quart water). 

o DO NOT give alcohol in any form. 

11. 
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Frostbite 

SYMPTOMS: 

o Skin' color changes to white or greyish-yello# as frostbite develops. 

o Initial pain which quickly subsides. 

o Victim feels cold and numb; he usually is not aware of frostbite. 

FIRST AID: 

o Cover the frostbitten part with a warm hand or woolen material. 

o If fingers or hand are frostbitten, have victim hold his hand in his 
armpit, next to his body. 

o Bring victim inside as soon as possible. 

0 o Place frostbitten part in warm water, about 42 c. (108 F.). 

o Gently wrap the part in blankets if warm water is not available or is 
impractica~ to use. 

o Let circulation reestablish itself naturally. 

o When the part is warmed, encourage the ~ictim to exercise fingers and 
toes. 

o Give victim a warm, sweet, non-alcoholic drink. 

o DO NOT RUB with snow or ice. DO NOT USE HOT WATER, hot water 
bottles, or heat lamps over the frostbitten area. 

MOVING THE INJURED 

General 

Do not move an injured person until an experienced crew arrives, unless 
there ls real danger of his receiving further injury by remaining at accident 
site. 

Control bleeding if possible, maintain breathing, and immobilize all 
suspected fracture sites ~efore moving. 

Treat for shock. 

Pulling the victim to safety 

Pull the victim head first or feet first, not sideways. 

BE SURE HEAD IS PROTECTED. 

12. 
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Lifting the victim to safety 

If he must be lifted before a check for injuries can be made, every part 
of the body should be supported. The body should be kept in a straight line 
and should not be bent. Once victim is lifted, the lifter is responsible for 
the victim's safe return to the ground/floor. 

Exercise care in the approach of any "downed" co-worker or bystander 
victim. Rapid action may be called for, but hasty and careless intervention 
may lead to additional injury or loss of life, a~oidable if a few moments are 
taken to assess the inur,ediacy and severity of the situation. Once again, the 
exercise of careful, informed judgement and plain conunon sense is the most 
important safeguard of personnel health. 

13. 
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UNITED STA TES ENVIRONMENT AL FROTECTiON AGENCY 
2 1 l:lAR 1980 

QA TE 

SU3JECT Setting Priorities for Activities Relative to Hazardous Waste Sites 

' . l - D' t ~ /2 -~~\-J!. Kennetn z. Big ane, irec or -· I ~ 
Oil & Special Materials Control Division (WH-548) 

. !), 
Douglas MacMill~r'.;;cting Director 
Hazardous Waste Enforcement Task Force (EN-335) 

To: P.egional Hazardous Waste Coordinators 

Draft site prioritization criteria were distributed and discussed 
in August 1979 as part of the first round of Regional/Headquarters 
neetings on the Hazardous Waste Site Enforcement and Response System. 
Clearly, as the number of sites on Regional investigatiou lists grows 
the issue of risk assessment and prioritization becomes increasingly 
important. 

Since the development of the first set of criteria, a somewhat mere 
sophisticated approach has been developed with contractor assista~ce. 
Earlier drafts of this new approach have been reviewed with generally 
positive ratings by representatives of Regions I, II, and IV and the 
States of Connecticut and New Jersey. 

We recoilimen~ that Regions quickly begin to use the attached hazard 
evaJ.ua tion system to determine which sites should receive irrunedia te 
attention. In attempting to determine those sites mos~ likely to 
present serious hazards to the public or the enviro~n~nt, the system 
reflects the fact that decisions nust sometimes be made on the =asis 
of limited information. We recommend that sites be rated using this 
method after both the preliminary assessment and site inspection 
phases of investigations. (Once a site has been fully inspected and 
the extent of the problem has been well defined, it is obviously 
necessary to reassess priorities for enforcement or response 
activities.) 

Given the variety of problems which might occur, it is o=ten 
difficult to objectively compare the danger or harm found at one 
site with that of another. To some degree the attached ranking 
system will aid in comparing severity of problems, since concerns 
regarding public health or sensitivity of the environment are built 
into the weighi~g of the various factors. Thus, the ranking system 
should be employed setting enforcement and response priorities. 
Rowever, other factors such as immediacy of the threat, probability 
of a successful outcome, anticipated costs, and the level of public 
concern must also be considered. 
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We encourage you_to put this method into immediate use and suggest 
that you compare t~e resulting rating scores to your own professional 
judgments regarding the relative severity of problems as verification 
cf this method. Any cotn&~ents regarding shortcomings or the value of 
the rating system will be appreciated. These may be communicated to 
either Steve Calg_well, OSMCD, 245-3051 er Mike Kilpatrick, HWETF, 
472-3500. 

Attachments 
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~ETHOD FOR RATI~G RISKS AT HAZARDOUS WASTE SITES 

INTRODUCTION 

This document describes a method for evaluating the relative risks 
to the public or environment posed by various hazardous waste sites.* 
The ~ethod takes into account risks which include fires and explosions, 
direct hu~an exposure to dangerous substances, and contamination of 
air, land, waters, or the food chain. The method presented for 
evaluating such risks is to assig~ numerical scores to a series of 
rating factors describing the wastes, waste management practices, 
potential pathways or routes of discharge, and the site environs which 
could be affected. The method is designed to give a single numerical 
score, thus allowing comparison among sites under consideration for 
in~estigative work or response activities. 

Included in the document is a set of scoring forms, instructions, 
tables describing scoring criteria, and examples based on case 
histories. 

GE~ERAL CONSIDERATIONS 

The critical element in the risk evaluation method is the score 
assigned for each rating factor (see number 1 below). Very specific 
criteria for assigning scores are given. Since the method is designed 
for use when only licited information is available, these criteria will 
not be applicable for all factors at all sites evaluated. Where some 
information is available, although inadequate to fully characterize the 
factor considered, one's best professional judgment should be exe~cised 
in assigning a score. If no reliable information is ava~lable, the 
factor may either be ignored or a conservative assumption may be made. 
A conservative assuoption in this case means assuming a worst case 
scenario (e.g., assume an unknown waste is extremely dangerous). The 
scorer must also use best professional judgment in deciding if the 
number of unknown factors is large enough to render the final score 
invalid. 

INSTRUCTIONS 

1. Assign Values to Each Rating Factor - Using the scoring form 
on the following pages, assign a score from 0 to 3 for each rating 
factor. Sources of information and criteria for assigning scores are 
given in Table I. For example, assume that in the site under 
consideration, phenols are the most toxic substance reported in 
significant amounts. Table I indicates that the Sax's Dangerous 
Prooerties of Industrial Materials should be consulted. Sax assigns a 
toxicity rating of "3" for phenols; thus, according to Table I a score 
of 3 should be given for toxicity. Continuing with "ignitability" 
assign scores to all data elements where sufficient information is 

*Ko:e that this method is not currently applicable to 
incinerators. 
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available to for~ a judgment. If no information is available (e.g. 
1 

depth to bedrock is unknown; no surveys have been conducted in the 
vicinity of the site) leave that section blank. Do not assign scores 
to "additional points" at this time. 

2. Multiolv bv Assigned Weights - Each rating factor has an 
assigned weight representing its relative importance. These are given 
in the "multiplier" column of the scoring form. Multiply each rating 
factor score by its assigned weight to obtain the "site score" for that 
rating factor. For example, since phenols are believed present, a 
score of 3 ~as assigned to toxicity. The multiplier for toxicity is 
"7". Thus, the site score for toxicity in the example is (J) X (7) = 
21. That number is entered in the "site score" column of the scoring 
form. 

3. Obtain Total Site Scores - Sum all the "site scores" and enter 
this value on the second page of the form in the appropriate place. 

4. "Additional Points" - In order to take into account situations 
not adequately covered under the rating factors, additional points may 
be assigned up to a caximum noted on the rating form. Based on 
available information and best professional judgment, assign points for 
all five areas under additional points. Be sure to indicate on the 
fore the rationale for assigning additional points. See Table 2 for 
guidance and examples where additional points should be given. Total 
all additional points and enter that nuober in the appropriate space or. 
the second page of the form. 

S. Obtain Total Score - Add together "Total Site Scores" and 
"Total Additional Points" on the second page of the form. 

6. Co~oute "Maximum Possible Site Score" - compute the maximum 
possible score if each data element considered (i.e., not left blank) 
had been assigned a score of 3. Do not include rating factors left 
blank. If values are assigned to all rating factors, the ~axiraum 

possible score is 492. Additional points are not included in the 
maximum possible score. 

7. Comoute the "Normalized Score" - Since complete information is 
not available on all sites, a means is needed for giving comparable 
scores among sites where differing amounts of information are 
available. This is accomplished by converting scores to a 100-point 
scale (normalized scores). Divide the total score by the .. maximum 
possible score" and multiply_by 100 to obtain the "normalized score". 
Note that it is possible to obtain a normalized score of greater than 
100 due to the additional points system. 

~4 
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o Substances 7~at are carcinc3enic, terata~enic, or nuta~enic 

o An hi~h-level radioactive wast9s 

o Substances witn a very hi2h bio~=cumulation potential 

o Priority pol lutanTs 

o Hazardous su~stance as defined by Sec. 311 of Clean ~·!ater AC't 

o Very large quantities of wastes 

".Juantitv Additional Poin1:s 

5,000 to 9,999 tons 5 

10,000 to 19,999 tons 7 

20,000 to 49,999 tons 12 

50,000 to 74,999 tons 16 

75,000 to 100,000 tons 20 

over 100,000 tons 2d 

\·/ASTE MANAGEiEWT 

o No training/safety measures for ?ersonnel 

o Inadequate treatment systems for collected leachate 

o Site abandonment 

o No waste mapping or recor~s 

o Power lines near sites having explosive or f la~mable wastes 

o Less than 19 inches of cover over inactive landfi I Is 

o Less than 6 inches of daily cover 

o Grading and surface water control 

?ATH'i'IAYS 

0 Open soi I siructures 

o Ercsion ~roble~s D-10 



o Slope stability ~roblems 

c Seis~ic activity 

c Severity of contanination, e.g., surface seeps on the srte vs 

ancnalously-hish incidences of birth defects in fa~i lies borcering 

the site 

o Surface impouncment used 3S an evaporation pond for volatile organics 

RECE?TORS 

o Use of site by near~y residents, especially children (for exa~ple, 

a site ~ay be re~ote and/or fenced, but ~ay sti I I be used 

frequently by children as a play area or ~Y adults wit~ recreational 

vehicles) 

o Type~of building nearby, Ce.s., school vs warehouse) 

o Presence cf ~ajor surface water su?pl ies or aquifers near the site 

o Type of adjacent land use (e.g., dairy far~s, meat packin: plants, muni-
I 

cipal water treatr.ent plant, etc. would cause extreme concern) 

o Presence of economical ly-~~portant, natural resources 

D-11 
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0. WITNESS GUIDELINES 

The role of a RCRA inspector may include serving as a witness in a RCRA 

enforcement case which is brought to court. The following suggestions are 

made to prospective witnesses in order to lessen the fears and apprehensions 

which almost everyone has when first testifying before a board, a commission 

or a hea~ing officer or in a court. Even thos~ who have testified previous­

ly encounter a certain anxiety when called for a repeat performance. When a 

witness is properly prepared, both with regard to the subject matter of the 

testimony and conduct on the witness stand, there should be little fear 

about testifying. 

It is of utmost importance tha~ the witness be thoroughly prepared on 

to the subject matter of his testimony. Only the witness can recall what 

occurred in the field and why. Since many cases are tried substantially 

after fieic activities are conducted, it is imperative that adequate docu­

mentation be originally prepared in order that a witness• s memory may be 

refreshed. A thorough and detailed review of all survey documents is the 

only way prospective witnesses can be adequately prepared. 

In order to assist witnesses on how they should conduct themselves, the 

following suggestions are given. 

The witness will be required ta take an oath to tell nothing but the 

truth. The important point is to reoember that there are two ways to tell 

the truth; one is in a halting, stum~ling, hesitant manner, which makes the 

board member, hearing officer, judge or jury doubt that the witness is 

7/8/80 VIII-3 
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telling all the facts in a truthful way; the otl confident, 

straightforward manner, which inspires faith in whaiaid. It is 

important that the witness testify in the latter ma;sist a wit­

ness in testifying in such a manner, a list of tim1ts and aids 

are provided below. 

1. General Instructions for a Witness 

As a witness in a case involving testimony concppearance of 

an object, place, condition, etc., try to recollectspecting the 

object, place, condition, fielq notes and recorden possible, 

before the hearing or trial. While making such ar, close your 

eyes and try to picture the i tern to reca 11 , if he important 

points of the testimony. Repeat the test until thoiiarized with 

the features of the testimony to be given. 

Before testifying, visit a court t.rial or boaind listen to 

other witnesses testifying to become familiar withidings and to 

understand some of the things that wi 11 come up fyi ng. When 

testifying, be present in sufficient time to heaf!SSes testify 

before taking the witness chair. This, however, ms be possible 

since, on occasion, witnesses are exlcuded from the 

Listen to the questions and then answer calmtly in a sin-

cere manner. The facts should be well known so icommunicated. 

Testimony in this manner applies to cross-exami:ll as direct 

examination. 

7/8/80 VIII-4 
E-2 

RON MANUAL 



Wear neat, clean clothes when you are to testifying. Dress conserva-

tively. 

Do not chew gum while testifying or taking an oath. Speak clearly and 

'do not mumble. Smoking will not be permitted while testifying. 

2. Direct Examination 

In a discussion on administrative procedures, E. Barrett Prettyman, 

Retired Chief Judge, U.S. Court of Appeals for the District of Columbia, 

gave the following advice: 

The best form of oral testimony is a series of short, 
accurate, and complete statements of fact. Again, it is 
to be emphasized that"the testimony will be read by the 
finder of the facts, and that he/she will draw his/her 
findings from what he/she reads.... Confused, discur­
sive, incomplete statements of fact do not yield satis­
factory tindings. 

During direct examination, stand upright when taking the oath. Pay 

attention and say 11 I do" clearly. Do not slouch in the witness chair. 

Do not memorize what is to be said as a witness. Prepare answers to 

possible questions, but by all means do not memorize such answers. It is, 

however, very important to become as familiar as possible with the facts on 

which to testify. 

During direct examination, elaborate and respond more fully than is 

advisable during cross-examination. However, when testifying, do not ramble 

and do not stray from the main point raised in your lawyer 1 s questions. The 

taking of testimony is a dialogue, not a monologue. If testimony concerns a 
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specialized technical area, the Court or hearing board will find it easier 

to understand if it is presented in the form of short answers to a logical 

progression of questions. In addition, letting the lawyer control the 

direction of testimony will help you avoid making remarks which are legally 

objectionable or tactically unwise. 

Be serious at all times. Avoid laughing and talking about the case in 

the halls, restrooms or any place in the building where the hearing or trial 

is being held. 

While testifying, talk to the judge, hearing officer or jury. Look at 

him/her or them most of the time, and speak frankly and openly as to any 

friend or neighbor. Keep your hands away from your mouth. Speak clearly 

and loudly enough so that anyone in the hearing room or courtroom can hear 

easily. At all times make certain that the reporter taking the verbatim 

record of testimony is able to hear and record what is actually said. The 

case wi 11 be decided entirely on the words that are finally reported as 

having been the testimony given at the hearing or trial. Always make sure 

to give a complete statement in a complete sentence. Half statements or 

incomplete sentences may convey thoughts in the context of the hearing, but 

may be unintelligible when read from the cold record many months later. 

3. Cross Examination 

Concerning cross-examination, Judge Prettyman gives the following 

advice to prospective witnesses: 
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Don't argue. Don't fence. Don't guess. Don't make 
wisecracks. Don't take sides. Don't get i"rritated. 
Think first, then speak. If you do not know the answer 
but have an opinion or belief on the subject based on 
information, say exactly that and let the hearing offi­
cer decide whether you shall or shall not give such 
information as you have. If a 11yes or no 11 answer to a 
question is demanded but you think that a qualification 
should be made to any such answer, give the 11 yes or no 11 

and at once request permission to explain your answer. 
Don't worry about the effect an answer may have. Don't 
worry about being bulldozed or embarrassed; counsel will 
protect you. If you know the answer to a question, 
state it as precisely and succinctly as you can. The 
best protection against extensive cross-examination is 
to be brief, absolutely accurate, and entirely calm. 

The hearing officer, board, or member of a jury wants only the facts, 

not hearsay, conclusions, or opinions. Testimony about what someone else 

has told you will not be allowed. 

Always be polite, even to the attorney for the opposing party. 

,Qo not be a smart aleck or a cocky witness. This will lose you the 

respect and objectivity of the trier of the facts in the case. 

Do not exaggerate or embroider testimony. 

Stop instantly when the judge, hearing officer, or board member inter-

rupts or when the other attorney objects to what is said. Do not try to 

sneak answers in. 

Do not nod for a 11yes 11 or 11 no 11 answer. Speak out clearly. The report-

er must hear an answe~ to record it. 
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If the question is about distances or time and the answer is only an 

estimate, be certain to state it is only an estimate. 

Listen carefully to the question asked. No matter how nice the other 

attorney may seem on cross-examir.ation, he/sh~ may be trying to hurt you as 

a witness. Understand the question. Have ft repeated if necessary; then 

give a thoughtful, considered answer. Do not give a snap answer without 

thinking. Do not be rushed into answering, although, of course, it would 

look bad to take so much time on each question that the board member, hear­

ing officer, or jury will think the answers are being made up. 

Answer the question that is asked--not the question that you think the 

exarnin~r (par't.icularly the cross-examiner) intended to ask. The printed 

record shows only the question asked, not what was in the examiner's mind, 

and a nonresponsive answer may be very detrimental to your side 1 s case. 

=This situation exists when the wi't.ness thinks "I know what he/she is after 

bu"t he/she hasn't asked for it. 11 Answer only what is asked. 

Explain answers if necessary. This is better than a simple "yes" or 

"no. 11 Give an answer in your own words. If a question cannot be answered 

truthfully with a 11yes 11 or 11 no, 11 you have a right to explain the answer. 

Answer directly and simply the question asked and then stop. Never 

volunteer information. 

If by chance you answer was wrong, correct it immediately; if your 

answer was not clear, clarify it immediately. 
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You are sworn to tell the truth. Tell it. Every material truth should 

be readily admitted, even if no~ to the advantage of the party for whom you 

are testifying. Do not stop to figure out whether your answer will help or 

hurt your side. Just answer the question to the best of your ability. 

Give positive, definite answers when at all possible. Avoid saying 11 ! 

tMnk, 11 11 I believe, 11 "in my opinion." If you do not know, say so. Do not 

make up an answer. Be positive about the imp~rtant things which you natur­

ally would remember. If asked about little details which a person na~urally 

would not remember, it is best to say that you do not remember. 

Do not act nervous. Avoid mannerisms which will make it appear that 

you are frightened or not te 11 i ng the truth or not te 11 i ng a 11 that you 

know. 

Above all, it is most important that you do not lose your temper. 

Testifying at length is tiring. It causes fatigue. You will recognize 

fatigue by certain symptoms: (a) crossness, (b) nervousness, (c) anger, (d) 

care1ess answers, (e) willingness to say anything or answer any question in 

order to leave the witness stand. When you feel these symptoms, recognize 

them and strive to overcome fatigue. Remember that some attorneys on cross­

examination are trying to wear you out so you will lose your temper and say 

things that are not correct or that will hurt you or your testimony. Do not 

let this happen. 

If you do not want to answer a question, do not ask the judge, hearing 

officer or board member whether you must answer it. If it is an improper 
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question. your attorney wi 11 object for you. Do not· ask the presiding 

officer, judge, or board member for advice. 

Do not look at your attorney or at the judge, hearing officer, or board 

memtler for help in answering a question. You are on your own. If the 

question is an improper one, your attorney wi 11 object. lf the judge, 

hearing officer. or board member then says to answer it 1 do so. 

Do not hedge or argue with the opposing attorney. 

There are several questions which are known as "trick questions." That 

is, if you answer them the way the opposing attorney hopes you will, he can 

make your answer sound bad. Hare are two of them: 

"Have you talked to anybody about this matter?" If you say "no," the 

hearing officer or board member. or a seasoned jury, will know that is not 

right because good lawyers always talk to the witness before they testify. 

If you say "yes, 11 the lawyer may try to imply that you were told what to 

say. The best thing to say is that you have talked to Mr.~~~~~~~­

your lawyer, to the appellant, etc., and that you were just asked what the 

facts were. All he wants you to do is simply to tell the truth. 

"Are you getting paid to testify in this appeal?" The lawyer asking 

this question hopes your answer will be "yes," thereby implying that you are 
-· 

being paid to say what your side wants you to say. Your answer should be 

something like, 11 No, I am not getting paid to testify; ! am only getting 

compensation for my time off from work and the expense it is costing me to 

--be here. 11 

t.-8 
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4. References 

In addition to the above suggestions and guidelines, several additional 

references are available for further background: 

7/8/80 

Expert Witness and Environmental Litigation, J. L. 
Sullivan and R. J. Roberts, Journal of the Air Pollution 
Control Assoc., April 1975, Vol. 25, No. 4. 

Environmental Litigation and the In-House Engineer, F. 
Finn; R.C. Heidrick; K. Thompson, lJournal of the Air 
Pollution Control Assoc., Feb. 1977, Vol. 27, No. 2. 

Essentials of Cross-Examination, Leo R. Friedman, CEB 
1968. 
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EXPERT WITNESSES 

AND 

ENVIRONMENTAL LITIGATION 

J. L. Sullivan and R. J. Roberts 
The University of Western Ontario 

E11wll01»Mnlal 1oG191ellol'I II dHe!Dplng rapldly. In aclcllllon. cCMld­

etallle attMllon II !Ming glwen lo UNI eft¥1r-ntal lmPKt of new 

i.ctinolc:olcal dew~. C.>w•trl'WIMfll8 .II well aa c1111-. 
Oft8ft ..... organbed Ql'ousi- .,. pllldng unprac:ac5ented .... 

- on "*" lndultrln and • ...,. on oUiet part.I of It:• QO'l­
manl. Popular leallng has bean aldl~/ strvng ~ 1uch maaletS 

end~· •I• hall not 11eart 111rOftt. Thll 11 llkaty 10 ~ 
IUblllanUally Md Illa Mura m.:ir M• 1 repld lncra1Sa In Iha ,._ 

._ of anvkoi-UI IUK1 npKlaiy II Iha conllnL'Gd 111t1_. ol 

c:ert.alft lndu9trlal II Uw1allftad. Eaplrt awldeftca wm IN needed to 
IUPPO'f gow..,.,...,. la;lllallOn Md to 9Upport acllOrla lo pre..,..,. 

Ille an•OIWNlll. luctl maaa.H Wiii ... .,. lnatftable economic lln­

plcall0i9 and wlll 1.oka prldlctable ,..,.,_.. RKonU:ng UleM 

t'o1spolllla w~ provide a cllalllft9& tor Iha communllr wflldl .. 
protMf:llr dejland to a IMger Hllftt Ol'I lnl1rpr1tal!on In court• DI 

law. TM dlllltr of v:vtous Hparta lo gha adwtc:a dvCIU(Jh IM legal 

ptOCetl wll llO .-nllM II Ute mml alllCiha comproml- are lo 

lie lourld. I II 1M ~ DI L .. paper IO dllcusa IM galheriftg 
&rid ... ol ludl lillMllCl!IO a'lk!Mce In enwtroiwMntal laWIUl1. 

Environmental leg11latlon 11 developln1 rapidly. Jn addi· 
tlon, cn111ldHable attention 11 bein1 11ven &a the environ· 
mental Impact of new IA!chnulQiical developmenta. Govern· 
menl.a u well u c1tiun1, oft.en through or11ani;ed 1roupe 
are placln1 unpraced•nt.ed pre11ur11 on n111ny induatr111 
and 11v1n nn othor p:iru of tl>e ~ovarnmont. 

To a 1rut HIAnl, praoent forra1 of le11l1lauon 1tlll r•· 
main to ba t111ud ind &a prove ih1lr effectlvonua. Authors· 
tiff an the whole h11va acted with resLralnt and •here proa· 
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ecuuons have been launched the c:.auses ha,,e bttn clHr As 
a re!lult. 1ui1.11 relaung &a env1ronrnenlal problem» h.1 ... -. 
been comparatively few and in many CL<oe!' ha ... e nuL been 
vigorously contested. Companies faced with pr~uuon.. 
by governments for bresches or regulauons have ulLen ad· 
m1tted respun.,.1b1hty 11nd :eceived num1n11I punL<1hment. !n 
many cases, these &ettlemenU are pn' ste and un~eod. 
Becawie or thia dearth of laLJi:llllun the need for e:spert 
techr.1cal witnesses hu not been Celt very sLron:cl\ and 
comparatively httle npenence has been sained 1n Lhe en .. 1· 
ronmental area. 

This 1itu:11tion is hi.ely to change substAn~ly in the Cul· 
ure. Aided by what can only be rer11rded as an ast1>111!1hing 
emel'!lence of pubhc awalr.enml(, envuonment.cl r:rouP' 1i.:i ..... 
acored maJQr victories. These ha~. an sume ~ had pro· 
found financial 1mplicallons. Strunger go..-.rnment pn>· 
gr1ms in air and water pt>llut1on control are ai:io oei:1nn1nc 
&a have more impact and to threaten the future KUnuauc: 
well· being or aome industries. IU thew trends conunue 11na 
aa mor1 development.al project.a are at:>-;>P!Cf or d•ia)'ed b) 
environmental action• there are boWld to be mc>te v~UIOUA 
reaction• from 1nduAtry and other Ol!IMiutiuna. 

The resultin1 Up<iut;e in hLicauon will empha.'<1no the 
need for more technkal e:iper\a tn a_, in prn\1U1ni: 
knowledge ol the impllcatior.a lrom both the en\ 1runn\C"n~l 
and tha ec:onornlc poinl.s ol view. All kinda ol nµerta ..,111 
be required. Unul '9Cently, It could It') alnioat t.&!i.en 1ur 
zrantad tha& Hper\ w1\n~ In onvironment.s.1 ht111:at1t1n 
wuuld be ar,.lnMn or chemlata. The typn ol ca- ..,ni.:h 



occuned wer. usually related to 1pecific: problema. How· 
ever, in &he pus rew yean the qunuon or the envuonmen· 
&al impact or 1uch developmenL• u &he 1uperson1c trana· 
port, new ••rporta, pipelines, power 1ta&1one. danu, etc., 
have brought •bou& marked changa. 81olQ!11&e, ecolqr11u 
and 110C1al ac:1enl11ta have become involved in legal 1u1te 
or&en thl'O\:gh a sense or commitment c:onc:eminc the 111oues 
in dispute. 

E.,.,. T.....,_,, In EnttlOlllTINUI Llllptlan 

Oalo9o1TecMlcal..,_. 

(i) Who may qualify aa a technical uoert-and ho111 to 
find him. Generally, anyone who 11 Mqual1fied by 10me •pe· 
c:ial skill, training or ezperience"• c:an be an espert witneu. 
"fTJhe witness must have sufficient 1k1ll. knowledite or es· 
perience in that field or calling as to make 1t appear that 
his opinion or inference will probably aid the tner (o{ Cac:t) 
in his search for truth. ''Z 

It is not essential that the witness be a scholar or ape· 
c:ialist in his field. ''The knowledge may in some fields be 
derived Crom reading alone, in some Crom prac:uc:e alone. or 
as is more commonly the case, from both. While the c:oun 
may rule that a certain subJect of 1nqu1ry requires that a 
member or a given profession, as a doc:tor, an engineer, or a 
chemist, be called, usually a specialilt in a panic:ular 
branch within the profession will not be requ1red.''J 

The question whether a person qualities as an espert 1n a 
particular field is a matter for the discretion of the trial 
judge. For this reason-and also to enhance the cred1h11ity 
o( their espert 1n the eyes of the trier of fact-most envi· 
ronmental lawyers choose to err on the side of over-quafifi. 
cation. They avoid the phys1e1st or engineer who is a mem· 
ber of a concemed citizens' group and wants to volunteer 
his aerY1ces. MA fellow who is just a volunteer, who does not 
have prartic:al e:iiperience in the field, may be damaging as 
a witness because or -•kness during cre>q-esam1nat1on. 
He may be vulnerable as to his academic esperience in the 
fie!d, u to his practical esperience 1n the field, or as to his 
empirical study or the problems at hand .... 

When finances permit,, en111ronmental lawyers will tend 
to select their techn1caJ ezperts on the basis of "academic: 
credentials (to i-;1t1ally impress the judge or the deos1on 
makers), professional esperience, and attitudes.'" the lat· 
ter quality referring to the ability of the e1pert to refrain 
from c:olonng hie tesllmony with 10Cio-econoa11c: Judgmenta 

·adverse to the lawyer's pos1&1on 1uch aa, "Industry should 
not have to do this." 

Where to find these technical e1perts? There are many 
IOUrc:es. Government agencies such u the Ontario Ministry 
oC the En111ronment ha\'e a number or highly qualified 
lechnic:.il esperta who are their employffll. However, while 
the 1ov.amment may find these esperta uaeful in ita own 
cues, tnere may be drawbacks to their u&efulneu to pri· 
vate lit1ganta. For ezample, 1n Ontario it i1 virtually impoe· 
1ible for a government employed tec:hnical 11pert to teatify 
concernin1 matt.en within t:1e 1eope or hia employmenL 
The Ontario Public Service Ac:t7 prov1dH th1r every civil 
urvant mu1t take 1n oath or aecrecy chat "ezcept •• I may 
be legally required, I will not d1aclOH or give to any peraon 
any lnrormauon or document that comn to my knowledge 
or poueulon by rn~on or my being a CIYll 1ervant.''• Simi· 
lar prohlbitluna may abo re1trict the avallablllty ol 11perta 
who are employH1 or prlvec.. lndu1Lrv. 

More rerule field• In which to ncrult eampotent 11pert 
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WI~ iadude Uniwfwty (~, P"Ylle pnc1llll­

eoft1Uh1ftl 8ftllMftS. -nt !'WCI- frOfB "°""""""' o1nd 
indu.&ry, and authors ol t.edanin.I boob and antet.. \l•nv 
pro(ftllOr.al and t«hnice.1 llOClftJft maurta1n ,..,..,. u1 
their membership by 1peaalay. SoaecM9 1n Can.da m••n 
ta1ning 1uch lisle include, intn- olio, &.'ie Chemical fn,11t•N 
ol Canada and the pro(emional etllJneenair ~U\Mln• ul 
111any prov1-. • 

Finally, it ha been auunt.ed that when UI enftlonmni. 
tal lawsuit require1 more than - technK&I n:pPrt. 11 "' ed· 
Yilable to "have one espert find anathn. Yau need-· 
one whme judgment you can tnllt, because then an 1 Int 
or people, pamc:ularly in the eir pollution rield. wl-.o hnld 
themaelvps out lo be esperta but who •re J'm& tembl.e 1& 1t 
.•• One pnrc:au&ion, trhen you find your rim good npert, • 
to give him the job oC finding npnu 1n relaJed r .. lds. He 
can do a much better job by chec:lr.inc prof'nwJG&I rrpu&a· 
tiona in the ac:ientilic: community than you can by loolunc 
at a reaume.''10 

(ii) Delin11at1n1 the field of npnsiM. Many t111Y1ron­
ment.al laW1uita do require the lerYICeS ol mote t.!lan on. 
espert llfitnesa. They contain a range ol technica.I ISMlft 

much broader than the range or compeiellft ol eny °"' n· 
pert. ''The man who kDOWI about radinectrve ftDISll­

may not know about disaemination 1n the sod or the at­
sphere; and those e:i:perts who 11111 luiowl~;re&Me abaut 
disaemination may ha\·e no e:apert.lle in the health prob­
lems rawed by the emisa1ona. And ao it goes down &be 
line."11 

Aa a result, 1t ii necesaary carefully to delineate the f~ld 
or ezpertise or 1111y one espert before he &ekes the 1tand. 
The opposition can open a sometimes lat.al weakness in the 
en111ronmencal lawyer's case if the latter'• espert orierw aa 
opinion in an Ille& beyond his competence and then is made 
to look a fool on c:ross-eum1nat1on. Karagan1S sugr.s&a 
that to avoid this possibility, the lawyer should M(blriq the 
e1pert1 1n for staff conferences. for alloc:atlon of ft!lelll'ch 
(unctions, and have them try the cue to (the la~rl amt 
to one another. One or the best methods or finding OUL tbe 
weaknesses in your case IS to let a sc:ientast posit hu lind· 
ings before a group or friendly but criUQI coll~ 
Weaknesses will become very evident, and, believe me, pot· 
lution cues are not always aohdly on the aide or the (plain­
tiCO and against the defendanL The defendant wry often 
has 1ome good ugumentll. "12 

(iii) Limiuq factors. Perhaps the moat significant limi­
tation on the lawyer in hie choice or ezpert witnesses ia fi. 
nances. It has been said that •• "(c:)ompetent npertl will 
run be&ween four and aiz hundred dollan a day. " 13 and 
that u(1)everaf hundred thOUIBlld dollars II 118& an Uncom• 
mon e:i:penditure in tho development ol envuonmental '"" 
timony. Such teatimony IS little different in tenna ol U-.e 
money spent, becau11 or the co:nple111ty of the iuu. in­
volvf'd, from patent litl~ation. Thme .•• who 111'9 fanulm 
with the development or Hperta In patent htiptlon know 
how coetly it can ba •.•• We •llmate that the coat ol n· 
pert testimony In our big c:ues will run bat-n t-nty and 
thirty thouund dollan per cue. "1• 

Ir there .,. no rund1 Crom which to pay theee larp WU• 

ne11 r-. the envlrontnental lawyer Diii)' be raquired to fail 
back on concerned clLaMm' 11rouP1 and c:onHrvauon ort•· 
niaat!ona for technical uporu.. Aa S1w poin'8 out. "there 
are numoroua Hperta •ho are "'illifta io contnbute th&ir 
time wlthou& chal'll'I beeaa1 lhoy are· dedlca&ed ln Lfte 
cawia or COlllUYatlon. Tha dtcllca&laft U1<6la '°en 1n.opmnc 
de1rn amona aurprblqly larp nWDbeN ol 11P91t phyuca! 
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•nd 1oneMll KienwLI •nd nthen who.,. nfficen. employeft, 
or merely memben or ma1or ronaerv•Uon or11an1:rationa « 
citizen•' irroupm .•• "n 1'he lawyer mmt kHP an mind, haw· 
ever, that volunteer nperu ob1.111ned through thne chmn· 
nela may be pmnacularly vulnerable dur1nl( the crou-eum•· 
nation. To avoid openm11 we•kn- 1n h11 cue, the i.wyer 
lhould lake special care to dehnHte these pel'llOna0 raelda of 
Hpert1ae and ltay w1th1n th011e bound• du,,ng direct eum. 
inataon. 18 

It ill pouible that in important caan, tame memben ot 
uni,·enity lacultaH and othen m111ht be penuaded to te1t1° 
Cy without compensation. "E1pert testimony an an 1mpor· 
tant environmental lat1gat1on UI 8 ID8lk or prestige In al. 
most anyone'• curriculum v1L1e •••• It aa no deroKataon or 
the nobility and eelnesanesa or thoee who have given many 
whole days and weeka, with no or nd1culously amall com­
pensation, to poanl out that auch recogmuon may be help. 
Cul to the upert witnesses an in tan gable wa)"&."17 

Fmic:llana o1 a. Toclllllc:8l It.,. 
(i) Pre-trial. In comple:a: environmental litigation. the 

technical Hpert can fulfill a \'U1ety of impnrtanL functions 
at the pre-tnal stage. For thas reason, the wise lawyer will 
retain bas technical ellperts IS far 81 possible In advance ol 
the actual trial 

Fint. haVlng has experts available early in the proceeding 
gives the lawyer a chance to make effertave discovery 
against the polluter. The lawyer can be educated by the H· 

pert about the details ncctsJ&r)' to make discovery efre1:· 
Live, 1uch u t.'le nature ar:d history of the mc!uatry in­
volved; the technology available to correct the pollution 
problem; efrort.a, ii any, by the industry to ollev1ate such 
pollulion; the physical and chemical nature of the pollu. 
tanr'I; the potential &ources of the pollution within the of. 
fending plant; and the short and long-term b1olog1cal ef. 
fects of the pollutants. If the esperta are not available to 
assist in diacovery, important areas of investigation may be 
foreclosed. 

Second, the expert brought in at the pre·trisl stage orthe 
litigation also has time to marshal! hard evidence that may 
prove indispensable at trial. analyze the data already col­
lected, and m'.!ke recommendauona for add1uonal research 
or testing which might buttreaa the case against the pollut· 
er. The 1mportanee to courts of 1uch hard evidence 11 high. 
lighted in &rcz Coal Company us. Air Pollution Comm••· 
11on, Commonu:ealth Cl{ Prnnayluanaa Iii In that case. the 
air pollution comm1111on issue~ an abaten1ent order which, 
in effect, required the coal rompany'a coke oven1 to shut 
down. The coal company took the Commu1a1on to court. In 
eourt, the Commi1111on presented u 111 chief w1tnes1 one of 
ii.I own air pollution control engineen. In the word• of the 
court: 

Thi• rn1ineerin1 wilne" t11t1fied, in odrlllion to 111a 
quol1{1rot1ona, to a uU11t to the 1cent' of Barta'• rolce 
owru . . and to h•• obaer11at1on• conC"rrnint1 1he 1m11-
1ion a/ 1molir fram the operation of Harl•'• rolir 011rn1 
..•. From Iii• ab1er11at1ana, hr te1t1/led lhol the rmolcr 
1mi111ona wer1.:.n e:ic111 of the pt'rm1u1blr allowanrr of 
1malc1 a• 11tobli1htd by 1h1 Comm1111on'1 rr1ulat1un 
utill11n1 the Rin1rlmonn Small• Chart ... 11 

Thou obH,.,,atlona were rtjectad het'aUM the Commie· 
1lon'1 espert did not have any hard evidence to bock them 
o1p. Tha court uid: 

The ploblr"' 11ri1111 in thal thl1 U11tne11, 11ltlwM11t ad· 
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lfUltHly On ''llf"Pl. /or t#I' ,,,.,,.,.,_, n{ tlt1a '"'' r I olut 

nol mcli• any •tot"ll ,,.,.,,,,,,.did"" wlal11,, ""' / 1":. 

GlJG1too/,. 1n.11rum,111011on In '""a""'" '"" • ..,.,, ,., ., 
fo/111111 porl•~"lllau, ""'""'~ f:G"•rulalr ,,, .,.,,,., .J,,. 
1uy . Thr Com-••olth ,.,.,.,,, 1n rlf~• •• ,,,.,,. ""'~ 
tire •hutdnwn of ~r·1 colt" 01-..n• TPiu ._. "' ·-01/ 
mattl'r To pefm1t thl' Com"".,.,,,.. In ,,,,J,r 011 ,,,._,,,. 

ment bo11'd '°'''' U/'O'I thl' l'l•uol ,,,.., •• ,,,.,, . • . "' 
hHrt of foirneu zo 

Third, lhe IOOCler the npen i .. .11hl• lo 1mpan 1111h .. 1,.,.. 
)"er a thOl'ough undentand1nl( ol IM probiema 1n 1r. .. ,,.~ 
the more 1uC"Ceuful ,,..,. la-.yn as l:a:oly tu be 1n '''"""'""nc 
and developin1 an effec1.lve lrw •lr•l"J lo 1rnpl.nwn1 1n 
the cour'l.roorn.;. 1horOU1:h undenwnd1n;r ol the \ec'hr ... l.,! 
ical problema involved can be invaluable tn tlw law,.,r 1n 
decidinc •hat hard 1md~ to ~n&. who shnuld t.,.. ha~ 
Witnesses, the que-5llOM to uk and he- far h. s:i. .. 11<1 i:n 1n 
crou-eumining the witneun for tt>e ~her 1id. On :h ... 
acore. 1t ha l>Hn pointed out that 1n ~v1ron-n111I :1•1.:.i 
lion 1t ill ~ry ''tMt the attorney be aa es~rl .... "' 
more expert than t.M npert." 

La.atly, t.he llPf'U must ail down wuh the i.,...,H 1n a 
pre·trial conference and carefully pr•pore h• °""'" d1~ 
testimony. The i.W)·er ,.'Ill "try to h3\e the espen '"'I.pre· 
pared to present h11 aubtle thecmes •n u an1CU!aa.e a~·J A." 

con~te language as ~able. The n~re VftKUe and rth .. "'al 
1uch &estlmor1y is, the more likely 11111 that the ~1tr.oH1'• 
attempts at dension Wiil be romplementcd •nd th"" fur­
thered, by the general psychol°'ical effee1 the w1tr-"'"' h.:111 
on the court. '":I 

Thie LS ~l:;,o the ;>oint At which '"c!a."h..."I oi temperar">t-:>~ 
and t.echmques-r1 ere resolved. "Such a c:onll!'rf'n..~ K· 

quainc.a both iawyer and witnes.s wuh Lhetr IT'Po""\I" 
:nethods of presenLlllJon. t.he IS.'IUH COM1deftd C7UnAi .1nd 

the questions lo be L'ked-in short a rompie~ napriun ,... 
suiting an a smooth convincing prl"'entatinn.1:1 

(ii) Tflol. Al mal, the technical erpert has two pr•Da· 
pal functaona: 

To gi\•e t.esllmony interpretinir th. meeniftl ol l~h"°" 
I0111cal evadenre for the benefit of the flld·liDder, Le., the 
jud~e or jury, and 
To r,1ve technical adv11:e to the t:ricJ lawyer, panl<'Warly 
during crma-e•am1nauon o£ the uther aide'11 Hp.n£. 

Ry far the more imporl.ant function 1s tho lir.L Th• °"t• 
come ol an entire envnonment11I i.Mlull 11'.0Y MP"n.i on 
the efficacy of such tesllmony. Ir the i.wywr doe. not p.r· 
ce1ve the neceuuy ior npen l.t'<ttlmony oa a panicuhr 
iuue or the p1lfalla aaaoc:iated with u•ul\I tec .. nn noeru 
in auch areas, the rnuit could be d1.11411ter f~ )us client. 

Eaaentanlly, the 1ubjK1 matter to whidl e:iapert t .... :1nw· 
ny m111ht be directed c11n ba hrolien down into th. foilu11ru~ 
broad categories: (al Causal cannect1u11: (bl PGilut1<•n \"'""" 
lrol technolCll(Y; (cJ BreGch oi e1i11U&on 1iandank ldl lnj\I• 
ry; •nd, (e) ll:11na1ea. 

Each or tho'!aG C&te;:or1S8 raises ila OWft llCl"'lal Ml u( 
pmbloma which niay dact111.e UM uaa of an espert ... will be 
aeen In the followifti &.aL 

In many envlron1R41ntal lawwl~ one ol lhe mt•I dirfl. 
eult ma&uirs to proite i. &hot the riefolldanl cauaea ,~ ... iniu· 

ry. '"Num .. l'U\18 u1ent!fic and &c\'hn;nl prubknu ••••• "' 
atl6mpte w llnl& acuvltlea ol a civen d11fencknt ah;o.;euly 
caualnc polluUu .. " wuh plalntdr. cl:Wud in.JUl'Y bu.a tnal 



Jl"'llutwm -,. Tlww pr11t.i.ma c:•n ariae in a varM'ty ol a.n• 
...... rnr •11r11ple, •hf .. •nr lhal air. wai.er Of - pna.. 
t1nn from the del•rwl11n1 '• •oe»raunn and n<JC &he ns-rai.,_ 
a( hi• ne11hbnn C'auwd lhe inJUrr. llhcftnnc lhal an nil Ilaria 
•h1C'h damqtd ti. ... ..._ nr pr111Mf'y cam• fmrn a JMrtlftlW 
1h1p: ur 1hnw1ftl 1ha1 hcallh prDhi."'9 r.-ulled fMnl &lie de· 
rendanl '• pnlluuon and nnc from d•- Jn 1uch nrrum· 
1C..nt'fl lhe 1«hn1nl np.rt may Pf'W9 1nvaluahloe In .. ,._ 
fini•rinc or ue"talpa1m1 lhe d•fendanl u dw l'ellpona.ibl. 
party. 

··or Hample, in Ru••'" Tl'fln•ptwl l.ul w. nritaNJ ,,,,,,,. 
lffb/, lm11,2' 1«hn1t'nl nrwrt.a uMd car•fully irathenod and 
durum•nted •Vldtnce 1.1'1 priwe thal pnllutanu •m1tted into 
th. air frnm lh• drr~ndant'• r~nctry ~rn&inn cauwd '1M 
pla1nuff"1 inJury. Th" pl111nt1ft cnrpnra11nn orwHtlod a rww 
ur 11.nr11• y8"d adJacent to thaa foundry A a.hort while 
aftu rommenanc nperallon1 al thia loc.lt11>n. it came tn &lie 
pla1nlifr1 altenuon that the paant on a number nl can in 
th• yard wu hecom1nir plll~ and cnrroded. When a dwm· 
1111 1n11pertrd 1he dam11xe nn aoma of lheile C'•"'· l:a fnuncl 
part1cle1 which -re de1rrm1n.d throuih m1cr011COpic ••· 
amanalinn 1.1'1 bl! -red irnn ru~I. black irnn Kale. whua cut 
1mn, chilled c:ast imn, l?HY ca•t iron or malleable pearl t'at 
ir11n particle., .om• n( which wen! •pherical an form, and 
mancane11e 1ulph1de crya;tal, ..• parucln 1nc1dent to found· 
ry oper11ionL -•To 1how conclusively that th.-. panacles 
came from defendant'• foundry, •PK•al panell or 11.eel 
pa1:1trd in the same way L" the can:7 were e1posed in vari· 
ou• part• or the pla1nufra premises. After fony-1.111 d.ys 
the panela were esamaned a:id 1howed marked p1111nir. It 
wu" found that "(llhe pl.ates ~hid1 were er~ 1n aHaa 
on the plaint1fra properly mon! remote from the def11n· 
dant's plant 11how that the 1urfac:. wu affected tn a leuer 
dr1?ree.··1" 

Cau!Mltinn d1rticult1es rcquirin1 the u111tance of espen.a 
al•o have aru1en in daAputes nver od 1palls. For example. in 
U111t1td Stat,. va. Tankrr Mo1111oon, 19 th11 evidence of an 
e1pt'rt -.vitne11a ahowed conclu11vely that the Mnn.110011 did 
nut t'aWle an nil 1p1ll that fouled a part of the Piscataqua 
Hiv•r in Nrw Hamp<;hire, despaLe 1ubatant1al carcumaC..n· 
ual evidence indicatmr re11pan11b1h1y. The Cuut Guard re· 
cei,·ed a c11mpla1nt of an nd siiall 1n the nver JU•t u the 
M1111s11m1 w111 lin111h1nir d1acha1rc1r.1t a cargo of No. 6 f!unker 
Oal al a terminal in the aame v1c1n1ly. There were no traces 
or ml around tha Mnn11onn'1 hull or the pier, but ahe wu 
th• nnly tanker 11 eny of the tcrm1nal1 and the "p11la1e wu 
No 6 oil. On thi1 bHis, the Mtlluonn was charirl!d by Iha 
Co1111 Guard w1Lh a viol:illnn of the Oil Pollution Acl"' and 
required tn pnat a SIO,CKIO bond and arran!te for the clean· 
up of the pollutmn at her own upen .. before heing permit· 
ted to 1et 1a1I. At trial, chemical snalyaia of an 111pert 
"1howed conclu1ively .•. that althou1h the oil 1pilla1• wu 
No. 6 oil, it wa1 1pecial Navy 011, an irony which w111 not 
pureued-and nnt the commerciaJ 1r1de camed by the 
M••nlOOn." 

The le1Umony or uperu nn lhe luua of nuutlon can 
become crucial In dealanr with 1u1pected lnjurl11 to health 
rrom envlronmrntal haz11rda which are 1aph11tic1ted and 
hot ea1ily tr11c:ed. There h11 been rac:ent nnerianee with 
&hi• In Toronto In conn:icllnn with hl1h-lesd hla>Od laval1, a 
condition •hld1 t'1u1e1 brain d1mqe In children. In Cana• 
do Metal Company I.Id. v;, MatFartane, 11 th• Onl.lrla 
Mlnlotry of tho F.nvirl'nment Issued two atoo ordan .... n. 
tlally 1hut1ln1 down th7 pl11nta of the Cani;da Metal Cora.• 
piny and Rot.o·C1:11 L1mlt$d. "The 1tap ordera were luuad 
lnunediately iltcr data 1howln5 aom• high-load blood leY· 
ell In ponon1 r111ldlna near the Canad1 Mellll plant had 

IH 
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._ ........... tt, Ow Are \le•.,.,,., ~ ..... ., ~ '" 1W 

C11y trl TIWNl&o'• u.dwal °"""" n1 H..1•., ., 1~ -~­
at-.. l1'lp ard.n - Q--""'d bor tJw ~ C ••1H nl I 'n 
lnM 11r. Dr ~Ila S.S. I ...... Hp.N1 ...... _. ..... , ... 
ct.le...-.an .. c.tr'*t""' IM "1N.,.._ ..,._., n.. \4,,.,. 
II)'"' IM 11'.an~ did - ~ ... ., HOOS" ........... . 

tr/ ifl r.ftull.al, ~ lo "'"' ....... - ,.,.,.._,, '" • .._ I" 
~ a( &M Air Maftel!ll-1 hnlwtl ,......,. a &!•H .,.., 
noer'1 Npnf't •1hat -.I.~- e...t ••ho.nl .,., q,.,.:01y 
Mlrn)"I in rhe Wtn•IJ' ol aboo ("-..de J.m..al ('..-~ft'f pl!Hlt 

hod IJlown ln1la al iNd ~MJ m He- •I 1.':.w 
found in ,.,,_, urban --- -w Ti.. ... ~ d• 
mi•.d ah;. ~. ..Jiltf, -" ,,_ ,,.._._ .. ..,.....,., 
Yalu.. UWf9 18 &lie 9ICf'dl 'C>-"°"9bf<r m ~- nl !~ 
found in llia -1 iuben ..,.., •• _... ... n.,. wn - -· 

ldimce a IO what INo Ind ....... - r11 a ltnf'Pl•I ·-· 
IN11l. let alone what U.. d"911ft"1I • Im _.. r.>111d ""C•rd· 
ea • a nanu.I 1nb.n """'~ To .., Uiae S...S ~ 
in cti. 1od. wr.t.tinn incl smi...& - "' 11!. nr1n.&y "' • lw 
Canada M..c.I Plant _,. in •an. ol ci..- ,,,.,,.,,.. 111 a 
norm11l urban ft!Tlmnnwnt. •"--'"" &ha& - •• .a. 
IOluc.ly ~ble&->t Tit. C'OUft aJ.o ~ • -·~-· 
Ila.I, eTidence ntad in the alT'Jda,rn al blnod '-• t.t~nt hv 
DT. Gcwdnn S&oe>Pa, S...aor ~ F..--..~ 
Heal:..'i. tor Iha Ontano Mirmtn ol tW•lda. ·11i1» .. ,.." 
laid ;;:real empha1a on tJw face lb.at. al i25 ~ ie.~ 
i22 ,...,. in effect found .... ta h"9 UMafe blond looad .,,,. 
ela. In other ~ on &he baa ol 0. atrida,,,t. ;<f ~ r:I 
thaM l.Hted liVI"'-' Ill the Y"a!'.llY ol Iha plu.t ~ -
unsal'a btood lead i.-i.. E- the ,.._ for hoeh i....t 
levrl cont.en! in tbe thne prram:a _,. an.nbut.aoM. m 
10111e cun.. IO olhn Cl\Dft. • 

......_Cem•n.- 1· a 
It 1a not unusual fM Hpttt W'it--.s Co be talied 11pun IO 

te11tily wl-.e\lwr there ia 1echnc&o1.v BYB11abk wh~h • aoa· 
ble of avertini Lhe polluuoo ~111 1.11 q-- ~-Kh \No 
tamony c::sn make or Lreu a c:.ao turil .. • nunenr•• actlOft,, 

where th9 ralaef aoush1 ia an 1ntunetion ~1"9l •11t•tllftolf tbo 
oll'endinr pollutanL In tho ab.enc. ol ~!a~ nooble 
nf ccnuollinc &he polluuoa aa lllJUIK'lbl macht ...Wt 1.11 

clo111n1 down Lhe plant and tJ\.rowuw l4rt9 ~'-"" nl ~ 
pla out of work- prospod -. cvwu find un&tunJiahle. 
Tho problem aa 11 el11.11ta iA llWl)' courts ia t.be U.S. •• pu& 
thia way: 

(Th prac«Utor) m&ul al..o .Jto. tlaal tftAltOIQIOI uut• 
tapcble of c:unf16 IM pro/>l•M.. ~ •.lier .. ,.,.r 11/W 
uo1111 may lMconae will• NfQl'l4 to llwu11•.r cl- puJl..I. 
a~ 1ndwtne•, coc.rt .. tocJ4y - e.irl,...wly r'f'tlxt~: 10 
•nJ!Mn lllGJU ftOllOlnlC' acru1tl1n /a,.. n.rre..ily draiu111 
watla one andwtry 1n lllino&1 Gla1C'A HPlplOya '""""" t~. 
12nd people. 11aHV 11 1101 llWC'" DQ&jfe ebt rAr f·1~r 
that thry ,,,.. C'CIMlln.:I' c~ri- ,_~•I dr•raci.. 
tio11. W1 d1Pfl01Ulrated thaa to llM rowl, a"4 rite rr ... r1 
1imply 1aid lo tu, "If you ti\llM I• tru,Y •ftflltUlh lu pi.1 

1l11.1t1n ll&OUMlld u.'OHt'N cut o/ ..... )'all .... •Hh ..... 
to.ko11." . .• n. ral• o/ 11'1 puJlbt pPaaft'&llW, .kt.,,...,,,., .. 
to do 1wl')lla1111 ~bl• to 1u .. 11e1• 11&1 •"'1u1a11 
IOUl'tl. 'T11UI, Ill letll:U o/ (Jl'OO/, lllt' ... pnJll/1• •• _, 

pro:;1111 th• pallullOJt ~I •~"I llt•t '"'""'"'""-" "~· 
1111 to dHI 111ttlli u In 1t-.ry C'tlff 111 9""1tll I htlt • ~11 
i11uoluftl, 1"411 la 111• /1rel qwftl•- IM iuC.,.. ~ 1ulied 

H 

The quNUClft whether &ectuida«Y 11iaca whkh la taP1ble 
ol curlNi th.a poUi&tloe ~ • &llo lnaporunt lo l'al\8· 
d!on courle, \houch poihape ID•-.... 111aat lhU\ in °'8 



U.S. •tore iuuinc a preliminary 1n1unction, 1.e., a tempo­
rary inJunc1inn •c•11111t em1U1nir the otrend1nc pollutani.a. 
Canachan couna follow the lrad1tlonal Amencan apprnach 
o( Nbalanc:1ng the equ1t1~." a proc:na whu:h necnurily in· 
volvn c:ons1deration or the overall aoc:1al and economic ef· 
tH"U o( 1uc:h ac:l1on. Some Canad1al\ c:ourta have applied 
the 1a111e principles in determinmc whether to iMue a per· 
manent in1unct1nn. The imporuince that thl!lle cnurta al· 
tach to knowing whether there 11 technnloirY available Cll· 

pable or alleviating the pollution problem 19 1llua&raud in 
the opinion or MacDonnell, J. A., In Bottom YL Ontario 
IAa/ Tobar:r:a, where he stated: 

The defendant'• factory, rmplny1ng 1C 1• •aid •ame two 
hundred men, ha. been equipped with ruery known de· 
uice fOI' preuentinf thl! eacape of fumH and •mella; 1t i.s 
impo1a1ble to auo1d the dittomfart cawed to the plain. 
ti/I without atoppin11 the operation of the factory alto-
1ether: to grant an in1und1on prnh1b1tinll the prtnent 
nui.sance would mean the rlo"nll of thl! plant, r1t1ultin11 
not merely in lo.ss to the defl!ndant but in unemploy­
ment di.sa.stl'Oua ta a •mall community . 1& 

The c:ourt substituted money damagH ror the mjunc:t1on. 
On the other hand. there have been Canad um cases 1MU· 

ing permenent 1n1unction11 against pollution by large 1ndus· 
trial operat1om1 Wltl-out even con011der1ng whether technol· 
ogy exists capable o( allcv1aung the problem. A classic H· 
ample is the cue of McKie vs. The K. VP Co ltd, 11 

where the court, with no idea v' •ther technology capable 
or curing the pollution problem ..3 available, permanently 
enjoined a kraft paper mill m the Town of Espanola "from 
depositing foreign substances or matter in the Spanish 
river which alter the character or quality of the water flow­
ing over the lands or the pla1nt1ff." 111 In so doing, the court 
apparently follo"ed the Enchsh tradition in granling per. 
manent injunctive relief which eschews as a function o( the 
legzslature and not the judiciary cons1derat1on of the ques· 
tion whether the e:iierc1se of the rights of the pliunurr 
ahouJd be subjugated lo the economic interests of the de· 
fendant or the community. Several other Canadian cases 
have taken the same tack. 

A noted Canadian authority suggests that th1a apparent 
conniet. in the approach of Canadian couna towards issuing 
permanent injunction• ia tending lo resolve itself 1n favour 
of the English tradition.19 But even 1f this prediction 
proves to be correct, Canadian courta cannot help but be 
influenced by Lha potential economic impact of dec1s1ons 
al'fecllng ma1or industries. It appears that for this reason 
alone, the expert witness will continue lo be called upon lo 
Lntify whether technology Hiila capable Of curing the po(. 
lutlon problem under 11amination. 

.,.... "' lmllllon !IBllllMll 

One of the leut comple:i: issues callinir for the evidence 
of a technical azpert 11 the question whether e 1tatutory 
tmlNlon 1tandard or re1ulatlon hu been breached. The 
luWI la u1ually cut-and-dried-wu the level of the pollu· 
&ant irreat.er than that prescribed in the •tandard? The 11r· 
vlen of an espert 1ra required hecau1e many pollutants 
c:aanat be date=ted and measured without sophlatu:ated 
equipment and tochnlqun. 

For e:umple, In air pollution cue1 it la often neccraury to 
undanaka 1tack aampllnr, a complH technlqua for det.er· 
111lnln1 what pollutanll are emitted Into the air An acc:MB, 
uaually an outalde liddar, mull be erected alunt the 1ldo ol 
t.he 1mokt atAck. Then an oponln1 or eppro1lmately 14 In. 
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1n diamet.eT m-C fM. made 1nc.n tJw -111 nl :two •t.oc:k 111 
order lo inaen the pml» Once tJw -* .. n>ll., 1..d 11 

muat be analyud 1n a labrwatapy In d~nw 1f anv •l.lllu 
lory hm1tat1ona have been e~. If the pla1n11!r rf,,.. 
not have ac:c:n1 lo the 1&11ck, he may undenak• 1 nimp1r1 
&estmir program UAinc elahorac. pqu1pawnt at th. FK•rnr:1 
end of the pollution. Th1119 what tnnil place 1n 11\p Hr,,..,/I 
TranAporl auie, .,, where an analys• ol lhe dwi1 d•pr ... 1ca at 
th• rrceiv1n11: end proved that the defend.ant ... ~pnn.&a· 
ble for the damaire. 

Some testa which apPftlr relatively 11mple tn perl'cwm 
create many problel'IUI when a layman att..mptA to pr-nt 
the resulta aa eYJdence. One or thfte drnpttvrly "mple 
I.ell& mvol'es the measurement of 11molr• rl•ll41tv u.•1n:: " 
Ringelmann Chart. The chart compn-es a numhf>r "' ~had 
ed squares which represent varioua deru11lles or 11moke Th,. 
instructions mlonn the operator that he must 1tand wnh 
the sun at his back. hold the chart at arm'• l•n1Cth .tna 
match the shaded area with the 1m0Jie •mef1C1ni from 1 IMo 
stack. Recently, 1t h:zs been •uiirnted that anv c:1uun 
using the smoke density chart may give evid•llC'P Bl trial •1 
However, to be sure or having this t'Yldenc:. cn·en IL• rull 
weight, it is adV1sahle to have an espert conduct the test. 
"Convactions are difficult to obtain because of tl-.e nntnn· 
ous inaccuracy of the R1ngelmann opacity lftL l.12ht C"Oll· 

d1uons, position of the observer, and diamet2r of the em1S· 
s1on stack are factors which e11n be ra1SPd to cast .. ubootan· 
t1al doubt upon the validity of the le!IL The fpla1ntim mwit 
be e11tremely careful to properly prove that the particular 
1.esun11: device employed zs the one referred lo in 1he lt"g•la· 
tion."42 

Beyond the practical reason11 for having an espert testify 
there may also be leg1sl11t1ve restncuons on Ill.ho may pres· 
ent evidence. For instance, under Rexul:it1on 15 of the On· 
tario Air Pollution Control Act4.I only a provmcaal otCicer 
may rely upon the smoke den:uty chart to enforce thP 
Act.•• Similar restrictions eust 1n some slates nC the L' S 
One such restriction, a practice or the Cnlursdo State lJe.. 
partment of Health restricting the ceruCicauon of nperts 
in the use of Rinitelmann opacity re11d1ngs to emplu'~ ol 
the State, was recently struck down by the Colorado Dis· 
trict Court.•~ 

The ract or injury is not always obvious and es pert testi· 
mony might be required to prove that inJury did OCC'\lr. 
~fed1cal e:i:perta often are called to ~llfy on lhL~ L11.~ue 
when the activity ol the defendant ia alle~ to be a health 
hazard. The difficulty Mth respect to injury to health 111 

that the precise hann from upcsure to a poll\:tant. eYen 1n 
quantities 11ceechn1 established limit&, m1~ht nnt ~ de· 
tectable or might muquerade u another 111menl 

A 1ood e111mple of how medic:-.U Hper\3 can b..• 1.:.wd a111· 
elusively to prove 1nJury from the pollution o( .tw deren· 
dent occurred in Maryland vs. Calaz:y CltewuC"al c,, l.1d •• 
In that c:»e, G111aJlY Chemical wu enuttil\8 into the sur· 
roundinr atmmphere bc:nnne, methylene chloride and 
methyl ethyl lcetone fume .. Th- rumes had hule odur 
and were ~ubsbntJ1lty undetectable In &.he •ur.ounchn1 
area without 1clentltic lnatrumenta. A number or per-ona 
Mldfn1 In this aNe eomplain9d ol hMdache. nausea, 
drow.lneu, and abdominal pain. Ho-Yer. the m•JOIU:V ul 
persona In the nelarhborhood, aome ol whnia lh,"td nnt door 
to the p'3:it, had no auc~ complalnta. tr t.hia .... ,. the ooly 
1vlrlence ol Injury oll'1nd at ulal. t>ie 11euon uf tho Mal• or 
Miryl~nd 1."0Uld havo ratl:cl. The cow& would have run· 
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duded tl!.t there wu no 1n1ury, 1ha1 the compla1n1J1 ur lht' 
ne .. hbon were the rnul& ttl auranuon or annbuuble &Q 

camn a&her than the fum" (mm the plant. 
..,.. l&ate C'hnched Ila cue wtlh lftt1mony rmm medical 

uperu which nnt only linked lhe ailmenta complauwd nl 
by the ne11hbnn with the fumn rrnm 1he plant hut alM> 
IUQftlted that the absence o( 1ymptnma 1n ochers did nnt 
mean that the)" were unaffected. Thrre d1rre,.nt medic.ii 
dexlon 1e<11ifitd that they had namined a numher nl 1he 
compla1n1na ne111hbon and their l•bnracory tn~ confirmed 
&ha& clwff people •ere auffennir from pancreallt11, an ail· 
ment that can diunare the pancreas and I.ad In d1abe1ew 
On4t o( these ezperta &esllfied that "(ill wu her opm1nn 
that the operaunna of GalHy Chemical Company were ad­
venely affecting the health of the Valley rP.ndenca. Th•• 
opinion wu based on several being 11cll at the aame lime m 
the nature of an ep1dem1c and the labnratnry ahnormahtieii 
when present in 1he Valley which upnn leav1nir became nor· 
mal again as the pallent felt better and imprnud 11eneral· 
ly. "'1 Each of these ea pens al•n t9"llried, 1n eUect, 1hat 
"lolne can have pRncreauus without •ymptom• and with· 
out knowledge" The State was able to extract a 11m1lar 
statement from Dr. Goldi.tem, a medical upert called on 
behalf of Gala:a:y. On 1he has1s of this evidence. the court 
found: 

fTJhat the prrsrnt mrthnd n/ nperatatm of Galazy 
C'hrm1c-al C'nmpany c-nn,t1tutH a nu1•ance Without 
cnnduding pn:11tu:rl> that thr prim•nt method of a~ra· 
tion U. a hazard to health, the Cuurt c-ondude• that 1t 
may be a hazard to hl.'alth 4" 

Th• Court enjmned the company "from em1ttinir into the 
air beyond 1b prupeny hne•. 1E311es, vapours, odors, which 
are nr may be predicted hy rea~onable certainty to be •nJU· 
ranus to human. plant nr animal lire or property ..... "'9 

The chanca. nr !IU~ nn the 1•SUI? o( lftJU'Y to health 
appear to he cnn91derably reduced when medical e11pens 
are 1n doubt as tn the !1per1/lr mJury caused by a pollutant, 
e'en thnugh 1t is generally accepted that uce'l11ve Hpo· 
aure In the pollutant i'I unhealthy. This lesson was learned 
by the plaintiffs in Allyn "'· Unitrd Stair•:·" where the 
plainllff'I were denied reher, even thnugh they had proven 
that they had unu11ually h1irh carbon mnnnude loadinirs in 
~heir blood resul11n11 from repeated expmure to atmnspher· 
IC' carbon munu11de level• esc:eed1nir the limit re1111rded as 
acceptable by the Amerit'an Conference nf Governmental 
Industrial Hya1em•t11.'•1 The court re1ect.ed the claim or the 
plaint1ff11, 1tatintr. 

Tire Mrdic-al npert• u•hn t'811fird /nr the plaint11/11 and 
/nr thr dt'f••ndnnt . wrrP in OR'""'"""' that 1n the 
light n/ thr pre3rnt 11talr of mrd1ral knt1u1lrdf(r'. 1t c-an­
nnt be 1tatrd pn111t1L'rly that c-arbu:ryhrmn1rlnlJ1n prr· 
trnta11e• r.i:1th1n thr rani:,. t1f thu11f' rPflrc-trd by the pre•• 
rnl nr:11rd u.111 ha1•e a harmful P//Prt nn thr prnuru 1n· 
uulurd, irrtt1prrt1ue flf u•hrthrr auch prr11nn• an nnn• 
•maier,.. nr 1m11krr•. Thr pla1n11/(1' e:rpert ulfluld merely 
•ay that, DI tu nnn°1m1,Jr,.,., thrrr 111 a poa111b1l1ty that 
to.r1~ Pf/rc-t1 ocrurrrd fmm thr '""''" 11f carbn.ryhrma• 
1lob1n that wrre reachrd ,,. th11 n11n·•m11ltrr1 . JI• wa• 
nol prrparrd tn Rn r1en th11far11•1th re•prrl 111 thf' pm· 
llbddy uf harmful •·/f Prt• '"' thr 1m11bra. A• pnu1ou1ly 
1latrd, th• plarnt1fl Hurt •• a h•auy •m,,lirr u 

The Court c.-nnc.-lud1d "that 1h1 plaintiff Hurt ha1 railed to 
pn>¥9 that hi1 dutle1 . h11v• tau1ed him tu he '11poaed to 
dan11rou1ly hli:h rnnren lnllnn of nrhon monn1ld1 • which 
'an likely la cauaa 111rauua dl1e111& ur (1tallty'. """ ' 
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Whne mnllll')' d...,..... ...., NI~. II • --" , • .., 
dw cuurt tn calculate 111 le""9 ol cw" the .we.al n/ 1iw i..... 
sufrenod hy IM pla1nl1f1 end it" ll<JC unrrm-lft fur "'P." 
ww&..-- tn I» called upn11 hy the .,.,,_ to ., .... , .. c ch. 
Cf!Vrt 1n thia tuli Fnr rum~. nwdlC'lll np."" mll'llt ti. 
nqunLfd tn .. umate ti» d.s1" ttl pltY"lial 1mpoe1,,.,..n1. 
etc .• rnulun1 from 1 lolic ct.- nl a pulluunt .. Or , ... 1 .... 
Lale esprrta m••ht be called upnn &n eab-Ce l~ dmp "' 
market value nl propttty whwh ha ~ ,.,,....., 
phy111C'ally nr HBIMtically at lhe hArwt• nl 1h. d.f•ncbnl ·' 

It ,. impnrt.llnt In d11111niru,.h the C11WSUnn cJ d.ira.&Cft 
rrnm the qu.,.tinn ttl lnJUry. SnllwlJI•-. thrt (.a1lun ol .s 
lawyer "! HPf'rt tn wparate th.,... ....._ 1n h,. own nund 
can affect the ••tneu' credihd11y '"ull1nc rn hann tn 1hfo 
lawyer'11 cue Th11 111 part1CUlatly I rue 1n ~ wheroo '"JU" 
1taelf ia in d11pu1e-1he,. ia ,.., le-. In me-.ure 1n terma ol 
cuh 11 there nr. nn 1n1ury fur eiiampie, 111 Kalfll'I E:lrrt"r 
Cootwrat1L•P lld n. C'u.•hard,"" an nprn wit._ whn ap­
parently (ailed lo diaunirumh damacn rrnm lnJU1Y ~urll'd 
at cine pu1nt that ·1 hie tfid no& 1h1nk the value ttl any rral 
estate 1s ever arrec1 rd by the •PPfarann ol pv90"tt hMS. -
At the 'Mime lime. he '"put the before and the aft.r va!..­
(of the farm arre,"ted by the p-r lin..I at l.'>1;:00 and 
S.~.150 total damage or $1.SSO.- Needles. to uy, the elfto. 
tric cooperative that called him as 1ta nprrt ..... ,_ lea& 
thec-ue. 

.......,,,....._ 
The UHrulnns of a tec:hn1cal Hpert at tnal ill nt'( C'Oft• 

fined to g1vmg lftllmony. The techn1<"SI espert L' 11..., 'IM'­

(ul as an adv1!00r to the laW)er 1hrou11hout the rou~ nl 1he 
trial. Having his npert •on C'Bll fnr momentary ad"'tt on 
techn1cai point.a ••. particularly when 1tsam1n1111 th• «>«>· 
pollOI( Hpen•-Sl Can be a boon to the lawi;er (OC'ed With Uft• 

anticipated evidence or a response he doesn't qu11e> under­
stand. 

Ala.a, keepinir the technical ~•pert on hu!d tl\rou:thuut 
the trial fac1htates commun1cat1nn betWM'n che laWV"er and 
espert so that •t the end of the trial day, tlwy C'dn qu1ckl\· 
"'recap the event.a of the day, dilcussinir ways lo atr.!IZ" :i.rn 
the weak areas and cap1tahll8 on the atrons po.in&a chus rar 
developed. "'\d 

Moreover, the technical Hpert who ia avallable to ob­
aerve all or the pl'OC'Hdinp at trial prior to takirt« the 3land 
Wiii often be able to prc!HnC his eVldenc:o. ma.-. effecU\"f'lv 
1'h1s 1s usually the cBM when the oppca1nc e:aperts '"ury 
linL The technical e:a:pert then ha1 en t'f)pc>C'tua1ty to un. 
dentand the techniques used by the ncher a.ct. for cumpl.1 
meaaurernent.s auch u calculation ul •1111m11m rh1mney 
height. Technu:al witneuee who tab tbe atand w11huu1 un. 
dan1.11ndin1 the tochn1quH uaed by the uther aide may WPll 
,,,,. testimony which Wiii aerve only to C'Oftl\ae the •"\Kin 
and unJuat1fiably call.lie them to apfMC!r iftC'OnlpetanL 'lit 

Cteall'r ........ ~, ...... 

The ie.tlmony al 1 *hnlnl espen le MVitlhu 1r 11 111 
not bellewd, and, In pnersl. moat court.a .,. 1nchned tu be 
1ileptkal ol eapert opinion. A1 a roeuh, •he cnd1bili1v ol 
the a1pert tecamee 1 ~ luue in a:moa• ewry rue. 1"he 
lawyer for Iha other Ude can ba npectod to piUd un ""-· 
11amin.atloll ewry 1.11>«1 ul the let•hnlC'a! npert"• p'"41n· 
la&lun • ., If he finda a 11aw he will Nl.tr.tltouly pursue It 1n 

JourNll of ltlo Air PQ11u11on Control Anoc1al'Ofl 



•n attempt &o hurt irreparably th. cauoe ur the ude that 
called &he .spert. Such n.-. arw commonly round 

In &he manner in which &he npert pr-n&a hia &n&lrao­
ar. 
Jn the uae by the npert ol duhmua 1es&1n1 equipment or 
procedures; ar, 
In a conn1n betWHn the l.fttunnny o( &he Hpert b.ini 
uami •. ed and the tntutlony al another expert. 

Some Hperta have bffn 110 emotionally wren<"hed by MXh 
att«ka &ha& they are paran01d about lalunlf the 1tand 
again. Th,. need not happen: the crrc:hh1hty 1uue may nn& 
be 11tumblin1 block to sun:eas 1( the lawyer and h11 Hpert 
properly prepare before the lattltr take1 the ~tand. 

It ia no MCret that grner11lly cour".A do nut truRt the opin· 
ion of technicaJ npert.A. Thia b1a1 ia aptly 1lluatraaed 1n 
C8lel where couru have been <'Dnfronted with <"nnn1c.1.11 he· 
tween the K1ent1fic evidence ol espel'\ll and the praniQll 
evidena. or lay Mtnesse1. For e:umple, 1n Snuthrrn Cana· 
da Power Co Ltd va. The K1q." the Supreme Court ap· 
proved a lowrr court Judgment in which lay i.numony of 
residents 1n the area aa to the cauae of a ruah or water and 
ice that washed out a r11dway embankment was accepted 
over connicting espcrt testimony as to csu.ut1on. Mr. Ju•· 
t1ce Dsvia 1teted in h11 op1n1on that 1t could be appreciated 
1( the trial judge haa d.&regarded the espert op1n1nn and re· 
lied aolely upon the testimony of the lay ~1tner.ws. S1m1lar­
ly, in Catiad1an Copper Co. vs. Lindala,u the Ontario 
Court or Appeala affirmed a trial court opm1on preferr1n1 
the testimony of e)e w1tnesses that c:rop damage resulted 
Crom 1ulfur fumee from the defendant'• plant nver the tts• 
timony of techrucaJ esperta that the damage resulted from 
diaeue and not the sulfur Cumes. 

In cases where both sades pl'e"Ant upert eVldence, th,. 
natural bias against trustang upert op1n1on can cry1talhze 
into complete rejection of the op1n1on oi one 11de'1npert1f 
there are nawa to be found an h11 prnentallon. Even the 
expert'• looka, manner11m1. and 1peec:h are impurtant. 
They may be 11ttac:ked 1f the o'har 11de behevn lhat they 
fail to convey an image of competence and 111ncerity. Aa 
Sive po1nla out, "(o)ne of the mot& 111n1fico1nt ••. problem• 
invol~·es the degree to which oppo11ng counsel will auempt 
lo portray the witnesa aa a compo11te or 11everal obJecll of 
derision, amon1 which are the Cem1n1zed male, the un· 
worldly aentimentAhst, the profeuor who 1-.u novttr met a 
pa)TOll, the enemy of the poor who need more kilowa&ll 
.and hard goods, and the intellectual 1nob.''6:1 

The upert'• attitude on the 1tand may alan de1troy the 
impact or h11 t.estamony. If he ap;>ean to be arrot1ant ur ar· 
1umentat1ve, ha rials.a having h11 tecumony d11cnunted alto· 
gethar. An e:1ample of tha harm uauraunic 1uch a 1lance can 
do occurred 1n AfcK1e VII. The K VP Cnmpan_v Ltd •• In 
Uuit caae, Mr. Juatlu MC"Ruer, compl11nanir that IOIRe ot 
the npert w1tnau!ll called for the defendant found It d1fn· 
cult lo dl1t1n1ul1h betweon ths Cunctmn of a wltnna and 
thOM of an advocate, rejected oulli!lht these w1tneuoe' 11CI· 
antlnc evidence. He took rofurce In tha opinion of Sir O. J. 
Turner, L.J, In Gold1m11h VD. The Tunnbr1dqr Well• Im· 
prour,,._.nt Comtf11111oncre811 whJch 1tel.ed, In effKt, Ula& 
with all dua respec& to &elor.tlfic: 11ntlemen their acienullc 
namlnatlon muac nave depondc-d much on the 11.ate ol cir· 
cumatancw which 11i1ted al the tima1 of lnvutl~aUOll, tha 
force of tha 1tra11m, tho atate ol the woath.er, etc. On thla 
bula, he conclude:t that tha11 11perca' 1clcnt1nc evidence 
wa1 aec:o1od1ry to olhar evl~tnce u to the f11ct.1. 

Thct credlblhty of a terhnlcel 11pert may 1lao ti. Wider• 
mined on crou .. umlnitLlon if the o&Aer 11de c.ua fCllOll bim 
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to adm1& the' ~ moehc h.¥11 .,.._ • d.tttt a h• c..sc.na 
promduN .. .qurpmr.11.. A pnd •IMll~ ol th. «'C'Un.cf 
In N,/_ n. C & C Pt~ f"nrprwac1-.• e --. 
odMa lft wtuch 1Jw pla1ntdf1 m-.d 0.. &J.r w.fl hed 
hNn poimMwd by phenok ct.pouc.d an tJw ~ at 
tN delt'ftdant'a J>'anL -1T>tw def'..&11111 bd - -..­
&esclfy .. to tlw d1rectl0ft ol no. ot , ... ~ and 
h11 eonelialClft •11!1 that the dirwuan 1rm ewmy r.._ lllo 
Nelson ..ti." H_,, the C'nUr1 d~ thl9 lntMBoQy 
wlwn tlw GU\er aide hrouch& oul on ~hua 
"that the t.nta he had rDade - et hieh--tn ume - A1t· 
other npen fM the def.ndan&. • dam:m&. ""1-tU'oed Ulid 
tlM phenole found 1n the N.lllaa -u _,.. DO& the .. ._ 
phenols dl:poa1wd by (the detondanU - Hil tesUmcny ._ 
hkew1ae d111COUnted wt-.m oppoainc caumel ~ aut oa 
crnu-naa11nation that -~re aNJd ~ tie.a clwmacal 
reaction with ocher 1111neral.a lllld d1r.niea!a m tJw snound 
10 that the pheftol1 1n Ute -U may ~ • dall'l'Nft& eh.mt­
cal ccmpm.it-. t.'wl whea dapaeated (ti, Uie dft-.. 
danu:-cn 

Cred1bihty problftm t'llnl._iy nap up wtw. lhen ia • 
connid in tel!Uruony 1JYft1 by d11fenftt npen&. T1ue C1111 

happen quite 1aedvertently, •when d1((•r•1i& teduucaJ H· 

perta 8ftl calle-d to give ~ on npUmum chimney 
heii;hL E\en an inapt. cmies 1nYOfvult! fl.at tnftlll &he -..1. 
able method& of c:slculaLJoa al dumney hes;dsta bmed on 
numer0\18 t.heont-.1 pred~ and emouxai ._,,,._ 
tion1 are very doubU'uL Two nperU eouJd um. a auch 
divergent values as to ro11luse hopelessly a rc=.m 1U.m°'. 
1ng to reeolve. for e:umple, a dill'~ on a apecd"ac ~t 
between a 1cn-emrnent auo-rty and an 1ndu.atry. ~"lwre 
the topography ol the 111te • no1 Ila& w •heft &he -ny 
oth'!r possible compl1C11UD1 fact.on e1mt &he problem • a:M.I 
more con(1.-a1n1. The npena on both iuda ol a - _,, be 
1b!e to (eel Ltwl' they ani praenung tlM tnith and 'lnll 
a~ in favour al auum~ •hic:h suit. t.'MV purp.e"" 
Espenenc:es in court riving eYldeDC"e oa aunmphenc d1ff11· 
11on and the calculabon al dlimney IHicbta u.t bou.ad to 
eYUlr.e unpleuaat memories ia any teduucu "'- •bo 
hat been C'OIX'emed in U..m. 

The la:ay to avoid inc all ol 0.... 1tumblins blodra ii pnp­
arat.ion and attention to d~ Befon ho lakae \lw lb.nd. 
the Hpert 1hou.ld teka s:aina no& to look w.dy ott rrtd1caL 
"EJ.por.ence ha a.'iotm \hat a ~rvau~ 'mese • 1DOU 
impresuve to the jury, 1nsullinc t.he idea tb:st )'CUr HPlft a 
1 man of IN•' 81ftC9nty, compeLlllDC'e and ani.gnay. ti• ap­
pearance wall be rest.r11Md, - ~ It.au, beard. mod 
drna and wire nma. Hl!I deportJMnt. will t» qW.'- '°' 1elf· 
U1uNd, court.eoua and ~ .•• Hill did-~Id be .,. 
t1rulat.e and undentandahle to tM fU\hA& jurw W1taou& 
the a:d ol a public ~d,_ 1ya&.e:m ••• • ~a 

Thu Hpert 1hould !>. Nmindod "to un.r 'limply Md 
truthfully, not to af'!!U=!, "°'to rqud Cf'Cl::l-esasaanai.a • 
a 12m1 ol wata, not to attompt to 11-uN out wbe&.Mr &D t.n· 
1wor wdl bo helpful or harmlu1. and to law 1tnL1gy u.d. 
IKtlcs to the lawyen. '""' 

Thi te.!Jmony ol tA. npen ~ t. ca&. u fu aa la 
poealble, In lay lan~p and &hou.ld piocwd la a ~ 
h1hlon rMd1ly undon&&ndabh '° iarl'HIL "'n. JU'Y .... u 
romomber Utt.lo, Ir AD)', ol &cil&i=""J 1tvea la IM;tab •hN· 
cal J~nron." 

"It i. lmpor'8n' 'h&L, •hll9 o!Ka1IU."1i1 fhMa u MPH\ lua 
op!nlon, he alao ital.el hJii ...,_ hw IL It pan al &bau l"M· 

lllftll la baed on u nJubu ~ ~ it. .. &Mt 11alub1l 
ldi:nlifttcl at Uw tlrr.e, u an npm b un.ilklb IO t» lftll· 
~1:111 qD.ln In t."\1 Courl ol Ap~" 

"h It lmponu& UM&& -w.uau. ...,.,._. ..... lo 



the empmcal tnta, anves' 1ica,1un ... He c.11rrird uu' by yuw 
Wl&n.Mes, ror IUCh da&a wall hava moN 1mprnaion on &Jw 
/UrJ ••• ..,, 

Aa &o the enca performed by th• 11pen, cara must he 
calren &ha' thay ara arraed out an an un1mpe11chabl11 raa1i. 
Ion with reliable aqu1pmenL Tha espert ahuuld have on 
hand detailed accounta or the condit10111 under whach each 
IHI wu perlormed, 'I·· temperature. wand \rloc1ty, etmo­
apheric conditaoau, 11&c. In add1uon, the upert 1hould ba 
prement, if pou1ble, throughout the tnaJ an ordrr to be bet· 
t.er equipped to esplain any epparen' contr11dict1ona ba· 
tween hu own letltimony and 'hat or other uperta g1V1ft1 
evidence in the 1&me proceed1nr. 

ConCILlfan 

Environmental litigation ia about to muahroom-end 
with i&. the number of ac:aentista entennr the court room u 
espen witnesaea. MThe soc1al·values and 10C1aJ.confl1cu 
questions, resulting from the 'good guys versua the bad 
guys' iuues, wdl increasingly gave •uy to factual issues an 
which the acientista' particapataon becomes mure and more 
importanL•-:2 More than ever bernre, lawyer and enenti&t 
will be melding their talents to produce hopefully c:onvinc· 
ing presentations to put before the courta. Their succeu in 
meeting this challenge wdl depend on how well both under· 
atand the role or the tec:hn1cal e:i:pert ID envaronmentaJ 
cases. 
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Board, 1111621. Ontano Reoorta 323, IC A.) HUOlre~r. h1a 1nfor· 
mauan normally ••II not be a•1ail:bla unul 111al-a Hvera 
drawback to adequaa. p11paratlon 111d p'"8ntatlon of tha -· I. Tecbnlcal aoc .. 11 .. In Iha United SI.AIM which mal' ba aoureea 
al upon wlin- Include tha "AS•.n!!. ASC2, ASTM, ASM, 
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En:forcenent Oivisicn OL-ec-...ors 

FPJ:M: Assistant Pdminist::.tor 
fer Enfcrce:r.e.'l"t:. 

r. &mniarT 

This doc.:rnent is L."'lte...-X:ed tc 5%CV1Ce ~icanc:~ t::J t.:.:e Re;icr.s i.'1 
tte concuc: Cf ir..s;ec-..!cns in l.!.;;h-c c: t.':e rece.'l t su;:reme C:t.::"": eeci.sicn 
in ~...ar-.:hall v. EarlC".¥' 1 S, L"lc., . cr.s. , 98 s. Ct. lSl6 (1978). 
'l!:e ceci.sicn bea_~ upon t:::.e need:C obt:a-ul~ts or oc.:.:er p:-cc:ess fer 
i,nspec~ions pursuant: tc El'A-admi."'listered ~..c-...s. 

In Barlow's, t.':e Sup:ene Coll!:~ held t.'la.t an o...c:a~ ins;:ec't:>r ;.es not 
entit!.e-.:l tc e.'l-cer t::e r.cn-9u:ilic porticns of a ~Z:<: site w·it::x:ut eit.~er 
( l) t.'le owner' s cor-Se..'l t, or ( 2) a ~'l t. '!he cecision ~ocec---.s t:.."!e 
owner a;air..st ~ ~.alty or ot.':e?: puni.shne..'lt for L.'"lSisti.")3' up:n a wC!-"'"::'ar.t. 

In. surr:na.r-.1, 3ar.!ow' s shculd cr~y have a l.i;ni "tsd ef.=ect:. en ~A 
enfcrcane.'lt ir.s;ec-.::.cns : 

o iile..~ an L"lS;eC::Cr is rc-f"i.!Sed ent::y, EPA will se-=k a ·~'l: t.":r:t:.gh 
the 0 .S • At!:o~e<J': 

o SanC--icns will r..ct l:e im;ose:! u;:.:::m cr,.,nen; cf esr-=hlis..":ments · ... no ir..sis"t: 
on a ~t before allcwin; ins;ec-...icns of t±e no~1.:Clic E=lr'"'...ions 
of an establishr.en t. 

The se--;:e cf t.~e Barlcw' s cecisicn is br..O:::. It af::ec"'-=s all CJr?:"ent 
ins;:ect:!.on ;:ro;r=:ms of E:?A, l.ncll.lcii.~ ins;:ec--icns c:::nct:~e:i =:· St=.te 
:s:e?:SCl"l!'le.l ar.d ty c::n t::"::.c~rs. ~e Age.."lC"J' s ;:::cce:::ur-es for i!'.s::-...ec~cr.s , 
car-...i.c: 1 l .:s..,..lv ~ere ent=-1 i.s ce.'lied, ~r: lar:=elv .L""l ac::ord ·..n.t..:i. 
t.~e ~cvisicns of ~lo..o1 1 s :et:cre t.~e Sl.!-;:rer.e c..~ isst.:ed its ::-.tl;~· 
Ne·J~r-..!:el.ess, a nu:r.cer of c.~"lges in .ll..<;a."lC.! FC""-cedi.z; ar~ ·..c:t.:-.::.n-cee. 
'!bus, it is :011p::>rt.ant "C-'1at all ~~~nnel ir.101·.led ~"l t.~e ir.s;:ecticn 
fZ::CCSS be f=:ml...liar wi-:..'1 :..'-:.e :;rcc~i.:ral su.i.Ce.E..•es c:ntai.."":e:::i in ~"l.:.s CCC".:­
rr.e."l t. 
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'Ihis doc-.JIIJa.11t f::Cl-c:es en t..~e ~eparaticn for an:l c=nduct cf ins;::ec­
ticr.s, ir.clud.i.r.g ( 1) ccw to ;r:x._ce:i ....-he."'l e."lt:::":{ is ceni~, ( 2) cr.cer what 
cirC".:mstances a '...ar:"a"lt is necessar1, a.rid ( 3) •Nt'-.a.t st.cwi.r.g i.s neces­
sar'/ to cbtain a •..rcu=ant. 

II. Ccr.duc't of Ir..s:::ec~cns 

'll:e fcllcwi."'l; rr.at.:n•ial e."'Cam:ir.es t:ie ~ur:al. as;:ec-...s of c::::O:::t.:cti.-i; 
ins;ec'""..icl"'.s ur.Cer EPA-aCni..'1.i.st:red .;l..C-..s. !.."..s;:ec:icr.s are c::insieere5 in 
three st-::ges: ( l) ;repar.3.ticn for ins;:ec'"-icn cf E=t"e:nises, ( 2) e..."'lcy cm:c 
preni.ses, ar.d ( 3) ~ ... ce::!u:-=_s tc !::e f:::lllOl.'ed where e."'ltry i.s re-~cd. 

A. Prel:::araticn 

11.Cequats f?:eparat:.c~ &'.ould incli.:Ce ~.sicieraticn of t..:O:e follcwi..~ 
fac:tc:cs concer:'~ t.i.ie ;e.,"le.-..-al. nat~ cf wa:?:-En1:S ar.d t::.e role cf ~rs=nr.e.1. 
oon:ucti.l'l; ins;:ec-...ions • 

(l} See.ldn:? a Wanc.nt Before !ns~..icn 

!he Barlcw' s cecisicn reco;nized t..'1at, en cc--.sion, ce ~C'.l tray 
"-·ish t:::> cbcai.."l a w-a!:Lant:. t:::> c=r.dcct an ~.s;ec:.icn even before t.:.:ere r..as 
'bee.."'l arr-.[ t"C-i'.:sal. to allow ent::y. Suc:i a ....ar=a."lt II'.ay ee necessar.1 ·...te."'l 
sm:Prise is car"-..iC".!l.arlv c:'.icial t:::> t!::e i.~-:::ec.:ion, or when a c:::::ur--ar.., • s prier ba:l c::~.duc: ar.d siior refusals Lr.ake it likely t..""..at wa.~tle.ss-
ent...-y will !::e rer.J.Sed. ~il"..s;ec--icn war:arl1:S may also C:e cbtair'.ed where 
the distance to a u .s • .?o.t~ey or a !1".a<;isLa:c.e is cor.sieeraole SJ t..'1at 
exeo..ssi~1e L. a~1el til-:..e ~uld noi;. !::e wast:O.: if e."'lt:::"'.f ·~re ce.riiee • 
At pre_-=ent, t.."le se~tcin; of suC:l a war::ant ~icr t:J an L"litia.l ins;ec--i.cn 
s..."xluld i::e an e:ccepticnal ci=o.:mst=.nce, ar.d sb:::cld be clear.=ci t:..'1-"'"0.lgh 
~'"!rs.. If rctu.sals t:::> allow e."'lt--y wit:..:O:.cut:. a 't.ia.-'"'Tant L"'!c=;a.se, s~ 
war:ants may ce ~t..'Sht: mere i::'e-.:r..:ent:l.y. {Fer s;:eci!ic L."lSt--uctlcns en 
hew c obtain a war:ar1t:., see ?'"~ O.) 

(2) ~t:::ative !!"..s;eccicr.s •1. ~-Inir..al Investicat:.icns 

It is ~..ic.:.larly i.m;::lr""...3nt =er bo-c.,_ ir.s;:ect:ir:s airl at-:=~eys ~ 
be ~ of t:e e:<-:S."'lt to whic.'l ~1idence sought:. in a civil L~C':~on can 
be used in a c=ii.'"ltinal uat-ter, ar.d to knew wile."'l it is neo:ssar.1 to sec~ a 
c:r:minal ot.":er ban a civil se=n ~,_ ·...arra."lt:.. ~ere ~ t.~ basic ::-.lles 
c reo-..eti:er in ~~is r~: ( l) !f t::.e ::w: c-1--S<= of t:..~e L~icn is t:::J 
disc:::v~::- ar.t: cor=ect, t:..":r:::ugh civil p:. ~~ur-es , r:.cnc:::mpliance wi t:..:O:. ::-::::gul.a:c:::::-_1 
re.'.~.11; -=m=.."l ts , an a::mi.11is L-at:.i ~ia ir.s;ec--i.cn (civil) ~_n c :nay be l.!Sed; 
( 2) if t!le :.r.s;:ec.::.cn is in fac: ; :it=."'X:!ed, in ·..mole or ; :i ::=art, t:::J ga t:..':e:­
evicer:.ce =or a ~si:::lle c:-i.'"I!ir.al ::csec.it:.cn, a c:::.."!'i.."l.al ses.rc.'l ·...e.r=-:::r.-:. 
ImJSt !:e cbc..,; ~ed 1Jr.Cer ?!!le 41 cf t..~e :o::ee~-1 ?J..lles cf c=~-n.i!".al. :r-::ce=i.=e: 
ar..d (3) e~1ice."!~ c::t~io:ed ct.=-:.n:; a valici civil ;;is;::ec-...:!.cn i.s c;er:.erally 
a.Cmissible in c::..'1ri...;.al ::-c-c~ir.gs. ~ese ;r:-::ci?les arise :=:::m t::.e =ec~:: 
suprere Ccl:r': c~ces of :-!a.rs.hall ,, , :=ar2.c..,• s, Inc., s~-=r=.: ~11.c.~i-=a.ri ·1. ~;l;:-. 

~ s as c:: c- 10.1? ( 1g-,9). ,.,..r r1 r.:: :----, ~::o.:::;::, ;Q '"•a..-·cr.:al ~..= ....... Ye • f ..,, -• -• - .. .- ,-- I -- .._ • ._.. • ......,.___. ___ .. .__ _ __ -.,., 

u.s.=:, 57 t.. ::c. 2d 221 (l978i. ~l.S nol:. c::rr:;aec.ely clear · ... r.i:i:..~er 
a c::rr.b:u:ec ~":V'es~:.-=at::.cr:. =er c2:n.2. ar.d c=:.."llir..al •nol.at.icns :t'.aV ::e =~::e~.!..·1 
c::r.Cuc.:ed ~cer a ci•:tl er "C:::--...J.."'lis-=::3.1:..!.';e 11 

• ... ar::-a.'1~, CU\: ·...e l::elie'le t:.~t: -
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a civil wat_;n1: C3I1 properly te used unless t.:O:e L-ite.."lticn is clearly '=:l 
coneuct a c:::imina.l inves~gaticn. 

Several pc~tams util.Ue -s=ri~ra.te c::::nt:.-C-~rs t::J aid in t.":e c:r.Cuc~ 
of ins;:ec-..icns. Sir.ce, for t:.e pur;ose of ir..s;:ec:icns, t:-.ese c::nt=act=rs 
are agents of t.-=.e Federal c;cve.t. .. .:ne ... rit, t.~e reso:ictions of t..:.:e 2arlcw 1 s 
decisicn al.so apply to tr.em. If e::nt=ac:..-rs are t:::: be c::::ndue4=i..~ 
i.ns:"....ec+-..icns ·..n. t!".cu~ t.'ie ;:::esence cf actt:al ::PA i.~C-...::::rs, these c:::r:.­
t::actcrs s..~culd C:e give.."l L-ai:1ing in t'..c""1 o c::nC.l!c: t.:.ie.rnsel•;es • .. te."l 
ency is refused. Wit.'i. t"es;eC: to cbtainin<; er e."<ec.Jtir.q a wac!.:ant, 
an :::PA ins;:ec-...=r should al•.vays ;:ar-...i.cipats Ll""l t.i.:e pcocsss, eve.'1 i! 
he was not at t..'i.e ins;:eC-...ion where ent:y was =e:fa.:sed. 

( 4) Ins::ecticr.s Co~..Cccted bv State P<arscnr.el 

'Ihe Barlcw 1 s '1':.oldinq ~lies to i.nspec-......iccs c:::nductsd by St.:a:e 
personnel ar.d to Joint E'eee?:al/State i.nsp!cticns. Eecau....ce scme ~A 
pco;cams are largely i.uplenented t..~ugh t.i.:e Sta-ces, it is essential 
ti"..at t."=.e Regiccs assure t..~t Stat....--<:11C:uc:tsd i."1.S;Ecticcs are c:::neuc:-...ed 
in c:::mpliance wi t..Pi t..'ie Sarlcw 1 s decisicn, an: enccurcge t.:O:e State iri..s;::ec­
tcrs to c:::nsult •.o1it..,, t.":ei= legal aevi.sors whe."1 t±e~ is a r9.f..lSal t:::: 
allcw ent:y for i.ns;:eC-..icn ~ses. St.ate ;er="r.nel shculc te e.ric::::u:-::.ged 
to contact t!le E:PA P~icnal. E:nforcer.en-c Of:Eice w"he.'l any ql.:esticns c::n­
cer.iing c::::mplianc:e wi t.."l EarlCW' Is ar..se. 

With regard to specific procedu..-es for States to follc.w, t:!le 
impor-....ant E=Oints to ret!e!t'.i::e?:' are: Cl) n:.e St.3.ts s~culd !"'.Ot s~~ for­
cible e...'1~1 '.iWit.~cut a wcr::ant er cenali.ze an cwr.er f=r ir..sistir:a uc:cn 
a warrant, .. ar.d (2) t::e State leqai S""j"S-::en st':culc :-... -7ice a ~e-:ia.,i'S:n for 
issuance of civil a::rninist:rative L.~-icn waz:_:::nts. !! a St:::ce is 
enforc:i...~ an EPA ~co;~:::r.t t..~c;h a State ~tatute, t."'le war=c:nt ;:rxess 
shculd =e c::nciucted th::euc;h t.,e St:!te jl:Cicial syst.sm. ~ne:re a St.ate 
inst=ector is aC:-..ir:.<; as a c::nt..actor t::J ~":e }Genc-f, ar.1 =e£usal t::J allcw 
ent.."Y s..'loulci be ha.~.dled as ~uld a reft.:sal t::> an Age.'lC"/ i.ns;:ec-:Or as 
desc::--i...bed _in section !!.S.3. ~me...-e a State L_.,_~-=-:or is ac::.:nq as a 
State e.'l!Pl~ 'i4it.'1 ::Ot.."l E'eee?:'tl ar.d St.ate c:=ede.'ltials, !::e shculd utilize 
Stat!! ~ures unless t.":e !ederal ";o/ar=ant :;rcce=cres a~ ::nore adv-c=.nl:a<;ecus, 
in whio c"'c:e, t.~e warrant shculd te sct..-.ght ur.c:!er t.":e c;er:eral p:-c~u_..-:s 
descri!:ed belo.r. Tt.e :te.;ions s!':culd also assure t,.:.,,at all. States whic.:.,, 
e.~orc:e EPJI. ... ;;CJ;:ams re;:o~ a.'1.y cenials of ent--y t::J t."le a;:;;ro;:ri.ate 
E:eadc;uarte?:"S =:.."l!o·c\ .. etent }.tt::Jrne-.1 ::er t.-=.e ::!a...c:cr"..s c!isC'..lSSed L-i sec-..icn 
II.S.4. 

C 1) Conse!"'.sual E:lt="l 

-Cne of c..1i.e · assur.;pticns cr.cerlyir.g ~e ·C~' s cecisicn is t.:....Ci: 
rost - L'"'1.S~~icns w!.l.!. =:e c-:-.sc!'.si.21 a.r.d t."'.a-: ~~e a:T..i."'lis:at.i.•ie L"l.5pec­
ticn f=ame...o~ ·.;ill t.:O:us :-:.oc ~ se•1er:ly c1sr..:;tsci. Dr.se::t:ently, ir.s;:ec-

E-21 
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ticns will !"'.Or.rally c:::n-::..m:e as =efor; -:..'"=.e 3arlo-..r' s c~isicn was isst.:ed. 
This means t.:.._at t."!e ins;ec~r r..rill ~Ct r.cr.nal.J.y SE:C".lre a WC.t=ant before 
unc~~lcJ-.g an L~...icn bu~, i."l an ace."T!;t to -;ain ~lll.t'"=2.nce, will 
~se!'lt his c_eeent:.als :r:.d issce a not:.ice of L"'l-c::;:ec=ion where .. e~ui~. 
'the establishirent cwner ~y o::mplai.'1 accut al.!.o..n.-:g an L~~r to ent~r 
or otter.rise e~ess his disole~ wi t."l EPA or t.":e E'ede?:al cove::=::.ent. 
Ercwever, as lcr.g as he allcwS t."le ir.s;ec-:....""T => e.."lt.er, t.~e e."lty is v"Olunt:.ar: 
and conse.P1Sual unless t..":e i.~c::or is e.x;c:~ssly cold to le.ave t:::e ~enises. 
On t."1e ocer har.d, if t:..:O:.e ir..spec~t: has gaL"led ent:y in a c::::er:::ive manr.er 
(either in a ver.:-al or E=hysical ser.se), t..":e e.."lt:y ~d r.ot te c::nser.sua.l. 

C::nsent im!St be ci"'-"'e."l bv t.."le cwner of .the cr~ses or t..~e t:er-~ in 
c:har;e of t.~e ~es at 't.~e ~"lE of t.:O:e ir.s?=cticn. L"l tr.e - abse.'"!.ce 
of t:.h.e cwne?:, t.~e inspeci:::>r s.hculd make a c;c:cC Eai t."l ef!or: to cete:nir:.e 
who is in charge of t.~e es-t-'!!lblishme.."lt ar.d presen-r. his c_eee."lt~ =ls t::::> 
that perscn. C.cnse."lt is ge."ler-i-.lly r.eeded cnly to i:"..s;:ect t:..':e r:on-;1.!blic 
~...ions cf an est-'!!lblishir.e.."lt - i.e., arrf evice."lce tbat an i.r..s;:ec-...:Jr cboins 
while in an area q:e.'1 to t::e public is aC:niss:!.ble in an e."lforce.rrent 
prcceeling. 

( 2) Wi t.'ldrawal of C-~.sent 

The cr..;r"ler m=.-v wit!'.d:"a'.., !lis C::r".se..~t to t.~e !rt.sc::ec--icn at a."'i.V ti."tle. 
the inspecticn is varid t::) t.,e e.:«e.."1t to whic.~ it ha5 pr~tessed before 
consent was •.wit!:dr'3fn. '!l'lll5, obse~=.c~..s ~· t.~e ir.s;:ec-..=:-, incll:d.i.~ 
52II?Ples C..'"!d ~hcto;r::.;:hs cbtained be.Ee:: C:!'!Se."'!t we!S ·..ri t.':-:1::'awn, • .... -::::uld te 
aC:missible ~, any St:bse:;:..:ent enfcrce:!ent ac:t:icn. Wit.~crawa.l cf c::r.se.'1t: 
is tantam::unt to a :-e:Eusal to allcw e."lt::y ar..d should l:e 1.,,,;.i::-at::d as 
disc:::.:ssed in sec-..icn !! • .3.3. C:elCW', unless t.i.:e L'"'lS?=C-~cn cad pr~:t:essed 
far enci.;gh to ac-11iplish its pur;x::ses. 

Barlcw's clearly establishes t.."lat t.i.:e CW":'1Ir cces have t.~e right 
to ask for a wa-'"'=2.nt ur..Cer r:.oz::r.al. ci=i::-.m:st:.nces. -:he:::::"efcre, r=fusal 
to allcw ent:y for ~....icnal :;:ur;eses -:.1ill net lead to civil er c=i.-ni...--:.al 
~nalties i! t.."le ref"~al is eased on t:.."le in.s;:eC"'..=r's l.aa of a · ... -ai._ant: 
and one of t..i.:.e e."<enpti~.s disc-..issecl in ?art: C cces r.ot ar;::ply. !.f t.'":.e · 
c:wner were to allcw t.~e ill-cp:~cr t:0 e."lt!:!r his es-r-~bli.sb:rren-r. only ; n 
respcn...-=e to a threat cf e."lfcrc~"'l.t liability, it is quite p:ssible t."l.at 
arr./ evicenc:e obtained L"l such an in-c-;ec-..icn · ... i:u.ld l::e i.r..acimissible. ~ 
inspeccr iriffiY, he'w'ever, L,fo?:::l t.';.e o,..ner wt:.o ::-e::U.Ses en-::y ::..i....a-r. he inte!"'.Cs 
to see.It a W2.r:'2.."lt to c:i1;el t..-:.e i.n..-=::ec:icn. In arr'I e~1ent, wile.'1 i:nt=J is 

l 
E'~ L""!.S;E~ions are ar;uably not: subjec: t= :..:O:is c:.s;:ec: of :arlo..w • s 

See disC'..:ss icn, p • 5 a."ld 6 • 
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re--t=used, t::.e ir.i.S;:e<::r stcul.d lea"-e t...~e ~ses !.:~ately anj teleph:ne 
t.":e cesigna~ ?.egional :::r..iorcer.em: At-:=r::e<_1 as socn as s:osslble or 
a:r-...=er i."!St='.=C:icns. '!!:e ?.eg:.cr.al :::nt:=rce!!e..'1~ .;t-=:r:'leJ should c::ntac-: 
t:ie o .s. Attcr::ey 1 s o:e::::.ce f=r t.:.:e Ciscic:. !.."l wnic:i t.:O:e es-r-:bli~"':T.en~ 
cesired tc be ins;ec:eci is lccated &-X: e.."Cpla; :l t::) t::e apf!>'-'::ri.ate .l..ssistan-= 
u:n.itsd States At~r:ier.1 ~~e t".eed for a ·..ra.t._:::nt t::::J c::::rxit.:c-:. t::e Fart.ic--llar 
ics;:ec"-ion. ~e ~icnal At:.:_:t.1e.1 should ar=="..nc;e f:::r ~e Gni:ed St.at:es 
A.t-:C~e·1 t:l Iteel: wi c t!le L"":S:ec-..:::r as s:cn as =:ssible. T!!e L"".S::ee""-Or 
should bring a cc;:y of t::le ~f=-.J~...a':.e C..~~ ·~"lt ar.d a:E::iCavits. 
Samples are ~i.Ced in t::.e a;:pendi."t t::J t.~ ccc.r.ent:. 

( 4) Eesdcuar-:srs ~10ti.fic.aticn 

It is esse."ltial t:".al: t:le ?~ions keep =:c=C~..ers ir..:f~oed of 
al1 rc--Fusals t:::J allow e."lt:y. 'l!le ?.sqicnal At.t=r:'ley snculc L."'l£::r.::i t::e 
a:c:t .... cr=...at:s :eaect.:a.r+"...s:rs :r..:Eor-::sme.m:: At-:=r.iev of ar:v ~usals t::::J en~r 
and &~uld ser.C a C-:-Y cf all pa;ers filed tO Ee:cq!'•cir..ers. !t is 
necessar.1 for Ee=::quar""....ers t::> m::nit:x: rc--fusals ar.c1 ~icna.l. success in 
ol:binir.c; ·~ants t:::J e•ra.lua.ts t.'le ceed :=r L.~ved :s:z:=cedt.n:-es a."ld o 
assess t±.e ::ri;:ac: of Sarlcw' s en cur c::xipliance :rcr.i:Jri..""l; p:-._.g::ari.S. 

C. ~.re.as ~~ere a ~a!:t of W'a:=antless ::nt:::-1 St:.11 Ex:ist:S 

In an energe..ric~t .. ;.;t:.~re t.~ere is r.o t:±ne tc set a warram:, a ~..nt­
less L~~on is ;e?::ni.ssi.b.le. In Ca!'.ara v. Mrn.:.c::..=al C:Jur-::, 237 o.s. 523 
(l.967), t.~e su:-r"""'e C.Curi: statss ~~at "r.c-=...,~ we s;;q c::Cay is L."1t:er.!:ieci 
t:::> forec.lcse ft:::ir:;;t ir.i.S;:ee""-ions, ev-e."l wit=O.:i: a ·,..;a;t;-S.."lt;, t.~t: ~:O:e law h.a.s 
"t:r::Citionally 1..::h=lc L'l E!l!.er;er.c-. .: sir·~ticns". ~?ot.i.:;n; st=.te:i L"'l E.a:lcw' s 
indica+-cs a.rw in't:!:.l."lt:.:::::i ev t.L:.e cour":. 1= rst::::-o._at :=om ~"lis -:x:si~on. 'I!:e 
~icrJS wi-2.i always 1:'..a-1e to e."<erci.se c::::ri.s.:.Cer-i...ble jt:Cgm:nt:- c::ncs~""l; 
whet!:.e.r to sec~ a ·~"lt -:.ile."l ceal.ir.g w"it:l an ete?..'=e."'lC'J sit:.:a:c.:.on. 
ii~ver, if e.."lt::y is rc-_fuse.d ccrin:; an E!!!.e~en~.!, t=e Age.."l~J •NC:ulc r:.ee::i 
t!le assistanC! cf t::.e tJ .s. ~.ars.~al to c;a:.n e."ltty, ar.d a ·~t:. could 
orobabl v be cbt ~ ; "le:i cur in: t!:e ti.-ne r.ecessar.:- t:l se,_ 'e e ~:..at: ~!ar.St.al ' s 
Iii - ~ ... 

assistance. 

An ener;e."lC'.f si:.:.atlcn ·..-c:ulc inc.!.!.:Ce s:;::::rte."'ltial irr.mi.-:e.."lt r..azard 
si~·2ticl"'.s, as well as, situat.:.O!'...s •,,.,nere t.L:.ere is p:te."ltia.l for cest:'..:c:i.cn 
of evi.de.71.C! er whe.--e e1:.Cence cf a sus;:ec:ee ·riol.a:t:.on ~ disa;::ear cu=:!.."::; 
t!':e time t.~t a war=::.."lt is tein; cct.airled. 

( 2) E'I:RA ~..s-....ecti.cr...s • 

~e.-?"'2 ar.? s::me <; ... -cr...Cs =:Jr inte~rst;ng '22.r.!.C9N 1 S as r.ot bei,n; 
applicable t:J :''IT!t.~ ir.s;ec:.:.ci.i.S. '!t.i: 3ar2.c-..;• s ::-es;::":.~io~...s co nc1::. a~9l7 
t::J ~as •:;.,cit !"'.ave Ce=n s-~jec:. t:::l a lcn; sur.Ci::g a.:-..C. s=e?:"'1as.:.•1e his-::::::~y 
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of gcve~ent rsgulaticn. An Age."lC'/ a::rninisL..atit1e law jU::c;e held rece.."1tly 
that eve.'1 aftsr t.":e 2arlC".o11 s ciec.::.Sicn, ref-.1sal t:c allow a ~ tl.ess 
~ion cf a E'r:=R.i\. :::-sgul.a.1:.ed es•""bli.&~m: ;:::c;:erl.y su:Jjec=a:i t:.:O:.e 
owner t::J civil s:e-"la.l.t-/. N'. Jcr-.as & CJ., !nc., !.F. & .3. O::c.1<'.st No. III-12.lC 
(July 27, 1978). :or ce ;resen-c., nc-..ie•1er, ~-PA ir..s~.ions s..i.x::uld t:e 
c:::::mduct:ed l.lnCer t::ie Sa2 :-squi=e.'!E."l'CS applic~le to cc..:0:.er e."1£...t:c:ete.."lt 
.s;co;t:aas. 

( 3) "CCen Fiel.Csn and "In Plain "'7ie•J" si '=.:aticr.s. 

Cbservaticn b_r ins;:ec-:ors of t.:U."l<;S ~-":a-c. are in plai."l tri.f:a, (i.e., 
of t.~?lgs t:!lat a me?lber cf t.~e s:ublic c::uld l:e in a ;:ositicn o ceserv.e) dces 
net requi...-e a warrant:. '!!:us, an L"lS;ect::ir 1 s c.t:se~;ai::.::..cns E..-11 t=e 9~J.ic 
are_a of a ~am: or even f:an ce~...ain ;rivat= F=~rt.y net: clcseci o 
t±e public are admissible. CbservaH.-:r.s i!'cce e•ie.'1 ::Efore E=rese.m:.aticr.. of 
c:ede.'ltials while on i='ivate FC"cs:erty w"hic:!l is ~.ct r.ot::nall.y clcsed c C:.e 
public are ?Cmissible. 

There are se-r1e~-1 general :cl.es for seczin; • .. ~..nts • ~.re-e 
ccc.m=r..ts have ~ be drafted: (a) an applica ticn for a wcr=a."l t, ( b) a."1 
acc::m;:anyi o; af£idavi t, ar..d ( c) t.9:.e wa:::_ .::n t: i-.:=--e.i.= • Eac.:.i ccmr.en t s..:.:culd ::a 
c:apt!.or.ed wit.'l t=e Discict Court. of jurisdiC-..icn, t.~e ti~e of the ac:::icn, 
and the title of t:e :a:--ic:'.Jl.ar ccc.:ma."lt. 

'n:e a;:!Jl.; C""'t.icn f:;,:- a •,.,ar.=a."lt s..":.culd ge."leral.l.y ice."ltify t.i.:e stat:Ji:ss 
and regul.acions ur.Cer wilio t..~e ~e.'lC'f is see.1<.in; \:.L:.e war=a."lt:, ar.C s.b:::uld 
clearly ice.."l-.; 7 t:::.e site or es~""'blisr..rr.e..'lt: cesi=ed o:::> =e i :is;:ect:sd 
(ir.cli.:dL'"X], i£ ;css~le, t=.e owner ar.d/or cperat:::r of t..":.e sit:s). 
Tte a::ilic:a-r.;,..n can be a cne or t-..;o cace ccC"..:rsit: := all cf t:..':e fac:::a.l. 
bac.~-i:Cur.d fo:: sc:e.1<:.i..?l3' t::.e war.:--=.Ii-c. iS s"t:a-ced L'l t..:O:e af:::.Cavi -:., ar.C t..~e 
application s:J s~t:es. 'Ihe a:pplic:aticn should C:e signed !:::y ~":.e U.S. 
At-:Crr..ey or by his .il.ssis~-c. a .s. A.t~r::.e-.1. 

'll:e affi.Cavits L"l s-~r= of C::.e •...c.:r:-~t applicat.:.on are c::-~ial. 
dcx:z:ent:s. Each af::idavit sr.culd c::nsi.st: Cf c::msec-..itlvely ni.=l:ered para­
~hs, wnich cesc:::"fr:e all cf t!!e fac:-...s t..~at: sup;:ort w'C!.r=a."l":. i.ssuar.ce. I! 
t:!le we:r.: ... ant is scuaht L"l t.~e abse."1.ce ci ::rcbable c.:.use, it si'".culc :;ci-a= 
or incot:-;or::.te t::e -neut::""'..l acminisL-.at:ive SC::ene • .. nio is t.":.e basis :Eor 
L"lS?=Cti."l; t::.e ;:ar-..iC':llar esr""bli~:.:rsnt. ~c.=-i a£:::i.Cavi t sr.oulc =e sig:'leC. 
by scm=cne wit..,_ ?=!r.::0-0.1.al !c:c-N'l~e of all c!:e :Ea~..s s-c.~:;:ed. In c"'c:es • .. tsre 
e."lt=y Cas :ee."l ce."li.ed, t."lis :::er-~n ";.;ould ucst l ;i:<ely i::e t.~e ins:"...ec~r 
'wiwilo '-'ias ce.'lied ent:"J. Nc:n:e t:-.at a."1 a.,:.,:ica'1it is a s-...;orn sta:c:.=.'TE.'1."C. i:..~..at: 
must eit..~er ::y nour1zed er ~r::-cnall.y S-Mjr:l ~ =e.=ore i:.":e rr~is=:-:s.te. 
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'!he •..rarr=i_nt is a direc-..icn t:c an appr:::;:-:-i.ate ·of::ic::!.al (an O:::.PA 
i.nscec:or, cr .s. ~rshal or ot."=.e?: Feee::al. of=icer) t::i e.'1ter a 

- • I: • ...1 l • c: • ,._ • l ... t; d _..;;,... .; :: . = l l • .: i..-...: speci.:ic.a.L-Y ce_c:: ... _e:: _cc.a _en ar. :::e---r::l 5;:e-.:--lC--Y cesc:= ..... ~..: 
L~C-...icn func:-...icr'l.s. SL~ce t..':e L""lS;ec~icn is li.T.i tsd by t.~e ter.ns oi 
the "Nar=arl~, i:. is i.tt;:er-...;nt to s-;;eci~J to t.':e brcacest e.""<~nt ;:ossJ..!:)le 
the areas t.'!at are L'"lte!'..Ced t::> l:e L"'!S::ec:=ci, a.rw t:';c:::tls to be L"!-c:;:ec­
ted; any samples t::l ::e t.:aken, any articles t::> ce seized, e1=. ~n.ile 
a b:cad ·.-r.ar=cnt may be pe?:nissible in c:.vil ~.U.nist=ative iri.,s:-...ec:icI".S, 
a vague or ove?:'ly br-....cd war=ant will ;:rcbably r.ot t:e signed by t.~e 
maqist::ate ar.C may ~eve susceptible t:::> c::::nsti=..ttional c.~allenge 
'Ihe cr..ft wa.-9-:ant snculd l:e ready fer de !?'.agist...-at;e 1 s sigr.att=e at t..~e 
time of sui:missicn ~ia a !!Cticn t::> ~sh and s~ess evice.~ce in 
Federal Oistric"= court. Once t.':e magisL-ate sic;ns t."=.e cr-s-ft ~t, it 
is an e.'1forr0 =nle COC'.rilent. Eit.."=.er follcwing t..,e rnagis...:.ate 1 s sic;nar...n:e 
or en a sepa_..-ate ;:age, t..~e draf-: ~...r.t stccld contain a "re~.lr.'1 of 
se.."PVicen or "csr-""..ificate of se?:Vice". ~is E=Qrtion of t.':e ~..nt shculd 
ir.dic:ate u;cn whan t.,e w-ar.:ant was :::erscnally se?:'Ved ar:d shculC be s:.gnea 
ar.d Ca.ted by t.~e L"lS;ect.::r. ~.s t."ley are ce•1elcped, m:rt"'e s;eci::ic ;.rar:-c:n~­
issuanc::e ccc..:me."lts will !:e drafted and sui:mi tt...~ to t.11.e ?e;icns. 

E:. Sl:.2.r.dares or oases =or t.~e Issuance of ACmi."list::::ai:h7e War==...nts. 

'Ihe Barlcw' s cecisicn est-=blis.hes thre-2 star.Ca.:-=s or ba._c:es for t.':e 
issuance of adml.ru.S-=ati•re war=ants. Ac=r::H.r.olv, wa!._ants mav be cc~.L"led 
u;::cn a shc::wing: 1) of t=C!ditional c:=i:nir.al pr.:oacle cause, 2)-of ci•1il 
crobable cause, or 3 ) t.~t ~":.e esi:ablist:ment was selec-ted fer in..c:;:ec+"...icn 
pursuant to a neut::al aCninist:::ative ins;ecticn sc.:.ieme. -

l. Civil s::e:ific cr.::bable cause wa.~t. 

~"here there is sate specific Pr""-bable cause f:;:,r issuance of a war:=..'lt, 
suc."l as an er.clcve-a c::molai..'Plt or c::m:ceti tor 1 s tio, t±e i.'"l-c:;:eC-..,:)r sl:culd te 
prepared to cesC:.:.be to- t..":.e 0 .S. AttOt::ley in cet:iil t.'1.e baSis for t.."lis 
prot::acle cause. 

'nle basis .=-er EJrCcable cause will. te s'tated L"l t.';.e af:::idavit L-i 
suco:iLt. of t.'1.e wa.z:_mt. T:i.is Wat"-ant shculd te used 'Hi'le.'l t.~e su..~e:i 
violation is cr..e that ·~uld ::;!Sult in a ci•ril ;:ena.lty or o"C..~er civil 
ac-=icn. 

2. Ci•1il ;m:Cable cause based en a n.eut:..-al adninist=ati•re 
inst:ecocn sc..~e.'TI': • 

w'"here t.":.ere is r.o s::ecific re.as~n to t!':.ir.~ t.~at a violation has =een 
camd~-=sd, a ·...,a:L: .. .a.."i.t ill:Y still be issued i! t.':e A<;e'!'!.C:f ~ snC'# t.:iat t:.:.:i.e 
establisl":'r.ent is '=e.in; in--=-pett:d purst:.ant t::> a neu~-1 aCminist=ative 
sc."'le."?2. .il.s c=e Su;:c:..rm Ccurt sta":ed L"l !:arlC'N" 1 s: 
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"P?:c:Cable C3USe in t:a c=imir.al lzw sen...c::e is r.ct requir~. 
For ~ses cf an a:..u"lisL.::.t:..•1e se.aro, si.:.c.:,. as t::.is, ::rd:.able 
cause jusH rzi-I-:.g t.":e issuance cf a •...ar:-.=nt may =e =.ase::: r.oi: only 
on s;:eci!ic ew;icence cf an e."CiSti.."'l; '.liolaticn, but also en a 
shcwi.r.g t.~c "-reas:nacle legis.l.at.:!.·,~ or 2Cmi..'1ist::"ati·.~ st=nc""~S 
fer c::>rX:uctin; a.'1 • • L~ion are satisfied ~"it!l ?:a.cp:c: 
t:c a t:artic-..tl.ar (estao.lis~"lt] n • A 'cr=a."lt st.cwir.c t.~t a s-ceci­
fic b:isir.ess !-..as been ClCSe.'1. fer a.'1 OSEA sear.: en t.i.:.e basis C£ a 
ge."leral aCrn:L-tls .._.::.ti·;e ;:i1 =n .:.....r: t!:.e e.~.for::e..'tla."lt of c..'"le ac: cerived 
f:an neut:al sources s-..:ch as, for e.'t2mDle, dis:::ersicn cf e::....lcve~ 
in va.riCJS t:'tpa cf L"leusL-les ac:::-::ss a- giv-e..'1 area, ar..d c..:O:.e ~esired 
frer:;;l.:enC'.f of se.a_...:ies L,.,, 2nf o:f t..':.e lesser div~sicr.s of t::.e a..~a, 
would protect a.'1 e?tplcyers E'cur-...!l ~m=r..C.""Te.."lt ri¢c.s." 

f:Ve?:Y E=t"o:i:.~u e.,.,..forr....-1 by t!:le ~e..'lcy !:'..as su::..~ a schene ty ~nic:i it: ;:ricri .. .: ""es 
and soedules i-:.S L"lS;:e<::icns. :Cr e."C.Cll19].e, a sc.":e.11'2 ur.cer ;..nio ever-.1 ~i::::i:. t 
holder in a gi·;e..'1 .;...-::..t.am is .L...,_c;ec-...s:d en an ar.nial ::a.sis is a sa"".; c.ofac--::ri.1 
r.eut::'al. acminist-ati•;e sc.:O:~. .U.SO, a sc."lema ; n whic:i one a.u: cf 12•;e-::y t..~ 
kr.awn PC3 t--a."lSioc:.er r:~i= Sh:::;:s is ins?=cted on an ar..r<-lal he.sis is saH-=-
f act:::)l:y, as lon:; as , neut= al C:::. :.ar:.a s...:c::i as =ar.CCI:l se.lec-....:.cn are use:i t:::> 
select t::.e i....X:iv-:.Cl.2.l. est:=blis..T.e..'lt: t::> be L"'l...c-;:ected. Ee=C~rt:e::s ·..n..D. ~=~"'"'= 
and :..:..24"'1Silit t:l t.-ie Eegions C::e ~ic11 =r neut:=al a::mi."lis ._.::.-:.i· .. -e sc.~en= ur..Cer 
will.ch eac.~ ;:z """=~=m' s iri..s;:ec::icns a....-; to ::e c::::r.Cucte:i • L-.s::-....ec:icns not ba._ced 
on ~i!ic :;rccable caise ;nu.st be basee en :i.eut:.ral a::mi..i.'"lis L-.atir.,,-e so~ ::::r 
a ~-nt t:::l be isst.:ed. E::<a.:;iles cf t..o ::.eut=al. a:::mii.'"lis~r.ive SC::.enes are 
f!.-V'ided i.'"l t::.e a;:::=.:er..di."C. (.~ttaC:.Jte.'lt:S II: ar..d I:I!) 

'llle ~.ssistan-c a .s. ;\t:t:::lr::e-1 will r=-:-..:est t±e L-..s;eC""...or t:::J ~:pare ar.d 
sign an af-=icavit t.'"'".at st.at=s c.~e f.ac-..s as he J.ccws t=.en. ~e state..'Te!:.t: 
si:culd incluee t::e seqt:e.'lce of e<7e..'l'CS cil;ni"lat.;n; ;:i t!:e r""'-fusal t::> al.lcw 
e.'1~, an:l a reci-=aticn of eit!-.er t.i.:e s:::eci!ic -t""" ... cabls c.ause er t.:O:e 
r.euCal c:C:ni..-.is .._.ati"1e sc.:O:E!lle whid1 led to t::e - ~...ic-.tlar est-,,.bli.s..~.en"':' s 
selec::.;cn for L,.,.s:-...e~..ior... '!he A.ssista.."lt:. a .s. :\tcr::eo.1 "Hill t.~en ~ese.."lt:. 
a req-..=est:. !or an ir.s;:ec--icn wa?.:-ant, a su:;c;es~ wa..t._.ant:, ar.ci \:."'le :L.'"1.S?=~~r' :s 
a:E:::i.davit t:::J a magis ..... ats or E'e:!eral cis~i~ cour": jU::c;e. 2 

1N1lere t=.e s:ur::ose of t.~e i.'1-.~:!.cn is t::) sa c.~er evicence fur a 
~...mi.'1.al ;=rcsec:.ltion, t.'"le i.ns;:e<:t:r arn t.~e .?.egi.onal. At-:Cr:le"f si;.culd :-o-:t:.est:. 
that t.'le o .s. Attc:r.:.ey Se2.~ a c=::ni.."la.l · ... ar:_.a.'li: t.:ncer ;tu!: 41 of t.:.e :'2Ceral. 
PW.es of C::-i:ni."lal. P?::<:edu=e. ~is =~i..-=s a s;:e-.:i.::ic s.hcNi .. "l3' cf :-:-..;.oacle 
cause t:::J i:::elie-1e t!:at er.Ticence of. a c:~-::.e wil.l l:e ciis::=ve:?:;d. Acenc:-T ::oli.c-.T 
on t.'1.e s~ki.~ cf c=.;~.; :ial. ·..;ai:_er.-:s :-.as r:.ct bee..'1 at=scted "cy :.ari.cw• s. - '!l:e-

2 
'tt.e EarlCW'' S cecis1cn St=.t:.:ES :0':.at i~SL"l; t..~e W~-Ilt ~=:r.e!l~ 

en CSEA •..culC. r:.c~ -:..nval.!.c.::1::; "l'IC!..!.-::.ntlss.:s sea!:'::..""l i:r.:V"..sic:-.s :.r: ot:..-:er 
regu.!.a-c::::r:-1 s~t:Jt:ss sir.cs ::.;;..7:1 s-..:c.'1 s~~t:=s al=eaey "s!:V'1sicn r:sor: 
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c:istinc-...icn cet:"..;;;o:n a::."':!inist=ative ir..s;:ec-...iol"'.s ar.d c=i.-nir..al ',a.r:"""-I1'C. 

si~•aHcns is disc:1c:sed L"'l Sec"'-!cn !!.A..2. 

cnce t..~e waz:_ant l°'..as ce-=..ri isst:.ed '=':! t!:.e rnagis._ate er j~t;e, t::e 
~r may ;rcce-e:i t::J 1:.~e esr.,.t1lisr.m:..ri'C. t::> c::::rnI:Ence or c:ntim:e 1:.=-:.e 
L."'lS-;:eC:icn. ~~'he_"'= t.i.:ere is a high ;:-ci:.abili t:y ':.~t:. e.111=f will 'Ce refused 
e~n wit.'l a ·..ar:an'C. or ·..tle:::! t..~ere ~ t.:...raats of 'Tiole.'lce, t::e ~"'lS;ec-::or 
sh:Julc be acc:::mp:.nie:: 'Cy a cr .s. ~..ar.sr..al whe.'1 !:.e gees t::J s~1e t.:O:e waz:_:ant 
on t.~e rec:alci ..... :::.n'C. ~er. ~e L~t:::r stculd ne~l!?:" hi.-r.self a-c=:c;:t 
to make aI:f :::irrci=ul en:y ot t::e es~:bli~~:ent:.. If c.":e cwner :-o...fu.ses 
e."lt:"'I t:::> an L"'lS;:ec~r b::JlcL~ a warr-i::.nt cut:. not a.c::::m;:anied by a u .s. 
~..arsbal, t!:.e L-..s;:ec-~r smuld leave t.:O:.e est-.,.blisi:r.-e..ri't: anj Woe t.:O:e 
l\... • .. u s '-t- . . . . . ~. . , ,........ .,.... .: , , nwS1S ~'t. • • r.. -..1r:lEV ar.a t:::.e ces icnat:.e:J ;'\.e<:l.CCa!. l":.~ _.r::e~T. -e'-f W ~ 

take a:p910 .... ::-::-ia~ ac-:::i.cn St:c."l as ~itin; a citation fer contenpt. ~-«"le_"= 
t::e ins;:ectr is ac==;:aru.e:: by a cr .s. ~..arshal, t.~e Marshal is ::;rincipally 
c!larged wi 't..:.i e."tec.lti."'l; t::e W-cU.-:::Zl t. 'I'!:us , i! a :;£u.sal or t."":raa t t::J 
ro-fu._c:::e cc::zs, t:ie ir.so:::ect::r stould abiCe :::V t±e a .s. ~!a:s..~' s cecisicn 
•Nb.ether it is t:::> leave: to see.it forcible enl:-1, or ot!:erwise. 

'Ihe ir.s:ect::lr shccl.d condl.:Ct t::.e i.rs.:ec-..i.cn st=ictlv in ac:::or&!.nce 
.,.,ith ~"'e ~a::-:cnt. !f sanpli.~ is mt..:....Cri.zed, tr.e L.~~or rn.us"t: C:e sut"e 
t::> carefully follcw all :s:rocech:res, :...,cli.:ding t.:O:e ~tese.."lt:..aticn cf ~ei;n:s 
fer all Sc::!nples t2ri<en. If recorC.s er otter prq:ert:y are au t::.ori.zed t;:, be 
taka.-i, t.=-:.e i.r.s;:eC-..::::r rtl.lS-: receipt t..":e pr.::;er-cy t:::ii<e.."l an:: m=.i.-:.tai."l an 
invent::lrJ of all"jt!:i.'"l;J c:.<.en .-. an t.:.ie p::-enises. This L.-:vent:ct:y will be 
exaui.i.ed cy t.:ie rna~....s:....ate t::l assure t.=-iat t.:O:e wan-an-e's aut:..:.~rit:'J has 
r.ct beo_n e.«c~ed. 

2 contlnled f=:m s:age a. 
to Fede~..l c::ur;: e."lfor=snent wnen e.'1.t:::'".J is re.rusedn. Tr.ere is t.~c.s 
setm c-uesticn as to iet.=.er t!-0 existe..rice cf a non-1...e.r=an t :eeeral 
c::ur~ -e."lfor~.en~ :neoanisn ; :'1 a stat:i-=e .. e-:.L1i-:s t::.e use of t."lat 
meCla.11.isn nt:..":er t..~ •...arr-..nt issuar.ce. We believe t.'ia;: t±.e 3arl~..,, s 
decisio:i cives the a::e."!.C'I t!:.e C::oio:! of · ... net:=:er t:::> ere~ t."l...-cucr: wa:t_ant 
i.ssuar.ce or t.~cu;n an aPpli<2tlcn fer an inj 1.:nc-...icn, since t.~e ~ecisicn 
is largely ba.c:ed on oe f~c~ t.=-st a • ... ~t:. ;rcc"":!uri: ~u;oses '1'ir="..:.a.lly 
r..o burCe.'1 on t.~e il'l.s-;:e-.:-...=.n; age.'1.C".f. !n a:::dition, an age."lC"J could a.-c-:e.u;:t 
t:l sec.Ire a •,.;a:c_a.."lt :rior to !.."l-~~icn en an ex car:s ::asis, scrr.ec.'1.ir.-= 
not available tmcer no:ci.al injcnci en :.c ... "C-cedi';lgs ~ Se•reral of. C:.::e ac-...:i 
e."lfor~ by EPA ha11e E=t'CVl.sicr.s all.cwin; =.e ~"'list=a~r t::J se~~ 
injui;c:-=ive r;lief t= assu::; c~ll-:-nce ~-:..:.i ~":e v-ci:icus r-;:~--s oi a 
;a.r"'"~C'...tl..ar si::.atut:e. 'n:.ers may ce l.ns~css · ... ner; i.=. •..;cula ce :-:.or~ ac::ro­
s=riate t::> se~ inJun~i,.-e ~liA..: t:o ~in enc-1 o a facDi'=f t."lan t::J 
at::s:r.;:t t::::J sec·re a ·.va.:_:m-::: f=r i.'-.s;:ec-ticn, alt.:-~t.:gn at c..:.Us ;:::n."l-:::. 'Ne 

canno-.: ~-:i.:."'l.1(. ci a.r.y. Eo...iew;er, sir:.ce t.:.:e •...c.r=::.n-c ::r::cess w:J.l te =~ 
xre e.-c;ecii ~cus t.9:.a.ri =:e se-:.<" ~ cf a.'l i."ljunc~:.cn, acy cec:.sicn t::J 
sec-k sucn an in1i=ic:1cn f=r i.r..s~c--icn ~u::::=:ses s~culc =e clear~ c..~.r~~sn 
a1:-;:cq:r1ata :e.=::~sr.s s-;-~,:::. 
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After t.":.e L.'"'lS;:ec:icn l'i..as i:~'l c::mpleted, t=.e wa:r: ... c:nt must be :-=t=::ed 
to t.'le magis t...ate. wooe"-er execites t.:O:.e •...ar=::..11t:, (i.e., wb:e°'JC!!:' :;:erior:-..s 
t!:e i.ns;:ecticn), mu.st sign t.11.e r-aturn cf se?:"".;ice !:Jc L-..Cic:at:ing to when 
the ~t ;.as serve:: ar.C t..":e eate cf servl.ce. Ee shculd C.e.'1 :-etur:i 
the exec.it.,.,.. war:::-:::i-nt to t..":e o.s. At-:.O~e-1 who will fo::::tally rr:+:..:r:i i':. to 
the is.sui.~ maqist::"ate or jU:ge. If anyt.'ling has be-er:. ~hysicalJ.y ta~"l 
frcn t:.":e ;:renises, St:C.11. as rec::rt:s or sanples, a."l imem:~r-:{ of su:..."'l. i ":.2t!S 

ImJSt ee su.....~ tted ::> t::e court, an:5 t.:.:e ir ..s;:ec-=r i!:l.lSt ee E=t"ese.'1 t: to ce:-..:._: I" 
t.."la.t tte ii.'9N'e."lt:ry is ac::..:rat:e ar.d c::rnplete .. 

III. C..'""nclusicn 

except fer teqn.;..-i.i_'":I; t:.=-ie ~enc-.1 c :Eor.lali.ze its r:.eu,_al L"..s;:ec:icn 
sche..."l:s, ar~ for ser.erally e.ridir.g t!:e A<;'e.'1cy 1 s aut!-.orit:"J fur i..~iti.ati.a.~g 
civil. CUX:/or c:imi.rt.al CC""...ions for r-a.::usal to allcw war:a."ltless • ns;ec=!cr..s, 
Barlow's should net .:."l-=er:::re wi t."l EP.lli. e."lfcrc:ena..'lt .i!-.s;ec:.:.cr.s. 

Where t±.ere is cccbt as to b=w to ;roca:!d L."l a.PT:{ ent::y case, 
do not hesitat:e to call t.:.:e res-;:ec:i~;e Ee:Cqi•2_.......ers ~L._g:3!1 c::nt.E.c: f::lr 
ass is"t:.ar.ce • 
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Att=d.!.!'.ent I is a •.e._"Tailt c;:;>lic.at:.cn, af::.:iCavi 't::: and wa!.-Ent t::> 
c::onduc: an i.,.,.spec--=..cn, ...tlere t::e .~e.PlC"f has s;:ec1!ic .;:c=....:ba.ole c~1-=e t.o 
belie're t.,at a C:.vi.l '1iolat!on of an :::?.~ :-e:;ulacicn or .~.c: has CCCl:=ed. 
In partiC'..tlar, care stoulc b: ta.1<2..'1 L"l spelli:"J; OJ~ t.-:e s;::eci!ic =ac-::.s 
t..~c 9i,1e rise t::J s;rcoacle cause. No"t:e al.so, t..ii.at t..~e sc::pe cf t.-:e 
·~t is carefully a.r-....:.C'..il.ated. 

Att2C°'Jr.e..rit !I is a war.:""..nt applicaticn, a:::Ei.Cavi t an::i r,.,ar=ant t::> 
oncuc: an L'"'lSpec:icn i ::i. r,.,niC::l t::::.e est=.,l.!.sr.rrem::: c be ins;ec:eci has 
been selectsci ur.Cer a nei..it::al a:::minist=at:..ve L"'lS;ec:icn sc!ler.e. Note 
t:::..":e ext=aordir..ary eel:.ail cf t.-:e aO:li.."list::':ati·.;e soe.'?E cesc:::J::e in 
~ra;hs 8-20 of t.-:e a:f! icia"1i:. Sl.:.C..:0: ce~il s~-:<:uld no"t: be r:ecessar.1 
for mcs"t::: .::PA nsc'C::'al aCmi.."'lis'C::'ativ""e ir.s?=c-....:.cn sC':s:!res. Note also 
the e::eo.J.tO.::: ir.ve?":.t=r} an:: ret.:r.1 of ser-.;ica =o:::r.s at-:ac.~ed o 
Attac..~.,t I!. 

Attac.i.:r.e."lt !!! c:::nt~;ns a r.ea..!t:::al a=.uinist=:ative sctene for 
CE"C ir.s;ections. I."'l i."tlple.rren"t:i:lg SUCl a SC.~~-e 1 t.~e Regions rm.:st::: still 
utilize r.&..itral. c=~~ria in selecti."'l; t..~e lrt:ivicual es~~~lisbr.en~ :::J 
t:e i.nspetted. 

E-29 



At-tac!mtent ! 

tJNIT:::i:> ST.\7=S OlS"W.:C':' C:JtJ'RT 
MIZlOU i.J!S::3.:C:: OF ~IJU!.~IA 

m nr:: ~t=...1. .1..:...:t o: 
C::U:..\i."I ~:D A:3. ,\Z:L:l ~;;..-:-=3., 
CORPOR..\'!:c:-;. DI ~I A C'-\t.:: 
ACLLI~S E:!V!?.c::::1::::7A!.. s:·:~·1-zcz.s: 
OF LOU'!S:..~•A u;coet:'Oa.\'!:u: 
~:.c~i:!~:n·.~ ? 1.m.:.::c.:.:::c:t 
ADVAM~~~ ~:c:::m.:'O? • .\:'=:l; 
i:P A, !.'IC. : ":'~ ~E:..":..V~i " ':" 
?.AB.I.Sa, LCU--S~ . . 

Ar!'L!C.AT:C:-l FOR 1.lA~:t.l.!tT ':'O 
E:n"Z::t., :r:zs;:::=:-. ?'!{O'!'::Ga;..::i. 
SAlA~!.Z. c:r 1' -=-c: r:::oa:!.;:::c~r, 
DIS?~~ A.."ID C02~ :..::co:;u:s 

C:nc:=L.A.c::, J=3. tl.S. C. l.313, and C.:e a.e.s~u:-:2 C;nse:-ra==..c::. 

a=.ci !.ec:::ive..-:r A.c:: a: l9i6, 42. O'.S.C. 6927, :c: :!::.a pu..-;:cse a.: 

cc:1di:.c:=.:g z=. !.::.s-;:iec::..On .a.s :.:illows: 

fl 

-LC'a:i.si.al:a. i:1 o: :ea= t-'-e :!~7c:u Sc:-:cl~~ ~===-~=-r • 

. 
T'::e cr.::e=s::.:!..;l a::!. cpe:a.::.::.. o: =:.:e ~ !.ac::.l..i=/ 

Daml!.S. I C'Q • .. --:_: : 
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eese ~assil:llc Q1-'Ue:shi? c:!::.an;es I :!le C:...AW f.:;.c:.l;i.:7 appa:e::.:l:r 

c=ad.:lusz.s cc be ape:acad a.s a. si:;l.e 1:UJ:. :'~-!le:, i: i.s 

rapar::ad ::!lai: c:.AW' a: :to,, .. _, is ..:c..e:_a. !'.ade:al. c::o,£:-: c:::-::.e:i: 

= hc:mo: iu c::oucac: ~::i. a. c' .. a~: ca ~:::-pi: ~a.s::a. :'=r 

the !ield. of!i.i:e an.c:. s:::r::-.:ige .:..u:ks a.:e :.:i a:- on 

Q.e edge 0£ 3ayou So-=:all.s; C:e i:ij ec=.o::. •.;ell s·i:.a i.s a.cQu:: 

l. 6 m.l.es c.c::!l.wes~ of 3ayou SQ=ell.s ou :::i.s ::-:a.d; :!le ·.:a.s:e 

eve= pi.::s-la:ccif~ a:e loc:.a:ad a.-p~::o:C.::a:.aly 7. 1 :il.es 

ne:-~es; of. 3.-JOU So=el.s on c.:.a l.avee· ~ad.. ':"..le a.ciC:::ess 

0£ Ce C:::..U: far:"',.- :-j i.3 C:.e.an La=.d. Ai.: !N°•u:a:- C.j:-;:o~a::.Cn ~A 

~oraced, ?ou:e Z, 3ox 380 3, ?la.q~e. L=~~. 

~ ca lcc:a.l pe:pl~. 

- 'the ct.AW' ~ll:,- i.s an e:n:a.bll.sr-e-: s.:.!:lj ec: ~ 

-l.u::ton CQ:z.c::cl Ac:, !.:clad-'-; bu:: uc::. li.::1:f.:ed CQ se.c::.C--:s 

301. 308 a:d. 3ll, =..ti sec~ 300i .mci 7003 of :!:e aa.so-=:a 

~~~u and. ~c:ove..-y Ac:: ~: l976 (42 u.s~c. 6901. E . 

. -SeG.) -

pe::cf..ssic~ c= e::::: a.nci i::.s12ec:: --c:.e sa:!.4 pre:::Uas. Oe.s?i."c:e 

such reques:, e:::plcyees of s.ai.d. facil.iq ::-e.fu:seci ::2 g=an: 

ba:sed ou c!le !'ollcvi:lg: 

v­·-· 



~:rf'c:r:~nc u:.·.r:..si~::l. o:f lagi=:i V'!. ~.all4.s, 'Te.."<..1.:s en ':i.;e:sciay, 

.A'ugu.s: l. 197~ and ::::A ~as =~~~es~ed =~ ~-~~ee~ :~e =ae~~!:-f 

Mu.c:. lcc:.a.l ·--es:. a:=. a.gi:a~~a. a:d c::=;il • '-::.s 
ba"V'e bee:. ;erc:-:~d aa. ce1av-'-S~~ a.::.d !:i. :e:-Js?a?e:3 c::r.ce~; 

l 

wa:u:e ca.~~.s ;:~ese:: :!.::z. -~e ;si.:. ·•n:!.d::i.. '".li:.en :i.xeci -:.;~:::, 
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C'1!es a.c. c:e ili: si:e a::d a. lade. a£ le:ree:s ~e:-.:e~ :!:.e s:.:2s 

' wi.Ci::I. :egul..i.: busi:ess :C'l.:s anci -.r..!.!. :ieg:i.:l a..s seen a.s 

c=mpleced ':Ji.: :~as Ct:!.ab le p:::n:pc::.e.ss. 

~- i::.s;u~s::-.: oc.. ·~ ~, be C:U.C:.1:.C:2d. :iy C:e 

th:::L:~ci St:.a.::2s ~v'-==-e-cal ~~ec::!.c:. .Agenr:7 c:::::A) ~?EU:-

!:i:spe.c::!.on. o= c.!1.e p:~e.s, .: - s"iJec.: a::d. c:o-py :e~==:.S , cake 

phct:og:aph.s, ga.:::er ~:::i=.a.::.ac. a.:.d. e~cicr.c:e and c:=ll.ac: 

. samples !.: ac:c:=:-:i vi.::Z. 33 llSC Ula a:i::i 42. tiSC 6927. 

lilF c as ;or.:=:, 1-

v=:::: t:o e:ica: &r.d 1 -s?ec: ce ~~ :.a.~=7 be ~s-::.ed • 
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AF:!!lA 11!..7 

and say: 

-e-,.-l V'I . . . . l . . s 
~~en • W"C.:.::.:: :....•c-~e.s :::.e. ::.:a.:2 

2. Ou ~u.esd.a.7, A~;..:.s: l, 1978 !::a. a~cw: i:~S 

p • .m.. c: 8: 4S ;:i • .::. , . ! ::acie a :;i::-sl :~-a=:;r .; ... spei:::~c:i c:f :!:.e 

CI.Ul =.ac::il.i:y a.::.d :=ok. c-..oa sa:.9le.s a.c =..":.e ope::. p:i:s. On 

wed:e:sc!.a7, Au~c 2, l9i3, ! c:ck a. !a•.J ;:i:O.cc::lg:-a;:h.s a: :=.e 

fad.J..i::.as :::c:::z. a.::n.=C 3: ~O ~ .. : .. 1..=:~!. 5: 30 p .::. 

Augus: J, l9i'8 acco~an.iaci oy a:oC:.:.e:: .~A e::t?l;yee, ! •r-..s:.:.eC. 

c!1.e f-.d..l:!.:y a::.t!. a::-ea. .::=::i. a!lct!:: ll: 30 a. ::i. ::-= 2: 00 p • ::i. and 

-
o~e a:::.d := ope: ga:a:s a: ~a:~c\:.3 g::.:.a..-:! :cuse:s. 

3. Oc. !::!:i.ay. At:g-.1.S1: 4, l97a, a. lcca.L cie.::uc7 

lccge: ac C::.e !~elC: h.cu.se o:: a .... ·a..!.l.~le e!.seo;Jce:e ::: :..Ssl:.e 

passes ~ e::::.:a:. ~y ;:i::-evi=t:.:s sa.:;>l!.:.6 .:lll:i !.:.spcc:.:.oc. ·•as 
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c~scs o: :!le s~le.s, ==== c:..~e !~c:-1i~le Shc:~!!'s Of~ice, 

ueed. :o encar a.nci :-sj:ec: :!le f;ic:..l..:.::..e.s :c:- ;2assi~lc Sec:::!.cn 

Con c::o l. Ac:. 

C.42. USC 6903) (5). ~a:!.C.::. c:cn.s:::!.:-.::a a::. .::::::p..,e::_: ha:.a-=:! ClC:e:­

sec~ca i003 of ce :tesou::s ~:.se:-.rac..: "":i a.::i.c!. :tec:~ve:-.1 Ac:: 

0£ 1976 (42 USC 697~). 

uea:ly ei;iq. 

c:. O:'ai:age ==== :.a::.c.::-.:i1s i::.::> a. ••11:.z s"'"'-g1
• 

higher :=.an :.he pi. a • 

.... ..... 

-2-
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b.. 'the ~e~o==~d eea=.:. Q= a 19 7e.a: old 

c::i:ck c!=.ve:r a.c :!:e c:.:..-:. CZ::.\, !=.c.) ope:i ?i.:.s on .J:.:.ly 2.S, 

l.978 whiJ.e b.e ·.ta.s G.!.sc.."'...a=;:!.::g ·.-a.s;a !.::::i a.:i c::pc: ?i..: ac ce 

-

a =e.ac:=.::::i. oz 
' 
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well. a.s :!:e ?~ l.!.= h.e.a.!. :."1 and "Jel.:a:z. !=i t::c :!.::..s :- .... c 

4 above and !.: ~e p\:.bl~ !.:ce:-e.s::. 

c::iE:?fiC.n.L ==~c!~:z~ 
UNI-:-~ 57 . .;:~S E:-iV'!~C~.AL 

P!!n'ZC::!O~ AGZ..~C~ 

Subsc:='~ec! a::.c!. s-..10:::. c:~ be:=:= ::.e 

a: 3.accc. :tcu;e, Sl:.3.:e a£ L.QU:..S!..uia, 

--'-"--- of -~<'=· :!.' .:::zi::::--===-===f-:--.._• 19 7 a • 
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I3 ':s::: :t.~':":..-Z:. 07 
~'I :U...'l'O .\r..:t .~IC w.;._.;......,, 
c:cuc~:r:::::oN. C./:/e. c:.;u;: 
!:::':: .. , . .E:' AL. 

WARB.&'l't' OF ~Y, ~1s:::::=::c::: 
AND ~CN::':".:J.az:-rc ?ti:tS'UA..v:' '::'::: 
33 u.s.c.siJ1s ~c 42 u.s.c.ss927 

1'Sl: miz t.::.o s~=s o: .;t·!!::t=::\. i:rn::~:o s-::;..-:z:s :::::rv:~om·!!:i':'~ 
Pl'JJ'n:C:-:::c:-r .\C::Z:-ZC:-.!. ~?.CC:C:&i :=s :Jtrr."!' i:ZS:·:m;,.-:-z~ :U::~?-=s~-::..;.==-n= 
OR :ac:i~s"t::rr;;::::-ns. ~ i.."':l=::::J S':..'-~S ~~...;w:. OR .ul~ O':"'.:-=-a 
l' - oeo:..;u., OIT!..-.:-a 

c:lea: Rat:!:' A~l, J~ ·a.s.c:..s12si. et se~~· an~ ~e ~~sc1.:::a a..~c 

Bec=ve.:-r ~~ =~ l.976 (42 a.s.c.sssci, et seq.), a:~ ~~s :-.:..les, 
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:es::ec-: 

..... -
•Iii.a --

.:..Ssi:e 

-r.icse ~=e.::~ses :.C:c:~ as ;:e C1aw C::.-~c:ra1:~cn 
vast:! d.i.s:csal. :ac1-!.!.~r i:i ~e-.~ii.l.e ~a.::!.s.:: ~ 
I.cui~ana: a~Q :<..'":.C:Wn as !:ii.A, L':c. , Cl.ea= i:.a.= 
A.:!.: Wa~~= C.:1--::c=a:.:.:n. ~~~:.:on=e.::~ai ?~=~=~=a:.!..on 
Advanc:e::e:i:. ~-iv~::):-...-:e= i:al ~-.:.::..!.:.c:2-:.!.on '-.ba. -=~en.-: 
and :os3.i!lly as ~":.s ~=i.l~s ==-~7~=o~-=~n:~.l Se:-rices 
~ t....~.si.ana, c: t•!:.i~ a..=e cwr.es:i er o~c.:-a-:eC :y 
any a"C!le: ::a.r.s..:n c:: c:==::a::z· ,· c:=::~c::a-:..:.c:i Q= ::ar~­
ne.:.sh.i=, ""'h.i:!l. :;i::e-~ sas ar.= r==::e r:-1 a:e :ere 
pa_--..:i=-~lA:lz a-- ::.:-...::.e.: cesc::.i:::e~ as :ci~~ws; 

~ ~ !:~a:=see;o:i a~ !..a. Siqt:.way 75 ar.C. 
z:.a. E.ic;=::.ray J066, ::;c:aed. Scu~!l !Q:: a===•-a-:al·" 
7 :Lil.cs: ~-= :'!.c::.: a::d. :=ave.l ac::oss · :.":.e 3a.vc:o-• 
Sc::el-i'cn1:c:c:n s::..::ce, a d..:..s-:a..-:c:e o:f aco::o:c.:....:a ::!.l'" 
Q "' -.: ~ ...... • -··-- -~ .-~- ---c:ecs .......... --...,es":. c:- ~-··- .. · .... ....... u... ._..._,_ --7··- ~ ~- -- ··- - - .. ··------
2, 't:!le r.cwe::i · !..a~aa :.=a.:, ! == a;:;.::::.:.:a-::!ly l. S 
m.:Lles a.t ..,hi.C:::. :c~: ~e :::2ave::e.c::: e.."lC:s: a: t.~J..S 
_.. .... - ··~- _,._ .. :. --~ve1 a·-o-c ...... _,,._.,.l•, a 1 -•~es 
I:"-....... _.._ ... ---:··-, ---- - =- - -~---- ·- ~ m t!le· en1::"anc:e o~ ':!:.e ~~1 e<:-:.:.cn ":.lel..l, wh~c:~ !..s 
belleved. ~= :e ow:iee !=y ::ll:l.l.l-.i::s .::.."lv:.:.:n..-ien-:.a.l 
SerT~C:3s o: l:..::l~s~a."":.a, !~c==~Q=a~ec!.~ aii as ~s 
s.hc-..in cm :=e a::-:::!.c::ed :=.:c-:::.s ~e.:::::..:.;.~ a.s 
c:over--_.......e:-: -=-x-"' ·-.:.-:.s l a .. ,..; z. · 
•!'::ell ~e :tcl..l.:.=.:s ~·ri.==::=er.-::3.l Se:-7:.ces o~ 
~iana., L"lco:::-::o=a:S-: o:!~ca, :::eeec SQu-::..~ on 
t!ie shc.li/~=3~el. =o~C: !=r a~~=~x=-,~el.1 l.~ ::ti.1es 
im.til t..'le ===-c! <!e.ac!e....,.cs. :'!:.:.S !..:i -:.!:e lee a t.:!.:n o: 
t!:ie ~:ielC. o!:!.i:a o~ C.lea:: .t..anc! h.!.: a.::.d l·laee.= 
(c::.ft;f) • anC. s-::=ac:e ~a.-:.ks wn.:.c::!l a:e l:.el.;.a·r~ ~::i !:e 
ow:ced =v acl.!..i.~s ;~v~=:r..cer.:ai Se:-r~ces o! ~~u.:...Siana 
?:ic::::i~cr~~a:, al.l. as is shewn on ;..~e ac:3c:.~e-: ~:c::s 
ide=.t:.~.ied. as C::.:ve::-.:e::.-: ~"l.i.:i.i :s l, .C • a.::.C:. S. 
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J.a: QO :i? .~ •• 

•r::cc t.:e !'.!~l~ c::.:..ce o! <::...ftil, =C!t~=:i ~ ~c: 
si:a c: ~~c !.::..-::a.=~cc:-:..:.on. cl:i ~c ~~ved. l.c.wc: le•.ree 
road il:lC ~e =:~c le~c.:..::.g == t=.c deep well inJe~-:.iQn 
s~~e (P~ll~~s =~v~::n~=..n:~ll- ?::ceed ~cr~-:.~es-: 
en t.i.:c u::;:avaci snal.!./<;=3.•:c.L lc\.O'e.:' le•.ree =::a.C. 
appr=~~~a:~l? O.l ~~l~s :~ ~~~ er.-:::~r.=s ==aC a..~c 
~r~dqe lc-~·~g == :..~= g~~e g-..:a_-:i ~o~se and ga:e 
Cf t.~e ~A, ~c. ~~s-:e c~s:csal ~~~s. T~ s.;:i:e 
ent:a:ic::! :oa.ci :..s 7. 7 ::i.i..les · ::.c:---:.wes~ a.l::n.; c..-:.e 
lcwe: levee :Q~ === ::.!:e i::-:e.::sac-:.:.c:i o: t..i.:12 lcwer 
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inspector presents C:"edentials). Ho•11ever, if 'the inspector does not :iave a 

warrant the owner may limit tile inspector's access to any portion of the 

facility. 

If an inspector is refused entry into a facility for the purposes of an 

inspection under Section 3007 of RCRA, c~rtain procedural steps must be . 
carefully fo,lowed. These steps are as follows: 

l. Present proper identification to the facility representative 
authorized to consent to an inspection. Consent must be 
given at the time of the inspection. 

2. Thoroughly document the event, noting time, date, and facil­
ity personnel encountered. 

3. If entry is denied, ask the reason fer denial. 

4. If the problem is beyond the inspector's authority, sugges: 
that the official contact an attorney to obtain l~~al adv1ce 
on his/her responsibility under Section 3007 of RCRA. 

5. Under no circumstances di·scuss potential oenalties 2.!. co ~­
thing which may be construed~ tnreacen1nq. 

6. If entry is denied a second time, exist from t~e pre~ises and 
document any observations made pertaining to the denial, 
particularly any suspicions of violations bei,,g covered Lp. 

7. Report all aspects of denial of ent1·y to the Enforcer.lert 
Division for appropriate accion to be ta<en including help in 
obtaining a search warrant (see Appendix III). 

8. An Enforcement Division attorney will assist the inspector in 
the preparatio~ of the documents necessary to obtain a search 
warrant and will arrange for a meeting with the inspector and 
a U.S. Attorney. The inspector ..,,;11 bring a copy of the 
appropriate draft warrant ar.d affidavits to the meeting. 

9. The Enforcement Division attorney will inform the appropriate 
Headquarters Enforcerr.ent attorney of any r~fu:a 1 s to ente1· 
and send a copy of all papers filed to Headquarters. 

10. The attorney will then secure the warrant and forward it to 
the inspecto~. and/or the U.S. Marshall. 

7/8/80 V-4 RCRA INSPECTIGtl MANUAL 
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Conducting an inspection under a search warrant will differ from con-

ducting a normal inspection. The following procedures should be complied 

with in these situat;ons: 

1. Use of a War~an~ to Gain Entry 

a. If there is a high probability that entry will be re­
fused even with a warrant or where there are threats of 
violence, the inspector should be accompanied by a U.S. 
Marshall. 

b. The inspector should never hi mse 1f /herself atte'ilot to 
make any forceful en~ry of the establishment. 

c. If entry is refused to an inspector holding a warrant 
but not accompanied by a U.S. Marsnall, the inspector 
should leave the establishment and inform the enforce­
ment Division Attorr.ey. 

2. Conducting The Inspection 

a. The inspection must be conducted strictly in accordance 
with the warrant. If the warrant restricts the inspec­
t ion to certain areas of the prerni ses or to cert a in 
records, those ~estrictions must be adhered to. 

b. If sampling is authorized, all procedures must be care­
fully followed including presentation of receipts for 
all samples taken. The facili":.y should also be informed 
of its right to retain a portion of the sQ~ples obtain;d 
by the inspector. 

c. If records or property are authorized to· be taken. thg 
inspector must provide re-:eipt'S and maintain an inven­
tory of all items removed from the premis~s. 

Inspectors should consult MEIC's procedures for further guidanca (s~e 

Appendix I!i). 

C. PRE-INSPECTIOl'l DISCUSS!GN 

During the initial inspection, the inspector should, if nec~ssary, 

discuss the provisions of the Act and, H requested, furnish a cop:,• of the 

Act and appropriate regulai:.ior.s. The inspector then should outline the 

objective= of the inspe~cion and the or~er in which various aspects of the 
7 /8/80 V-5 RCR.4\ INSPECTIO:I M1\i':UAL 
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LOUIS W. ADAMS 
Ecology and Environment, Inc. 

EDUCATION: 

National Program Manager, 
Oil and Hazardous Materials Spill 

Control 
Hazardous and Radioactive Materials 

Specialist· 

M.B.A., Business Administration, University of Alabama, 1967 
B.S., Chemical Engineering, Drexel Institute of Technology, 1957 
Military training in explosive ordnance disposal and radiological 

safety 

EXPERIENCE : 

Mr. Adams is national program·manager for E & E's TAT. ·He directs the 
company's 11 teams one in each city where EPA has a regional office as 
well as in. Cincinnati, where the Environmental Emergency Response Team 
is located. His responsibilities include program decision-making 
authority, access to E & E's president and to the program's Technical 
Advisory Committee for resolution of managerial or technical problems, 
interface with the administrative services department, program and TAT 
staff coordination, project expediting, implementation of quality 
assurance and quality control functions, and .interface with E & E's 
staff. 

Mr. Adams joined E & E as Region II TAT leader for the .EPA project. 
He directed TAT activities, assigning manpower to and taking part in 
oil and hazardous materials spill responses while fulfilling his man­
agerial, conununicat ion, and document at ion responsibilities. In re­
sponding to oil and chemical spills within a region which includes New 
York, New Jersey, Puerto Rico, and the Virgin Islands, Mr. Adams was 

. involved in determining the extent of the spill; assessing environ­
mental damage; coordinating activities with federal, state, and local 
officials; assisting the on-scene coordinator and, upon occasion, 
acting as his field representative; and. rnoni toring cleanup act iv it ies. 
He provided support to the EPA in the investigation of hazardous waste 
sites, supervising containment and cleanup activities and assisting in 
Federal Emergency Management Agency (FEMA) damage assessments. 

In addition to fulfilling the administrative, managerial, and corrnnuni­
cation responsibilities of a TAT leader, Mr. Adams provided support to 
the National Project Management office in the development of technical 
and administrative special projects, including the development of 
standard operating procedures regarding entry into hazardous waste 
sites and the coordination of the project's respiratory protection 
program. 



Louis W. Adams (Cont.) 

SPECIAL EXPERIENCE: 

EPA TAT Responses (Region II TATL) 

Mr. Adams spent three weeks in Puerto Rico assisting the EPA and the 
FEMA in assessing the damages resulting from hurricanes Frederick and 
David. The assessment included damage surveys of waste and drinking 
water systems and containment and cleanup of oil released from damaged 
tankers and planes. Under Mr. Adams' direction, Region II TAT members 
also aided in the coordination of FEMA damage surveys in Chautauqua 
C~unty, New York, following a severe flash flood. 

He monitored the collection of toxic materials at a hazardous waste 
landfill in Edison, New Jersey. He assisted the EPA, Coast Guard, and 
state representatives in collecting data, developing a sampling plan, 
and providing technical support for an operations center in response 
to an intertse chemical fire that erupted in a warehouse in Elizabeth, 
New Jersey. In Wellsville, New York, Mr. Adams monitored cleanup 
operations of a fire involving pesticides and herbicides which, when 
extinguished with water, entered and contaminated Dyke Creek and the 
Genesee River. 

He responded to a major oil spill in Oldwick, New Jersey, monitoring 
the containment and cleanup of 7,000 gallons of oil, and assisting in 
the investigation of the resultant fishkill. Mr. Adams represented 
the on-scene coordinator, determining the proper procedures for 
cleanup of a salt brine spill in Linden, New Jersey. In another 
response situation in Linden, he provided technical assistance, 
conducted water quality surveys, and assessed the resulting fishkill 
after the derailment of a tank car containing 30,000 gallons of 
sulfuric acid. He performed perimeter and on-site inspections for 
eight hazardous waste sites, compiling and reviewing background 
information on these and eight other sites· within the region, and 
conducted Spill Prevention, Control, and Countermeasure (SPCC) 
inspections for oil bulk storage and distribution centers. Mr. Adams 
directed the cleanup of a 50,000-gallon jet fuel spill on Staten 
Island, New York; the asbestos contamination of a drainage area in the 
Bronx, New York; and a methyl alcohol spill in Edison, New Jersey .. 

Hazardous and Radioactive Materials--Army 

During his 21-year military career as a Chemical Corps officer, Mr. 
Adams developed a wealth of experience in the handling, transporta­
tion, security, and disposal of hazardous and radioactive materials. 
As radiation protection officer, he supervised packaging, loading, and 
transporting of hazardous and radioactive materials in accordance with 
Interstate Commerce Commission and Atomic Energy Commission regula­
tions and directed disposal operations for such materials in the 
United States and abroad. 

While directing activities of 15 army bomb squads located in Greece, 
Italy, Turkey, and Germany, he was in charge of missi_on assignments, 
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financial planning, training, and inspection of operations involving 
nuclear weapons disposal and detection and dismantling of terrorist 
bombs. He. was principal advisor to the Corrnnanding General, U. S. Army 
Euro,pe, for these activities and directed a special program countering 
explosive devices of the Baader-Meinhoff terrorist organiz~tion. 

Mr. Adams acted as army staff executive agent for the security of 
chemical weapons· storage testing and training sites. In this regard, 
he developed and published the first comprehensive army procedures for 
site protection including chemical accident and incident control, 
emergency reaction force deployment, and personnel screening and eval­
uation. He assessed the adequacy of local security programs at chemi­
cal installations and served as advisor to the army staff on develop­
ment of bomb squad procedures for chemical weapons. 

During his army career, Mr. Adams administered and instr_ucted programs 
for the security of radioactive- isotopes and hazardous chemicals dur­
ing storage, transit, and dismantling. He created and directed units 
to escort hazardous and radioactive materials and was responsible for 
developing army policies and procedures regarding the control of chem­
i'cal accidents. He developed and published the first comprehensive 
army directive prescribing security. procedures for the protect ion of 
chemical sites against a terrorist threat. 

As part of his work on army security programs, Mr. Adams screened and 
evaluated security personnel, wrote security procedures, controlled 
chemical accidents and incidents, and handled emergency reaction force 
procedures. As studies officer, he conducted long-range studies for 
equipment, training, and organizational requirements for handling 
hazardous and radioactive materials. 

As army radiation protection officer, Mr. Adams organized and directed 
a special unit to escort chemical ammunition from the manufacturing 
plant to storage depots. The safety program he developed resulted in 
an accident-free record for.the two years he was in the unit. 

He has served as director of a military school and has taught tech­
niques for dismantling terrorist bombs, military ordnance, and nuclear 
weapons. Most civilian bomb squads are trained at this school. Dur­
ing his tenure, the school he directed was honored for its contribu­
tions to law enforcement and public safety by a resolution of the 
Mississippi legislature. 



RICHARD C. BENSON 
Technos, Inc. 

EDUCATION: 

B.S., Geophysics 
Graduate Studies in Ocean Engineering 
Registered Geologist GA #312 
A.I.P.G. Prof. Geolpgist #3686 

EXPERIENCE: 

Mr. Benson is the senior executive and chief scientist for Technos 
Inc. He founded the company 1n 1972 to provide state-of-the-art 
consulting services within the field of the earth sciences. He 
possesses a broad· background in many of the earth sciences and is 
considered an authority in engineering geology and Karst problems. 
His development of the hazardous Karst model used by Technos was a 
major breakthrough in dealing with subsidence in Karst areas. He has 
evaluated numerous geotechnical problem sites including landslides, 
dams, sinkhole collapses, and subsidence. In addition, his experience 
covers a wide range of geohydrologic problems including landfi 11 s, 
saltwater intrusion, and aquifer exploration and assessment, as well 
as extensive hazardous material site assessments. Such work has been 
carried out for chemical manufacturers, mining 
governments, and Federal agencies, including 
Engineers, USDA Soil Conservation Service, 
Management, and USGS Water Resources Division. 

operations, 
the Army 

and Bureau 

municipal 
Corps of 
of Land 

Under his guidance Technos has achieved numerous technical break­
throughs in the application of new approaches for assessing geohydro­
logic and engi~eering geologic problems. Many of these methodologies 
are unique to the firm. Mr. Benson 1s author or co-author of 16 
technical papers and a member of numerous professi.on".ll societies. 



DAVID A. BUECKER 
Ecology and Environment, Inc. 

EDUCATION: 

Region IX, FIT Member 
Environmental Health Specialist 
Toxic ~nd Hazardous Materials 

Specialist 
Industrial Health Specialist 
Safety and Risk Analyst 

M.S., Public Health, University of North Carolina, 1978 
Additional graduate courses, Environmental Engineering, State 

University of New York at Buffalo, 1980 
B.S., Biology, Florida State University, 1975 

EXPERIENCE: 

I 

Mr. Buecker of E & E's San Francisco office has experience in hazard 
and risk analysis and in the. design of comprehensive environmental 
heal th programs. He has performed industrial hygiene investigations 
for methylene chloride and for methane gas. He has investigated the 
public and occupational aspects of coal gasification. His training 
and experience include the handling of toxic and hazardous substances .. 
He has provided expert testimony and has given public presentations 
concerning his projects. 

He designed an occupational health program for an industrial complex 
in Santa Cruz, Bolivia. The program required the identification of 
potential industrial health and safety hazards and the development of 
organizational structure, equipment, and personnel requirements for 
its industrial hygiene and occupational medicine components. 

He conducted E & E's investigation of methane gas generation from a 
sanitary landfill, the operator of which was applying for a facility 
extension permit in Garfield Heights, Ohio. The project required Mr. 
Buecker to determine and clarify qualitative and quantitative differ­
.ences in the composition of landfill and natural gas, gas migration 
patterns through compacted solid wastes, gas formation processes, 
environmental parameters affecting gas generation, and analytical 
testing methodologies. He performed an on-site survey and evaluated 
gas samples. He provided expert testimony at an administrative hear­
ing before the Ohio Environmental Review Board concerning the gener­
ation of gas at the landfill. 

He prepared a risk analysis of the movement of hazardous materials by 
rail, including accident probability and severity analysis, failure 
mode analysis, demographic profiling, and determination of potential 
liability. He has investigated asbestos exposure and use in community 
schools and has recommended corrective action. He has researched the 
causes of byssinosis in textile workers through the· use of pulmonary 
function testing and laboratory bioassays. 



STEVE CALDWELL 
U.S. Environmental Protection Agency 

EDUCATION: 

B.A., History and Geography, Valparaiso University, 1969 
Graduate work in Geography; University of Arizona 
Research at the University of Arizona Dendrochronology Laboratory 

EXPERIENCE: 

Mr. Caldwell's experience includes: 

o Drafting of notification (Section 3010) guidelines under RCRA 

o Developing a damage assessment program to support RCRA regula­
tions 

o Developing enforcement suppport in imminent hazard cases 

o Developing the Guidance Manual for the Investigation of 
Hazardous Waste Disposal Sites 

o Managing the project to develop guidance for setting 
priorities and the development of the form for use in a data 
management system 

SPECIAL EXPERIENCE: 

Mr. Caldwell taught for three years at the International Christian 
University in Tokyo, Japan. 



PAUL F. CLAY 
Ecology and Environment, Inc. 

EDUCATION: 

Region I, Assistant 
FIT Leader 

M.S., Chemistry, University of New Hampshire at Durham, 1973 
B.A. ·, Zoology, cum laude,. ·university of New Hampshire at Durham, 1969 

EXPERIENCE: 

Mr. Clay is E & E's Assistant Team Leader for its Region I (Boston) 
team for the Field Investigation of Uncontrolled Hazardous Waste 
Sites. He has developed an inventory of hazardous waste cleanup 
contractors in Region I, including information on their licensing and 
equipment capabilities. He also developed _.a list of well-boring 
contractors for possible use in groundwater monitoring at hazardous 
waste sites. He is presently involved in developing standard 
operating procedures for collection of environmental and hazardous 
waste samples. · 

Mr. Clay has attended courses concerning the field monitoring and 
analysis of hazardous materials both in Buffalo and in Cincinnati at 
the EPA 1 s National Training Center. He is familiar with field and 
laboratory analytical techniques and sampling methods for hazardous 
waste sites. He has served as· the designated training officer for the 
Region I field investigation team. 

As an environmental administrator for the city of Haverhill, Massachu­
setts, he interfaced with local, state, and federal government agen­
cies and with the community. He was also involved with the solid and 
hazardous waste disposal problems of the Boston area. He reviewed 
existing solid waste facilities in New York and New England and pro­
vided input for the proposed siting of a solid waste disposal facility 
in Haverhill. He reviewed environmental impact statements pertaining 
to wetlands and the Massachusetts State Wetlands Protection Act. He 
wrote a watershed/wetlands zoning ordinance. that was subsequently 
adopted by the city council. His responsibilities also included bud­
get administration, personnel supervision, and the holding of public 
hearings pertaining to environmental quality. 

SPECIAL EXPERIENCE: 

Gas Chromatography/Infrared Spectrophotometry 

Paul Clay was the recipient of a National Science Foundation grant to 
obta_in a master's degree at the University of New Hampshire. His 
independent research involved the use of gas chromatography and infra­
red spectrophotometry to analyze human tissue fat for DDT residues. 

Teaching 

His experience includes 11 years of teaching chemistry at the 
secondary and community college levels. 
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SPECIAL EXPERIENCE: 

Gas Chromatography/Infrared Spectrophotometry 

Paul Clay was the recipient of a National Science Foundation grant to 
obtain a master's degree at the University of New Hampshire. His 
independent research involved the use of gas chromatography and infra­
red spectrophotometry to analyze human tissue fat for DDT residues. 

Teaching 

His experience includes 11 years of teaching chemistry at the 
secondary and community college levels. 



Paul F. Clay (Cont.) 

EMPLOYMENT: 

Ecology and Environment, Inc., Buffalo, New York, 1980-present 
Danvers High School, Danvers, Massachus~tts, Biology, Chemistry, and 

Ecology Teacher, 1969-1980 
Northern Essex Community College, Haverhill, Massachusetts, Division 

of Continuing Education, Instructor of Chemistry, Anatomy, and 
Physiology, 1974-1980 

City of Haverhill, Massachusetts, Member of Solid Waste Technical 
Committee, 1975-1978 

City of Haverhill, Massachusetts, Member of Conservation Connnission, 
1973-1978 

Massachusetts Department of Mental Health, Danvers State Hospital, 
Danvers, Massachusetts, Psychiatric Aide, 1966-1969 

BIBLIOGRAPHY: 
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PROJECTS AT E & E: 

EPA-2, EP-980 
See experience Summary. 

LANGUAGE CAPABILITIES: GERMAN 

Reading: Fair, semitechnical 
Writing: Passable, nontechnical 
Speaking: Fair 

BID PROPOSALS AND REPORTS· BIOGRAPHY HAS BEEN USED IN: 



DAVID L .. DAHLSTROM 
Ecology and Environment, Inc. 

EDUCATION: 

Occupational/Environmental 
Health Specialist 

Radiological Health and Safety 
Specialist 

E & E Corporate Safety 
Director 

M.S., Environmental Sciences and Engineering, Drexel U~iversity, 1978 
B.S., Chemistry/Biology, University of Tennessee, 1973 

EXPERIENCE: 

Mr. Dahlstrom is E & E's corporate safety director. He has served as 
E & E's technical assistance ·team lead.er in Cincinnati for the Oil and 
Hazardous Substances Spill· Prevention and Environmental Emergency 
Response Program for the United States Environmental Protection 
Agency. 

He has been responsible for training EPA, Coast Guard, and E & E 
personnel about hazardous material incident mitigation and response, 
respiratory protection and protective clothing, field instrumentation 
and analysis, hazard assessment, and standard. operating procedures 
concerning hazardous materials. As a member of E & E's health sur­
veillance cormnittee, he has provided input concerning general safety 
practices for personnel involved with hazardous waste sites and toxic 
material spills. He was extensively involved in the formulation of 
E & E's hazardous materials response program. He has also developed a 
technical plan for E & E's activities regarding the. Toxic Substances· 
Control Act and is experienced in applying the regulations sterrnning 
from the Occupational Safety and Health Act. 

He has participated in numerous hazardous waste site investigations 
and emergency responses including on-site survei !lance of a two-day 
fire involving hazardous materials in Denver, Colorado. 

In previous assignments, he used acid containment principles in con­
trolling low-grade thorium emissions which had reached a stream after 
leaking through a containment dike. He is experienced in handling 
inorganic chemical compounds including a wide range of solvents and 
hazardous dust, often containing radioisotopes. 

SPECIAL EXPERIENCE: 

Toxic and Hazardous Substances Management 

Mr. Dahlstrom has worked on control and containment of oil and haz­
ardous chemicals. He participated in the containment of an oil spill 
on the Tennessee River which threatened to affect municipal water sup­
plies. He has studied the use of biological controls to degrade oil 
spills, specifically Acinebacter phosphadevorus, a microorgan~sm 
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capable of assimilating phosphates and oil which is superior to other 
microorganisms for oil cleanup because of its capability to digest a 
large number of carbon compounds. He studied the hazards and risks 
involved with an LNG terminal near Pascagoula, Mississippi. 

While at W. R., Grace Chemicals, Mr. Dahlstrom also was involved with 
the planning for control and containment of a low-grade thorium 
compound which had reached a stream after leaking through a 
containment dike. He traced the dispersion of the thorium in the 
environment. He learned and applied the principles of acid 
containment and protection, particularly with hydrofluoric, 
hydrochloric, perchloric, and sulfuric acid. While in this posit ion, 
he served as chairman of the Plant Connnunications Council. 

Prior to his association with Grace, Mr. Dahlstrom worked for Cutter 
Laboratories in Chattanooga where his activities involved biological 
analysis of raw materials and finished products, clean room ·opera­
tions, and the biological seeding of intravenous solutions. He gained 
extensive experience in the control of hazardous microbiological 
materials, including yeasts, molds, and ·fungi. He was involved with 
the requalification by the United States Food and Drug Administration 
of a plant producing intravenous solutions. 

During his graduate studies, Mr. Dahlstrom specialized in radiological 
health and safety and occupational/environmental heal th. In his 
master's dissertation, which contributed to the State Health Plan for 
Pennsylvania, he examined environmental and occupational factors as 
causes for lung cancers and other cancers in terms of industrial and 

·community health. 

Laboratory Analysis 

Mr. Dahlstrom is proficient in analytical procedures using infrared 
spectroscopy, gas chromatography, ultraviolet adsorption, atomic 
adsorption, magnetic resonance, and emission spectroscopy and is 
experienced with the use of radioisotope survey and monitoring 
instruments and systems. 

At Velsicol Chemical Corporation, where he worked as an analytical/ 
quality control chemist, he was involved with the handling of many 
organic solvents, including benzene compounds, toluene, MBK, and MIBK. 



ANTHONY A. FUSCALDO 
Ecology and Environment, Inc; 

EDUCATION: 

Region III, Assistant FITL 
Safety, Officer 

Ph.D., Microbiology, Indiana University, 1967 
M.~., Virology, St. John's University, 1963 
B.S., Biology, St. John's University, 1961 
Special training in Biohazard and Injury Control, Minnesota School of 

Public Health; Cancer Research Safety, National Cancer Insti­
tute; Town Planning, West Chester State College 

EXPERIENCE: 

Dr. Fuscaldo joined E & E as assistant team leader for the Region III 
(Philadelphia) team for the Field Investigation of Uncontrolled _Haz­
ardous Waste Sites. His primary responsibilities have concerned 
health and safety including personnel training, decisions regarding 
procedure and equipment in the field, and input to standard bperating 
procedures during field investigations. He is also responsible for 
coordinating safet-y procedures for subcontractor personnel and for 
directing Region III FIT field operations. This involves scheduling, 
planning, and supervision of operations from preliminary assessment of 
hazardous waste sites through the site visit and final report. 

Prior to joining E & E he was employed at the Cancer Institute of 
Hahnemann Medical. College as Director of the Electron Microscofy 
Laboratory. He headed the research laboratories for the Institute s 
Medical Oncoiogy Division. He directed the Division of Tumor Biology 
for the Depa~tment of Medical Oncology and Hematology, ~ith responsi­
bility for the electron microscopy laboratories, the viral oncology 
laboratories, the tissue culture laboratories, the biochemistry 
laboratories, the biohazard laboratory suite, the instrumentation 
laboratory, the cytogenetic facilities, and the division library. 

Because of his experience with biohazard laboratories at the Army 
Biological Laboratories at Fort Detrick, Maryland; radiological safety 
at Merrell-National Laboratories; carcinogenic safety at the Cancer 
Institute; and various National Institute of Health Safety symposia, 
he was appointed Carcinogenic and Biosafety Officer at Hahnemann Medi­
cal College and Hospital. In this capacity, he wrote '·'Hahnemann 
Institutional Life Safety Cammi ttee Standards for Laboratory Op er a­
t ions Involving Carcinogens" and instituted procedures to implement 
the regulations. He was appointed Chairman of the Institutional 
Biosafety Committee which is charged with monitoring recombinant DNA 
research and other biohazards within the medical school and hospital 
complex. 

He edited the "Handbook of Laboratory Safety" for Academic Press, Inc. 
It covers all aspects of laboratory safety from psychological factors 
and medical surveillance; through physical and electrical safety; to 
laboratory techniques such as animal handling, radiation safety, bio­
safety, and carcinogenic and toxicological problems. He assisted in 
planning and teaching a course in environmental hazards of the labora­
tory at Hahnemann Medical College. 



Anthony A. Fusc-aldo (Cont.) 

SPECIAL EXPERIENCE: 

Cancer Research 

As a principal investigator in the viral genetics branch of the Army's 
Virus Ri~ke~tsia Division at Fort Detrick, Maryland, Dr. Fuscaldo was 
responsible for overseeing the work of three research teams. He held 
administrative responsibilities for personnel, budget, technical plan­
ning, and reports. 

In 1970, he was a member of a committee of five scientists lobbying 
for the conversion of Fort Detrick to a Cancer Research Center. His 
primary task was political liaison with federal and state officials . 

. He maintained an active relationship with members of Congress and 
their staffs. He was also the public relations officer for the group; 
His efforts in this area resulted in favorable reports in newspapers 
such as the Washington Post, Washington Star, and Baltimore Sun; in 
national scientific publications such as Science and Nature; and on 
television including Metro Media TV and the ABC evening news. In 
1972, Fort Detrick was converted to the Frederick Cancer Research 
Center. 

He was the sole editor-consultant for the Cancergram entitled "Virus 
Studies in Humans and Other Primates," an information service provided 
to researchers .by the Franklin Institute under contract from the 
International Cancer Research Data Bank (ICRDB) program of the 
National Cancer Institute. In addition, he has also acted as a con­
sultant for the Cancergrams entitled "Antigens Associated with Cancer­
Related Viruses" and "RNA Viruses Associated with Cancer" (excluding 
Studies in Avian and Primate Systems). 

Viral Vaccine Research 

At Merrell National Laboratories in Pennsylvania, his responsibilities 
included the development of testing procedures for vaccine purity and 
the development of new viral vaccine strains. The former responsibil­
ity involved the use of isoto·pe dilution t.echniques, as well as 
developing new radioimmunoassay techniques. The latter responsibility 
included the writing of IND's for new virus vaccine strains. He was 
also the radiation safety officer for the Swiftwater plant. During 
his tenure, Atomic Energy Corrnnission radiation inspections resulted in 
approved ratings. 



RAYMOND D. HARBISON, PH.D. 
Department of Pharmacology 

and Biochemistry 
Vanderbilt University 

School of Medicine 

Advisor for Health 
Surveillance Program 
and Training Pro­
grams, Oil and Haz­
ardous Substances 
Spill Prevention and 
Emergency Response 
Program 

Dr. Harbison has worked as a consultant to E & E. During early phase 
·of both the TAT and FIT, he served as a lecturer in toxicology and 
health, and safety aspects of handling hazardous and toxic wastes. He 
was the advisor and monitor of ~he health surveillance program which 
was developed for E & E TAT and FIT programs. 

For E & E, Dr. Harbison has a 24-hour emergency toxicological service 
·in case E & E personnel are exposed to chemicals. Dr. Harbison 
directs the National Hazardous Materials Training Course which is 

sponsored by the Toxic Substance Control Institute. The course was 
originally developed in conjunction with the EPA, and has been used to 
train EPA on-scene coordinators of hazardous materials spills and 
United States Coast Guard and Navy personnel. 

Dr. Harbison's additional background and experience are summarized 
below: 

o Editorial Board, Teratogenicity, Mutagenicity, Carcinogen­
icity, 1979-present 

o Society of Toxicology Achievement Award, 1978 

o Scientific Program of National Center for Toxicological 
Research, 1977-1978 

o Professional Affairs Corrnnit tee, .. American Society for 
Pharmacology and Experimental Therapeutics, 1977~present 

o National Institute on Drug Abuse--review of DAWN (Drug Abuse 
Warning Network), 1977-pr~sent 

o Editorial Board, Environmental Health Sciences, 1976-present 

o National Academy of Science, Advisory Center for Toxicology-­
revision of Toxicity Testing Procedures for Consumer Protec­
tion Agency, 1976-1977 

o National Institute on Drug Abuse Center Review Committee, 
1975-1976 



Raymond D. Harbison (Cont.) 

o Nationai Institute on Drug Abuse, Clinical Behavioral Review 
Committee, 1974-1975 

o Standing Policy Committee. on Biomedical Sciences, Vanderbilt 
School of Medicine 

o Consultant, Congress.ional Committee on Safety Assessment of 
Chemical Additives and Drugs, 1974-present 

o Editorial Board, International Journal of Addictive Diseases, 
1974-present 

o Chairman, Technical Committee of the Society of Toxicology, 
1975-1976 

o Co-Chairman, Technical Conrrnittee of the Society of Toxicology, 
1974-1975 

o National Institute of· Mental Health--Narcotic Addiction and 
Drug Abuse Review Committee, Biomedical-Pharmacology-Toxico­
logy, 1971-1975 

o Vanderbilt University School of Medicine, Associate Professor 
of Pharmacology and Biochemistry, 1977-present 

o Vanderbilt School of Medicine, Assistant Professor of Pharma­
cology and Biochemistry, 1972-1976 

0 Di rec tor of Teratology Se ct ion, 
Health, Department of Medicine, 
University, 1971-1972 

Laboratory of Environmental 
School of Medicine, Tulane 

o Tulane Medical School, Assistant Professor, Department of 
Pharmacology, 1971-1972 

o Tulane Medical School, Instructor of Pharmacology, 1969-1970 

o USPHS Trainee; University of Iowa, Department of Pharmacology, 
College of Medicine, Iowa City, Iowa, 1965-1969 



ROBERT J. KING 
Ecology and Environment, Inc. 

EDUCATION: 

Assistant National Project Manager 
for Training and Safety, Field 
Investigation 

Public Health Specialist 
Technical Advisor 

M.P.H.~ University of Minnesota, 1972 
United Nations Graduate Program on the Human Environment, 1972 
B.M.E., University of Minnesota, 1968 

EXPERIENCE: 

Mr. King recently returned to E & E as the assistant national project 
manager for training and safety for E & E's contract with the United 
States Environmental Protection Agency for the Field Investigation of 
Uncontrolled Hazardous Waste Sites. In addition to his public health 
training and managerial experience, he has a long history of practi­
cal field experience .with the oil, gas, and synthetic fuel industries. 

Mr. King was responsible for environmental work on a $40-million ·tech­
nical support contract with the Department of Energy's (DOE's) Divi­
sion of Fossil Fuel Processing coal conversion program. He acted as 
environmental advisor for coal conversion programs including the SRC I 
and SRC II coal liquefaction demonstration facilities in Kentucky and 
West Virginia. He also managed a number of coal conversion investiga­
tions entailing environmental studies for a coal gasification multi­
test facility; environmental surveillance on the construction of a 
gasifier-in-industry program; and a peat gasification development pro­
gram. 

For the multi-test facility, Mr. King managed and participated in site 
feasibility studies, evaluated environmental regulations, and estab­
lished design criteria for waste treatment process. For the coal gas­
ification demonstration program, he evaluated requirements and compli­
ance needs of the Resources Conservation and Recovery Act. For the 
gasifiers-in-industry program, he evaluated environmental permit re­
quirements and monitored the construction of facilities for compli­
ance. He participated in employee and public safety reviews for two 
competing processes for the coal liquefaction program. 

In addition, he headed a team which evaluated the environmental and 
technical issues that· could potentially constrain development of al­
ternate fuel technologies. The issues included the siting of coal -
liquefaction facilities to meet the President's Executive Order and 
peat gasification program. In support of DOE Headquarters, he moni­
tored the environmental work of other support contractors, process 
developers, ORNL and ORO. 



Robert J. King (Cont.) 

Mr. King has worked as an air pollution/public hea-lth specialist and 
project engineer at E & E .. He was assigned to environmental assess­
ments of energy-related .facilities and evaluation of OSHA require­
ments. He was responsible for characterization of all potential pol­
lution sources, dissemination of these analyses to other members of 
the review team, and di rec ti on of the air pollution analyses of the 
atmospheric environment and proposed projects' impacts. 

SPECIAL EXPERIENCE: 

Alaska 

As assistant project manager for E & E's Trans-Alaska Pipeline proj­
ect, Mr. King assembled a five-report summary of procedures for envi­
ronmental design considerations, the oil spill contingency plan, envi­
ronmental compliance, fuel gas line construction, and the evaluation 
of oil spill incidents at Alyeska' s Marine Terminal. These reports 
represented a compendium of extensive field experience and were writ­
ten to serve as training guides and field manuals . for future major 
arctic construction activities such as the approved ALCAN gas pipeline 
project . 

. He devised and conducted an oil spill demonstration program to eval­
uate Alyeska' s readiness to execute its oil spill contingency plan. 
This program evaluated equipment allocation· and readiness, personnel 
training, and the actual response to spill conditions which would be 
encountered in Alaska. 

He also held responsibility-for the design review of the Trans-Alaska 
Pipeline System's Valdez terminal. He managed E & E's field surveil­
lance program. His responsibilities included the response to oil 
spills; improvement of fuel handling procedures; and evaluation of 
life support systems such as sewage plants, potable water supply fa­
cilities, incineration, and other waste. disposal techniques .. 

In addition to field surveillance duties, Mr. "King directed the devel­
opment of the Alaska Pipeline Office Oil Spill R~sponse Manual for the 
Department of the Interior. He pr.epared and conducted a training pro-

.. gram for government representatives who will be on-scene coordinators 
in the event ·of pipeline-related spills. During startup of the TAPS, 
he was the lead environmentalist on the control and cleanup of four 
crude oil spills involving a sabotage incident, explosion of a pump 
station and leaks from valves. 

Air 

He has managed environmental projects dealing with ambient air moni­
toring, air pollution source compliance testing, solid and liquid 
waste management studies, and studies of leachate from landfills. 



MARTINS. MATHAMEL 
Ecology and Environment, Inc. 

EDUCATION: 

Region V, FIT Member 
Chemist 

B.S., Chemistry, University of Michigan at Ann Arbor, 1971 
Graduate courses, Chemistry, Loyola University, 1979; Eastern Michigan 

University at Ypsilanti, 1973 

EXPERIENCE : 

Mr. Mathamel joined E & E as a member of its Region V (Chicago) team 
for the Field Investigation of Uncontrolled Hazardous Waste Sites. 

He previously supervised - a computer-assisted forensic and industrial 
consulting laboratory in Illinois. His work included the use of gas 
and high-performance liquid chromatography, infrared a·nd ultraviolet 
s pee troscopy, microscopy, and wet chemistry. He has performed EPA 
stationary source and hydrocarbon compliance testing, as wel 1 as 
Occupational Safety and Health Act (OSHA) sampling. He has provided 
expert testimony in conjunction with his assignments. 

Mr. Mathamel has conducted arson investigations and has analyzed fire 
accelerants in fire debris and has performed flashpoint and flamm.abil­
i ty testing; He has evaluated explosives and assisted in the prepara­
tion and presentation of a seminar entitled "Professional Techniques 
in Investigating Accidents." · 

In addition, he has applied instrumental· and analytical laboratory 
procedures to air and water pollution, and to plastic and rubber 
analysis. · In Illi°nois, he supervised a year-long ambient air sampling 
program with the E~A in conjunction with the University of Illinois. 



JAMES B. MOORE 
Ecology and Environment, Inc. 

EDUCATION: 

Region IV, FIT Member 
Hydrologist 

M.S. Candidate, Forest Resources/Forest Hydrology, University of 
Georgia 

B.S., Biology, The Citadel, 1970 · 

EXPERIENCE: 

Mr. Moor.e joined E & E as a member of its Region IV (Atlanta) team for 
the Field Investigation of Hazardous Waste Sites. 

Mr. Moore has 10 years' experience in hazardous waste management and 
environmental assessment, remote sensing, water quality research, and 
military administration and command. He has experience in Georgia as 
an ecologist and engineer on hazardous and residual waste management, 
flood insurance, and terrain. analysis projects. He has used remote 
sensing data in environmentaL assessments of land use changes, water 
quality research, and non-point-source pollution control. 

Mr. Moore developed hazardous waste management planning programs for 
the states of Tennessee and Alabama. He supervised a six-month survey 
of 400 industrial residual and hazardous waste generators, trans­
porters, and disposers in the state of Alabama to determine best 
residual waste management plans for the state and private industry. 
In addition, he supervised an intensive effort to determine disposal 
methods at 17 army ammunition plants and depots. 

SPECIAL EXPERIENCE: 

Hydrology/Water Quality 

Mr. Moore has assis.ted in base condition hydrologic analysis and 
hydraulic modeling for flood insurance studies for several cities and 
counties in Georgia. He supervised the preparation of -environmental 
assessments for a beach nourishment project on the Gulf Coast, an 
industrial effluent pipeline route through an endangered species hab­
itat, and a metropolitan water supply study. 

As a graduate research assistant, Mr. Moore collected, collated, and 
analyzed water quality data from first experimental watersheds located 
in Piedmont physiograph~c region of Georgia. Implemented experimental 
procedures used in water quality, eras ion, sedimentation, and non­
point-source .pollution control studies. 

Land Use 

Mr. Moore coordinated acquisition and analysis of data from remote­
sensing satellites (LANDSAT) to determine the state-wide environmental 
and economic impacts of placing marginal, sub-marginal, and Soil Bank 
land into crop production. . He used R-Index Method and specially 
developed land resource units to determine state-widei non-point­
source pollution caused by herbicide, insecticide, and fertilizer use. 



BOYD N. POSSIN 
Ecology and Environment, Inc. 

EDUCATION: 

Region V, FIT Member 
.Hydrogeologist 

M.S., Geology, University of Wisconsin at Madison, 1973 
M.S., Water Resources Management, University of Wisconsin at Madison, -

1972 
B~s., Earth Science Secondary Education, University of Wisconsin at 

Madison, 1970 

PROFESSIONAL AFFILIATIONS:-

· Geological Society of America 
American Water Resources Association 
American Water Well Association 

EXPERIENCE: 

Mr. Pessin is the assistant team leader and training officer for 
E & E's Region V (Chicago), office under the FIT contract. He has 
eight years of hydrogeological experience in the Great Lakes area and 
has conducted and managed a wide variety of environmental studies. 
With E & E, he has acquired field experience in the investigation of 
hazardous waste sites. He has completed onsite evaluations of soil 
and groundwater contamination in Minnesota and Ohio. In Michigan, he 
has de.termined the effects of a hazardous waste landfill on the 
Detroit River. In previous experience as a team leader -on a contam­
inated waste processor project for the Corps of Engineers in 
Huntsville, Alabama, he developed waste handling and processing alter­
natives for pyrotechnics, explosives, and propellants. 

As the manager of a regional office of an environmental consulting 
firm in Chicago, he was previously responsible for environmental moni­
toring, preparation of environmental impact statements -and reports, 
and preparation of reports dealing with various aspects of flood 
control. 

As_ a self-employed environmental consultant, he performed monitoring 
and feasibility studies for 27 Inland Lake Protection and Rehab-ili_­
tation districts in Wisconsin. He also conducted studies of ground­
water contamination from waste disposal operations. 

As ~ researcher at the University of Wisconsin, he was responsible for 
designing and implementing a field program for developing the surface 
and groundwater hydrologic regimes of two lakes in Wisconsin. 

In Pennsylvania, he participated in ~everal types of hydrogeological 
~onsulting projects including the preparation of draft environmental 
report modules for sanitary landfills and spray irrigation sites. He 
also served as project manager-for the pieparation of the groundwater 
quality plan for the seven-county Philadelphia region as part of 
Pennsylvania's versipn of the 208 planning process. 



JOHN. R .- TOTIN 
Ecology and ~nvironment, Inc. 

EDUCATION: 

B.S., Chemistry, .Boston College, 1957 

EXPERIENCE: 

Region VI, Assistant FIT Leader 
Chemical Engineer 

Mr. Totin joined E &. E _as assistant team leader for the Region V.I 
(Dallas)· Field Investigation - of Uncontrolled Hazardous Wast·e Sites 
which the company is performing for the United States Environmental 
Protection Agency. He previously served for 21 years with the United 
States Army, earning ·the rank of lieutenant colonel in the Chemical. 
Corps. He- has:e:x;tensive experience in problem solving and planning 
an~ allocation of scarce resources to provide environmental protection 
~rom toxic chemical and radiological agents. He expedited and direc­
ted the mas~ive movement and storage of chemicals; developed and mon-
itored training ex~rcises for -the handling of toxic agents including 
substance identification, decontamination, and . casualty management; 
and wrote contingency plans for .both military operations and regional 
management. of nuclear or chemical accidents within a four-state area. 
He is skilled in training and directing- .technical work groups, inter-:-·' 
perso:;,al communications, and: budget planning and coordination·. He 
also has prepared environmental impact ass~Ssments to support the use 

. of simulated toxic chemical·. agents in training. 

Mr. Totin·has considerable expertise in coping with nuclear and chem­
ical ·accidents, as weli as in the study of technical analysis and com­
putations: related to protectl.o_n of personnel and work- environments 
from harmful dosages.of radiation. 

Mr. Tot.in has been a speaker at several National Governors Association 
conferences on landfi 11, hazardous waste, and resource conservation 
and~recovery task forces. He has addressed special interest groups in 
the Chicago area and has particip~ted in· public hearirigs regard~ng 
toxic substances. · 


