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An environmental and medical survey was comducted on February 6 and April 3, 1980 
at the Omaha v..;aste Pretreatment facility (51C-9511) in OJ:nha. NebraRka. The management 
of the Public Works Department) City of Omaha, requester ~cchnical assjstrt~ce from NIOSH 
to determine if any health hazaTds were present at the f<l . lity which employs 19 workers. 
;"ong term detecto!" tuhes were nsed for evaluation of pt':,r-'.-:.';al and area ex~osure to 
hysrogen sulfide (7783064) (H2S) • Personal and breathing zone samples were c.ollected 
on charcoal tubes and analyzed by mass spectrometry to identify the presence of 
org_-i.nic n~r r;ontaminants. ShOTt te.rm detector tubes were ·used to detect other potentia] 
contaminants such as oxides of nitrogen and sulfur dioxide (7446095). Perso':"lal samples 
for H2S rangpd from 0.5 to between 39.4 and 73.2 parts per million (ppm), with~estimated 
3 hour time wei.ghted average (TWA) ranging from q.?. to between 8.9 and lS.O ppm. The 
current OSHA standard i!"; 20ppm ·for an 8 ht1ur TWA with a 10 minute ceiling value of 
SOppm. Trace amounts of other c.ontaminants were all less than 5 percent of the 
environmental criteria for these f'.ompounds. Interviewed employees reported past and 
curren.t health problems such as irritations to the eyes and respiratory system. The 
author~ conclude that a health hazard due to H2S exisr.eu at the ;:tretreatment fac.ility 
and probably t~xist.:ed as a prolonged intermittent exposure ovei the past several years. 
Recommendatio~s are provided for impLoveme~ts in ¥2ntilation, housekeeping, personal 
hygiene. and medical surveillance. 

/---
11. OotUft\!n\ "n~I)"I..I .... Oncrip\()rs 

c. cOS ... TI fl~ld/Croup 

Toxic-gases 
Work-envir.onment 
Air-contaminants 
Tcchn ieal-personnel 
Analytic? 1 ·1ns trumentation 
Eye-irritants 
Respiratory-irritants 
Air-fl.Jw 
Medical-examination 

lL A".II"t.lllty !>,u,m.nt ' ------~----------.---,.,J::.,-, -: .. -,u---.-::,,-,-:c::-"~n (lh--;~·'R~--l-il.~-:-c·t-r~'~·~~ 

AVATl.ABLE T.o THE PUBLIC ;o~S;'U;';'-CI!!.~rih" P',.) J~'~':";; ~- -_.' 
{:. ...... ,..-,-,.-'-"-.I"iJ---------------- REPRODUCEDBi' ('. ;:'0· ..... ttl I IJ ~rz [~-11J 

If. , .• '" I.· i'. J:"I 

t.·, d",·,-I cl {. •• ",morc. 



• 

I. SUMMARY ---

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
CENTfR FOR DISEASE CONTROL 

~POl-tll1~" 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH 
(INCINNATI, OHIO 45226 

TECHKICAL ASSISTANCE REPORT 
TA 80-33 

OMAHA WASTE PRETREATMENT PcMT 
OMAHA, NEBRASKA 

JUNE 1980 

On February 6, 1980, and April 3, 1980, the National Institute for Occupational 
Saf."tl and Health provided technical assistance to the City of OMaha in the 
e'l1-,c.tion of potential health hazards at the Omaha Waste Pretreatment Plant, 
5Ir 9511. A request for technical assistar,ce to evaluate potential exposures 
of 19 employees to hydrogEn sulfide and/or other contawinants and to make 
any recommendations concerning solutions to any identifiable problems was 
received on January 7, 1980. 

Long-term detector tubes were used for ev~luation of personal and area exposures 
to hydrogen sulfide. PErsonal and breathing zone air samples were collected on 
charcoal tubes and analyzed by mass spectrometric procedures to identify the 
presence of organic air contaminants. Short-term detector tubes were used to 
detect possible exposur~ problems to other potential contaminants (e.g., oxides 
of nitrogen, sulfur dioxide, etc.). - Some personal and area samples exceeded 
the NIOSH environment criteria of 10 ppm ceiling concentration for hydrogen 
sulfide over a 10 minute period (maximum 160 p~m). Personal samples obtained 
on one employee showed an exposure of great~r than 8.9 ppm (estimated as less 
than 15 rrm) for hydrogen sulfide over an 8 hour time weighted average. 
Results of othe,' samples (e.g., toluene, carbon monoxide, chlorotoluen", etc.) 
were all less than 5 percent of the environmental criteria for these compounds. 
Employees interviewed at the time of the evaluation on February 6, 1980, reported 
past and current health problems (e.g., effect on eyes such as irritation, halos, 
etc., irritation of respiratory system, etc.) which are typical symptoms of 
exposure to hydrogen sulfide. 

Based on the environmental sample results, employee interviews, and information 
on exposure to hy,!rogen sulfide, NIOSH has determined that a health hazard due 
to ov.r"xposure t') hydrogen sulfide existed at the pretreatment plant and prob-

I ably existed as a prolonged intermittent expo~ure over the past several years. 
The overexposures were due to inhala"ion of hydrogen sulfide from the C:ecay of 
animal mat-~er. Recorrmendations on improved ventilatic~, housekeeping, personal 
hyg i one, med -; ca 1 surveil 1 ance, and other cons i dera ti ons are presented j" Secti on 

I VII of this re"'p.::.or:..t::.;.'--__________ _ 
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I I. INTRODUCTION 

The mani.tgement of tr.e Pub11 c Works Depa:'tment, CHy of Omaha, requested 
technical assistance from NIOSH to determine if any health hazards were pres~nt 
during the pretreatment of wastes at the Omaha Waste ~retreatment Plant. The 
workplace was evaluated by means of environmer,t.al samples, emplovee interview, 
and inf'Jrmation obtained fr~m past NIOSH and other eva1uations on similar 
operations. 

The Omaha Waste Pretreatment P1~nt receive~ an average of 5,000,000 gallons uf 
wast~ per day at the pretreatment buildi~g. This is a large enclosed facility 
d';vided into two areas; the bucket elevator-press area (two operating presses) 
anj the basin area (four primary basins and four secondary basins). The waste 
first pas5es through a bar screen to remove the gross sol ids which are transferred 
to the haul-away storage bins. The influent flows into four gravity basins in 
parallel fonowed by two secondary basins operating in par,~lle1. The effluent 
flows to the main treatment facility (a separate facility and not part of this 
eva1~ation) for further treatment. Each basin has a top anc bottom skirrmer 
with the sludge or ~kimmings from the secondary casins being transferred to the 
original influent to tnt! facility. :he bottom skirrming or sllldge from the 
primary b~~.ins is transferred to the bucket elevators. Sludge from the bu,:ket 
e1evato~s is transferred to the presses where the excess water is squeezed out 
of the solids and the liquid returned to the b<:sins. The solids fror:1 the presses 
are transfelTed to a private firm's tr'uck(s) for use as landfill. T~e top 
5~.immings (e.g, grease and floatable materials) f"om the gravity bi',sin are 
transferred to the prncess buildin£ for recovery of the grease which is sold 
to an outside ~ontractor. The process building (separate faci1 ity:' consi~.ts of 
two lorge two·-story treatment tanks and one holding tank. The top skirrmillgs 
are first tr~"~ed in the North treatment tank by heating to 2000 F with the 
overflow or qrease going to the South treatment tank. The overflow from the 
South treatment tank goes to the holding Or storage tank (maintained at 1300 F 
so grease is liquid) prior to pickup by an outside firm. The bottom 1 iquids 
from the treatment tanks are drained back to the basin area for further treatment. 

One operator and One laborer wo"k in the, process building during the day shift 
only. T:~ere are two o?erators and two laborers involved in the pretre,\'cment 
facility for each shift. The rest of the employees are maintenance personnel. 
The main area of concern is employees exposure to hydrogen suHide which is 
an off-gas from decaying animal matter. 

IV. EVALUATION, OESIGN, AND METHODS 

Persona.l breathing zone air samples w'~re obtained on ,1perators, labor'2r<, and 
maintenance employees using long term detector tubes for hydrogen sulfide at a 
flow rate of 25 to 50 cc/minute. Some arei\ and personal charcoal tube 
samples were a150 obtained in the ma'in areas of concern to dete'rmine f'l,,~imLim 
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levels of other potential co(.taminants being (·eleased. The charcoal tube 
somp1es were analyzed by gas chromatographic/mass spectrometric procedures. 

Short term detector tuoes were used to ascertain potential exposures to 
sulfur dioxide. carbon mo~oxide, caroon dioxide, ammonia, and oxides of 
nitrogen. Results of the short term samples were non-detectable or well 
be1,;w any established health criteria or standard for these compounds, 
Therefore,:hey are not considered further in this report. 

Employees present on the day of the evaluation were given medical questionnaires 
to determine work-re1e.ted health problems. 

V. EVALUATION CRITERIA 

A. Hydrogen Sulfide 

It is well known that exposure to hydrogen sulfide at high concentrations 
such as 935 ppm may cause immediate respiratory art'est and death. Upon inhalation, 
the gas is absorbed into the blood stre~m and can, within a few seconds. cause 
unconsciousness and paralysis of the respiratory center (in the brain) with 
subsequent anoxia. If the ~ictim survives the initial expcsure to high 
concentrations, pulmonary edema an~ bronchial pneumonia may ensue. Sub-acute 
and chroni c exposure to lower 1 evel s of hydrogen sul fi de may ca use i rrita ti on 
of the mucous membra~c~s, headache, f4tique, irritability, insomnia and 
eye irritation. Low concentrations are readily jetect~d by th,~ characteristic 
rotten-egg odor; however, prolonged exposure dulls the sense oc smell and 
makes the odor a very unreliable ~eans of warning. The eyes are affected 
by palpebral edema. bulbar conjunctivitis mucopurulent secretion with perhap, 
a reduction of visual ac;Jity. This form of keratoconjunctivitis or "gas eye" 
is directly related to hydrogen sulfide concentrations and can result in 
templlrary blurred or (lazy vision and ralnbows or halos around fights or 
illuminated objects. 

NIOSH recorrmends that exposure to hydrogen sulfide (H?S) be controlled 30 
that no employee ;s exposed to a ceiling concentration greater than 10 parts 
of H2S per ~il;ion parts of air (10 ppm or approximately 15 milligrams of H2S 
per cubic meter of air - 15 mg/M3) as determined with a sampling period of TO 
minutes, during the workshift During the workshift, evacuation of the area 
sha 11 be requ I red if the con centra ti on of HoS (>,;ceeds 70 mg/M3. The current 
OSHA standard is 20 ppm of H2S as an acceptJb1 e ceiling; and 50 ppm H?S as a 
maximum ceiling value which should not be exceeded over a 10 minute period. 
(Refer to Appendix A for more informa:ion on hydrogen sulfide). 

B. Oth~r Considerations 

Toluene, o-ch10roto1uene. dichlorobenzene isomers, perchlorolthylene, and 
refined petroleum solvents (e.g., stoddards solvent, etc.) were found in 
detectable levels in some of the charcoal tubes obtained during the surveys. 
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However, the levels found for these compounds were low (discussed in ne~t section), 
and would contribute 1 ittle to the irritation of the eyes and/or mucous 
membranes or other symptc~s noted above for H?S. Hence, further discussion of 
the toxicity or symptoms pr0duced by these compounds's not necessary for 
purposes of this report. 

VI. RESULTS AND DISCUSSION 

A. Environmental Results 

Samples taken for hydl'ogen sulfide (H 2S) on February 6, 1980, indicate, as 
shown in Table I, that file of 11 long-term personal san'p1es (ma>:imum> 39.4 -
< 73.2 ppm) ob'.ained from file employees were i~ exce.s of the environmental 
criteri a of 10 ppm ceil i ng concentra ti on for H2S over a 10 mi nutl~ period. 
The estimated 8 hour TWA of a press room opera tar was greater th~n 8.9 ppm 
but less than 15 ppm for H2S, Short-term detector tube samples indicated 
exposures up to 160 ppm of fi2S around the press area and 100 ppm <if H2S in 
the basin area at 7:20 a.m. on the day of the survey. All doors were closed 
and tile vent;lation was off at that time. Doors were cpened, ~he ventilatioll 
turned on, and it was reque·;ted that employees evacuate the treatm~nt facil ity 
into the open air, and spend as little time in the facility as possib·!e. The 
levels were significantly reduced to 30 ppm in the press area and 15 ppm in the 
basin area at around 8:UO a.m. All subsequent readings in the basin are? were 
10 ppm or less for H2S, Most subsequent short-term samples in the press area 
were between 10-20 ppm for H2S, although a few samples were 50 to 60 ppm for 
H2S. Employees spent as little time as possible in the treatment facility during 
the survey. Personal Samples as well as short-term samples were 1 ppm cr less 
for H2S in the process buPding. Several short-term samples were obtained in 
the treatment 3nd process facil ity during the sur'/ey. 

A follow-up survey was made on April 3, 1980. Long-term samples for H2S 
indicate, as shown in Table II. tnat one out of nine personal samples 
obtained from eight e~ployees were in excess of thE environmental criteria of 
10 ppm for H2S over a 10 flinJte period. The press room operator was exposed 
to 12.1 ppm of H2S over a 1£0 minute period, which exceeds the criteria of 
10 prm for H2S over a 10 mi'lute period. The estimated 8 hour TWA for all 
employees was less than 10 ppm for HZS in the treatment facility. The 
maximum resu lts in the pr'ocess buil d, ng were 1. 2 ppm for H2S, Severa 1 short· 
term detector tube samples obtained in the breathing zone air of emp10Y~2s 
in the treatment; and process facilities were 10 ppm or less for 
H2S. A few short term samples in the inlllediate vicinity of thl~ press showed 
up to 60 ppm of H2S, 

A total af 12 long-term personal and area charcoal tube samples werE obtained 
during both surveys and analyzed via gas chromatographic alld mass spectographic 
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methods. Trace amounts of toluene. perc~hroethylene. refined petroleum 
solvents (e.g .. stoddards solvent, etc.), ,)-chlorotoluene, and isomers of 
dichlorobenzene were detected in most but not all of tre samples. Howev~l', 
exposures of employees would be 1ess than five percent of any know~ current 
environmental criteria (e.g., NIOSH, OSHA, etc.) for these compounc's on an 
individual basis or even when considering ':heir effects on an additive basis. 
Hence, these compounds woul d cOJ1tri bute 1 itt 1 e to the overa 11 exposure of 
emp 1 oyees and are not cons i dered further .. 

A cursory ventilation survey was made pr'imarily with smoke tub~s and an Alner 
Velometer, Jr. (not used too much, as not inUcn ventilation). The treatment 
facil it} had 1 ittle effective ventilaticJ, and ventilation over the presse" 
provided for increase<! ~xp05ure of the \lrOCe5S operators. There was no 
ventilation in the ,rocess building, and two out of the thre~ processing (e.g., 
two treatment and one storage) tanks had no ':op enclosures. ~entilation in 
the basin area also showed the air-flow through the t~ployees breathi~g zone. 

8. Medical Interview Results 

During the initial survey. 16 out of 19 current male employees were interviewed 
conrernin0 any symptoms which may be attributed to the work env':ronment. 
The age range was 19-59 years Nith an average of 40 years. Th,= "lant has been 
Jperational by the city for 9 years and the average employment span was 6.0 
rars per employee. Ten employees were c~rrent smokers. Nine employees were 
operators or latorers; three er.tpl0yees were foremen and fou,' em~loyees were 
maintenance men. The following discussion does not involve routine complaints 
of odor. occasional irritation of eyes and/or respiratory tract as all 
employees have these types of complaints. It should be noted that in reviewing 
the problems below, some lor.g-term employees did describe conditions as worse 
than existed during this survey. Or,e recent employ~e coniplained only of 
cigarette smoke. in rev:ewing th~ information below. it should be noted that 
emphasis was made on compla'jnts over the past year or so and does not include 
complaints occuring during p\'evious operations. 

Most all employees complained of mild eye irritation problems. Nine employees 
complained of moderate irritation of the eyes on a weekly basis. These 
symptoms were normally described as a scratching and abrasive action on the 
eyes although no apparent pdrticulate matter vias noted. Six emplQyee~ com­
plained of more serious eye problems occurring once or more per month, These 
complaints norm,,1ly described symptoms such a; halos or rainbows around 
ill umi nated objects (s treet 1 a'nps, TV. etc.) and hazy. blurred vi s ion on 
clear sunny days. Over the past 2 years, eight employees have seen a physician 
at least o~ce to a maximum of three to four times due to the severi:;- of ~ye 
irritation :yn'ptoms plus other milder complaints such as headaches. 

The cc 'plaints of eye irritation were the most prominent although secondaty com­
plaints of weekly to monthly i\'ritation to the respiratory tract were also a prob­
lem. Eight employ"es complained of respiratory problems (e.g., irritation of "ose, 
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mouth, and lungs; sores in nose; excess phlem production; etc.) primarily 
as a secondary problem. A third problem was that five of the employees 
complained of dermatitis problems (e.g., boils, pimples, dry skin, flaky 
skin,etc.) since working at the plant. 

General discussions with employees during the second survey indicated that 
conditions were considerably improved, but the employees feel that environmental 
conditions still neec in'provement. 

VII. CONCLUSIONS AND RECOMMENDATIONS 

Results of the environmental survey and the employee interviews show that 
employees were exposed to concentrations o~ H?S which are considered as toxic. 
Conditions were improved at the time of the s~cond survey; however. results 
still show a need for further improvement. It is noted that management Las 
taken sr,ort-term steps (e.g .• lids on presses, partial boards on basin, doors 
open, medical exam 011 selected employees, limited monitoring) and is 
planning additional change; to improve conditions for employees at the 
pretreatment facility. Improvements (e.g., ventilation, monitoring, medical) 
were discus.ed in detail at the time of the surveys. 

In view of the above information, the following recolllMenr.ations are made to 
provide for a more desi"ac;e working environment for all personnel. 

A. The medical anj environmental (e.g., monitoring, medical examinations, etc.) 
recoi11Tlendations contained under Section I (pages I through 18) of "Criteria for a 
Recommended Standard ... Occupational Exposure to Hydrogen Sulfide":' should 
be implemented as soon as possible. 

B. Particular emphasis should be mad~ concer,;ng improved ventilation, emp'loyee 
education, medical exams, work pra.ctices, 5anHation, monitoring. person".l 
hygi~ne, and similar p,·actices. 

C. The survey did not indicate a problem of exposure to hydrogen sulfide in 
the process bu 11 di ng. However, i ntervi ews with 2mp loyees as we 11 as symptoms 
(e.g., irritation of eyes-respiratory trdct, cough, nausea) experienced by 
the NIOSH investigator show that there is a similar problem in the process 
building. Hence, the recommendations in A and B above (e.g., vp,ntilation, 
tops on two tanks) sho~ld olso be implemented in the process building. 
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promptly "post" the determination report for a period of 30 days in a 
prominent place near where exposed employees work. 



TABLE I 

LONG-TERM DRAGER DETECTOR TUBE RESULTS FOR HYDROGEN SULFIDE - H2S 
OBTAINED DURING ENVIRONMENTAL SURVEY AT THE OMAf;A WASTE PRETREP.TMENT PLANT 

CITY OF OMAHA, OMAHA, NEBRASKA - TA 80-33 
FEBRUARY 6, 1980 

Type of Job and/or Area Sample Time Qf Estimated Estimated 
Sample Description Number Sample ~~* 8 Ho~r ~ TWA ** 

2 ppm 2-

Personal Operator A - Proce3s Bldg. 0700-1335 0.5 0.4 

Personal Operator B - Press Room 2 0705-0745 > 39.4--<73.2 >3.3-<'6.1 
Personal Operator B - Press Room 3 07 ' - agOO 12.8 2.0 
Personal Operator B - Press Room 4 1050 8.2 1.9 
Personal Operator B - Press Room 5 " " 3.7 1.7 , 

Total Estima •. TWA· :> 8.9-<15.0 

Personal Laborer A - Basin Area 6 0710-0800 25.7 2.7 
Personal Laborer A - Basin Area 7 0800-1440 2.5 2.0 

Total Estimated 8 Hour TWA 4.7 

Personal Laborer 8 - Basin Arel 8 0715-0804 22.9 2.4 
Personal Laborer B - Basin Area 9 0804-1430 2.3 1.8 

(Same Process Bldg.) Total Estimated 8 Hour TWA 4.2 

Personal Operator C - Basin Area 10 0800-1030 14.6 4.6 
Personal Operator C - Basin Area 11 1030-1435 7.4 3.8 

Total Estimated 8 Hour TWA 8.4 

Area Process Bldg. 12 0840-1517 3.0 2.4 
Total Estimated 8 Hour T\,A 2.4 

Area Pre:' Room 0845-1535 
Total Estimated 8 Hour TWA Not val id as off scale 

Env'ronmental Cri tpri a*** 10.0 10.0 

* PPM - Parts per contaminant per million parts of air. 
** TWA - Time weighted average concentration for a nor;,;al 8 hour workday 0)' 40 hour 

workweek to which nearly all workers may be exposed, <~y after day, without 
adverse effect. 

*** Environmental Criteria - The current OSHA federal standard is 20 ppm for an 
8 hour TWA and a ceiling value of 50 ppm for hydrogen sulfide. The current 
NIOSH recommendation for environmental exposure limit is 10 ppw (10 minute 
sample - ceiling concentration) of hydrogen sulfide during the workshift. 





No. of 

APPENDIX A 
. . * 

EFFECTS OF HYDROGEN SULFIDE INHP.LATION ON HUMANS 

(NOTE: 1.5 mg/M3 of hydrogen sulfide is 
approxmiately 1.0 ppm of hydrogen sulfide) 

Duration of 
Subjects Concentration ExposurE..; ~ffects 

(mg/cu [0) 

1 17,000 

1 

10 

342 

5 

1 

4 

1 

78 

e,500 

City of 
Ter1.:e-Haute 

2,800- <20 min 
5,600 

1.400 <1 min 

1,400- <20 min 
7.,800 

1,400 Instant 

1,400 <25 min 

400 - 760 

320 20 min 

20 35 

15 20 4··7 hr 

0.003-11 Intermittent 
air pollution 
episodes over 

a 2· .. mon periC'ld 

Death 

" 

Death 1/10. unccnscious­
ne~s, abnormal ECG 

Hospitalization of 320, 
death of 22 including 13 in 
hospital, residual nervous 
system damage in 4 

_UnconsciousneSf" death 

waconsciousness, low blood 
pressure, pulmonary edema, 
convulsions, hematuria 

Unconeciousness 

Unconsciousness, arm cramps, 
low blood pressure 

Burning eyes in 25, 
headache in 32, loss of 
appetite in 31, weight 
loss 11 20, dizzineso in 
more than 19 

C\}njunctivi tis 

Numerous complaints of 
nausea (13), headache, short­
ness of breeth (4), sleep dis­
turbance (5), throat and Eye 
irritation (5) 

*Obtained from Reference 5 Gf this report; Table 111-1, page 61. 


