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bcar Mr. Johnson:

In ac <} n
Reglondl Uffice in iew York City on January 15 and as
offarad in iy, Charles L, Yafie's letter of last J
L snouid iike o fovmally r“qucst technical assistawce iu
the forn of an on-site review of the rhiladelphia air
management program, as an additional aic in the cefinition
of the project undertakings vhich will lead to develop- -
ment of a meintenance level program to be consicdered for
approyriate rcderal funding.

cordance with discnssion: in our meaiting at the
P ags of
Lo

ips
@
w

The recent conference in \hlch ¥r. Bdvard F. Wilson
and I participated was very useful and coastructive., I
am happy to know that funding under the present air pol-
lution improvement project grant will COntan° during -
the period when the rhiladelphia air management program,
with the consultation and advice of you and your staff,
will be further deiined. Ve ave most appreciative of .
this type of assistance, ' '

Incidentally, my fiscal officer informs.me that,
since the initiation of the first Federal air pollution
improvezent grant to the Philadelnhia program scveral years
ago, there has never been a Federal fiscal audit ef this ‘



- My Kenneth . Johnson: ,
- 2 2<3-70"°

proarem, . If was our understanding that this would be-
requested and, from the management standnoint, this'
would certainly be useful, . I .thought it rihht be
approp 1ate to bring this up again at ths time,. .

Thank you for your continuing consultation, acvice,
and financial support

Sincerely yours,
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Movman K, Ingraham, MDD,
BNRIL:2Z . v
ce: lir. Goodwin:
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1. "INTRODUCTION

On February 3, 1970, Dr. Norman R. Ingrahm, City of Philadelphia Health
Commissioner in a letter to Mr. Kenneth Johnson,- Air Pollution Control Office -
(férmerlynNAPCA),~Region»II Director, .requested an objective evaluation
‘of Philadelphia’s resources, laws, and all program activities for air pollution
control. This report has been prepared in response to that request. This study
is also timely since Air Management Services, within the Department of Public
Health, plans to submit an application to APCO for maintenance program support
for FY 72 ‘as authorized by the Clean Air Act as amended. With these factors in
mind, this report is designed to determine program weaknesses and to focus on
those program areas in need of strengthening and developing in order to qualify
for maintenance support. It must be understood that recommendations contained
in this report are presented as a means of reaching that goal. Certainly there
are alternate methods that can be used to reach program goals and, in all
probabilicy, a few important problem areas were not detected or discussed.

There 1is no intent to stlflo program initiative and imaginaticn in such decx-
sions.

At the present time, ecveral important program elements are being implemented
and are only discussed briefly in this report.

There arc many satisfactory, in fact excellent, program elements that are
not discussed within the report. .The.fact they are not discussed is by decian
since the important objective of the report-is te-essist in the implementation:
of a comprehensive effective air pollution control program designed to plotert
the health and wvelfare of the citizens of the Philadelphia area.

Air Management Services (hereafter referred to as AMS) must operate within
a city government structure that imposes many constraints on a program and’
makes it more difficult for the agency to achieve its goals. While these fac-
. tors have been discussed in this report, APCO realizes the difficulties of )
-altering long-standing systems. It is important, however, that these problem°
and their effect on AMS be discussed and understood.

The Commonwealth of Pennsylvania, according to prescribed law, has certified
AMS as the exclusive agency in Philadelphia. This certification gives AMS com-
Plete responsibility for control of all air pollution originating within the
City. This sole responsibility makes it all the more important for AMS to have
.an effective program as it is logically the body that can prov1de cleaner air
for the City of Philadelphi.. :

The Commonwealth of Pennsylvania also has an’active air pollution control
agency.  This agency is responsible for control activities in the remaining
metropolitan area of Pennsylvania.

- The material for this report was obtained from information provided to
APCO" in conjunction with the grants program, the regional office in New York
. City, and information gathered by a team of APCO investigators during a visit
to Philadelphia, April 26-30, 1970. APCO is indeced grateful for the cooperation
extended by the Air Management Services, the Health Department, and the
Philadelphia Planning Commission duving the fact-finding effort and for the
review provided by the New York Regional Office.
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2. SUMMARY

In the past few years, virtually every metropolitan center in the east
coast of the United States has reached a critical point. They are faced with
massive demands for power and new materials on the one hand and rapid deterioration
of the urban environment on the other.

The City of Philadelphia offers a prime example of this paradox. Industrial
and population figures have increased, and corresponding power needs and
citizen demands for new materials have soared.

To combat this growing air menace, the City Council in October of 1969
adopted a new Air Management Code. This document provides the Air Management
Services with very strong enforcement powers and penalties. If progress toward
comprehensive program development and, more important, the improvement of air
quality is to be accomplished, it remains for AMS to assume the kind of
aggressive effort required for enforcement of the Air Management Code on a
scheduled system of priorities. These priorities should in turn reflect long
range air quality objectives. .

This report has been prepared to guide AMS in developing an effective
organization geared to meet the challenge. The Federal Clean Air Act of 1967,
an amended, is quite explicit in placing the primary responsibility for air
pelluticon ccnurcl at the State and local levels. I ilils regard, the State of
Pennsylvania and the Philadelphia program must develop definitive agreements on
responsibilities and authority; thus insuring complimentary rather than ‘

duplicative programs, and further defining areas of responsibility.

It is hoped AMS will consider. the points and recommendations of this report
and take immediate corrective action.

The program will be able to operate more effectively if: (1) legal
administrative procedures are improved upon; (Z) better internal and external
communications are developed; (3) personnel conditions are improved; (4) specific
plans and procedures for abatement and prevention are developed in line with the
development of a comprehensive program, to effectively control all sources 6f
air pollution; (5) a comprehensive information activity is developed; (6) AMS
begins detailed planning for information systems to process, store, and utilize
all types of data.

To attempt to meet all objectives and carry out all recommendations at one
time is not sound for program-balance or comprehensive program development.
Therefore, recommendations should be implemented in terms of priority based on
existing limited resources -and desire by the agency to attain Federal maintenance
levels of support, implying an effective program. By no means are the
recommendations as stated the only solution for correctivé action of a problem.
There may be many solutions to the problem. In the short time for the on-site
review, it could not be expected that all the agency's problems would be uncovered,

i
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although, it is felt that major program deficiencies were revealed. - Further,
interpretation and definition of a problem by the APCO reviewers may not in-all
cases be complete. This study does not intend to lay blame on any individuals.
or organizations but encourages as its objective that all program entities in
the city work together for the common goal of controlling air pollution in
Philadelphia.




SUMMARY OF RECOMMENDATIONS
= were revealed. Further ‘
?CO‘reviewers:may-not~iﬁ‘éll‘ :
1y blame on any individuals o mmendations presented herein can be classified into the
it all program entitjes in (1) legal, (2) organization, (3) manpower, '
t1ling air pollution ip ) program planning and evaluation, (6) land use planning,

' : ., (8) engineering, (9) enforcement, (10) technical
vlogy, and (12) data handling.

ms relative to legal:

ENDATION 1 . Amend Section 3-103 (5) to increase
m fines to $1,000, at least for the first offense.

i :
ENDATION __ 9 . Recomstitute the Air Pollution Control

so that it is an objective and impartial representative of
tire community. Board Representatives having substantial
ial interests tend to disregard public interest and welfare.

ENDATION _3- ., Modify Item (2) of Section 3-302 by
ng ""to establish areas where objectives are applicable"

cial. Reasonable time schedules for achieving the uniform
ives should be set in those parts of the city rather than
ng less strict objectives at the -sacrifice to air quality.
ition, such objectives must be consistent with the

ions of the Implementation Plan for the Philadelphia AQCR.

SNDATTION __ 4 . Express emission limitations in this regu-

.- in terms of pounds/hour or pounds/million Btu of heat in-
In addition, modify or replace the emission standard for

ting equipment, subsection (2), by a standard that varies with

size of the installation. '

. MMENDATION _ 5 . Express the limitations on emission of
ur dioxide in Section IA (2), Non-Commercial Fuel, in terms
ounds/hour or pounds/million Btu of heat input. The comments

: with reference to Regulation II, Section V, also apply here.

MMENDATION _ g . Specify standard test methods for testing
incinerator designs for compliance with the regulation.
i
MMENDATION _ .7 . Develop regulations for control of
. ocarbons, carbon wonoxide, and odors. Federal criteria
.ments for hydrocarbons and carbon monoxide are currently
+lable, and should be utilized in developing regulations.



RECOMMENDATION _ 8 . Work with the State tc develop plans for
the State to control emissions from sources outside of Philadelphia
that contribute to air pollution within the City.

RECOMMENDATION _ 97 ., Obtain additional legaF support. The agency
needs an experienced attorney who is' familiar with air pollution
problems. ' In-addition, a close working relationship with the
Counseling Division should be developed. '

RECOMMENDATION __10 . Use the enforcement method through seeking
conviction and fines in Municipal Court only for minor and infre-

quent violations. This is because the procedure makes no provision
for long-term compliance with regulations or abatement of air
pollution.

Specific recommendations relative to organization:

RECOMMENDATION 11 . Allow the Assistant Commissioner more time-
to work with organizations outside AMS, both inside and outside

© Gity goverumeni. To accomplish this, three alternatives are
proposed, Co :

1. Establish and fill the position of Deputy Assistant
Commissioner; he should be responsive to the needs of AMS and
. chosen . by the Assistant Commissioner..

2. Delegate most responsibilities to the Division Director
~and choose someone to act in the capacity of Assxstant
Commissioner when he is out of the-office.
. K3

3. MHire a chief administrative assistant to coordinate all

staff functions as well as line functions and problem§. _
- However, at all times there should be sufficient access to the
Assistant Commissioner by the Division Directors to express

grievances.

" RECOMMENDATION 12 ., Update the Engineering Division's functional
description to include functional categories, staffing, goals,
objectives, and time schedules to meet program objectives.
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€ . ) 7 .
Spécific recommendations relative to manpower:

.

RECOMMENDATION 13 . Make a major errort to fill existing
vacancies before plannlng and implementing further program
act1v1t1es.

RECOMMENDATION 14 . Create the category of Air Pollution

Control Engineer. Persons having this classification would deal

specifically with air pollution, and would advance according to
* their proficiency in thdt field.

RECOMMENDATION __15 . Require that chemists be knowledgeable
primarily in air pollution aspects.

RECOMMENDATION _ 16 ., Utilize Chemist IIT and IV positions.

Such positions, based on degree and experience, would help adgust
-chemists' salaries more in line:with those of other agency
personnel. : ' ‘

RECOMMENDATION 17 . Create a second step within each of the
technician positions. This will provide incentive and a cor-

. responding pay increase for more qualified persons. In addition,
the pOSLtlon of lab helper should bc ellmlnated and such duLles
assumed by ‘rechmiTians. o

RECOMMENDATION 18 . Establish the position of Applied Scientist,
This could serve as a "catch-all" type of position and enable the
agency to obtain needed specialized scientific and technical
talent without having applicants wait for new positions to be
cxeatcd

RECOMMENDATION _ ‘19 Create an Air Pollution Control Public
Information Spec1allst classification. This is discussed in more
detail in the Public Information Section of this report. This
position would enable the agency to reject public information
applicants who.did not have the necessary background in air pollution
control '

" RECOMMENDATION _ 20 . . Increase salaries for professional
personnel and have studies made to .eliminate problems of the limited
pay step increase and the pay dlffercntlal of professionals and
non-professionals.

RECOMMENDATION _.21 ., . Adopt a formal training program in AMS

for orientation of new ewmployees, training professional employces,
~and training non-professional technical employees by disignating
someone as training officer with responsibility for' the criteria
analysis of training needs. (NOTE: This is one area where an

AMS task force would be extremely beneficial in studying the
problems and coming up with recommendations based on program necds.)
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' RECOMMENDATION' 22 . Review the 2-year training commitment to
reduce its severely restrictive influence for training personnel
in the dynamic air pollution control field.

RECOMMENDATTON 23 ., Develop better working relations and commun-
ications with the Health Department's persomnel office and:
Central Personnel. '

- RECOMMENDATION _24 . Hire a personnel clerk to prepare and
follow up the necessary paperwork for creating job descriptions
and hiring people. This clerk should be able to relieve existing
AMS administrative staff of the burden of such work.,

Spécific recommendations relative to communications:

ﬁECOMMENDATION 25 . Develop and implement a uniform reporting
system.

RECOMMENDATION 26 . Hold frequent and regular staff meetings
within AMS.

RECOMMENDATION ~ 27 . Work out a set of guidelines with the
State defining responsibilities in these areas. 7This is
‘necessary to aviod duplication of effort.

Spécific recommendations relative to program planning and evaluation:

RECOMMENDATION 28 . Develop formal procedures for quantifying
.problems, examining alternatives, identifying resources, setting
priorities, and evaluation effectiveness. ' ‘ ’

RECOMMENDATION 29 ., Assign a trained and competent person the
responsibility of implementing the appropriate concepts of PPBS.
This, by necessity, includes proper attention to planning long and
. short~term activities. '

V'o. .
Spécific recommendations relative to land-use planning:

. RECOMMENDATION 30 ., Develop environmental criteria for air
pollution as measures for providing effective land-use planning
and thereby prevent or minimize air pollution and its effects. All
responsibilities delegated to the APC Board should be carried out.

RECOMMENDATION 31 . Develop formal procedures for cooperation
between AMS and the Plauning Commission as a first step in

- introducing environmental criteria into land-use planning. AMS
should have routine advisory powers and responsibilities on @
sign-off basis in the work of the Planning Commission involving
potential air pollution.
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Specific recommendations relative to public information:

RECOMMENDATION 32 .. Clarify control over the public information
SpGCla]lSt position. JTdcally, the position should be permanently
assigned to the Health Department and placed under the Assistant

‘Conmissioner. However, if City policy makes this impossible, a
written agreement should be developed between AMS and the City
Representative's office. The agreewent should state the position's
responsibilities, term of assignment (recommended indefinite),
duties, and obligations. *

_RECOMMENDATION 33 . Develop a comprehensive public information
program. It is essential that the goals, objectives, strategies,
and procedures be planmed before the program acLually gets
.underway

RECOWMENDATION 34 | Make the Assistant Commissioner for AMS

more visible to the public and allow him to take a larger role

in influencing community opinion through the public information

program. Creating and filling the position of Deputy Assistant

Commissioner discussed in the Administration Section of this

report should give the Assistant Commissioner more lee to devote
- to such acL1v1L1es.

RECOMMENDATION 35° .« Have the public information specialist
receive extensive air pollution training. This should include
"knowledge of local, State, and Federal regulations; air quality
criteria; and the state of the art in technology.

RECOMMENDATION 36 . Locate and utilize personnel and materials
outside AMS that can aid in developing a public information pro-

gram. A large amount of such help could be provided by APCO-and
- the State of Pennsylvanla.

RECOMMENDATION 37: . 1Involve the public information specialist
in the formulation of AMS policy. This will enable him to be
knowledgeable in his dealings with the public. Also, it will
lead to consideration of public opinion in developing policy.

RECOMMENDATION 3§: Develop lines of communlcaLlons and programs
between AMS and ;ocal universities and between the public
information specialist and voluntary agencies. The need for a
technical editor for reports and publlc information should be
considered.

Specific recommendations relative to engineering:

RECOMMENDATION 39 . Develop specific procedures to follow up
questionnaires and data requests not returned to the agency. This
would include personal contact, plant surveys, and stack testing.
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" RECOMMERDATION 40 . Develop formalized and effective lines of
communication that allow for input from the other city agencies
regarding the nature of data requested and methods of data utiliza-
tion. '

RECOMMENDATION _ 4] . Reassess data nceds and develop data-
gathering forms that will request all needed information regardless
of whether there is existing control equipment or not.

RECOMMENDATION -42 . Develop a data storage and retrieval system
that will properly assist the staff in emission inventory analysis
and reporting. This information system should be coordinated with
other AMS systems as discussed. in the Data Handling Section of
this report. '

RECOMMENDATION .43 . Familarize the entire staff in the operation
and use of the filing system, in order -te increase the general -
availability.of this information.

RECOMMENDATION 44 . - Develop systems and procedures to keep
emission figures constantly up to date. This is discussed further
in:the Enforcement Section of this report.

" RECOMMENDATION 45 , Develop and publish a permit manual that
stipulates the type and amount of information required aud
_processing procedures employed.

RECOMMENDATION _:46 . Standardize the evaluation procedure for
reviewing plans. : _

RECOMMENDATION _ %47 . 1Increase the number of qualified personnel
available for plan review. '

RECOMMENDATION %48 . Require that all engineers in the Division
gain experience in evaluating plans and specifications. The
reviewing engineer, in conjunction with enforcement, should conduct
final inspection and make recommendations for approval or denfal.

RECOMMENDATION 49 . Develop a specific schedule based on an
appropriate priority system for the submittal or improvement plans
that will include all the major sources in the City on a staged
basis. T : : '

Specific .recommendations relative to enforcement:

RECOMMENDATION . 50 . Require that inspectors receive periodic
training in reading visible emissions on at least an annual
basis. . »
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RECOMMENDATION 51 . Acquire a communications system for the
exclusive use of the AMS.

RECOMMENDATION -52 . Purchase additional appropriate simple
pollutant-detection equipment for all inspectors to use
routinely. '

RECOMMENDATTION _53 . Make arrangements for lnspectors to
receive and lnvestlgatc complaints expediently beyond the normal
working day.

RECOMMENDATION _ 54 Assign specific objectives and priorities

for the control of partlcular pollutants Having chosen the
desired pollutant levels, the agency's enforcement procedures

should be structured dccoxdingly.* The AMS should, therefore, develop
a formal enforcement plan to achieve the levels, through a

systematic and schedvled control effort.

RECOMMENDATION 55 . Develop a manual for the administration of
the licensing system. ~{See Appendix _E ).

RECOMMENDATION 56 . Make emission estimates part of plan
review and_licensing of existing equipment. This will serve as a
maans to constantly update the emission inventory.

RhCOMMENDATION 57 ... Develop administrative procedures for
implementing air pollution warning, alert, and emergency procedures.
All persons affected by these plans should be notified in advance
of their responsibilities in emergency situations.

Specific recommendations relative to technical services:

+
RECOMMENDATION .58 . To coordinate efforts, develop program
goals, and improve communications, set up scheduled staff meetings
on a reasonable frequency to include heads of the Laboratory and
other divisions and the Assistant CommlsSLOner for AMS. Refer to
Section on Communication,

RECOMMENDATION _ 59 . Recruit and assign additional manpower to
program functions as shown in the Technical Services portion of
Table 8-2. This table is a summary of estimated future manpower
needs for the agency.



-11_

RECOMMERDATION _ 60 . Increase the number of intermittent sampling
stations consisting of high-volumes and 24-~hour gas bubblers to
more closely correspond with APCO's, guidelines in accordance with
data needs. ' ‘

RECOMMENDATION _:61 .- Limit the telemetered continuous monitor-
ing network to the ten stations for which money has already been
committed. The proposed additional six stations should not be
considered or added at this time.

RECOMMENDATION :69 . Re-design station locations to take into
account population and emission patterns. Statistical techniques
should be used to locate the stations.

RECOMMENDATION _:63 . Perform additional analyses on some high-
volume filters. The more common ones are benzene solubles or
combustible carbon content, nitrates, chlorides, polynuclear
aeromatic hydrocarbons (carcinogens), and metals.

RECOMMENDATION 64 . Write formal laboratory procedures so

that any competent chemist could duplicate the analysis. These
procedures should reflect the latest work by - APCO in the develop-
ment of ‘standardized laboratory procedures. '

RECOMMENDATION 65 . Recruit a chemist with experience or
provide training in the use of a gas chromatography to make use
of the existing laboratory equipment,

RECOMMENDATION _ %6 . Implement sampling and analysis procedures
to obtain background data on pollutants for which criteria

documents are forthcoming. Table 5.1 provides a listing of these pol-
lutants.

RECOMMENDATION _ 67 . Establish source-testing teams whose prime
responsibility is to support information and enforcement needs.

RECOMMENDATION 68 ., 1Initiate a program of scheduled source .
tests by industrial categories on a priority basis.

RECOMMENDATION 69 . Develop written standard procedures for
~conducting source tests.

RECOMMENDATION 70 . Purchase enough source-testing equipment to
allow duplicate samples to be obtained without intermittent cleaning
of equipment.

RECOMMENDATION _71 , Give consideration to reorganizing the
placement of this function and assigning source testing to the
Engineering rather than the Laboratory Division.
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Specific recommendations relative to meteorology:

RECOMMENDATION 72 . Investigate and evaluate the need versus
the cost for metcorological data as required by the Air Quality
Display Model and hold data collection to a minimum.

RECOMMENDATION - 73 . Bring a full-time meteorologist and one
or two technicians on board to implement the meteorological aspects
of the AMS.

RECOMMENDATION _74 . Make some provisions for the Meteorology
Section to give meteorological advice on weekends or at night
during periods of high pollution potential.

RECOMMENDATION _75 . Start the modeling portion of the meteo-
rology program slowly and develop expertise in proven methodologies
before attempting more sophisticated, costly, and unproven methods
of air quality modeling. :

$pecific recommendations relative to data handling:

RECOMMENDATION 74 . Begin detailed planning for information
systems to process, store, -and utilize all types of data
immediately.

RECOMMENDATION 74 . Assign one person within AMS with the
responsibility for _planning, coordinating, developing, and
implementing all AMS information systems. This should be his only
job, and other staff members should be assigned to him as
necessary. :

RECOMMENDATION _78 . Double the core memory capacity of the
computer. The additional core capacity is necessary .to simultaneously
accommodate the two data systems. Magnetic-type-handling capablllty
should be added to the computer system.

RECOMMENDATION 79 .. Contract with IBM or another competent
computer programming firm to reprogram the computer's operating
system so it can simultaneously accept real-time data from both
the hospital and the air-monitoring systems. This could be
accomplished through the Health Department. Better computer access
as indicated should be a major effort of AMS in improving its,
data-handling system. '

RECOMMENDATION 80 . Review air quality data needs carefully
with the goal of justifying storage of hlstor1ca1 daily averages
only,
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RECOMMENDATION 81 . Keep historical air quality data in machine-
readable form on either disc or magnetic tape. Historical data
should not be stored on cards. The amount of data involved would

. make cards cumbersome, prone to loss or damage, and space con-
suming. ' '

RECOMMENDATION. 82 . Begin detailed planning for the data-
analysis programs at once. In plamning the data-analysis programs
andreports, careful study should be made to determine the needs
of data analysis. Often these will differ from what users say

- they.would like. Only a minimum amount of data should be printed.

RECOMMENDATION 83 . Begin work on writing the specifications
and.;actual programs for data analysis. The Water Department has
an IBM 1130 Computer that uses the same programming language |
as ahe 1800. This computer can be used to test programs until
LhLViBOO is ready to begin processing air pollution data.

RLCOVMEWDATTON 84 . Add a computer programmer to the AMS
staff. During initial development of the air quality system, he’
“cam be assigned to writing some of the data-retrieval and data-
analysis programs. This will leave existing staff with more time
‘to plan and coordinate the entire project. Later he would devote
~much of his.time to writing programs for special data-analysis
studies - Aveilnbilicy of data foi such siudies was one of the
reasons for development "of this system in the first place.

RECOMMENDATION 85 . 'Begin planning now for development of
information systems for emission inventory and permit and license
data.. This is necessary to facilitate storage and use of the data
when it starts to be rece;ved in the near future.

RECOMMENDATTION _86_ . Design a storage and retrieval system for
emission inventory data so that 'a complete emission inventory for
the City can be calculated and. perlodlcally updated.

RECOMWFRDAlION _87_ . Develop a fllxng system to coordinate. data
from:." A '

Complaints

Emission lnventory
Enforcement actions
. Permits and license

WON e
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4. AIR POLLUTTON PROBLEMS

~Air pollution in the City of Philadelphia is a result of heavy concentra-
“tions of people and industry within the City. About two million people live in
“an area of 127 square miles. The density of automobiles is correspondingly '
high.:’ ' ’

- About 4,600 manufacturing establishments, over 300 of them with more than
100. employees, are located in Philadelphia. This is about 25 percent of the
number of manufacturing plants in the entire State of Pennsylvania. A large
portion of this manufacturing is heavy industry.

Sambling data reveal pollutant levels to be quite high. The annual mean
levels. for suspended particulates and sulfur dioxide during 1969 were 118
micrograms per cubic meter (u/m3) and 0.07 parts per million (ppm) respectively.

A detailed emission inventory is currently underway and is discussed
clsewhere in this report. Present data are based on a rapid survey emission
inventory performed in 1969 for the Philadelphia Air Quality Control Region
Consultation Report. Another emission inventory, also primarily a rapid survey,
vas compiled by the City of Philadelphia in 1966. These results are summarized
in Table 4-1.- C
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Electric Company's power plants contribute about 1/3 cf this amount. Fue
combustion from stationary sources and process emlsszons is the source of most
of the rest,

- Qn]Fnr dioxide emiceinne ampount to abhout '27': D00 taone pov- year. Philgdel
1

About 70,000 to 80,000 tons of particulates is emitted annually. Most of
the total comes from industrial processes and stationary sources. An estimated
- 10 percent of the particulates (20 percent in the 1966 City study) comes from
Philadelphia Electric Company's power plants.

Carbon monoxide is the poilutant emitted in the largest quantity, some
"800,000 to 900,000 tons per year. About 2/3 comes from motor vehicles. Much

of the remainder is from industrial processes, primarily refineries and chemical
plants,

Emissions of nitrogen oxides and organics (hydrocarbons) have also been
estimated. About 100,000 tons per year of nitrogen oxides is emitted, 1/3 from
motor vehicles and 1/3 from power plants. Of the estimated 200,000 tons per year
of organics, about 2/3 is emitted from motor vehicles and the rest from the
refineries and chem1ca1 plants.

Odors are also a singificant problem. The refineries, chemical plants, and
rendering plants are the major contributors. ‘
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Total Fuel Combustion fP§wer Process Waste Mobile
Pollutant Tons/Year - | Stationary. Sources. % Plants, % Losses, 7{Disposal, % ‘SoureésL,%
Sulfur dioxtde 375,000 28 33 33 - 5
Parciculates'é 80,000 30 11 L4, 4 10
~Carbon Monéxide a 830,000 2 - .33 1 64
Nitrogen oxides ® | 110,000 30 39 11 1 27
. Organics 200,000 3 - 26 6 64

- a - Consultation Report
b - 1966 Philadelphia Emission Inventory

51-
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5. LEGAL

5.1 Legal Authority

Philadelphia's Air Management Code, adopted on October 20, 1969, is a
modern up-to-date ordinance. It contains very strong enforcement powers and
penalties. The section on legislative findings is well written and contains .
strong ]anguage in policy regarding non-degradation of air quality. The defini-
tions of air pollution nuisance and the xesrlchlons on open burning are also
good. .

Section 3~103 Item (5) specifies penalities for violation of the Code or
Regulations. The maximum fine is $300. The State has recently amended its
law. to increase the maximum finc to $1,000,

RECOMMENDATION 1 . Amend Section 3-103 (5) to increase
maximum fines to $1,000, at least for the first offense.

Section 3-301 Item (22) requires that the Health Commissioner, or his
designee, shall administratively hear appeals to orders of the Department. This
meeting should serve as an office conference or review. In practice, this means
that the Assistant Commissioner for AMS hears and decides on appeals ifrom orders
issued by his organizaeticn with his approval. The recipient of the order dces
have an ultimate appeal to the License and Inspection Review Board, which is
independent from Air Management Services.

While such a perfunctory review procedure is not the best arrangement and
can lead to unnecessary delays; it has some advantages. The administrative
hearing is useful because it operates similar to a show-cause hearing. The _
recipient of the order is required to divulge his case and evidence at the hearing.
‘Having access to such information should assist AMS in prosecutlng its own case
before the License and Inspectlon Review Board.

Section 3-302 of the Code defines the powers and duties of the Air Pollution
Control Board. While many of these duties are advisory in nature, the Board
does have considerable power in promulgating regulations both to control emissions
and adopt air quality standards. In practice, the Board has been asked to
approve regulations after they have been drafted rather than to actually write
the regulations. It is conceivable, however, that the Board could delay or not
approve regulations it did not find acceptable. '

The composition of the Air ‘Pollution Control board is spelled out in Section
3-902 of the City Charter. The Board consists of seven members, four of whom
must be representatives of specified industries. Because of its power in
adopting regulations, it is inappropriate that a majority of the Board be
comprised of industry representatives. .

RECOMMENDATTON a“2 . Reconstitute the Air Pollution Control
Board so that it is an objective and iwpartial representative of
the entive community. Board Representatives having substantial



-17-

financial interests tend to disregafd public interest and
welfare,

Item (2) of Section '3-302 of the Code deals with the adoption of air
quality objectives. The paragraph allows different air quality levels in
different parts of the city.

RECOMMENDATION 3 . Modify Item (2) of Section 3-302 by
deleting '"to establish areas where objectives are applicable"

so that air quality goals for the entire city will be uniformly
_beneficial. Reasonable time schedules for achieving the uniform
objectives should be set in those parts of the city rather than
allowing less strict objectives at the sacrifice to air quality.
In addition, such objectives must be consistent with the
provisions of the Implementation Plan for the Philadelphia AQCR.

Under provisions of Section 3-304 concerning inspections, AMS may allow
a private agency or industry to make its own inspections and determine its own
compliance.. AMS retains the right to make its own inspections. This provision
can. be useful,. but care must be taken to insure that it is properly administered.
Regulations I, 11, and 1IL dealing with General Frovisivuns, Tavrticulates,
Sulfur Oxides became effective on April 29, 1970. A regulation governing

incinerators also exists, These regulations are adequate to control the pollutants
they concern. ° ' ' '

A
[oR4tes

Regulation II, Section V, governs emission of particulates from fuel-
burning equipment. The limitations are expressed in terms of pounds of particulate
per thousand pounds of stack gas. This approach is indirect and can contribute
to confusion in its application.

RECOMMENDATION 4 . Express emission limitations in:this regu-
lation in:terms of pounds/hour or pounds/million Btu.of heat in-
put.: .In addition, modify or replace the emission standard for
existing. equipment, subsection (2), by a standard that varies with
the size of the installation.

Regulation III.limits sulfur oxide emissions. The sulfur.levels ultimately
allowed in fuels are the same as those allowed by New Jersey. Philadelphia's
time. schedule for implementipg these limitations is behind.that .of New-.Jersey.

RECOMMENDATION _ § ., Express the limitations on emission of
sulfur dioxide in Section JA (2), Non-Commercial Fuel, in terms
of pounds/hour or pounds/million'Btu of lheat input. The comments
made with reference to Regulation II, Section V, also apply here.
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The incinerator regulation is good. It includes design .standards as well
as:emission limitations.  Testing procedures, however,. have not been standardized,

RECOMMENDATION: __ ¢ .  Specify standard test methods for testing
new-incinerator designs for compliance with the regulation.

Maintenance support requires that the agency have legal authority to control
emissions within its jurisdiction. This means all pollutants as well as all
sources. As mentioned in the discussion of Philadelphia's air pollution prob]ems
elsevhere in this re poxt hydrocarbon, carbon monoxide, and odor emissions are
significant.

RECOMMENDATION __ 7 , Develop regulations for control of

hydrocarbons, carbon monoxide, and odors. Federal criteria
documents for hydrocarbons and carbon monoxide are currently
available, and should be utilized in developing regulations,

CFR 56.31 (2)(1) for maintenance requires that sources contributing to air
pollution within a jurisdiction be controlled even though they are located outside
that:juricdiction but in the same state.. In this case, such sources, if any exist,
must be adequately controlled by the State of Pennqylvanla before fn]laQLLpDLd

can receive maintenance support.

RECOMMENDATION _ 8 ., Work with the State to develop plans for
the State to control emissions from sources outside of Philadelphia
that contribute te air polluticn within the City.

5.2 legal Operations

Air Management Services and the Health Department have no legal staff. The
Law Department supplies necessary legal services to all other agencies of City
government. AMS works with the Counseling and Enforcewent Divisions of the
Legal Department. The Counseling Division provides general legal advice to the
Enforcement Division, which prosecutes all air pollution violators.

. Enforcement activities involving legal prosecution is one of the key areas
in carrying out AMS' program to obtain compliance with emission regulations. To
date, however, the agency has had inadequate legal service.

RECOMMENDATION 9. . Obtain additional legal support. The agency
needs an experienced attorney who is familiar with air pollution
problems. In addition, a close working relationship with the
Counseling Division should be developed.



19~

This experience can best be gained by having the individual work wiFhin the
program for a while. 1In addition to preparing and prosccuting cases, this . '
attorney should work with AMS staff to teach them proper procedures to testify in
court and maintain records.

There are two ways this recommendation could be achieved:

1. AMS could hire a lawyer as a member of its own staff.
2. The Law Department could assign an attorney exclusively to AMS.

The second alternative, having the Law Department assign an attorney to

AMS, seems preferabie for several reasons. There is a City po¥i?y prohi?iting
operating programs from having their own attorneys. While a similar pollcy.for
Public Information Personnel was waived for air pollution (Section 12 of this
_report on Public Information), such an achievement would be diffictlt to repeat

and could cause resentment within other areas of the City government. Secondly,

the Law Department would probably be more agreeable to having one of their attorneys
assigned to AMS. Also, this alternative would not tend to isolate the attorney

from his professional group. :

The Counseling Division of the Legal Department is responsible for providing
gencral legal assistance with contracts, procedures, reenlations, and ather
matters. This does not include aid in preparing legislation, however.

AMS has received only a limited amount of help from the Counseling Division,
largely because the Division is understaffed. One man has been assigned to the
entire Health Department, and he is only able to spend 1 to 2 hours per week on
air pollution control activities. Because of his workload, he is unable to work
actively with AMS during the development of legal documents. He sometimes
reviews them after the fact, which is far less effective. '

AMS should have far more help from the Counseling Division in developing
enforcement procedures, writing contracts, extending regulations, and so forth.
The Counseling Division may need to expand its staff in order .to provide such
help. This would also be helpful in providing backup support because, at present,
there is only one person within the Division who is at. all knowledgeable about ‘
air pollution. AMS should also work to brief the staff of the Counseling
Division on the health and technical aspects of air pollution control. One man
should be assigned full time from AMS to work with the Counseling and Enforcement
Divisions of the Law Department. - :

The Counseling Division is presently very concerned about the need to develop
expert testimony on the health effects of air pollution control. They feel it
is necessary to base cases on danger to health in order to establish precedents .
for prosecution of future .cases.. While.this approach may be useful, it differs
from the traditional aix-pollution enforcement patterns and may tend to slow
down or limit the prosecution ot violators. : '

, The Enforcement Division of the Legal Department is responsible for
prosecuting all violations of air pollution regulations. -In the past, few cases
were prosecuted. Table 5-1 summarizes cases actually prosecuted during 1968
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and 1969. The number of prosccutions was small (222 in 1968 and only 104 in
1969), and more than one-third were either dismissed or fined court costs only.
Cases that were prosecuted were handled poorly. This was most noticeable in the
case against George Sall Metals Co. This seems to have been largely the result
of prosecution personnel changes and inexperience in air pollution control.

There appears to be a serious problem of cooperation between AMS and the
Enforcement Division. The AMS staff says that the Enforcement Division is
reluctant to prosecute, and that the legal staff is not eagerly pushing cases,
is unfamiliar with air pollution control, and is generally.less skilled than
legal counsel representing the defendents. They also say that the Enforcement
Division complains about the lack of good medical testiwmony and wants to base all
cases on the health hazard 1issue. AMS should work with the Counceling Division
to move away from, proving probable health hazards as a primary requirement for .
prosccution. Other lines of evidence, based on proving violatjon of the regulation,
wmerely by showing emission of pollutants, should be developed. IHealth damage is
difficult to prove and should be used only as supporting proof. The ~APCO Air
Quality criteria should be used to help establish proof of health damage.

The point of view expressed by the Law Department is somewhat different.
A new Deputy City Solicitor has recently been appointed, and he seems sympathetic
teward AMS' problems.  The Enforcament Division says it is willing and wants to
prosceute all air pollution cases, whether or not they involve health hazards.
but that AMS is not sending the cases to be prosccuted. One attorney, a half-
time employee, is currently assigned exclusively to air polluticn contvol., The
Division says it will hire as wuch staff as is necessary to prosecute all .
air pollution cases., ’

This report does not attempt to reconcile these two points of view., It
~appears that a communication problem exists, and it is important that it be
vworked out. AMS should come to an understanding with the Law Department and
develop operating procedures for prosecution of cases. An aggressive enforcement
effort should be launched. All available legal assistance in the city, including
the District Attorney's office, should be utilized, and a formal plan of
cooperation should be developed. ' L

As discussed above, one of AMS' problems is the City Attorney's lack of
knowledge about air pollution control. APCO has issued criteria documents for

various pollutants and other literature that would provide information to help
solve this problem.

AMS should be sure City Attorneys concerned with air pollution have .APCO:
eriteria documents and other publications and are aware of the information con-
tained in them. The attorneys should be kept up to date as new documents are
issued. This should be one of-the responsibilities of an AMS man assigned to
liajson with the Legal Department. ‘

The Code provides three methods of enforcement:

1. Convictions resulting in fines of up to $300 can be sought in
Municipal Court. : : '

2. Administrative abatement orders can be issued. .

3. Injunctions can be sought in courts of equity.
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Table 5-1

COURT CASES 1968 ARD 1969.

_ 1st 2nd - 3rd 4th _
"Disposition Year | qtr. qtr. qtr. qtr. Total
Costs only 1968 12 6 5 24 47

: 1969 0 0 0 0 0

$ 10 + costs 1968 0 | 0 0 0 0

1969 0 0 0 4 4

$ 25 + costs 1968 | 13 27 15 21 76

. ' 1969 0 0 1 6 7

$ SO + costs 1968 | 13 7 28 12 60

o 1969 0 0 15 2 17

$ 75 + costs 1968 0 0 0 0 0

1969 0 0 0 1 1

$ 100 + costs 1968 0 1. 18 6 25

. 1962 0 0 0 11 11
$ 300 + costs 1968 0 0 0 0 0

o 1969 0 0 0 1L 11

Discharged 1968 0 0 0 0 0

| o 1969 0 0 10 9 19

No service 1968 0 2 8 1 11

' 11969 0 0 | &4 1 5

Withdrawn 1968 | 3 0 0 0 3

1969 0 0 1 1 2

Total 1968 | 41 43 74 64 222

' 1969 0 0 31 73 104
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Prosccution in Municipal Court and the seeking of injunctions require the services
of the City Law Department. The administrative order procedure does not; it was'’
created specifically so the law Department would not be needed.

Occasional or minor violatdérs can be prosecuted in Municipal Court. A
complaint, based on a violation observed by an inspector, is signed by the Director
of the Compliance and Enforcement Division, approved by the Assistant Commissioner
for Air Management Services, and sent to the Law Department for prosecution.

The judicial system in Philadelphia has not been provided with sufficient
information regarding air pollution control.  As a result, prosecution has not
been too successful. In the past, small fines were levied if convictions were
obtained at all. Recently, however, this situvation has improved, and some
significant fines have been levied.

RECOMMENDATION _ 10 . Use the enforcement method through seeking
conviction and fines in Municipal Court only for minor and infre-
quent violations. This is because the procedure makes no provision
for long-term compliance with regulatlous or abatement of air
pollution.

Administrative abatement orders are a second method of enforcement. AMS
favors this approach because the Legal Department does not become involved,
The procedure is somewhat cumbersome, however.. The order is prepared by the
Director of the Division of Compliance and Enforcement, with approval of the _
Assistant Commissioner for Ajir Management Services, and the Health Commissioner
is notified. A schedule for compliance with regulations is spelled out in the
order. As discussed in the review of the Code, the rec1p1ent can request.an
administrative hearing for review of the order.

“If the order or the compliance schedule is disregarded, steps may be taken
. to revoke the offender's license for operating the polluting equipment. The
Director of the Division of Compliance dnd Enforcement notifies the Assistant
Commnissioner of the non-compliance. The Assistant Commissioner in turn can re-

commend to the Department of Licenses and Inspections that the license be re-
voked.

Any license revocation may be appealed to the Board of License and Inspection
Review. This is an independent agency specified by the City Charter. The
existence of this independent board to ultimately hear appeals from air polluLlon
abatement orders removes some of the previously mentioned objectives to having
the Assistant Commissioner first hear those appeals to his own orders.

As specified in the Charter, the Board of License and Inspection Review is
compased of between three and six members. The Board hears appeals to all types
»f license problems, not merely those for air pollution. As a result, the
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Board has no particular expertise in air. pollution control. Creation of a
separate Air Pollution review beoard would be desirable, but would require amending
the City Charter. This would be difficulit at best. While the present procedure
for appealing air pollution abatement orders has some disadvantages, it appears
to be satisfactory. , _

These enforcement procedures have been worked out by AMS. Howevef, they
are still in draft form and are, at present, untried,

If the Abatement Order procedure discussed above fails to achieve com-
pliance, another enforcement tool is-available. This is to seek an injunction in
Common Pleas Court. This is undertaken by the Law Department upon the request
of the Assistant Commissioner with the approval of the Health Commissioner.
Injunctions should be sought immediately against the major polluters instead of
trying to achieve compliance first with administrative abatement orders. - A court
order carries greater respect than an administrative order. Furthermore, 1if

~compliance is not achieved, the administrative order procedure leads, after much
delay, to the segking of a courc order anyway.

A final point to be considered in discussing legal operations is State
certification. Pennsylvania State law grants exclusive jurisdiction to a local
air pollution control.agency only if that agency has been certified by the State.
Tack of cortification mcans that the local agency and the State would both have
concurrent jurisdiction over sources within the local jurisdiction.” Such an
arrangement can only lead to confusion. The Philadelphia agency has recently

been certified by. the State.

. While the State has granted AMS exclusive jurisdiction in the City'bf
Philadelphia, this relationship is complicated by Federal legislation. The
Clean Air Act of 1967 defines the Air Quality Control Region Concept and makes
the states ultimately responsible for air pollution control within Regions. The
. State is required to prepare an Implementation Plan defining the means to be
used. to actually control air pollution. This plan may call for the local agency
to contribute significantly to the control effort, but the State is ultiwmately
held responsible for the. results. .

The. City. of Philadelphia is, of course, a part of the Philadelphia AQCR.
The State ‘law. that grants control respopsibility to AMS by means of certification
is inconsistent with the Clean Air Act. Decause of this overlapping authority,
.the State and AMS must have effective comnunications and a good working relation-
ship. During this study, it appeared that neither agency relied to any great
deal on assistance from the.other or had information on what the. other program
was doing in Philadelphia.. The Communication Section of this report recommends
_more’ effective. communications between the two agencies.
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6. ORGANIZATION

6;1 Prior Study by United States Public Health Senvice (USPHS)

In July, 1967, a study was made by James Williams of the USPHS entitled .
#philadelphia Air Resource Management Program Suggested Organization.' Tt~
is appropriate to discuss that study at this time because many of the existing
program characteristics and the. present. organizational structure of AMS were
recommended by Williams. . '

Kot all of Williams' recommendations have been carried out. Howeveyr, a
discussion of those earlier recommendations can provide a benchmark from which to
begin the present. study of the. organization of AMS program. Tt is possible to
review the progress made in the past 3 years and recommend further improvements
in linc with the purpose of this report discussed in the introductory section.

It was recommended that the basic organization consist of a director and
three divisions. The program director was to become an Assistant Commissioner
with ability to influence City decision-making bodies. Further support to the
organization would be provided by a staff type group. Task forces were to be
created and assigned to study and reslove internal problems. The organizational
re~aligmnent has been carried out, but the task force concept has not, '

The 1967 report indicated that:-budget, fiscal, a2nd other administrative
services centralized within the Health Department should be responsive to air
resource program goals and needs.. The present. study has-found that this is not
always the. case. : ' ' ‘

The. program suggested by Williams was goal-oriented and management-directed.
At that time, the City of Philadelphia was instituting a Planning, Programming, and
Budgeting System. The PPB System was to provide the principal management tool
needed. . However, to use the. tool, management skills had to be developed in the
organization. Neither the system nor the skills have been developed by AMS.

Further utilization of educational institutions for research, training,
contracts, and special projects was recommended, The Air Pollution Control Board
was to be directed toward policy matters to ensure (a) establishment of air
quality goals, (b) enunciation of those goals, {(¢) program implementation, and
(d) provision of clear understanding and smooth implementation, Continual
examination to provide new initiative and action to reach program objectives was
also a recommended function. '

6.2 Prcsent Organization

In 1968, AMS was reconstituted as a separate organization, one of three
services within the Department of Public Health. AMS consists of three divisions
and.a staff support group, and is headed by an Assistant Commissioner. Additional
support for AMS is provided by the Office of Administration and Community lealth
Services within the Health Depavtment, the Law Department, and the City Represcis
tative's office.. : : w
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It was evident that the Commissioner of Health strongly supports AMS.
However, there is concern that the Assistant Commissioner for AMS does not have
sufficient. departmental responsibility and ability to influence City decision-
waking bodies. -Such power was recommended in the 1967 THS report. The Health
Commissioner wants. to delegate more responsibility to AMS, and appears to be
working.in that.direction. '

The. Assistant Commissioner for AMS has a huge job., In addition to working
with City decision-making. bodies as discussed above, he is responsible for
numerous other functions, both inside and outside of AMS. Elsewhere in the
report it is recommended that he take a ‘more active role in the public information
program..- Obviously,. all of this is too much for one man.

RECOMMENDATION 11 . Allow the Assistant Commissioner more time
to work with organizations outside AMS, both inside and outsice
City. government. To accomplish this, three alternatives are
proposed.

1. " Establish and fill the position of Deputy Assistant
Commissioner; he should be responsive to the needs of AMS and
.chosen by the Assistant Commissioner. .

2.  Delegate wost responsibilities to the Division Director
and choose sowinns e 22t dn the canacity of ASSlStdnt
Commissioner:when he is out -of «the office.

3. . Hire a chief administrative assistant to coordinate all
staff functions as well as line functions and problems.
However, at all times there should be sufficient access to the
Assistant Commissioner by the Dlv151on Directors to express
grievances.

The Assistant Commissioner's Staff support group includes specialized tech-
nical and administrative people whose specific responsibilities cover broad zareas.
These include adwministration, project management, plamning, information manzgzsment,
training, and public 1nformat10n. The specific functions and the persounel assigned
to each for the staff support group and the three divisions of AMS are listed in
detail in Appendix D. »

The three operating divisions are Engineering, Compliance and Enforcement,

and Laboratory. The Engineering Division is composed of two sections according

to the apvroved AMS organization chart, Figure 6-1." The Division actually

operates on the basis of threec sections. This discrepancy is unsatisfactory for
purposes of program planning and division of functional area of responsibiltity.

The three sections are Emission Inventory, Permit Approval, and Industrial »
Improvement. The first two are combined on the organization chart. The functional
descriptions for the Division were outlined - in a 1969 report. A similar descrip-
tion for the Compliance and Enforcement Division was written in 1970 and contained
considevably more detail.
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RECOMMENDATION 12 | ypdate the Engineering Division's functional
description to include functional categories, staffing, goals,
objectives, and time schedules to meet program objectives.

The Compliance and Enforcement Division is composed of two sections:
(1) Compliance and Surveillance and (2) Enforcement. The Compliance and
Surveillance Section, which supervises AMS' staff of inspectors, has divided the
city into three districts for field work purposes. The rest of the Health Departg-
ment uses a ten-district basis. As a result, AMS has staff located in only threc
of the Health Department district offices.

The Laboratory Division has two sections: Analysis and Field Operations.
There was no program plan information available from the Division with defined
arcas of responsibility for each section. This is a very unsatisfactory situation.
It has been recommended elsewhere in this report (see Technical Services) that
consideration be given to transferring the Laboratory Division's stack-testing
function  to the Engineering Division.

The 0ffice of Administration of the Health Department provides fiscal,
personnel, and analytical program support to AMS., In the fiscal area, the
Office of Administration audits, manages accounts, and administers the budget.
1t appeared that Administration exerts too much control over budget affairs as
they affect program activities,

In the personnel area, the Office of Administration serves as a link between
AMS and Central Personnel. There have often been extensive delays in receiving .
job descriptions, ereating job .classifications, and hiring people. This is
particularly true in non-professional aveas., The Office of Administration has
been, at times, almost a line function over AMS setting its staffing priorities
rather than acting as a staff support group, which would help push through
paperwork necessary for AMS to hire the people it wants. However, Central
Personnel has also been responsible for many of the delays in processing AMS'
personnel actions. These and other personnel problems are discussed in more de-
tail in the Manpower Section of this report. h

The Office of Administration is also responsible for maintenance, duplicating,
and petty cash. These services have been generally unsatisfactory. AMS has
experienced serious delays having lights replaced, windows fixed, cleaning, and
other maintenance services. Delays of several days in duplication of documents
arc common. As there is no petty cash fund, even small items must be ordered
through formal purchasing channels. '

“Environmental Health Services also provides some support to AMS. HMowever,
the relationship is unclear. The organization chart dated 12/31/68 (sce Figure
6~1) reveals a solid line direct relationship between AMS and EHS. An carlier
chart dated 9/6/67 showed a dotted line indirect relationship. The district
health offices, three of which are used by AMS Compliance and Enforcement field
staff, are ENS facilities. With the exception of using office space in EHS
facilities and doing some radiological analysis and high-volume samples, AMS
scems to have little contact with ENS. This relationship should be clarified.-
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6.3 AMS As A Separate Department

It has been suggested that AMS would be wore effective in its efforts to
control air pollution if it was reorganized as a separate Department of the City
government. In discussing this question with various people, both advantages
and disadvantages of such a change were mentioned. Any decision would require
a comprehensive evalnation of cost and benefit factors, available resources,
and the public and private impact of the move. Such an evaluation is beyond the
scope of this study and, without it, the only reasonable approach is to merely
list the advantages and disadvantages of the change:

ADVANTAGES

1. There is considerable prestigé in being a separate department and being
able to negotiate at department level. :

2. Air pollution control would be the sole activity of the new department.
It would not have to compete for priority with other programs within the
Health Department,.

3. As Commissioner of Air Pollution Control, the head of AMS would have
full responsibility:for-all control:activities.

4. Air pollution can be treated as a legal and an engineering problem
and not be clouded by '"health hazard" connotation.

5. Air Pollution Control could exert more control over personnel and fiscal
functions. :

6. Positions can be upgraded as necessary to give better salaries and pro-
motion potential. This would facilitate the acquisition of speolal disciplines
used in air pollution control programs.

7. The air pollution control program would have increased V1Slblllty‘t0
the publlc and could be more responsive to public opinion.

8. Many air pollution control activities are not common to other health-
related activities. Examples include review of engineering plans, monitoring
of contaminants, source testing, inspection of. technical processes, and code
enforcement by injunction or other legal means. A separate department would
allow AMS to set up its own programs and methodologies for its activities.

9. Air Pollution Control Agencies must be more enforcement-oriented than
Health Departments are by basic policy and philosophy.

DISADVANTAGES

1. The smaller department or organization would have less influence and re-
ceive less administrative support from the City burecaucracy. ‘
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2. Results are {requently achieved within a City structure through a
system of trade offers. A new department would have no stock ci such
goodwill with which to bargain. : :

3. > Overhead operations in functional areas of personnel specialists an
fiscal. officers can be overly burdensome to a small organization.

S

4, . There is an element of safety in budget support as part of a larger
Department or organization available to AMS through the Health Department.

the new

5.  The actual process of revising the City Charter and creating
batement of

agency could be quite time-consuming and way delay or disrupt =&l
air pollution for sometime. ’

Another trend in organizing pollution control efforts is emerging around
the county. This is a creation of combined environmmental control zg=ncies with
responsibility for air, water, end land conservation. Such a possibility for -
Philadelphia -was not evaluated by this study for the same reasons thzt no recom-
mendation was made about creating a separate air pollution control cepartment.
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‘7. BUDGET

Since 1965, the City of Philadelphia has received grant support for its air
pollution control program. The agency is.now completing its second: 3-year
improvement project. A summary:of AMS grant support is shown in Table 7-1.. In.
6 years,; the total project annual budget (Federal + non-Federal funds) has.
growvn from $142,000 to.almost $1 million. These figures do not include funds
that.are not eligible for Federal matching. These "Program Exclusive of Project"
funds :add .another..$240,000 to-the agency's budget during the present fiscal-
year: '

Table 7-2 shows a breakdown of the budget by functional activity. The
allocation shows heavy emphasis on engineering and enforcement. Engincering
vtilizes 43 percent of the budget. . This percentage is high because air monitoring,
© laboratory, and technical services have been included in this category. Enforce-
ment consumes. 38 percent of the budget while only 19 percent is devoted to
administration. .

"Future staffing and calculated budget needs were projected for AMS. This
estimate is discussed in the Manpower Section of this report. It was estimated
that a total of 125.5 people are needed by FY 1974. Table 8-2 projects the
progressive buildup of the staff:and the allocation of manpower to various .program
functions.

Thé effects of this.size staff on the agency's budget are estimated in
Table 7~3. The total required budget for FY 1974 would be about $1.5 million.
AMS' present budget (project grant for FY 71 plus program exclusive of project
funds) is:about $1.25 million. This is about what the projection forecasts will
‘be:required by FY' 1972, A budget expansion of about 20 percent will be required
by ¥Y 1974 to reach the required manpower and activity levels projected by APCO:



Table 7-1.

" PHILADELPHIA FINANCIAL RESUME:
FEDERAL GRANT FROJECT FUNDS

{

Date Type " Non-Federal Federal Total Remarks .
1/1/65-12/31/66 Imp. & 47,540 95,079 142,619 Expended
1/1/66-12/31/67 Imp. & 62,654 .125,307'~ 187,961 Expended
1/1/67-6/30/68 Imp. 2 121,667 J243,334 365,001 Expended
7/1/68-6/30/70 Imp. ° 164,578 392,115 556,733 Expended
7/1/69-6/30/70 Imp. D © 298,572 597,143 895,715 | Budgeted
7/1/70-6/30/71 Imp. ? 332,9855, . 655,975 998,963 Budgeted

a2 - 42-month Improvement Grant 6/1/66-6/30/68.
b - 36-month Improvement Grant 7/1/68-6/30/71.

Le~
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Tﬂble 7"20 L
PERCENTAGE OF TOTAL TROGRAM
BUDGET RELATING TO ELEMENTS
IN THE AIR POLLUTION COWLROL ACTIVITY

Air pollution activities ‘ Fiscal year
' - 1970 1971
"I. General enforcement XXX 00X
1. Complaint processing 2 2
2. Inspection - 20 18
3. Prosecution 5 5
4. Stack sampling 1 5
5. Clerical 4 3
6. Administration 6 3
7. Other - -
38 36
II. General engineering and analysis . XXX RANK
1. Plan review ' ' 2 3
-2, Permits . 2 2
3. Source survey or registration 4 2
4. Emission ianventory 4 3
5. Code preparation 1 H
6. Public technical assistance - -
7. Planning 1 1
- 8. Air monitoring ‘10 10
9. -Laboratory 10 9
10. Data processing 4 9
11. Meteorology 1 3
12, Administration 3 2
13. Clerical 1 1
14. Other ) .
: 43 46
III. General administration XXX XXX
1. Management and planning 8 6
2. Local assistance ' - -
3. Public information 3 3
4, Accounting 1 1
5. Clerical 4 4
" 6. Training 1 2
- 7. Legal 1 2
8. Other —
19 18

Total 100%  100%
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Table 7-3.
MATED COST OF RECOMMENDATIONS
CITY OF PHILADELPHIA
I : . .
FY 1970 - FY 1971 . FY-1972 ‘FY 1973 |
196,000 276,000 336,000 378,200
49,000 , 69,000- - 84,000 94,550
a 1,500 \ 1,500 | _____1.500 - 1.500
‘323,400 323,400 "323,400 327,320
80,850 80,850 . 80,850 81,830
L 12,000 2,000 4,000 2,000
159,600 - 172,900 199,500 239,400 . | 269,990
39,900, 43,225 " 49,875 59,850 67,498
L 5,000 1.000 1.000 _ 1..020 1000
. ) Lot o .
; 105,500 125,500 - 150,500 163,500 178,000
26,375 31,375 37,625 | 40,875 . 44,400
L 15.000 10000 5000 5000 5000
’ 1,004,125 ' 1,136,750 | 1,273,250 1,395,025 1,500,638
| _ _
!
_i‘_.
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8. MANPOWER

Manpower is the most important resource of any organization. While AMS
has expericnced considerable growth in the past 2 years, additional manpower is
still required to enable the- agency to do its job effectively. This scction of
the report discusses the fo]]ﬂWLnﬂ facets of AMS' manpower problems:

. Staffing requirements
-Job descriptions
Salaries '
Training

External constraints

oW N
.

8.1 Staffing Requirements

Table &-1 shows the present number of positions on the AMS staff and their
distribution by function. Table 8-3 shows a further breakdown of the functions
performed by each staff member during fiscal year 1970. The figures in Table 8-1
reflect a fairly well-balanced control effort. Of a total of 54 people, 32 pelcent
are involved in management operations, 28 p;r(ent in enforcement, 17 percent in
- engineering, and 23 percent in Ial snd techrical cperaticuns. Whnile these
percentages reflect good manpower-distribution, the agency has an unuuually hlgh
vacancy rate, about 33 percent.

RECOMMENDATION 13 . Make a major effort to f£ill existing
vacancies before planning and implementing futher program
activities.

AMS has projected its future manpower needs as shown.in columns 2 and 3 of
Table 8~1. A total staff of 117 is forecast by 1972. APCO has also developed
a projection of manpower needs for the agency which is shown in Table 8-2.

The discrepancies in present manpower levels between the two tables were due to
differences in charts received from AMS. "APCO's projection is based on popula-
tion, number of manufacturing establishments, land area, and industrial capital
expenditures. The calculations are shown in Appendix C., APCO's figures
indicate a need for a staff of 124.5 by 1974. The two figures are -in close
agreement on the agency's ultimate total personnel needs. There is, however,
some disagreement in the allocation of personnel to source testing, permit plan
review, public relations, and legal preparation.

The AMS allocates one man each to the stack sampling and permit operatious
This allocation is not sufficient. Rather, 2.5 man-years should be the minimun
assigned to stack sampling, while efficient operation of the permit system would
require about 12 men. :

The AMS predicts a decline in activity in the area of both public infermation
and legal preparation. These operations will becowe increasingly important in
the future and thus AMS should be geared up to meet this responsibility.
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Table 8-1

PRESENT AND PROJECTED MANPOWER REEDS
CITY OF PHITADELPHIA
PREPARED BY AMS

Fiscal Year

1970 1971 1972
Management Operations
Policy, publications, strategy, ,
recruitment, ete.’ 4 5 7
Staff Training 0 0 1
Administrative & Clerical 13 19 24
Subtotal Management 17 24 32
Enforcement Operations
Scheduled Inspections = ‘
fuel and refuse 1 1 -5
Scheduled Inspections - ‘
Cindustyvy o ' / 10 12
Complaints and TField Patrol
Source Identification and
" Registration 7 8 8
Subtotal Enforcement 15 138 25
Engineering Operations
Permit System 1 1 1
Source Testing X% 1 1
Emission Estimates 1% 2 2
Engineering Reports, New
Regulations _ 7 12 18
Subtotal Engincering 9 16 22
Technical Operations
Air Quality Monitoring’ 3 5 7
Special Studies ' 1 3 6
Data Processing 1 3 S
Instrument Calibration .5 9 12
Lab. Operations 2 5 8
Subtotal Technical 12 25 38
Total Manpower 54 84 117
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Table 8-2

PROJECTED MANPOWER NEEDS
CITY OF PHILADELPHIA - AS YPREPARED BY DCAD, .APCO

19692 1570 1971 1972 1973 . 1974

Man-years/100,000 Population 4.2 | 4.3 4.9 5.5 6.0 6.3
Management Opevations
Policy, P/R, Strategy, Recruitmeny 4.0 6.0 8.0 9.0 10.0 11.9
Staff Training Y 1.0 3.0 5.0 6.0 6.5
Administrative, Clerical - 17.0 15.0 18.0 20.0 22.0 22.0
Subtotal Management@ 21.0 22.0 29.0 34.0 38.0 40.4
- Enforccment Operations
Scheduled Inspections - fuel énd
refuse : ' 2.0 2.0 3.0 3.0 4.0 4.0
Scheduled Inspections - industry 7.0 8.0 9.0 9.0 - 9.0 9.0
Complaint and Field Patrol ' 21.0 21.0 21.0 21.0 21.4 21.4
Snurce Tdentification and _
Registration ‘ 3.0 2.0 1.0 0 0 0
Subtotal Enforcement® | 33.0 33.0 34.0 34.0 34.4 34.4
Engineering Operations
Permit System 2.0 3.0 5.0 7.0 10.0 11.8
Source Testing - 0.5 1.0 1.0 2.0 2.0 2.5
Emission Estimates : s 1.5 2.0 2.0 2.7 2.7 227
Reports, New Regulations 8.0 | 6.0 5.0 3.3 3.3 3.3
Subtotal Engineering 12.0 12.0 13.0 15.0 18.0 20.3
hnical Operations
Air Quality Monitoring 5.0 5.0 6.0 7.0 8.0 9.0
Special Studies 1.0 2.0 2.0 3.0 3.3 3.3
Data Processing } 2.0 2.0 3.0 - 4.0 4.9 4.9
Instrument Calibration ’ 5.0 6.1 6.1 6.1 6.1 8.0
Laboratory Operations : 2.0 3.0 4.0 5.0 5.2 5.2
Subtotal Technical’ 15.0 18.1- 21.1 -25.1 27.5 30.4
- Total Manpower, Philadelphia ' 81.0 85.1 91.1 107.1 117.9 125.5

& - Budgeted (there are presently 27 vacancies).
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One firal area that needs clarification is that of instrument calibration.
The unusually high number in that category Yeflects the manpower necded Lo service
the ten-station telematery network in addition to those required for routine
calibration of lab and technical equipment.

In addition to these general persommel recommendations, several specific

staffing recommendations have been made in discussions of various functional
activities throughout this report. These recommendations are summarized below:

1. Allow the Assistant Commissidner wmére time to work with organizations
outside AMS by one of the methods listed in the Organizational Section of
this report. : .

2. Have a full-time attorney assigned from the Law Department to AMS.

3. Assign one man the responsibility of working with the legal staff in
briefing lawyers, preparing cases, etc..

4. Hire an assistant or clerk for personnel matters to relieve the admin-
istrative assistant and thus allow him wore time for program planning.

5. Hire a chemist with experience in the use of the gas chromatograph.
6. Hire a full-time meteorolngist.

7. Assign one or two technlclans to serve and maintain the automatic sampling
- network.

8. Assign one person full-time to be in charge of data processing and
information systems and provide him with support in routine data handling ’

(key punch etc.).

9._ Secure full -time services of ‘one man to serve as a tralnlng officer.

8.2 Job Description

AMS is limited in its choice of personncl to those positions for which a
job description and classification have been approved.by the Philadelphia Civil
Service Commission. Should specialized personnel be necessary, AMS must go
through the lengthy process of drafting, submitting, negotiating, and obtaining
approval for the proposed position. This process can take as long as eight
months, and qualified people often find other jobs in the meantime. 'The
" Philadelphia Civil Service Commission is reluctant to create new classifications
or allow flexibility in using existing ones.:

Job classifications are difficult since a precise description of the duties
for a hypothetical and probably unobtainable person is required. This is
particularly true for engineers where it is extremely difficult to satisfy
procedural requirements for any except a qualified environmental engineer. Such
a person is neither available or entively suitable for AMS' needs.
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Engineering. personnel are curmcnt}v c]aqszflcd as Public Health Engineers.
This designation enables the agency to draw - from a wide spectrum of engincering
disciplines including chemical, mcchanlcal civil, sanitary, and electrical
enginecering. While this arrangement enables the agency to attract qualified
personnel, it may tend to be a disadvantage to these people when they seck
advancement. Despite the fact that they deal exclusively with problems of air
pollution, examinations for advancement between grades require a knowledge of
all £aceLs of environmental engineering.

'RECOMMENDATION 14 . <Treate the category of Air Pollution
Control Engineer. TYersons having this classification would deal
specifically with air pollution, and would advance according to
~ their proficiency in that field. ' C

‘Engineering position levels are assigned as follows:

|

Apprentice = Engineer I

Journeyman = Engineer IT

. Deputy-Division Director = Engineer IIT
Division Director = Engineer IV

!

This system of evaluating jobs ‘vather than people limits promotion potentiat.
Since there are a limited number of jobs at the IIT and IV level, a person could
be blocked at the top step of a IT level even though he was qualified for a IIT
or a IV. The only way to achieve a hlgher classification is to fill a position
at that level

'A simiiar‘situatibn is present in the series of chemist positions.
Appllcants for Chemist I and II positions are requlred to have exten31ve knowledge
of flelds not related to air. pollutxon.

 RECOMMENDATION _"15 . Reﬁuire that chemists be knowledgeable
primarily in air pollution aspects.

. AMS currently uses only Chemist I and IL positions. Both the qualifications
and salaries for these positiuns are low.

RECOMMENDATION .16 |  Utilize Chemist IIT and IV positions.

Such positions, based on degree and experience, would help adjust
chemists' salaries wore in line with those of other agency
personnel. ‘ '

For less professional activities, the agency makes use of both an Instyument-
tation Technician and a Chemical Technician. The Civil Service System severely
limits carcer opportunities in these positions. They provide for only onc stecp,
and a technician reaches his maximum salary after 4 years. This situation can
stifle initiative, incentive, and lead to rapid turnover.



RECOMMENDATTTON Mijzh,. Create a second step within each of the
technician positions. This will provide incentive and a cor-
responding pay dncrease {or more qualified persons. In addition,
the position of lab helper should be eliminated and such dutics

- assumed by technicians.

gseveral other classifications would be helpful to AMS.

RECOMMENDATION 18 . Establish the position of Applied Scientist.
‘This could serve as a "catch~all" type of position and enable the
agency to obtain needed specialized scientific and technical
talent without hav1ng applicants wait for new positions to be
cxeated

RECOMYENDATION 19 | Create an Air Pollution Control Public
.Information Specialist classification. This is discussed in more
detail inm the Public Information Section of this report. This
‘position would enable the agency to reject public information
applicants who did not have the necessary background in air pollution
control.

Availability of applicants does .not seem to -be a problem. Substantial
numbers of applications are being vzeeived for.positions with salary levels
appropriate to the background oi “the appiicants. Reguirements for non-degree
personnel are being met more easily than those for people with degrees, however.
In the past, through advertising and at conventions AMS has attracted applicancs,
but external contraints have reduced their ability to hire the people. Certainly,
the 33 percent vacancy rate bears this out. The average vacancy period for an
engineerin AMS is 6 to 8 months.

%

Recruiting has been done by both AMS and the Administration Office in the
Health Department. Since AMS has no restraints on recruiting, it may be beneficial
for a man to be assigned from the AMS staf{f group to handle and coordinate re-
cruiting efforts.

8.3 8Salaries

The rigidity and limitations of government salary schedules frequently
present difficulties in the recruitment and retention of qualified air pollution
control agency staff. This is further complicated by the fact that government
salaries have not risen as fast as those of private industry. Table 8-4 gives &
comparison between existing salary schedules of similar job functions for government
in Philadelphia, the Federal government, private industry, and medians for other
local and state air pollution control agencies. Supporting information is found
in Appendices ¥ and G for 1966 and 1967 personnel salaries. However, professional
salaries since that time have risen 30 percent, or an average of 10 percent por
year and are reflected in Table 8-4. TFederal salavies reflect actuzl raise inerond:
since 1966.
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Philuqclphxs Civil Services
~ay ‘Ranges Applicaoxe to Alr Management Services

TLE . GRADES SALARY RANGE
mindistrative Assistant I E 8,815 9,159 - 9,501
: II_ 10,883 11,320 11,756
- ITT - 13,275 13,818 14,381
Iministrative Intera | - : - 9,205
iginearing Alde T 6,618 6,853 7,087
TI 7,385 . 7,654 7,923

ir ?011,: on Controi : '

Engineers . - 16,604 17,267
ublic Health Engineer 1 | - , - 9,798
' ‘ II 10,833 11,320 11,756

IIT 13,275 13,818 - 14,361

v 15,942 16,604 17,267

Themist T - 8,396 8,698

1T . 9,088 9,443 9,798

IIT 9,713 10,095 10,477

Chemical Technicen - 7,621 7,899 . 8,178
Air Pollution Controel

Inspector - - 9,088 9,443 . 9,798

Inspecter Supervisor 10,883 .11,320' 11,756

9,843
12,189

14,906 |

9,535

Approximate
federal Rating
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GRADES = RANGE
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A summary of Table 8.4 reveals:

1. Top salaries for wmost positions are considerably less than salaries in
other governmental agencies and industry.

2., Salary ranges are Timited to only four steps that can be attained in
4 years. With so few steps in a category, salary ranges are extremely
limited. '

3. Salary ranges are attained by reviewing comparable agencies and situa-
tions, and using the middle pay scale. It is regrettable that '
Philadelphia is not in a position to compete for the best personnel available,
Further, when this scale was established, salaries may have been atiractive
at those starting levels.. In fact they still are according to Table 8-4,
Philadelphia's raises over the past few years have been based on a common
numerical value for all positions, not on a percentage increase. The

results have created attractive salaries for new, unskilled employees, non-
professionals and professionals. The beginning salaries for clerks is $5,325,
while a Clerk IV can receive $9,257. A stenographer begins at $5,694, while
and engineer starts at only $4,100 more. A Chemist III can earn only $10,863,
only $1,600 nmore than the upper range of a Clerk IV. This differential will
continue to remain the same with numerical raises, although the percentage-
difference will continue to diminish. “Turnover will be low for non-professional
and increase in key program areas. : '

4, Regardless of training and experience that any one individual has, he
must begin at the first pay step of that grade. This seriously hampers the
recruitment of trained and qualified personnel.

5. Job descriptions are often set for '"avenues of least pay.'" Critical
positions are frequently open to unqualified-individuals as position
descriptions often omit degree or license requirements. Little regard is
given to professional requirements. Formerly, the chemist position did
not require a degree. In many cases, part 1cu1ar1y in this essential APC
field and jn the AMS program, experienced and qualified people are needed.
. Restrictions in hiring the most qualified can only injure the program,
Descriptions for positions should be based on the agency s needs and on
program objectives,

RECOMMENDATION 20 . 1Increase salaries for professional personnel
and have studies made to eliminate problems of the limited pay
step increase and the pay dlfferentlal of professionals and nen-
professionals. :

8.4 Manpower Training

Training within the AMS has been ‘a particularly unique problem. The program
does not have a training officer, nor does it have a training program established.
for new personnel in the air pollution control field. Only one AMS staff wmember
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has attended a APCO training course given outside Philadelphia in the past

year. At present, training is limited to in-house activities such as having the
person work with several program components. Often this training program is
interrupted by other program priorities needs as a ¢risis develops. TFor new
professional personnel, traiuving requirements should range from 3 to 10 weeks
during the first 2 years of cwployment, depending upon an individual's background
in college or technical school, and his assigned role in the program.

Training requirements for middle~level technical personnel (2 to 5 years in
air pollution control) should range from 3 to 10 man-days per year of cmployment.
Smoke readers especially should receive scheduled refresher courses in plume
evaluation on at least an annual basis.

Upper-level technical personnel working in the field over 6 years should
receive at least one week per year of formal training to maintain competence.

Management, administrative, and supervisory persomnel should receive from
3 to 10 man-days per year in areas of management, supervision, program planning,
and specialized technical areas.

AMS has no career development programs using rotational assignments and
formal training to advance personnel through the existing system of career ladders
to positions of increased responsibility. ’

Training has received a rather low priority in agency planning. Training
needs have not been*gevermi TEE training program has not been planned,
nor do individuals receive sufiicient orieutation in AMS as well 4s air pollution
control., Agency resources available for training are minimal, although a library
is located at héadquarters for staff use. The public information program should
‘develop visual aides, training materials, . and programmed instructions as needed.
Assistance in these areas as well as in technical areas is available from State and
Federal officials.

One external AMS element severely handicapping the program's potential in
training is the following condition contained in an’ Administrative Board Ruling.

Instructions for Filling out a Request for
Philadelphia Personnel Manual
Education/Training Leave
(Form 73-S5-122, Rev. 8/68)

If the cost to the City tor tuition, salary, travel and other related
expenses will be $250.00 or more, the arrangement on the reverse side
of the Request for Education/Training Leave must be executed by the
employee. An employee requesting City aid of $250.00 or more must
agree to rewain in City employ for at least two (2) years following
the termination of the training leave.
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This cendition undoubtedly limits the number of employees requesting
training because of the obligation required by the City. Some employecs have
refused to sign the condition for training, thereby causing their elimination
from highly desirable program training. The condition is unnccessarily severe for
short-term training. A l-week course outside the city would undoubtedly exceed
the $250.00.

RECOMMENDATION 21 . Adopt a formal training program in AMS

for orientation of new employees, training professional employees,
and training non-professional technical employees by disignating
someone as training officer with responsibility for the criteria
analysis of training nceds. (NOTE: This is one area where an

AMS task force would be extremely beneficial in studying the
problems and coming up with recommendations based on program needs.)

RECOMMENDATION 22 | Review the 2-year training commitment to

.reduce its severely restrictive influence for training personnel.
in the dynamic air pollution -control field.

8.5 External Constraints

Many AMS manpower problems are at least pdrtlv a fault of factors external
to the agency, as already discussed. " ‘I'fve Yhiladelphia Civil Service S)SLGH is
the worst of these problems.. The system ig, in general, unresponsive to new
- functions such as air pollution control. fhe delays and inflexibility in
creating job descriptions, the low salary levels, and the lack of advancement
potential inherent in the system have been dlscussed in the appropriate scctions
of this report.

Central Personnel has tried to prescribe the type of manpower needed by AMS
without receiving input from AMS. A recent example of this was a report: 1nd1cQt1no
that engineers were not needed within certain segments of AMS. This type of
program problem should be discussed with AMS and resolved by that agency.

The study team's review indicated that most engineering personnel are
almost exclusively involved in engineering functions. Supervisory engineers,
as well as those engineers assigned to the Staff of the Assistant Commissioner,
are involved in program planning. In such areas as data processing, fewer engineer
types would be warranted, but-the agency has been unable to fill these positions
with qualified personnel who are not engineers. The whole problem is a result
of insufficient staff and using existing personnel in understaffed areas. This
particular personnel report seems to indicate a lack of undclstandlnb of the AMS
program on the part of Central Persomnel.

, Personnel administration is one of the functions handled centrally by the
Health Department for all agencies within the Department, including AMS. This
function includes processing the paperwork to create job classifications, develop-

“ing position descriptions, obtaining positions, actually hiring people, and

caling in general with Central Personnel. Because of AMS' great need for new
staff and new job descriptions, it is important that AMS administrative staff
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cooperate closely with the Health Department’ s‘pe)sonnc] office. Some lack of
communication and understanding between the two was evident during this study,

RECOMMENDATION _23 . Develop better working relations and commun-
ications with:the Health Department's personnel office and Central
Personnel,

RECOMMERDATION 24 | Hire a personnel clerk to prepare and
follow up the necessary papervork for creating job descriptions
and hiring people. This clerk should be able to relieve GXLSLlnf
AMS administrative staff of the burden of such work.

Residency rules create an additional difficulty in hiring ppople. Policy
requlles thaL all city employees live within thc c1ty
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9. COMMUNICATIONS

Communication appears to be a problem at several levels. Difficulties
exist within the AMS organization, between AMS and other city government agencies,
and between AMS and the State of Pennsylvania, '

Within AMS, both vertical and lateral communication seems to be a problem.
Communication between the Assistant Commissioner and his staff and both the
Compliance and Enforcement and the Enginecering Division was generally fair.
Contact with the Laboratory Division, however, was extremely poor. Although an
important part of the total air pollution control effort, the laboratory seems
aloof from the rest of AMS. Reporting between the three divisions and the Assistant
Commissioner is not uniform or adequate. The staff seems to lack knowledge
about program goals and direction; therefore, they do not relate their activities
to the goals and objectives of AMS. Although some program planning has been done,
it has not been effectively carried out. This is at least partly because of
poor communication. '

- RECOMMENRDATION _25 . Develop and implement a uniform reporting
system.

~Lateral communication between the divisions also were not good. This
problem was not as evident between sections within the same division, however.
Staff meetings for exchange of information have been teco infrequent.

RECOMMENDATION 20 | Hold frequent and regular staff meetings
with AMS. ) : o

Proper communication in a large organization cannot be left to chance.
Formal information systems are important to ensure. that necessary information is
available to the proper persons when needed. The details of such systems are
discussed in the Information Handling Section of this report.

- Communication between AMS and other City government agencies was also
strained. This is particularly true of the Office of Administration within the
Health Department. This office provides AMS with such vital services as
personnel, financial management, and budgeting. Lack of good communication has
decreased the amount -and quality of such services AMS receives, and has handicapped
AMS in getting its own job done. AMS should work to establish better cowmunications
and relations with the Health Department's Office of Administration.

An active enforcement policy requires close cooperation and communication
between AMS and the Legal Department. This relationship is discussed in more detail
in the Legal Section of this report. However, communication betwcen the two
departments needs to be improved. Communication to the general public has also
been ineffective. This situvation is discussed in more detail in this report's .
Public Information Scction. '
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Communication between AMS and the State of Pennsylvania is limited. To date,
it ‘has mainly involved joint studies such as the emission inventory. The State
provides little input to AMS program plamning. The State could provide useful
assistance to AMS in areas such as training, inspection of exhaust control devices,
legislative assistance at the State level, specialized laboratory and enginecering
support, and planning and implementation of control-efforts throughout the
Philadelphia Air Quality Control Region. '

RECOMMENDATION 27 . Work out a set of guidelines with the
State defining responsibpilities in these areas. This is
necessary to avoid duplication of effort. '

This problem cannot be solved by AMS alone, but requires a spirit of cooperation
by-~bath agencies. ’
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10. . PROGRAM PLANNING AND EVALUATION

The City of Philadelphia, through the City Planning Commission, has
developed a Planning-Programming~Budgeting System (PTBS). The primary purpoce
of this system is to obtain the greatest possible effectiveness from the
available resources while also providing a means of program evaluation. This
program calls for identifying activities and problems, identifying capital and
operating expenditures, analyzing problems, setting long- and short-term
objectives, and developing a comprehensive program plan along with alternate
methods of operation. At present, AMS becomes involved only to the extent of
planning the capital budget for municipal incinerators.

AMS does not operate under a PPB System and has not developed an integrated
comprehensive package of objectives, plans, programs, budgets, performance
actions, evaluation reviews, and modifications. The agency also has not worked
out alternatives to recach program objectives or drawn up a list of program
priorities. Even the new Code, which is an implicit statement of goals aud
objectives, was developed by a consultant with relatively little input from
AMS. AMS only recently, and after a formal request from APCO through the grants
program, developed a clear statement of program goals and objactives.

RECOMMENDATLION 28 . Develop formal procedurss for quantifying
probleme pxamwnmng;aiternatives, identifving resources, setting
priorities, and .evalunation effectiveness,

Lack of staff has generally prevented AMS from doing formal planning.
The planning and evaluation that does take place is done at the division operating
level, but is not uniform or coordinated.

RECOMMENDATION _29 . Assign a trained and competent person the
responsibility of iwplementing the appropriate concepts of PPES.
‘This, by necessity, includes proper attention to planning long-

and short-term activities.

Operating memorandum No. 3 describes the only method currently utilized by
AMS to measure progress. The goals stated are: (1) reduction and abatcement of air
pollution and (2) control of nuisances and air pollution hazards. The first
goal is measured in "tons of pollution .abated," as determined from the
Philadelphia emission inventory. The goal for FY '70 is 10 percent abatement of
- pollution. There are several reasons why this is a poor evaluation tool to-
measure program ceffectiveness: ’

1. The 10 percent is a blanket figure applied to all pollutants. It does
not reflect the relative threat of various pollutants present in the air, the
“severity of localized pollution problems, the specific scurces, or the
avaJlablllL) of regulations and Lcchnu]ogy to control various sourccs. A
more meaningful appreoach would be to set different goals for each pollutant
in terms of air quality requirements. Elimination or reduction of certain
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localized problems should also be specific goals with long- and short-térm
objectives. )

2. All abatement actions arve reported regardless of plant shutdowns or
elimination of sources through urban renewal. This measures a decrease in
pollution as a result of external factors rather than program effectiveness.
Other changes in source emission brought about by plant expansions, plant
relocations, or process changes can produce situations wherein AMS takes
credit for results not due its actions.

3. There is no indication that new sources are computed and added to the
inventory to show pollution increases.

4, U51ng sampling data to indicate pollution decreases is 1napD opriate
because results may be affected by variations in weather, samp]lug and .
analyLlcal procedures, cyclic source operaLlons, etc.

5. 'Effectiveness on a.month-to-month'basis cannot be fairly evaluated.
One plant controlled may bias results in any one wmonth.

6. The 10 percent reduction goal does not assist AMS in determining what
program elements are ineffective, and in what areas additional resources
are needed.

AMS'® recent workable program discussed long- range pjannlng and a 10- yeaL
air Panagemen* plan using something 1like Frogram bvaiualion and Reviow
Technique (PERT) or Critical Path progrémming techniques. However, personnel
shortages have prevented this.development. A man responsible for planning, as
recommended, should devote part of his time to long-range planning activities.
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11. YTAWD USE PLANNING

Section 3-302 of the Air Management Code gives the Air Pollution Control
Board power to set ambient air quality objeectives. The Board may promulgate
regulations that, among other things, restrict uses of land and establish
zoning. ‘ ‘

The City Planning Commissioner is responsible for subdivision control,
zoning, capital improvement budgeting, and urban renewal. In some of these avea
the Planning Commission and the Air Pollution Control Board have overlapping
responsibilities. However, neither body has introduced any environmental criteria
into its planning activities.

RECOMMENDATION 30 . Develop environmental criteria for air
pollution as measures for providing effective land-use planning
and thereby prevent or minimize air pollution and its effects. Al)
responsibilities delegated to the APC Board should be carried out.

It was quite apparent that little or no coordination exists between AMS and
the Planning Commission, even though both agencies have some similar responsibil-
ities.

RECOMMENDATION 31 L . Develop formal procedures for cooperation
between AMS and the P]annlnb Commission as a first step in
introducing environmental criteria into land-use planning. AMS
should have routine advisory powers and responsibilities on a
sign-off basis in the work of the Planning Commission involving
potential air pollution.' :

Planning for the vacant land still left in Philadelphia is an important
preventive measure. All such vacant land has the potential of supporting an air
pollution source. Preventing such sources is a much easier way of limiting air.
pollution than controlling them after they are built. :

The Air Pollution Control Board has other significant responsibilities that
have been neglected. Long-rance planning for air pollution control must
anticipate social and technological changes as well as the futuré growth potential
of Philadelphia and its regional influences. This includes studies of energy -
utilization, transportation, waste products, and other materials that substantially
affect the air in Philadelphia. These factors should also be Laken into account
in the dbvclopment of air quality objectives.

A brief review of the overall regional planning concept revealed that there
1s no air pollution component on the Delaware Regional Valley Planning Commission.
In light of the air quality control region concept, it may be highly deqlxablc for
air pollution covlyol agencies to be represented on this Commission.
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12, PUBLIC INFORMATION -

The goal of the public information program should be to provide a basis

. for dialogue between AMS and the broadest possible spectrum of the public.
Functions of the program should include a transmission of facts, definition of
issues, and delincation of actions that AMS will take. Public involvement in key
issues such as legislation, regulations, program budgets, and variance hearings
is essential. Only a well-informed public will make such involvement beneficial
to AMS.

The existing public information program includes:

A daily air pollution index.

" Bi-monthly publications of progress.
Meetings with local groups.

- Public hearings on regulations.

N

The existing public information program in Philadelphia can be evaluated
by determining the attitude of the general public. Recent public outcries con-
cerning air pollution control in the city indicate that there is a lack of
information availeble to the public. Review of the AMS program verifies that
the public information program has not been a dynamic, effective part of program
operations. Lapers have been issued and -talks have -been given by AMS staff, but
this was not truly a public information program designed to effectively inform’
the public.

The existence of an effective public information program is a necessary
part of a comprehensive program operation that qualifies for maintenance support.
Over a year ago, Air Management Services issued Operating Memorandum No. 1, which
included the development of a public information program. However, a City
policy has required that all public information staff work within the City Repre-
sentative's office. This arrangement did not satisfy the needs of the AMS program,
and, finally in April, 1970, an agreement was assigned to the Health Commissioner
for Air Management purposes. '

- While this agreement has given AMS the needed public information specialist
to develop a public information program, it has also caused some confusion., It
is not clear whether the public information specialist is only on temporary
assignment from the City Representative's office or whether the position is
permanent within the Health Department. If the public information specialist
has only been temporarily assigned to AMS, he could well become confused by orders
from both AMS and the City Representative's office, and divided loyalties could
result,

RECOMMENDATION _ 732 . Clarify control over the public information
specialist position. . Ideally, the position should be permanently
assigned to the Health Department and placed under the Assistant
Commissioner. However, if City policy makes this impossible, a
written agrecement should be developed between AMS and the City
Representative's office. The agreement should state the position's
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responsibilities, term of aSSl"ﬂﬂLnL (lccomwended indefinite),
duties, and obligations.

At the present time, a formal public education program does not exist.
Activities are being undertaken in piece-meal random fashion..

RECOMMENDATION 33 . Develop a comprehensive public information
program. It is essential that the goals, objectives, strategies,
and procedures be planned before the program actually gets under-
way.

RECOMMENDATION _ 34 ,. Make the Assistant Commissioner for AMS

more visible to the public-and allow him to take a larger role

in influencing community opinion through the public information

program. Creating and filling the position of Deputy Assistant

Commissioner discussed in the Administration Section of this
“report should give the Assistant Commissioner more time to-devote

to such activities.

In order for AMS' public information program to be successful, the public
information specialist must be knowledgeable in both air pollution control and
public relations. While titles are generally not important to positions, in this
case it would be helpful to create a special title so personnel without :
appropriate training in air pollution could be excluded. The title of "Air Poliution
Public Information Specialist” should be created for the person employed to do
public information work for AMS. This will enable the agency to exclude persons
who do not have suitable backgrounds in air pollution control.

The individual presently occupying the public information specialist
position has need for general training in the field of air pollution control.

RECOMMENDATION 35 . Have the public information specialist
receive extensive air pollution training. This should include
knowledge of local, State, and Federal regulations; air quality
criteria; and the state of the art in technology.

’

RECOMMENDATION 36- ., TLocate and utilize personnel and materials
outside AMS that can aid in developing a public information pro-
gram. A large amount of such help. could be provided by APCO and
the .State of Pennsylvania.

The public information specialist should be continually aware of AMS
policy on all major matters and able to communicate directly with key citizens as
vell as the mass public.
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RECOMMERDATT.OR _37 . Involve the public information specialist
in the formulation of AMS policy. This will enable him to be
knowledgeable in his dealings with the public. Also, it will

lead to consideration of public opinion in developing policy.

The neced for a technical editor will continue to grow as the demands for public
hearings and implementation plans increase. Community participation by the

public infermation specialist is needed now in Philadelphia just to maintain
liaison with the many public organizations expressing interest in the air
pollution problem. Many c¢f the people ceuld provide valuable advice to the program
on a voluntary basis if there was an adequate mechanism, such as an advisory
council, established for their participation. There is obviously a great number of
non-technical people also who would be willing to contribute time and talent to
assist AMS. However, to maintain the interest of such volunteers and to assure
them that their efforts are needed and appreciatad, direct their efforts and ensure
that their comments are considered by the policy makers within the program. Such
programs are thus needed to ensure that information flows from the public to the

. program policy makers as well as from the agency to the public.

RECOMMENDATION 38. , Develop lines of communications and programs
between AMS -and local universities and between the public infor-
mation specialist and voluntary agencies. The need for a technical

editor for veports.and public information should be considered.

At present, only 80 percent of the public information specialist's time is
spent on this prdgram, Since this is a relatively new program area, and a weak
one, it may be advisable to assign an additional full-time person. ‘ ‘

The public information program should further be responsible for organizing
technical training programs for AMS. Programs to be considered should be for the
AMS personmel, legislators, judicial people, boiler operators, and so forth.

This will require the information specialist to become aware of traiming and
educational needs throughout Philadelphia by coordination of AMS personnel and

researching public opinion. Programs of this nature would assist in furthering
the goals and objectives of.AMS,
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13. LNGIRL'” NG

The first step toward any air pollution control effort must be to identify
the air pollution problems that exist, determine the causes and effects, assess
the amount of emissions, investigate means of control, and evaluate control
efforts. This is fundamentally the migsion of the enginecering segment of the
program.

The engineering operation is established as a division-level activity as
are enforcement and laboratory services. The Engincering Division operates
autonomously as described in the portion of this report dealing with organization.
It is organized into three sections: emission inventory, permit approval, and
industrial improvement. Each of the chtLons is dlscussed separately with specific
recommendations addressed to each.

13.1 Emission Inventory

 The emission inventory is a basic air pollution control activity. In
conjunction with air quality data, it indicates the degree of emission control
needed to achieve air quality goals and helps to establish the priority schedule
for abatement action., It should, therefore, be a thoroughly planned, routine,
systematic activity.

The first attempt to establish a reasonable estimate of pollutant emissions
in Philadelphia was undertaken in 1958. Subsequent invéntories were made during
the years 1965 Lhrough 1969 by the National Air Pollution Control Administration,
the Regional Conference of Elected Officials, and the City of Philadelphia.
Basically, five pollutant parameters were considered: oxides of sulfur, oxides
of nitrogen, organics, carbon wmonoxide, and particulates. The information re-
quired to calculate the emissions was obtained by the following methods: personal
contact and surveys, published data, special census data, and questionnaires
mailed to industrial and commercial locations in the City.

The latest inventory of industrial emissions is presently being conducted
by the City of Philadelphia in conjunction with the State of Pennsylvania. This
preject is in the preliminary stages, with only the mailing phase completed. In
order that the operation be as informative and credible as possible, the agency
should develop and formalize procedures for follow-up, including plant surveys
and stack tests, while also creating a system to constantly update emission
estimates,

RECOMMENDATION 39 . Develop specific procedures to follow up
gquestionnaires and data requests not returned to the agency. This
“would include personal contact, plant surveys, and stack testing.

RECOMMENDATICN 40 ., Develop formalized and effective lines of
communication that allow for input {rom the other city agencics
regarding the nature of data requested and methods of data utiliza-
tion. ' '
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One of the uses of the emission inventory data will be in models to develop-
control strategies. This is required as a part of the Air Quality Control
Region implementation plan, The present emission inventory forms will not supply
all the necessary information. Specific problems are:

- 1. The basic forms (process, boiler, and incinerator) do not request any
indication of associated control equipment.

2. DProcess, boiler, and incinerator information forms do not include a
request for stack information. Thi:s stack information is listed on the
collector and emission forms, but this form would probably not be completed
unless there is control equipment.

3. An estimate will have to be made by the agency regarding emission from
basic equipment. This information could be specifically requested.

RECOMMENDATION .41 . Reassess data needs and develop data-
gathering forms that will request all needed information regardless
of whether there is existing control equipment or not.

Data from an-emission inventory should be available for use on a convenient
basis. Presently, all emission data are handled manually. The filing svstem is
cumbersome, and updating procedures have not been formalized.

- RECOMMENDATION _%42 . Develop a data storage and retrieval system
that will properly assist the staff in emission inventory analysis
and reporting. This information system should be coordinated with
other AMS systems as discussed in the Data Handling Section of
this report. o

RECOMMENDATION _ 43 . Familarize the entire staff in the operation
and use of the filing system, in order "to increase the general
availability of this information. ’ >

RECOMMENDATION 44 . Dévelop systems and procedures to keep

-emission figures constantly up to date.  This is discussed further
in the Enforcement Section of this report.

-13.2 Permit Approval

A permit system provides a key mechanism for managing the control operation
because the agency must approve construction and operation of new or modified
sources of pollution. In this manner, the agency may prevent potential pollution
sources or require more stringent controls before a plant is built rather than face
the move difficult and expensive task of trying to control a source after it is
operating, ' : : ' -
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The Air Management Code specifies that “no person shall build, erect, install,
alter, or replace any avticle, wachine, equipment device," which may be a source
of air poilutien, "until an aiy management permit has been obtained for such

installation or construction.!

AMS requires a potential poliuter to have both a permit to construct new
equipment and a license to operate an existing source. The approval of con-
struction permits is an established activity, but the agency has only recently
begun to issue -operating licenses. Both permits and licenses are administered by
the Compliance and Enforcement Division.. ' '

As part of the permit review procedure, the Engineering Division is called.
upon by Compliance and Enforcement to review and approve the technical details
of plans submitted with the application. If Engineering decides the proposed
controls are adequate, the permits will be approved.

. t] If not, the application will
be returned with recommendations for improvement.

RECOMMERDATTON _45 . Develop and publish a permit manual that
stipulates the type and amount of information reguired and
processing procedures employed.

RECOMMENDATION 46 ., Standardize the evaluation procedure for-
reviewing plans. '

Engineering's role in the process of granting operating licenses is much
less formal. The Division relies upon field inspections by enforcement personnsl
to inform it abotut any new installations or alternations. Building permits are
another source of such information. Compliance and Enforcement may call upon
Engineering when necessary to review any such changes, recommended improvements,
and help decide whether or not to grant an operating license. With the recent
implementation of the licensing system, the work load in this area will undoubtedly
increase

RECOMMENDATION _47 . Increase the number of dualified personnel
available for plan review, ' '

In addition to serving as a valid control activity, the review of various
operations increases the knowledge and expertise of the reviewing engineer.

RECOMMENDATION _48 ., Require that all engineers in the Division
gain experience in evaluating plans and specifications. The
reviewing engineer, in conjunction with enforcement, should conduct
final inspection and make recommendations for approval or denial.



13.3 Industrial Improvement

The comp11dncc procedures that are developed and implemented by the division
are most instrumental in de(e1w1v1u~ the effectiveness of the agency in handling
pollution violaticns. To accomplish this end, the agency has established the
Improvement Program Section. Their task is essentially to conduct engineering
surveys of industrial operations, define the nature and extent of all air pol-
lution emission, and specify the degreec of improvement required to meet acceptable
standards. Compliance schedules with target dates for the accomplishment of the
needed improvements are then developed with the offenders. ‘

To date, surveys of 15 major polluters-in the city have been completed.
Acceptable complLance programs have been obtained from 4. The Code establishes
timetables and procedures to be followed for the submittal and formalization of
improvement programs.

RECOMMENDATION _ 49 . Develop a specific schedule based on an
appropriate priority system for the submittal of improvement plans
that will include all the major sources in the City on a staged
basis.

This section of the En?'ineerix1£z Division is also veenoncible for preporation
of special technical studies. These studies are undertaken as necessary. One
examwlc is development of control procedures for asbestos in both the construction
and demolition of buildings.



14, IDENFORCEMERT

The fundamental goal of any air pollution control agency is the abatement
of air pollution. Although the entire agency is involved in this activity, AMS
has given prime responsibility to the Compliance and Enforcement Division. The
Pivision is composed of the Compliance and Surveillance Section and the
Enforcement Section. FEach section is discussed separately in this report and
specific recommendations are addressed to cach,

14.1 Compliance and Surveillance Section

For field enforcement purposes, the division has sectioned the City along
previously established health department boundaries. Each inspector is
responsible for his designated area. These inspectors initially spend 3 days
at a Rutgers University-sponsored course to learn the basic elements of smoke
reading and the Ringelmann concept. There has been nc provision for periodic
training or recertification of these inspectors. Such recertification would not
- only keep the inspector informed of the latest concepts and practices, but also
would help him maintain expert qualifications in instances of legal action.

- RECOMMENDATION _ .50 . Require that inspcctors receive periodic
training in reading visible emissions on at least an annual
basisg. : '

Each inspcctor has at his disposal an automobile with a two-way radio. :
Communications are handled through the City dispatcher. This system has proved
inoperable. The City dispatcher handles all city agencies with the exception of
the police and fire departments. The system of referring complaints, sometimes of
& technical nature, from the main AMS office to the field inspector through the
dispatcher is cumbersome and inefficient, '

RECOMMENDATION 31 ., Acquire a communications system for the
exclusive use of the AMS.

Air pollution detective and enforcement aids such as cameras, binoculars, and
hydrocarbon detection devices are not readily available to each inspector. The
agency has only four Polaroid camers for inspection use.

RECOMMENDATION 52 . Purchase additional appropriate simple
“pollutant-detection equipment for all inspectors to use
routinely.
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ALl complaints are received at the main AMS office. Questions are
answvered directly or, if of a more technical nature, rveferred to a qualified
member of the staff. All complaints are recorded immediately. (Filing aspects
are treated in the Data Handling Section of this report). This system, except
for the communication difficuliy mentioned above, appears to operate well. In
addition, there is some provision for off-hours complaint-handling and enforce-
ment, but this operation does not seem to be formalized, :

RECOMMENDATION _53. . Make arrangements for inspectors to '
recelve and investigate complaints expediently beyond the normal
working day. ’ '

14.2 Enforcement Section

- Violations-recorded in the field are procéssed by the Enforcement Scction.
Three enforcement actions can result: Municipal Court, Order to Comply, and
Injunction Action. These procedures are discussed in the Legal Section of this
report. '

Inasmuch as the initial step in the enforcement procedure is that of the
inspector. reports of violations should be as extensive as possible. 1In this
regard, cooperation between the engineering and enforcement divisions should be
maintained., A stack-testing team should be available upon request to provide
necessary information on source emissions. Also, logging procedures should be
streamlined to allow for quick periodic evaluation of the violator's status.

In 1969, 844 violations were cited, and 11,895 investigations made. It has
been the agency's goal to eliminate 10 percent of the total pollutant load per
year. This goal seems unrealistic., Rather the enforcement process should work on
a scheduled source-by-source priority system. ‘

RECOMMENDATION 54 . Assign specific objectives and priorities
for the control of particular pollutants., Having chosen the
desired pollutant levels, the agency's enforcement procedures

" should be structured accordingly. The'AMS should, therefore, develop
a formal enforcement plan to achieve the levels, through a
systematic and scheduled control effort.

A major new enforcement tool being developed by the agency is the system of
licensing. This operation calls for the annual review of each operating source,
and a subsequent renewal or refusal of the license based on the review. In order
- that this activity be most effective, good operating procedures should be

developed. ‘ ' '

RECOMMENDATION 33 | Develop a manual for the administration of
the licensing system. {(See Appendix E).
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RECOMMENDATION, 56 . Make ewmission estimates part of plan
review and licensing of existing equipment. This will serve
means to constantly update the emlssion inventory.

as a

The agency has initiated a program aimed at control of "smokers' on
Philadelphia highways. This activity is carried on by the police department.
As vet, procedures for follow-up and penalities have not been formalized, and
actual abatement has been minimal. In order that this effort be effective, follow
up procedures shopld be developed for the police to ensure compliance. 1In
addition, the city . is now studying the possibility of equipping all city-owned
vehicles with air pollution control devices. This too, should be pursued and
actively encouraged by the AMS.

AMS presently has no provisions for dealing with air pollution emergencies. .
As discussed in the Legal Section of this report, Regulation V, specifying the
requirements of air pollution emergency plans, has been drafted. However, no
administrative procedures for implementing .this regulation have been developed.

RECOMMENDATION 57 ', Develop administrative procedures for
implementing air pollution warning, alert, and emergency procedures.
-All pevsons affected by these plans should be nntified in advance
of their responsibilities in emergency situations.
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15. TECHNICAL SERVICES

The technical services area of the AMS program is, on paper, a part of the
Laboratory Division. The functions included are air quality monitoring, labor-
atory operations, source testing, and instrument calibration.

SAPCO. uses a slightly different breakdown of the program elements included
in technical services. These are air monitoring, special studies, data processing,
instrument calibration -and maintenance, and laboratory operations. Source testing
i.s classified as a part of engineering operations. This breakdown is used in
the projections shown in the Manpower Section of this report.

The Laboratory Division is physically located approximately 10 miles from
the central office. The remote location is partly responsible for a breakdown
in communications between the laboratory and the central office.

RECOMMENDATION _,58 . To coordinate efforts, develop program
goals, and improve communications, set up scheduled staff meetings
on a reasonable frequency to include heads of the Laboratory and
other divisions and the Assistant Commissioner for AMS. Refer to
Section on Communication. o '

.The physical building is 7888 square feet and includes an instrument shop,
Chemical laboratory, air monitoriug room, and engineering shop. This facility
provides services® for the Environmental Health Division of Community Health
Services., '

It has been difficult to obtain an estimate of manpower involved in technical
services area due to conflicting information received from various sections of
the agency and the fact that non-air pollution work is being done by laboratory
personnel. Depending on who is contacted, the number of people in the Laboratory
Division varies from 12 to 21, with no breakdown into the previously mentioned
functional elements. In any event, the APCO manpower model has shown a need for
30.4 man-years in the technical services area. This model is discussed in more
detail in the Manpower Section of this report. '

RECOMMENDATION 59 ., Recruit and assign additional manpower to
program functions as shown in the Technical Services portion of
Table 8-2. This table is a summary of estimated future manpower

needs for the agency.

15.1 Air Monitoring

The existing air monitoring in Philadelphia is primarily of a static nature,
i.e., samples yeild long-term integrated averages giving primarily annual infor-
mation. This static network is comprised of 44 stations. with dustfall buckets and
lead candles. These stations are located to provide uniform geographic coverage
of the area. ' ‘
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This is supplemented by an intermediate station network consisting of

either three or four high-volume samplers, depeunding on whose description of
technical services one reads. '

There is also a continuous station network of four stations with continuous
samplers for monitoring total’cxidant, sulfur dioxide, carbon mounoxide, total
hydrocarbons, nitrogen dioxide, and nitrogen oxide. AMS also used three, five, or
six paper tape samplers, depending again on the source of information.

AMS is proposing no addition to its static or intermediate monitoring net-
works. However, extensive changes have Deen planned for the continuous network.
Data from the existing four stations will be telemetered to.a central processor.
This addition of six more continuous stations, also with telemetering, has lLeen
approved. The proposed expanded air monitoring network is discussed in more
detail in Appendlx A.

APCO has developed guidelines for determining the number of various types of
stations “required as a function of the size of the metropolitan area. The
‘guidelines are included in Appendix B. They recommend that for every continucus
station there should be three to five intermittent stations, and for each intevr~
mittent statiom, one to one and a half static stations. '

AMS is already committed to a network of ten ¢ontinuous stations, which,

according to the guidelines, is high for an arca of Philadelphia's size. However,
with this numher ?.1’.’.‘99_’}.)’ fived, thr odrx omenitor

———i ke FEP-APOEENCLIH R O TR G )

i networh 3hould alsu have 30
intermittent and 45 static St&iLQDS to be well ba

ii

5
alay

RECOMMENDATION _ 60 ., TIncrease the number of intermittent sampling
stations consisting of high-volume samplers and 24-hour gas bubblers
to more closely correspond with APCO's. guidelines in accordance
with data needs.

Without these additional intermittent stations, AMS will be trying to go
directly from an essentially static to a fully automated monitoring network.
Lack of .a well~developed intermediate network is not the most orderly and logical
way to develop an air wonitoring network,

RECOMMENDATION _ 61 . Limit the telemetered continuous monitor-
ing network to the ten stations for which money has already been
committed. The proposed additional six stations should not be

considered or added at this time.

The selection of station sites is not easy to describe in a general way.
Station locations would be more meaningful if chosen on the basis of past air
quality data, isopleth maps from diffusion models, emission sensity, population
density, and geographic and meteorological parameters. '

Uniformly placed stations are not necessarily the best way to achieve theo most
meaningful results. Statistical techniques are available that take physical factors

into account but still place stations randomly in order to achieve statistically
reliable results,
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RECOMMENDATION .62 . Re~d051gn station locations Lo take inLo
account population and ewission patterns. Statistical techniques
should be used to locate the stations.

15,2 Laboratory

Under the present system, high-volume samplers ave collected from three .or
four stations 7 days a week and analyzed in the laboratory. The analyses per-
formed are atomic absorption for total weight; trace metals including copper,
nickel, manganese, lead, and iron; and Sulfuu Since the Air Management Laboratory
also provides services for the Environmental hea‘th Divigsion of Community Health
Services, one-half of the hlgb -volume filters are used to make vadiological
. measurements,

This use eof one-half of every filter seems to be more than enough to
provide information on a background type of contaminant and could be reduced to
one-half filter per station once or twice per week. That would leave some portion
of the high-volume samplexr available for futher air pollution related analysis.

RECOMMENDATION 63 . Perform additional analyses on some high-
~volume filters. 7The more common ones are benzene solubles or
combustible carbon conitsul, mitrates, ~hlovides, polynuclear

aerpmatic hvdroba bOQSV(CATCanLPH ), and wetals,

A network of 44 dustfall buckets is analyzed each month. In one written
report it states there are two analyses performed on the dustfall samples:
total weight and the weight percent of free carborn in the sample. In discussing
. this with the laboratory personnel, it was indicated that four analyses were being
done: dissolved solids, total solids, free carbon, and sulfate. :

Analysis of gaseous air pollutantsﬁis'minimal with only weasurements of
sulfation by the lead candle technique and the gaseous monitoring of the four
continuous stations being done. No manual gas sampling with the NASN bubbler or
sequential sampler is being done. It was recommended ecarlier in the Air Monitoring
Section that such sampling be initiated.

We are unable at this time to make comment as to the technical suitability
of the chemical analysis procedures currently being used by the laboratory. A
request was made for these procedures at the time of the on-site evaluation and
several times since then by phone. The fact that they have not been forthcoming
can only mean that standard procedures for laboratory analyses are non-existent or
are so disorganized that they have not been able to be submitted to us as yet.

RECOMMENDATION 64 . Write formal laboratory procedures $o

that any competent chemist could duplicate the analysis. These
procedures should reflect the latest work by APCO in the devilop-
ment of standardized ]abor“Lary procedures.
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Other ]abora101y analyses consist of sulfur in fuel analysis and, in con-
junction with the Envirormental Health Services Operations, x adlologlcal
measurements of air, water, and milk samples, analysis of urine for amiunolevulinic
acid as being directly rc]atou to the lead erpoqure of the individual, lead in
paint samples and pollen s}Jdos.

The laboratory appears to have adequate facilities for most air pollutiom
analyses including atomic absorption, infrared, visible, and ultraviolet
spectrophotometry and gas chromatography. The gas chromatograph is not being
used currently since no one in the laboratory is an experienced operator,

RECOMMENRDATION _ 65 . Recruit a chemist with experience or
provide training in the use of a gas chromatography to make use
of the existing laboratory equipment.

"RECOMMENDATION _ 66 . IYmplement sampling and analysis procedures
to obtain background data on pollutants for which criteria
documents are fothcomlng Table 15,1 provides a listing of these
pollutants.

15.3 Source Testing

Written information indicates that there are five engineers assigned to stack-
testing activities. However, interviews with laboratory personnel indicaied ilat
only one man is assigned primerily to stack testing and no team bas been designated.
Staff must be borrowed from Enginecering and Enforcement to run stack tests. No
source tests have been run recently due to lack of personnel assigned to this
_activity.

RECOMMENDATION _ 67 . Establish source-testing teams whose prime
responsibility is to support information and enforcement needs.

RECGMMENDATION_“ﬁB . Initiate a prog}am of scheduled source
tests by industrial categories on a priority basis.

RECOMMENDATION %9 . Develop written standard procedures for
conducting source tests. ‘

RECOMMENDATION 70 U . Purchase enough source-testing equipment to
allow duplicate samples to be obtained without intermittent cleaning
of equ1pment. :

Although source testing is usually a part of the engineering activities of an
air pollution control program, AMS has assigned it to the Laboratory Division.
Source tests are, however, generally requested by the Engineering and Enforcement
Divisiouns, as the information obtained is wost useful and necessary in this
activity :



Table 15.1
Tentative Order of Publication of Air Quality Criteria Documents

YEAR ‘ POLLUTANTS

%1969 . Particulate matter and sulfur. oxides
%#%197Q Carbon monoxide, hydrocarbons, and photo-

chemical oxidants

1971 Fluorides, lead, nitrogen oxides, and polynuclear
' organics
1972 - Asbestos, beryilium, chlorine gas, hydrogen

cloride, and odors (including toxicologic and
corrosion aspects of hydrogen sulfide)

1973 Arsenic, cadmium, copper, manganese, nickel,
vanadium and zinc '

1974 Rarium  horan  chromiom, mere:
1975 - . Pesticides and radioactive substances

% Documents are available

wtaale

**Schedule is firm
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RECOMMENDATION 71 | Give consideration to reorganizing the
placement of this function and assigning source testing to the
Engincering rather than the Laboratory Division.
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16. METEOROLOGY

'AMS is begimning to develop a meteorological component for the program.
Although meteorological activity is curvently limited to part-time consulting
(1 day per week), plans are undervay to create a full-time metecorologist
position and begin rcal-time modeling of the atmosphere.

Plans call for the meteorological parameters of wind gpeed, wind direction,
“and temperature to be measured in the six new remote telemetered air monitoring
stations. Such equipment would be added to the four existing stations, and
data from all ten stations would be telemetered every 5 minutes to a real time
computer. Also, a teletype would be rented for the reception of air pollution
forecasts from ESSA. ’ :

The data would be used for several purposes: application of APCO's Air
Quality Display Model -~ AQDM, trace back analyses for source location, investiga-
tions into simplified modeling procedures, and better determination of diffusion
parameters within the City of Philadelphia.

It is difficult to evaluate these generalized program goals in the absence
of specifics. However, APCO weteorologists have offercd some comments. One
temperature measurement teiemetered should be adequate for the stated purpose.
Temperature data is necessary only for the calculation of effective stack height;
and this value is not overly sensitive to small variations in temperature. “he
.S, Weather Bureau Station could be.used for this purpose. One U.S. City has
found that the expenses for tabulating (no analysis) meteorological data from
8 stations telemetered at 10-minute intervals total $50,000. Philadelphia plans
presently to telemeter at least twice this amount of data. This would mecan some
800 plus pieces of meteorological data alone would be transmitted daily to the .
computer from each site.

RECOMMENDATION _72 . Investigate and evaluate the need versus
the cost for meteorological data as required by the Air Quality
Display Model and hold data collection to a minimum.

The recommendation for a full-time meteorologist” is appropriate. However,
to enable the meteorologist to spend most of his time on forcasting and the
analysis of meteorological data. he shculd be supplemented by one or two technicians
to help handle the massive amounts of data that will be generated.

RECOMMENDATION 73 . Bring a full-time meteorologist and one
or two technicians on board to implement the meteorological aspects
of the AMS. '

RECOMMENDATION _74 . Make some provisions for the Meteorology
Section to give weteorological advice on weekends or at night
‘during periecds of high pollution potential.
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ALl projected wses for meteorological data involve modeling. The area,
however, 1s quite complex and the problem should bo approached carefully. The
AQIRG is time-consuming and expensive to run, and should be used judiciously with
respect to the number of meteorological condifions and control strategies that
might be evalvated. The AQDM is not particularly amenable to trace back
aualysis as it is source oriented rather than receptor oriented, Neither
the employment of "simplified wodeling procedures' or "better determination of
diffusion parameters within the city" has been defined. The latter may prove
to be quite expensive if the diffusjon parameters must be more exact than those
resulting from previous APCO, ROAA  and university studies. :

RECOMMENDATION 75 . Start the modeling portion of the meteo-
rology program slowly and develop expertise in proven methodologies
before attempting more sophisticated, costly, and unproven methods
of air quality modeling.
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. 17.  DATA HANDLING

Air Management Services presently has only limited data-handling activity.
Air sampling data is recorded manually in notebooks at the laboratory. - Brief
monthly summary reports arve prepared manually. Because the data are not in machine-
readable form, they are not frequently utilized for further analysis. Complaints
are processed manually and filed by source. As the work on the emission inventory
and license and permit systems are just beginning, no information system presently
exist to handle this data.

AMS needs formalized information systems. The IBM 1800 computer can be most-
effectively used to process the large volumes of data collected by the air moni-~
toring network. However, manual sysLems may prove effecient in satlsfylng mosL
oLher AMS lnfoxmatlou necds.

RECOMMENDATION _ %76 . Begin detailed planning for information
systems to process, store, and utilize all types of data '
immediately. '

RECOMMENDATION 77 ., Assign one person within AMS with the
responsibility for planning, coordinating, developing, and
implementing all AMS informwation systems. This should be his only
jnb' and other staff members Q‘hmﬂr’i he ageid onc»d to him acg NPCASSATY..

17.1 Computer Capabilities

An IBM 1800 Computer owned by-the City Finance Department is available and
will be used as a part of the new air monitoring network. However, there are
several potential problems with this machine. '

1. The computer must be shared with the Philadelphia General Hospital.
It is physically located at the hospital and AMS has no remote access.

2. The system can only read data entered on cards or discs. It has no
magnetic tape data-storage capability.

3. The computer at preseﬁt has only 16,000 bits of core memory.

4. Both the hospital and the air monitoring systems operate in real time
with data being received and stored continuously. As presently program-
med, however, the computer cannot handle the tvo real-time systems
simultaneously

: The following are recomnendations for. modlfylng the computer to make it .
more sponsive to AMS's needs: ' '
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RECOMMENDATION 78 . Double the core memory capacity of the
computer. The additional core capacity 1s necessary to simultaneously
accommodate the two data systems. Magnetic-type-handling capability
should be added to the computer system.

RECOMMENDATION 79 ‘Contract with IBM or another competent
computer programming firm to reprogram the computer's operating
system so it can simultaneously accept real-time data from both
the hospital and the air-monitoring systems. This could be
accomplished through the Health Departwment. Better computer access
as indicated should be a major effort of AMS in improving its
data-handling system.

The computer system lacks a method for cheap storage of large volumes of
data in machine readable form. lMagnetic tape is- the casiest way to achieve this
capability. In order to have the system changed to accommodate tape, AMS will
have to work with the City Finance Department which owns the computer. Contact'-
with the Finance Department should be made and work begun on this request and its
justification as soon as possible. This will ensure that the computer is ready
when the monitoring stations are installed. ‘

Computer access is not very good at present. The computer is presently run
as a closed shop. ‘Thar is, programs are leit by the users, accumulated and run
in batches by the computer operating staff, and returned to the users. A good
deal of AMS staff time.could be wasted in taking programs to the hospital and
waiting for them’to be run or returning later to pick.them up. Even minor errors
will keep a program from running, and considerable time can be wasted while these
errors are corrected and the process is repeated. There are several possible
ways of improving computer access: ‘

1. Acquire some type of a remote input device such'as a teletype or a
.remote card-reader printer. Details about suitable equipment and its
cost can be obtained from IBM or other hardware suppliers.

2. Establish a carrier service between.AMS offices and the computer. AMS
professional personnel should not waste time carrying programs back and
forth to the computer.

3. Establish good relations with the computer personnel. They may be able
to make minor corrections, re-run or expedite programs, and do other small
favors that will reduce time lost by AMS staff.. '

17.2 Data Utilization

Air Management Servrvices preéently‘collects very few data and has no
systems to make use of it, This situation will change drastically when the
telemetered air sampling, network, emission inventory, and permit and license data
all begin to come in the near {uture. ' '
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The most pressing npcd is to begin work on a system to utilize the tele-
metered air quality data. The network will telemcter air sampling data every
minute to a central computer. Present plans call for the computer to receive
these data, calculate hourly averages, check for alert criteria, and store the
hourly averages on a disc pack., This procedure will completely fill the
available space on the disc pack in about 40 days. BEvery 30 days the accumulated
data would be punched on cards for long-term storage and purged from the disc.

| RECOMMENDATTON 80 . Review air quality data needs carefully
with the goal of justifying storage of historical daily averages

On1 y

Present plans to store hourly averages resulted from requests from two

sources:

1. The APCO’SAROAD system.

2. The State of Pennsylvania Division of Air Pollution Control. Data to be
sent to APCO for the SAROAD system could be punched out on cards and
mailed at short intervals. The State’'s data needs should be evaluated in
detail. It is likely that hourly averages were requested because it was
-mentioned that such data would be-available. . Every effort should bhe made

to get the State to agree that daily averages -will be sufficignt.

RECOWMLND ATION _81 . Keep historical air quality data in machine-
readable £orm_on cither disc or magnetic_tape. Historical data

should not be stored on cards. The amount of data involved would
make cards cumbersome, prone to loss or damage, and space con-
suming.

Some modification to the hardware system will be necessary to implement this
recommendation:

1. Disc - If disec is chosen for data storage, a second disc drive unit must
be added to the one already existing on the system. A disc data storage
pack mounted on the first drive unit would contain the programs and the
work areca to accumulate totals and do-all necessary analysis. Disc

packs containing only data would be mounted on the second drive unit. As
many disc packs as mnecessary can be used to store the total volume of data.
The ¢ost of a second disc drive is about $8,000.

2. Tape - The least expensive way to store large amounts of data is on
magnetic tape. The necessary hardware can be added to the existing
system for about $30,000. :
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The exact cost and technical changes required for either of these approaches
will depend on the exact configueration of the existing computer. An IBM represen-
tative should be consulted to obtain the necessary details and help decide which
approach would be wore ecconomical.

Tmplementation of this recommendation is particularly important if it appears,
after careful study, that it will be necessary to store hourly averages. The
mass of data required would make card .storage unworkable.

Although some thinking bas been done about data collection and storage,
no detailed work has yet been done on any of the programmjnﬂ that will be necessary
to retrieve or analyze the air sampling data.

RECOMMENDATION {62 . Begin detailed planning for the data-
analysis program at once. In planning the data-analysis programs
and reports, careful study should be made to determine the needs
of data analysis. Often these will differ from what users say
they would like. Only a winimum amount of data should be printed.

RECOMMENDATION 83 . Begin work on writing the specifications
and actual programs for data analysis. The Water Department has
an IBM 1130 Computer that uses the same programming language

as the 1800. This computer can be used to test programs until
the 1800 is ready to begin processing air pollution data.

RECOMMENDATION .84 . Add a computer programmer to the AMS
sta¥f. During initial development of the air quality system, he
can be assigned to writing some of the data-retrieval and data-
analysis programs. This will leave existing staff with more time
to plan and coordinate the entire project. Later he would devote
much of his time to writing programs for special data-analysis
studies. Availability of data for such studies was one of the
reasons for development of this system in the first place.

Very little work has been done on information systems for data other than
air quality. Each division has been free to develop whatever systems it feels
necessary. Some thought has been given to making these systems compatible so
" they can be incorporated into a total information system in the future. However,
no planning or development has béen documented.

RECOMMENDATION g5 . Begin plamning now for development of
information systems for emission inventory and permit and license
data. This is necessary to facilitate storage and use of the data
when it starts to be received in the near future. -

The maintenance grant application requires. the agency to show actual ™
reduction in cmissions ‘achieved cach year. 7o satisfy this requirement, it will
be necessary to annually calculate a complete emission inventory.
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RECOMMENDATION B6 . Design a storage and retrieval system for

emission inventory data so that a complete emission inventory for
the City can be calculated and periodically updated.

The system for handling complaint data is efficient. Copies of all complaints
and the resulting action are filed by source. Monthly reports breaking down the
nature of the complaints are their resolution are produced from this data.

RECOMMENDATION 87 . Develop a filing system to coordinate data

from:
1.. Complaints
2, - Emission inventory
3. Enforcement acticns
4, TPermits and license

This will wake most effective use of all data collected by the agency.
Planning for emission inventory and permit and license information systems re-
- commended above should be directed toward this goal.



APPENDINX A

Proposed Expanded Aerometric Monitoring Network
The attached map illustrates the o}ﬁ ing and proposed

locations of the Air Management %ervxooc Expanded Aoromotrlc
Monitoring Network. Ixisting Continuous Air Monltorlng Sta- -
tions are represented as triangles and lettered A B C D,
‘representing the CAMP Station, Air Management Services Labora-
tory, Teriple University, and Mobile Lab, TPuUCCtIVClYe |

Circle configurations represent planned Continuous Air
Monito;ing Stations and are numbered 1 through 12, with the
exception of one location numbered "D pepresenting a schadulied
transfor location for the Jobile Tah.

Stations 1 tﬁrough 6'raprosent the initial six locaSions
'to be installed in accordance with ého city poerimeter configuo-
ration alreadv decided uoon;

Stations 7 throush 10 were ool@ctad as the remainzng
four fosk desirable locations for ins talla n in fiscal 1970,
Final;y,%%@tation$xll and 12 are_shown to complete the continu-
ous %?mgégﬁw net@%?k.

Trapyzoids opghe map represent lh sLat¢c Sdm011nr JoQ
Catlwn" 40X setlgpd dust and su]fate 1ndoy measurements only.

Y

Thesejmgg§y enewPe fwill! be made at Laoh locatien Lhrouvhout the

y
- . LN |-

entize ‘Samplingiie tworlk, thus at 30 stations.
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Expansion Schedule _ _
Continucus Air Nonitoring Locations
City of Philadelvhia

*

Sxisting.

Yo s,

L

L3

L3

Fiscal 1969

L

Wt I\ 0

L

g

8.
9.

10.

Fiscal 1970

Fiscal 1971  11.
cal 197L 93

. .

-50lis~Cohen School - Bustleton & 1yoon .

“CAMP Station -~ 20th.& Race

hir ¥anagement Services Lab - Castor & Lycoming
Temple Unlverolty -~ Broad & Allegheny : :
Kobile Lab.- 10th & Pattison -- future location -
Food Distribution Center, Delaware & Snyder

Delaware Ave. & Spring Garden St. - City incinerator
Roosevelt Park ~ opposite Naval Base

Goorge Volf School - &lst & Brunswick

Add B. Anderson School -~ 60th & Cobbs Creek Pky.
Vicinity 54th & City Llne

Germantovn Ave. & Gravers Lane (Pastorius Park)

Roosevelt Blvd. - near Pennypack Circle (Baptist Mome)
Richmond & AJlﬁvhouy .
Vicinity Robvin Hood Dell - Strawcerry MHension - 33rd
& Cumbey Iani

Vicinity Wissahickon & Walnut Lane

Bartram Park - near. 56uh & Bastwick



In order to get an indication 6f tﬁe requirements in terms of station
numbers for a State, Regilonal, or Municipal Networlk, we propose the following
scheme which is bascd on theigxperience of NAPCA and wéuid satiéfy the objectives
for an average urban area:

Number of Stations

Urban Category Population (1000's) Type I Type IIT
A 25 - 50 | 1 ;
B 50— 100 2 -4 -
C : 100 - 500 ", 5 - 10 1
D 500 - 1000 11 - 17 1-3
E 1000 - 2000 - 18 -~ 25 3 -5
" F 2000 -

3000 26 - 30 4= 6

Urban areas larger than 3 million would necessarily
“have special guideliiues



At the present state-of-the-art there are scveral common samplers
available for use.in establishing one or more of the stations listed above.
How to establish a good mixture of the various types of samplers is again
based somewhat on experience and the area being monitored.

_Table I-gives a break-out by urban categofy and station type. This would

apply to an average urban area.

TABLE T

TYPE I - " TYPE IIT
Continu- Short '

Urban Gas - ous. 80y Term Tape . <Continuous
Categary Hi-Vol Bubbler (or other) Samplex Monitors

A 1 1 0 0 0

B 3 2 1 1 0

C 8 4 1 1 U

D 15 8 3 3 1

E 22 12 5 5 3

F 28 16 5 4 4

‘ Tyﬁe I ~ Stations which measure aréauwide pollutants such as particulates
and SO02. Sample coliectérs for this type station would include such equipment
as Hi-Vol samplers, gas bubbler, a continuous pollut@nt monitor (e.é., S09) and
a short term continuous particulate monitor (e.g., short term papef»sampler).

| Type II - These.stations wozld measure specific secoﬁdary poliutants that
might be a majof pollutant for aAgiven érea (e.g. U8, F-, NC1, Cly, ﬁetals,

etc.) Sampling equipment for these pollutants would be selected for the specific

problem and could be an instrument depending on the state-of-the-art.

Type TII - These stations would measure primary “automotive pollutants'

such as CO, NO,, Hydrocarbons, etc. This sampling equipment would probably

P

. eonsist of continuous monitoring type of cqulpment.



APPERDIX B

AIRIQUALITY SURVEILLANCE o7
INTRODUCTION. .

A necessaryrwportio ﬁﬂofcﬁhefinpiemeﬁtatiOQ?Plan:is to
degigncandrestablishca monitoring prog“ﬁmxin order to
~deﬁe£minezambiént:ainiquqlity within .the region. Over-
alhlainipolrutimncsdnvcillance inchdes?both'sufveillance
of 1¢551630,;ad“welb scactual alr Qua11ty measurements
Thislo utllne Is: coucarnmd with the design -and opcratlon of .
anaairigqualityvmonitoring network vnlch lS nccessary to
derionstrate-thatzambizitair quality 1s;p10gresolng tcward
conﬁoﬁming:tq;cprécénbtﬁding to meet ambient -air:quality
--stanéaﬁdsis.In:somerﬁioﬁhefAir Qualityhcontpol:Reéions.a
'variety:ofrﬁoniﬁoning:or’sémpling networks of varying

: degnqeseof:sophiStication:have been'in_existence for a.
numbercof:yegxsrs.Th@ée@héve ranged frbm:sfatic.sampling
deﬁ%eeé;zsuchcasaduStﬁaIl.buckets and sulfation candles,
0 systems composed of :continuous air monitoring stations
witﬁhdata"being‘continually telemeteréd o a central re-
ce1VLng p01nt°- Slmliarly, thc degree of coverage hass

- varied:from:networks hav1ng a few.statlons, if any, to well

designed.multiple-station .networks.

" As’a result of:thebreguirements of the Clean Air Act as
~amended and the subsequent regional control of pollution,

it will be necessary to rethink and modify as needed the



.éstablished objectives, as well as monitoring networks
design. With the increasing avzilaﬁility and use of reliable
“Aiffusion models, Lbc objectives of air quality monxtorlnq
networks, theix ueglgn and opcmatwon can and must bc altered
to be responsive to this new approach and meet the demands
placed upon us by the Clean Air Act as amended. The
~availability of new and iﬁproveé instruments, methodology,
and data handling procedures now permits a more accurate
definition of umulent air quallty than ever before. The
iolloulno ale guldollncs with x2 spect to the objectives of
mon1t011ng, fbe design of monitoring networks, types cf
instruments, sampling frequency and data handling procedures.
¥While these guidelines are currently aimed at monitoring for
SOQ and total suspended particulates, the same principles
and practices apply to the determination of ambient air

quality for other pollutants.
~OBJECTIVES OF MONITORING

An air monitoring network for an Air Quality Control Region
must be des 1gned and Operated so that lt is IGSPODQIVG to

the - fo1JOWLng 4 objectlves.

Obijective 1. The network must be capbable of measuring and

‘documenting the reaion's vroaress toward meeting the..adopted

ambient air guality stendards.

It is necessary thét the existing air quaiity within
an entire Region be knan énd that it can be compared
to the adopted air guality standards,_iBecause of the-
size of the.regions and the extreme geographical

variability of air pollution levels, it is nol economi-



«cally feasible to design a sufficiently large network
to adeqguately chéraéterize regional‘air guality levels.
“The practicallapproach is fo provide a limited network
"suppiemented by diffusion modeling for extrapolating
the data so that it is possible to estimate ox

predict existing concentratdicns of a pollutant
throughout a region. If thé network:is properly
desigheé and operated, this information will permit
yéar~to~year comparisohs on trends and in addition
provide feedback on adequacy of adopted control
strategy. It is important o be able to depict the
changes in air guality as a result of changes in

emissions from different source types.

QObijective 2. - Tn.derermine the anbient ailrx guality in

nonurben areas of the reuion.
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~areas'that are not yet developed and vhere the pollu-
tion is minimal. It is an objective of the monitoring
‘program that the air quality in these areas also be
known. The measurement of air guality in nonurban areas:
which typically ére in the periphery can provide infor-~
mation on the extent to which sources outside the region
affect its’air'qualiéy'  In othér_Qords,ithis.gives.us
informationAas to ambient air quality'upwind as well as

340,
downwind from an urban area.

Obijective 3. To improve the reliability of diffusion models.

As demonstrated in the preparation of implementation

plans as well as the monitoring objectives, diffusion



-mmodeling can be a wvery important tool in the proper
nanagemeﬁt of reqiona1 air reqéurcesg' hodellnq can,
when properly supported, aﬁgquatuly characterize exist-

_ing Qverall.reglonal alr -gquality. ~More important

“perhaps is the use of modeling in predicting futuré
igvcls of pollutants on both short-term and long-term

- bases, @hether it be in industrial locations, residene~

“tial areas, Center'Ciﬁy,'or nonurban areas. The
inpreased dependgnce upon modeling requireé.continuing
availability of ambient'éir guality data for validation

- purposes.

Objective 4. To provide air quality data during air pollution

episodes.

It is necessary to-proVide aiy guality data rapidly

during air pollutionAepisodes. THe-primary reguiremant
'is that the data be available as rapiély as possible

ito permit Lahlng action under Lhe plan. If the episode'
.plan involves forecastlng, concurrent metQOLOloglcal
- data wxll-also be necded.»xThe 'U. S. Weather Bureau (ESSK)
can assist with necessary.data for.thc description of

local meteorology.
CRITERIA_FOR LOCATING NOWITORING STATIONS

The placement or location of sampling §tations within this
" limited network must be such that ensuing data can be gain-
fully employed to meet the four objectives of monitoring,

With this in mind, the following criteria are recommended.



Criteria 1. Monitoring stations must be pollution oriented.

It is most important that areas most heavily polluted
be identified and monitored. It is in these arcas that
progress toward meeting ambient air guality standards is

most critical..

Criteria 2. Monitoring stations must be population oriented.
A portion of the network must be iocated-apcording to
the population distribution. This is particularly
 important during times of:air pollution alerts and
Lépisodeé.» Such data is also frequently of administrative
.uée in demonstrating concern for the'welfare or emotional

~well-being of the population.

Criteria 3. Semwlina stutivns st be located to provide

area-wide revresentation of ambient air gualitvy.

Data must be representative of the entirg Air Quality
Control Region. Areéwwide data is needed for validation .
of the model as well as to-show-conforhity to the
Cambient aif Quality standarxds. This includes both
developed and undevelaped areés within the region.

In the nonurban areas increased.consideration should

mbe-given'to those areas where future land development

is anticipated.

Criteria 4. Monitoring stations must be source category and/ox

source oriented,

The primary purpose of these stations is to provide
' feedback relative to the cffectiveness of the adopted
‘control strategies. For example, a control regulation

limiting the emissions from danestic use of heavy fucls



would require that stations be located where the.

resulting change best can bhe appraised.

The air guality monitoring network should then be composed
of éfatibns reflecting one or more of the above criteria.

_ c -
It shoulﬁ'contain'stations that are situated primarily to
monitor the highest levels in the region, to measure popula-
tion exposure, to measure“tﬁe pollution generated by specific

classes of sources and to record the nonurban levels of

pollution. Also, in oxdey to allow comparisons of vresent

and wast air aquality data and to vermit inter-regional

comparisons, @ “Center Citv" station °hon16 bc JOCPted

adjaoent to the NASN statson. In many cases a given station
location will be capab]e in mee+nng more than one of the
listed criteria, i.e. a statlon located in a densely populated
area besides ﬁoa sucring populailon exposure will also monitor
the cffectlvencss of contro*s on emiss ions from domestic space

hautlng ;f such is part of the OVCLull control st rategy.

‘GUIDELINES FOR biSTRIBUTION OF MONITORIRKNG STATIONS

In most Airx Ouality Control Regions it will take from 15 to
25 statlona to furnish an aoequitc amount: of air guality data.
In unusual circumstances additional stations may be needed to
fulfill the above oriteria. Based upon our experienceézin the
past, we recommend the folldwing guidelines.fbr the distribu-
tion of air quality stations within thc regions

1. Heavily polluted or "dirty" areas - in most cases

3 to 5 stations wilibsuffice
2. .Noﬁurban stations - 2 to 4,‘depending upon the -

size of the hinterlands



Population oriented stations - 3 Lo 7

S N 5]
a

. ‘Source oriented stations - 3 to S

Comparison oxiented (Center City) stations - 1

o

6. Remaining, or other necessary stations should be
placed where concentration gradient or gradation

—38 greatest as predicted by the diffusion model.

The development of network designs should be based on

all available air quality and emis;ioné information. Most -
notably this w%;l include: (1) past air quality data

{2) isopleth maps from Qiffusion modelé (3) emission density
~maps (4) population distribution maps (5) lénd development

maps.and (6) .topographical and_meﬁeorological information. -
MONITORING RETI

The specifics of nonitoring networks are briefly outlined. in
“the next 6 sectibns. A very important part'pf network design
is the selection of averaging times, sampling frequencies,

specific sampler ‘location, as well as data handling.

l. Averaging Times

*The types of samples, whether continuous or intermittent, -
depend upon the primary use of the data. fo show com-
pliance with; or progress toward meeting the stand%zds,
the sampling éQuipment-must be capable of produciﬁg data
consistent with!the averaging times specified by the
ambieht air guality standards. For measuring thc.ex~
posure of popuiaﬁion, as well) as for cmergency cpisodes,

continuous monitoring or data of relatively short



(averages and maximums); the ambient standards for SO

raveraging times are ¥equired. In centrast, for

instance sanpling at the nonurban stations can be

of a much longer duration.

More specifically, for particulate matter, the basic

-sampling period is 24 hours, whereas for SO,. it can

. e
range from continuous instruments up to 24-hour inte-

grated samples. Similarly, anmbient standards for

particulate matter Wlll be in termns of ?4—hour values

2
may be specified in terms of from 5-minute values to

yearly averages

Sensors and Methods

~The preferred methods .of sampling and analysis are those

most commonly in use and for which a large ‘body of data
is'avallable (see Criteria Documentq) When standard
methods become available in the near future, they should
be used., The recommended sampling method: for suSpéndcd
particulates»is the Hi-Vol sampler which collects total
suspended particulates on an 8" 5 10" glass fiber filter

at the sampling rate of 50 to 55 cfm. For sulfur dioxide,

the NAPCA modification of the West-Gacke method, the

flame photometric method, and the gas chromatographic’

method are all adequate, because they are relatively
specific and have been shown to be comvarable for.
continuous monitoring. For 24-hour integrated samplers

the modified VWest-Gaske procedure is preferred.

Sampling Freouency

o
[

Tuoniy four hour integrated odmplCu ohOUld bo collected

at a frequency of at least twice weekly in order Lo be
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-able to adequately predict the maximum concentra- _,
tions. Days of the weck should be randomly selected
-80-that: over a-period of -one-year-each day would

be equally represented.

" 4. Sampley locations

In the selection of samﬁlingAéites consideration should
e §iven‘£b source locations in the immediate vicinity
~an@ other pafameters’that'may unduly influence the results.
Sampling instrumeﬁﬁs or ports should be located from
10' to 20! above the street énd at least 10' away from
the nearest structure. This will result-in.more accurate

measurements by eliminating various interferences.

.o 0f tvoes of sanvlers

e

5. “Réqional Aictribul
To meet the previous listed monitoring objectives,
the following guidelines for sampler locations are
recommnended:
~a. In the heavily polluted spots, a Hi-Vol sampler,

~a-continuous SO, instrument, and an AISI sampler

should bs lOcatgd. (The AISi data is useful in air
.pollution.episode situations)

b. Nonurban stations should contain as a minimum a
HBi-Vol sampler. In many céseé, where it is anticipated
that land use wiil change or it is recognizea that a-

problem of SO, may exist, 24~hbuf>bubbiers_shQ;§B be

) 2
‘utilized.

é. Inasmuch as possible, the population .oriented
stations.should contain a Hi-Vol and a samplCr‘capablé
of providing short-term averages f{or 802. In populatod
.areas adjacent to majox induéﬁrial zbnes, a continuous

Soe,sampler and an AISI tape sampley may pe neceded.



d. For source rcategory oriented stations a Hi-Vol
‘and bubbler is usually sufficient. Where individual
TTlarge sDpurces prﬁﬁominat?, a continuous SOP rmonitor
ey he necessary. )

e. The comparison oriented, or Centexr City, étation
‘should contain as a minimhﬁ"h Hi-Vol and a gas bubbler.

. 7Tor other stations, i.e. those to show gradation,

a HMi-Vol and bubbler is usually adeguate.

6. Other tyves of monitoring

@m'aﬁdition to the stationafy:mbﬁitorimg sites,

it freqnently_may'be feasible to operate mobile monitor—
iﬁg stations. Nobile stations with continvous instru-
ments can be nsed gnite advantageonsly £o map urbaﬁ
‘arcms over & shori-time peravd. We also envision that
im ihe Toture 1ar§é Adir Quality Cohtrol_Regions’may
Find airborne monitoring expedient. fWﬁjle we are not
;recnmmenﬂing this type of monitorinyg, we certainly want
to point ont the fact that it does exist and may be

nseful.
AT PROCESSING ARND PRESENTATION

A most dmportant part of. the entire monitoring effort is the
validation,'handling,band analysis of ddta. It_ié exﬁgemely
important that -all déta be analyzed énd be made available
guickly and in aAstandarai7ed Format. This means that
values are to be cxéressed in'uniform‘uﬁits_(metric system)

and in useful and systematic averaging periods,

To this end, NAPCA has developed an aeyometric data storage

and retrieval system {(SAROKD).  This system can casily be



< ~ € g -~ v I,‘ . o .
Anstiteted and modified to £it the particnlar regionalineeds,

In addition, for the regions that already have their own
data systems, it is relatively simple to convert their format
Jnto the SAROAD format for entrance into the National Aexo-

meiric Data Bank.

The data system and presentation should bhe flexible and
xesponsive to meet a numbexr of needs xranging from evaluation
of data with respect to the standards to providing inputs

for diffusion modeling. The system should be capable of
producing déta in terms of S5-minute, lS5-~-minute, l~hour,'8~hour,
"24whéur,.monthly,'and yesrly averages. In addition, the |
ability to extract the maximum concentration and develop
geometric means for each of these averaging times should be
included. The systén chould aiso unticate the availability

of valid data.



RETEORK 1”uxc1,

a. Definitioqmgf'a Station

In.order-to dctoermincrhow well a network serves the

.

'objcCtivcs-as:outlihad; it 1g necessary to define a

“pollutant samplingrstation in terms of Lhe CllLe

standards;;po;lutantstmeasured and types of_collectorg
uéed;’
‘(l)' The firstreriteria of a station is thalt it
prpduce:aaequqte:samples SO Lhab aata can be

analyZed:é‘
(QY"”he .secendrériteria for a station is that it
sample majorcpottutants for WhiohAstandnrds are
available_orcfordcuse in pTOAUCan wrlitun S%andawds.
Wevhavevwdividédcethese into three types and are
Gefifcd:ds:follaus s |

. . :
Et&tions which mcéagure avea-wida

e Cn ee el e

i

'['\7.-1‘\:?«-”"
AYEET L

1;) —}ELQ_U"'? A8 J8nenhCan: _{1:1 \‘Ti( \.‘;A aNi:l ‘(‘iﬁ‘\’.:i S(;‘E {'1:}}\;}:.\’: :.4"\';,
problemsrexist)i) . Sanple collectors: for this type
stationcwouldiinclude such equipment as Hi-Vol.

'samplptsr' gagebubhlet, a continuous.pollutant monitor

(e.g._SOQ) and-a short term continuous partlculate

monitor-{e.g.cshort: term tape sampler).

Type IT17= These stations would measure 8pecific
secondary:polliatants that might.bé a ajo ollutant

for:a givcn;area;ie.g._H?S, P, HCL, Cl?, metals,
etc.); Sampling eqnipment for these pollutants would
be selected. for:the specific problem and could be

any instrunent:depending on Ln state- o;—tho~drt

——

These stations would mcas p]lmalY

-~

PooTITIE

"

"aﬁtc.otlre polliutunts such as CO, NO_, Hyarocarbons,
PR

cete. ihis sampling cguipment would probably consist



of continuous wmonitoring type of eqguipnent.

b. Sizc of Network

fhe nunber of stations required and the sclection of

the site 1is not an easy plan to describe in a general way,
The planning would havo to take into consideration many |
criteria such as; 1.) the population. of the area,

2.} the emissio: souxces, and'ﬁe);thc_meﬁeorological

parameters and terrain, ete.

In ordexr to'get a figure for what would be required in
Lerns of station ﬂUmDOlS fof a State, Regional, oY
Municipal Hetwork, we pr0pose'tbé following scheme ﬁhiéh
'is based on the'experience of_NAPCA and would satisfy

the objectives for an average urban arca (See Figure 1).

(L6001 5) | Nunbexr of
Urban Category Population - Type I Type I1T
| A 25 - 50 | 1T -
B 50 = 100 2 ~ 4 -
c 100 - 500§ =10 N
D 500 ~ 1000 11 - 17 1 - 3
B 1000 - 2000 18 - 25 3 -5
r 2000 - 3000 26 ~ 30 4~ 6

Urban areas larger than '3 million would
necessarily have special guidelines

¢. Type of Network

At the present ctate-of-the-art there are several conmon
samplers avallable for use in cstablishing one or more
of the stations listed- above: Dow to coctablish .a good

£ osamplers is again based

O

mixture of the various typos

somewhat on experience and the arca boing-monitored,



Table I gives a break-out by urban category and station. type.

This would apply to an average urban area.

TABLE T
IYPE I | - TYPE III
_ Continuuv Sﬁorf
Urban - Gas ous S0 term tape Continuous
Category Hi-vol Bubbler . (or other) Sampler Monitors
A | 1 1 o 0 0
B 3 2 "1 1 0
c 8 4 1 1 0
D 15 8 3 3 1
E . 22 12 5 5 3
F | 28 16 5 5 4

d. Frequency of Sampling

Sampling fredueﬁcy will>depend on the pérticular ijective and
. applies only to the intermittent stations, |
(1) To measure air quality, it is necessary to obtain a
sufficient number of sampleé éver a fepréseﬁtatiée‘number
of periods in order to draw valid statistical conclusions.,
A-minimum number would be 103 samples per year with the same
number of named days sampled per yeaf. Increasing the
frequency by the same ;ule wouldbobtain a better statistical mean.,
(2) To measure air quality for standards comparison would
require a greater frequeﬁcy of measurements and 'should be
confined to seleéted small areas, (people oriented).
- (3) To measure air quality for abatement action could fequire
daily measurements at or around selected soﬁrces. This would
be based on the judgmént and experience of the air pollu-

tion agencies,



3.

WIWORIT O “\/.Tl(“'i\ly REOUIREH

a. If’a network is: to produce valid samples, it
reguires good eéquipment, maintenance, and freguent

(

station:inspection. .This is particularly.true fox

~&argefnetw0rks~(gﬁeatorathanu5 station).. . Economically

a central maintenanceoshop: vwin appropriate . instrument

spareszandrspare partsoshould be a partrofcany:rlange. air.

polliution "agency.. . Instruments requirérfréquenttcali+;~

bration  for air flow and frequent inspection for any
chbleﬁs;;leaks;.etoﬁ:that‘m ght invailidate .the..sample.
Itiids: f)oquontlj Jdwpossibleito duplicate:a particular: .

sawmple, stherefore;gocdoperforming equipmgnttisinﬂcessaTy:‘

‘Personnel operating: therintevnittentrsamplers must have

-enough~training to-know: wheh -egquipnentris: not: function=

ing:prpperly;

.

b=“.TO£ conﬁlLuous operating i strumunts,.parichlarly‘

PN
vhotrerdatatis haing obtiained continuonslv, it is manda-:
sty admTbe e i m T T L N e L2V AT e Ny e ) . P o o B W
toyxg thatnall_cfctherckeove e avallahl ’nauu”mOLu-:.nln

Lhe,preuent*uLaLenofw'%e»gvt in conLLhuouv nonxtok&xg

instrix cntu;:sp001a31y;tra11~d operaltors:must: be avaxl=:
ablelatelebstsa partro;ceve;y~day. .Ifinothingnelsers.
a visit should.be made daily to check .on the overall
pozforwanco of:each:individual instrumenti:.Frequent::.
calibration.and zero checks must be made; - And ncst
impoxtant;isithehtypcto navntcnance ;erv1ce CdCh
instrument gets:  Pcxsonnel serxvicing.these instruments
must be eléétrohically criented and should preferably
have-some knowledge of chemistry, since.quite a few of.
thehpo;lﬁtants:beingﬁmcasurcd todayaﬂoandaOn;dhcmical1
Yeactors. f Lney do not have’ Lraxnlng 1ﬂ chcmustry
itiisincccssary'th 1t they ~understand the chemistry, -

physics and engineering principles involved in cach

measuring instrument.



¢. Pexsonnel operating a network should include
‘several different entities and'qualifications as,
féllows: _ | ‘
(1) Xetwork Supervisor - University trained
in a scientific ﬁfofess{ong Should have experience
in the Airx Pdllutiqﬁ.field and be able to supervise
and train peréonnelf '
(2} XIntermittent field 6perat0rs ~ Should be
High School trained with on-the-jobk training in
instrument operation and maintenance. thst be able
to 6peraté independently and,in'000pcration with
urban community dwallers.,
>13) Continuous station operators — Should have
University training in a scientific field and with
s¢me béékgxound in chemistry. He should be job
trained in_instrument‘bparation which would inciude

changing individual componants. within a particular

b

instrument and in the calibration of same.

(4) Service personnel for continuous wonitoring
egquipnent - They should be University trained in
electronics or be graduates of accredited electronic
trade schools. They should ﬁave'éhorodgh on-the-
job training in maintenance and troubiewshooting ofc
ali instruments and equipnent uséd'in the network.
(5) Service personnel, Intermittent opcrating
equipment - Should have some shop.experichce,:par~
ticularly in'elcctrical and machine tools. Minimum
Hiéh School trainzd and on-the-job training in
sexvicing various network equipment.

(6) Support personnel - tould include shipping,
receiving, supply and adminis trative clerks. prefer-

ably Iligh School trained.



4!

TABORATORY SUTPORY

+

a. Roquirencnts. Accomplishing the objective of

Aa o

lO\OlJnU‘LhO po;]u -ant Joad on {he wrban aly mass

~must be done through various abatoment procc&w .

The gathering of facts'to swopdrt these proccdurces

.has to come fyxom some type of analytical support.

Thus, a laboratory must be a part of any sample
¢ollecting network to provide the physical and chemi-~
cal data for documentation cof the various pollutant

conccnt““ ions. A}Lbouch the sophistication of this

type of support may vary in oszerenL I”gJOHS of the

country, there must be provided the Lasme cquzpm nt
and supplics to complete the premise for the reason

for the samoling e twork.

Tor networks with . less thon 25 stations,
may consist of some work space, a senmi-idcrcodlance,

a small spectrophotometer and necess a2y chemicals and

hardware for wel chemical microanalysis. With provision

»

for a special instrument for a uni e pollutant source,
'ifjﬁégeasary: Large progxams‘within States should have
their own central laboratory for mgking lérge numbérs
of routim Qeterminations possible. This reduces the
cost per deuermlnatlod to a CODuldClubJG degree by making
it £edolblc to operate dutcraued g/ stems.  Also the

central facility chould huVC some capability for 001ng

_l)mltcd reseaxrch on appllcd and localized preblems.

Some specialized instrumentation should e provided when

justificd on the bas 1 of thq~dogrce of the severity. of

-the entity being mcasured, its cffoct on the populdtlon

and how prevalent the prcebler might beccne over the State

¥ Region. Since laboratories are support groups, they

~should be a staff function.



b, Persomnnel staffing. &mall laboratorices may be one-

faan operationé, if so,‘then a UniversityAtrained peison,
preferably in éhcmistry, should be that one perscn.
Large laboratory facilities should be swervised by a
University graduate in Chcmistr§, preférably with"
craduate training. He should be experienced not only’

in wet chenical techniques, but have extensive knowledge
and expérience in instrumentation. A cegree chemist
wouid;be recommended for cach"lO technicians doing routine

WOrK.



'KPPENDIX C

BASIC FUNCTIONAL DESCRIPTIONS. AND DEFINITIONS FOR MANPOWER ESTIMATES

1.. Basic Definitions

For any specific air quality region a-number of possibilities exist
relative to functional activities performed and combinations of state

and local agencies existing or planned.

In addition, the region may be inter-state, compounding the variety

of state and local combinations. As a general rule, primary estimates

of manpowver "are made by-considering one local agpency for each intra-state

portion of an AQC Repion. Appropriate distribution between state and

local agencies is made as a supplement to that estimate. The estimating'
procedure (Model 111) considers a comprehensive control program defined
to include the following functions:

-A., Management Services

‘~Bl

<

Technical Services

C.. Enforcement.Services
D. Engineering Services

2. Management Services

A. Policy, public relations, inter-governuental relations, and

development of control strategies andbplans: These-functions include
L4 R 3

the variety of special activities required of an apency director and

his immediate staff in order to conduct a meaningful and dynamic control
program. As an agency increases in size, specialists, such as system
analysts, public relations experts, and technical writers, are required.
. . . _

For small agencies thT work is considered a part of the work of major

supervisors,’



B. Administrative and clerical support: This function includes

budgeting, record keeping, filing,” typing, and related owrk, as normally

required to operate an‘agency;_ All clericl staff of the agency are

included in this catepory for case of tabulation. -

C. legal counsel: In smaller agencies, this function is handled
by lawyers not dircctlyAincluded on-the apency payroll, although portiéns
of the counsels's salary may'be carfied on budget statements. In larger
agencies, full-time counsels may be assigned to, or employed by, the
agcncy. The man-year commitméntlis.so émall, however, that man-year
estimates are not made in the model.

D. Staff tréining and evelopment: This function includes the

ectivities of ftraining officers and supervisors in providing on-the-job

~or formal proup training. ..Time.required for this function increscec

vith high rates of personnel turnover, cumbersome administrative practices,

improper job-entry requirements, and other similar factors. Civil service
rules and regulations can create umnecessary training problems and/or
limit the methods used to provide proper training.

3. Technical Services

A, Laborétory operations: This function includes all laboratory
" support activities necessary to fhe Qénduct of source sawmpling, ambient
air monitoring,_ané‘special sﬁﬁdiés. 'Iﬁ moStnlargef agencies, it is
a part of direct opefations. In some smaller agencieé,'therfunction
is conducted by a #enttai laboratory in the lécal health department

or by a state ageﬁcy.

B. Operation of monitoring network: This function relates to the
\ .

routine servicing and operation of air sampling and wmetcorological

instruments deployed in the field for continuous surveillance of air



: Quality and diffusion characteristics. The data generated is used

as input to diffusién models for‘predicpion of future air quality

and the,dcveiOpment of control regulations; to determine the
cffectiveﬁess of agency oﬁeration in-reducing and/oy preventing air
pollution; to forécaét episode conditions; and for public information
and education purposes;

C. :Dafa processing: This function includes data reduction,
processing, and statistical treatment fér air sampling, meteorology,
permit processing, cmission éalculatioﬁé; and development of ingpection
schedules. _If automatic data processing equipment is used, the necessary

.manpower Siill generally be concentfated in one organizational unit.
.Férvestimating purposes, it xs consideréd'to be ﬁart of technical
éerﬁiées;.

D, $pccial studies: This function includes.a varieﬁy of special
.Studies conducted for purposes of locating sampling stations; deterﬁining'
contribution of specific-sources'to ambient air pollution levels, and

fdcfermining nccd-for new regulations. As such, it'és an ongoing
activity éf an agency, fhé extent of which is determined by administrative
deci#ion'and'general capabilities of the technical servicég staff.

E. Instrument calibration and maintenance: _Thié function

‘inéludeé-those dqties-tbaé require sﬁecialized eddéatioﬁ, training,
or skills to ensure the proper qperation of sampling,‘énalytical,
'and metcorological instruments operated by the agency.

4. Enforcement Services

A. Scheduled inspections for permit renewal: ~This function relates
~to the activities required of an air pollution inspector to determine

-whether all sources of pollution, operating under a_permit are in



wcompliance with the terms of that permit. . The function includes travel

stime, inspection, and report preparation. For this function, an annual

cinspection is considered a program standard. Iuspectors responsible for
specific sectors . as well as specialized industrial inspectors would be

assigned to this function.

B. Complaint handling and field patrol: This function includes

the operation of a continuous field patrol to enforce regulations on

open burning, visible emissions, odors, etec. Pat%ol cars and radio
communication is assumed; the patrol officers are assumed to be available
for immediate response to cpmblaints.

C. Ehforceﬁent of episode prevention procedures: During periodS

tal
PN

~ ~Y ..
MRSy -

pCLllution epistdes are ovccurring or may occur, all agency per-

<"

sonnel would be called upon to acpivaté and enforce any procedures
‘that have been‘established for dealing with such situations. Engineering
personnel Qould concentrate on reducing industrigl emissions; field |
sampling -personnel would increase their data-gathering.operations;
and patrol officers and inspectors woulq be in the field to insure
that émission reduction preocedures Qefe being folloved. Thus,
.'eésedti511y-a11 normal activifies are intensified or preempted‘by
thé ehergcncy. ﬁaﬁiyéars for.this funétion are not considered in

the_model.



5. Engineering Services:

" A Source identification and registration: The purpose of_tﬁis
function is to record pol?yﬁion»produceing operations. A variety of
mechanisms and.degrces of coverage are practiced at present. These fail
jnto three categories: - (1) Regist;atioﬁ of combustion equipment, often
by an agency such as a building deparfment, and géneral'inQentory of
iﬁdustr;ai establishments with air poll@tion pdﬁential: (2) formal
registration of sourées Qith.the air pollution contfol agency, With or
without information relative to pollutanf emission rétes; and (3) priﬁary.
registration by a pérmit system, ﬁith follow~up by inspectors and pétrol
officers as pért of the}r routine duties. The last approéch is used in
the model. 'For.new agencies supblemental man-power should be assigneﬁ
this function-for-a period:of 2 - 3 years.

B. Calculation‘of emission estimates:'.This function relates to
the work done in estimating emission rates fréﬁ Various éources and source
categories to provide informétion on compliénce wvith agencies rulésvand re-
gulatiohs, program effectiveness, potential future problems within an
agency's area of jurisdictaon, loéation of sampling stations, an& need %or
new regulations., It is .an engineériﬁg.job requiring an initially high
expen&iture of manpower . For new equipmeﬁt, the jbb is associated ﬁiﬁh the
:wpermif system, vEstimates pruvided By the model are related to,an'on—going
activity; they sﬁould be increased for the initial years of a new agency.

C. Permit Sysfem: This function covers all the.work involved in
reviewing plans for potential new sources of air pollution; estimating
.emissions by calcﬁlatigns; consult&tion with builder, owner and/ér other
. interested parties to cffcct.;hangcs, vhere ncces#éry; making inspections

>

to insure that what is done conforms to the plans; and appecaring before



hearing boards to substantiate. findings. It is assumed that permits are
issued to prevent pollution in a comprehensive manner; and that the system
includes an authority to construct and a permit to operate.

~ D. Development of control regulations, preparation of technical

réports on control and review of industrial control plan for episodes:
Assignménﬁs in these arcas are generally project-oriented or considered
pétt-time rGSponéibilities of the enginéering staff.

E. Source Testingf AThis function rTelates to the determination of
pointAsourée compliance with the égencies rules and regulétions as well
aé confirmation of calculation of emiésion estimates°
6. Manpower Estimates:

| Maﬁ ?ears for ‘each func;ion are‘estimated by ﬁultiplying predictor

and manpover factors for:each: function, as indicated below.



11.

12.
13.
14,

15.

PREDICTORS AND MANPOWER FACTORS-MODEL IIX

Operation of Monitoring Retwork

‘Schedule Inspection-fuel use

Schedule Inspection-industry
Complaints and field patroi

Permit system*

" Policy, P/R Strategies, etc.

Staff training
Special field studies

Emission estimates

-Eng. Repts; Tech. Aspects of

new legislation, etc.

_ Admin} and clerical support

Data processing

‘Source Testing

Lab. operations

Instr. calibration and
maintenance

Predictor

Manpower Tactor

Original input required
. (sce separate sheet)

‘MY

MY

MY

MY

MY

‘MY

MY

MY

MY

- MY

1,2,3,4,5
1,2,3,4,5
1’2:394»5

1,2,3,4,5

1,2,3,4,5

1,2,3,4,5
1,2,3,4,5
2,3,5

1,8,13

1,8

See

0.22
0.12
0.06

0.05

separate.sheet-sg
0.09
0.10

0.35

0.25



1. Operation of Monitoring Network.

A.  If monitoring ﬁetwork is known (actual or estimated) then
estimate mén-years directly.

B. If monitoring network is not known, buﬁ proposed number of
stations is available the following factors can be appliéd.

(1) 0.5 MY per CAMP station.

(2) 0.1 MY per manual sensor in operation, neglecting static
devices (dustfall, Pb candles, etc.).

C.  Tor unknown situations use:

1/3 v
Arca X . (Number of manufacturing establishments)
1,000 1,000 X 0.8

2, Schedules Inspections -.Fuel use.
A. Basic predictor is number of boilers (residual oil and coal fired)
and incinerators (known or estimated). If this is known, then Man-Years =

0.5 x Numbe; of boilers and incinerators
| 1,000

3. Scheduled Inspections - Industry.

A. Obtain total number ﬁénufacturing.establsihments from 1963 Census
of Manufactures or other referencé:

(1) Manpower Factor = 2.0 ¥Y¥/1,000 establishments.

B.f 1f number of boilers cannot be eétima;ed for 2, ébove, then
uses

MF

i

2.8 MY/1,000 establishments
for total My to inspect boilers, refuse, and industry.
C. All of above assume annual inspection; mbdify as neceded for

“other schedule.



&, Complaint bandling and Ficld Patrol,

The predictor nscd Model II17is Total Population. Staff size isg
: 100,000
increasc for areas rPQUIIJHg extensive speace heating:

(1) Less than 3,000 dégfee days-~ use 0.3 MY/ 100,009
population.

(2) Trom 3001 to 4991 degree days - use 0.7 MY/100,000

(3) Over 5,000 degree deys - use 1.0 MY/ 100,000 population,

5. Permit System

A. fredictor chosen relates to "Capita} expenditurés for new plantsy
1963 Census of Manuracturers.

B. Estimated Han-Ygaré provides sufficient manpower to ‘maintain
aﬁ intensive system for variety of regulations and comprehenéivé
pollution prgVention.\

C. Fo;>agenciesiiﬁ groﬁth,'a time schedule is needed fcr acquisition
of staff.

D. Manpowver factor = 9 7 ¥¥/$100,003,000
~ Capital Exp.

6 thru 10

A, Funcéions in;this group are considered discretionaryj that is
Aggncy Dire;tor can increase or decrease effort bgsed on his préference
and/or judgement.

ﬁ; Hanp6w¢r>factors’¥epresent general allocations.

€. The predictbr is the sum of the mah-years for functions 1 thru 5.
This.is-basically the same. as assuming some percent of total agency

man-years.

11. Administratiop and Clerical Support
A, The predictor is sum of man-ycars in functions 1 thru 5. The

_estimated man-ycars include portions of supervisors time.



B. TFor agencies doing the bulk of their own budgeting, bookkeeping,
O ) .
and other administrative chores, use man-power factor of 0.59 FY/MY.
C. Tor agencies that receive administrative support from other

segments of azparent organization use man-power factor of 0.4 MY/MY.



INPUT CHARACTERISTICS USED FOR THE CYTY OF PHILADELPHIA

Population - © 2,040,000 (1960 data)
 Area - 127 sq. miles
Manufacturing establishments - 4,618

Capital Expenditures - -$1.22 x 100,000,000

PREDICTORS AND MANPCWER FACTORS -
' . ' Man-powver

11.

12.

13,
14. .

15,

‘Predictor Factor Man~Year
Operation.of Moﬁitbring Network - known . 9.0
Schédule Inspection - fuel use ..2.8 4,614 13.0
chhedule Iﬁsﬁection - industry |
Complaints and Field patroli 1.0 20.4 11.8
_ 54,2
Policy, P/R, Strétegieg; etc., 54.2 .22 11.9
Staff training | 54.2 12 6.5
‘Special field studies 54.2 .06 3.3
Emission estimate§  54{2 | .05 | 2.7
| Eng;AReports, new legislation 54,2 06 3.3
‘Administrative and clericél : 54.2 ;59; 32.04
Data Processing 54,2 .09 4.9
Source tésfihg . 24.8 .10 2,5
Lab operations | 14.8 .35 5.2
Instrument célibrétion o -12.3 .25

3.1



APPENDTY D
— ADMINISTRATIVE STAFF_SUPPORT

Administrative

Functions - procurement, personnel matters, reporting, contracting, annual
budgeting.

Pcrﬁonﬁél - 5.0

Project Maﬁagement

Functions =~ new projects; scheduling, other projects, surveillance.
Personnel -~ 4.0

Planning - Short Range and Long Range

' Functions - goal accomplishment, ongoing surveillance, establishing long
range goals 5-8 yrs., cost-effectiveness studies, priority setting, budget .
preparation, evaluation.

Personnel -~ 1.0

Tnfarmatinn Manaocoment
ormation Manzaagement

Functions - management information, data management  (automation and manage-

ment), form development.

Personnel - 1.0

Training Function

" Functions - continuing training programs, long range personal development.
Personnel -

Public Information

Functions ~ identify public néedé, reporting prograﬁ progress,
_positiop papefs development;'press conferences, public particifation,'
disseminating information.,
Personnel -.8

Aixr Quality Personnel - Technical Developments’

Fuinctions - study of new developments and agency requirements,
surveillance of technical progress, program review.
Persomnel - «5

Other Support Elements - added from time to time as the need develops.




ERGINEERING DIVISION

Industrial Twmprovement Propram

Functions - a. plant improvement piogress
b.. sending survey teams
C. identify cach individual source>
d. .botentiai contfibution to pollution load
e. actual contribution
£f. récommendations for reduction
g. developing gompliance plaﬁs
_'Peréonnel -3.0

Permit Approval

Functions - a, review all plans‘
4 .b.A‘recommendiissuance of installation permit to Liscences

and‘Inspection |

c¢. keep abreast of new control methods, and recommend

to appropriate sources

Personnel - 1.0

Emission Inventory
Functions - a. identify and catalogue all air pollution sources

fersonnel - 1.5



COMPLLARCE AND ERNFORCEMENT, DIVISION

Compliance and Surveillance Scction

Fuﬁétions -~ a. inspection of all assigned emission sources
b. 24-hour surveillance of.city and.iﬁvestigate gll
vériationsA
c. answering and investigating all complaints
d. checking for complianée'with installation permits
e, ﬁonitoring,qf all improvement programs
f, 1inspections for annual 1iscensing
'g. response to emefgéncy and disaster situations
_h."ZO;OOO pieces.of equipment will be inspected on
an annual basis
i. Qitbin two years certification of 40,000 pieces of
_equipment is expected .
Pérsonnell‘-_l gHE I11I, 1 PHE II, 3 APC inspection;supervisors, 18
: APC inspectors (23 budgeted for), 2 clerk typist I,il clérk

" steno I,

EnforceﬁeﬁtVSection
.-Functjons - investigating and preparing all violations requiring:
office confe:ences
'municipal coﬁrt action
orders
liscense and revocation
~ sealing of equipmeﬁt
injunctive action -
Dévglopﬁentrand direction of specific.projects to implement new
- programs {for incineration upgréding of 1000 incineratdfs sulfur L
_ .in fuei requireﬁents.
Personnel - 1 ?HE'III, 1 ﬁnfércément-sbecialist, lhlayyéyl(csnsultant),

D2 ADC inenartarae

7 clork tvnists T. 1 elerk steno I.



LABORATORY DIVISION

"Analysis Section

Functioﬁ ~ a. . taking samples
b. 1laboratory tests‘
c. felemetry responsiﬁilities
d. provide sampling data
e."provide reports
£f. dperation of all monitoring stations

Personnel -2.0

Field Operations Section

Function - provide source sampling teams, conduct source samples

Personnel - 1.0
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ABSTRACT

In June 1947, the California Legislature enacted into law

a bill which authorized counties experiencing air pollution

" to activate air pollution control districts. The law pro-
vided a district with the privilege and necessary powers

for administering a two-step permit system requiring first,

- an authorization to construct prior to installation and sec-
-ondly, a permit for operation. By October 1947, the Los
Angeles County Air Pollution Control District was activated:
and rules and procedures were adopted L0 €ENSULE a SaLisLacrory

operation of its air pollution control program. These rules

established: Cypes of equipment for whicn permits are required;
standards for granting applications; prohibitions for emissions,
equipment and fuels; and procedures for appealing District de-
" cisions or petitioning for variances before the Hearing Board.

- Administration of the permit system is in the hands of profes-
sionally trained engineers. They are responsible for evaluating
applications for permits, making calculations necessary for de-
termining probability of equipment compliance with air pollution
laws, and making the decisions on the approval or denial of per-
mits. Consistency of treatment for all applicants is sought and
has resulted in standardized application forms, permit informa-
tion forms, instruction forms and processing techniques. Rather
tham require a separate application and permit for each individ-

ual equipment 1tem, a concept or "permit units"™ 1s employed which
involves grouping equipment 1tems oOperating &as a runctional Uit
into one application and one permit. -
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Administration of a permit system has been beneficial to Los
Angeles County. The permit system has proved to be one of the
most effective tools in reducing air pollution from stationary
ollution sources. It not only prevents operation of equipment
which emit air contaminants in excess of that allowed by law,
but prevents the installation. or construction of such equipment.
This latter facet also conserves money.for the applicant because
he does not have to make expenditures for equipment until a fair
certainty exists that a permit to operate can be obtained. Thus,
the applicant is able to make needed changes on a drawing rather
than more expensive changes to the physical plant. Dependence
on unreliable voluntary cooperation is replaced by a more certain
system which places the same requlrements on all applicants. .




ADMINISTRATION OF A  PERMIT SYSTEM®)

- By
jR;G.Luncheb), E.E.Lemkec),dJ.A.Verssend)'

INTRODUCTION

:FOIIOWing the initial appearances of photoohemi4'
cal Smog:in Los Angeles duringAWorld War'II end its subP
'sequent 1ncrease in severlty, an aroused publlc demanded
abatement actlon. The ‘response was a b111 drafted by the
.County Counsel of Los Angeles and submltted to the Cali-
fornia.Legislaturc.' Despite St oiig vpposition by certain -
segments of - 1ndustry, the.b'll was ‘enacted into law in
June 1947. The purpose of the b111 was to enable any
California county sufferlng from air pollutlon to estab—
1lish an air pollution control»d;str1ct_w1th the responsi-
-bility for cleaning the'air in that county. 'The first
California air pollutlon control dlstrlct was actlvated

by and for Los Angeles County in October 1947,

a) Presented at the 6lst Annual Meeting of the Air Pollu-
- tion Control Association, St.Paul Minnesota, June 1968.

o b) Dlrector of Englneerlng, Los” Angeles County APCD.
__c)' Prlnolpal Englneer, Los Angeles County APCD.

- d) Air Pollution Engineer, Los Angeles County APCD.



State Law
~ An. important featureAOfnthe'new State Law was
the provision for administering a permit system. This

provision allows a district‘to"require3permits'prior to

puilding,'altering, replacing;.selling, renting, or using,

with some exceptions, of all contaminant emitting equip-

ment. The State Law. also delegated to a district the right |
—_— A S
“tos
1) 'requlre plans to show that the bulldlng will
| be done, and approved equlpment W1Il be used
.so as‘to eliminate or reduce contamlnantbemls-
'siensg | |
‘”2) requlre the furnlshlng of such 1nformatlon,
analyses, plans or spec1f1cat10ns as will
dlsclose the nature, extent, quantlty or
,degree of contaminants dlscharged
':3) suspend permlts where requested 1nformat10n
is npt furnlshed;
- 4) request the reVdcationiof permits by the
Hearing_Bbard;

5) require fees for the issuance of permits; and
';6) ‘enact rules and perform'acts needed‘to reduce
. afr pollution and prbnerly administer the

| district and the permit.systeng
";Tovfacilitate_a district in putting a permit sys—

tem on a firm,'enforceable basis, the State Law declared

-2-



it a misdemeamor to fail to furnish requested information
j for a permit; to submit a false statement.in cqnnection
with a permit, to build or opérate.without first obtain-
1ng’a permit; to Bﬁild br'operate'wiﬁh.é suspended or
revoked’permit;}or}to build or opeiate'contrafy to the
provisions of a permit. |

District Rﬁlesv

| The Los Angeles CountyvAif Pd11ution Control
District'opted for a‘pefmit»systeﬁ és one of the éqrner-
stones ofvits aif pollutioﬁ control pfogram.- Ruleé and
procedu;es-appropriate‘to}that_option, and iq'harmdny
with the Staté Law, were adopted by,the District and:have
prodﬁced a perﬁit system that is workable and effective
1n'reducing'airgpollution. _Thesé_rules and procedures
' have been modifiéd over thé yearé'asﬁfound necessary
'throﬁgh working~experienCe{’ |
Preéeﬁtly, these rules breSgribe_that an Authority

' to Construct be obtained prior to construction, alteration

or'replacement_of any equipment capable of emitting or con-

trolling air contaminants. Also a Permit to Operate must

',be obtained prior to bperation or use on a full-time or
permanent'baéis of any equipmént'capabie of emitting or
controlling air contaminants.v Thé'procedure employed with
a Permit_to.Opéréte allowé'thé é&ﬁipment to be placed in
~operationffor “débugging" and demonstration purposes be-
fofe ﬁhe deciéion to grant or deny the Permit to Operate

-3-



is made. Once”granted"aanuthority'to'Construct or Permit
to Operate is mot transferable from one location to another,‘
from one person to another, or to other equipment.

 Not all. equipment emltting air contaminants falls

within the purview of ‘the permit system. Another rule

describes equipment exempted from the permit system by the

State Law, notably Vehicles, or. exempted by the District be—

cause the nature or amount - of pollution from such equlpment
idoes not justify 1ts 1nclu51on under the permit system.
However, this equipment must_be operated in compllance with
emission standards;-

“ To fac111tate the aim of con31stent treatment,
: appllcants for Authorities to Conmstruct and Permlts to
Operate must file appllcatlons w1th'the necessary informa—
tion as prescribed by the'District. rSincevplans to con- |
struct or operate may be changed or discarded, Authorities |
~to Construct expire after 2 years and applications are can-
 celed. In the case of an application forla Permit to Operate
| existing equipment,_as_occurs durlng change of ownership,
the application is canceled after 2 years. The applicant
may reapply for‘theiAnthority to Construct or Permit to
Operate when plans to‘proceed‘are~revived.

In certain installations, sampling and testing of

the effluent must be cOnducted.[ One of-the'adopted rules

requires that sampling and testing facilities be provided

gno maintained as specified in the Authority to Construct

“ |
or Permit to Operate. When equipment is not shown to be

4



eapable of complying with the State Law or District Rules,

or when the equipment has noﬁ been constructed in accordance
with the.approved Authority:to Construet, the standards for
'grantlng appllcatlons require that the appllcatlons be denied.
Instead of denying an appllcatlon, the Dlstrlct may specify
conditions with an Authorlty to Construct or w1th a Permlt
toAOPerat° which w111 brlng the equlpment 1nto compllance
with air pollutlon laWS- These condltlons may be rev1sed _
upon reapplication and»demonstration of complying operation

- under the revised conditions. When an Authbrity to'Cbnstruct
"or'Permit'toﬁoperatezhaeibeen denied,_a new applieatidn for

the same equipment cannot be filed until the reasons given

cc‘
"i
O
(«]
'-

P

a

q)
ct
m
L

IOI' ueu.L 11 v'
1nformatlon can be used as a ba51s for denial actiod.
. A serles of rules, known as "prohlbltlons", provide'
~emlssion or performance standards, specify equlpment or fuels
for various operatlons and prOhlblt certain 0perat10ns. In-
cluded are (1);rules limiting and,deflnlng permissible dark-
ness and opacity fOr‘a‘visible emission plume, (2) rules
'limiting.diSchafge.of partiéulates;.dusts and fumes, sulfur
V'compounds;‘cbﬁbustion contaminants and organic material from
solvent usage, (3) rules specifying acceptabie.controls for
petroleum broducts, stbfage tanks, oil-effluent wafer sepa-
ratore; gasoline loading into tank trucks, tank cars and
,serviee etation tanks, and rendering cookers, (4) rules

specifying sulfur contents of fuels, degree of unsaturation
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of motor gasollne and photochemlcal reactivity status of
organic solvents, ‘and (5) rules prohibiting publlc nulsances,

open-flres.and single chamber incinerators.

" PERMIT SYSTEM

Operation of the permit system has contributed sig-
nffioantly to the effectiveness of the ﬁistrict's air polluf.
tton:control'program.and theﬁadvaneement of the "state of the l
~art“'of the control of dusts, fumes, smoke, gases and other'
air: contamlnants from statlonary sources. Before the permit.
system could make this contrlbutlon, however, the framework .
oﬁ:State laws and District rules had to be 1mp1emented by
"varlous admlnlstratlve p011c1es and procedures. ‘These poli—_
cies: and procedures ranged from 1nterpretat10ns of the laws

and:instructions for their appllcatlon, to mechanics of work
flow,. forms to be used, methodSJOf‘processing permit appli~
- cations, wording of permlts and equlpment to be 1ncluded
~om:one permit. The need for con51stency and unlformlty of
treatment for all appllcants has always been recognlzed_but
actual achievement of this goal did‘not come overnight.

Reinstatementdof the.fee-system in 1957 focused
attention particularly on the practice of issuing permits
iﬂndrseparatihgvequipment into individual’permit applications.r

THus was born the "permit unit" congept, which was reviewed

for-legality by the County Counsel's office and accepted by

- industry because it brought consistency to the issuance of
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permits for similar equipment at different locations. Under-

lying the acceptance of the perﬁit unit concept by the indus-

~trial community is the fact that they know that each appli-

cant must submit the same data and information, follow the

same procedures, use the same forms and comply with the same

rules and ordinance.

Permit.Unit Concept

The basic principle for establishing the boundaries

of a permit unit is to include in a permit unit all equip-

ment items which opefate together as a functional umit.

[ "

‘Amplification of this principle for various situations has

been made in a brochure entitied “Administratiom of the Fermit
System". " This brocﬁure7a150‘outlines procedures to be followed
- in making applibations, gives examples.of various equipéent
'groupings:which cbmprisé.permit units; includes an indéx for
equating different'equipmeht groupings to the given examples,
and includes instructions and instruction forms for frequently
encountered permitvunits.

'In Losﬂﬁngeles County, "basic" emitting equipment and

the "air pollution control" equipment are considered separate

permit units under the permit sys tem. Thus, there is no nec-

essity to repfocess the basic equipment each time the control

equipment is altered or modified.




Air Pollution Control Equipment .

Air pollution control equipment is grouped in permit

units by the same principle applied to basic equipment. For

example, emissions from a.gray iron cupola are passed in
Fd

series through an afterburner to burn combustibles, a spray

chamber'to cooE5the hot gases, and a cloth filter to remove

the aerosol emissions. . There is mo need to issue separate

permits £or~the_afterburner%'th¢'spray-chamber,_and the cloth -
filter when all these units mﬁst be operated in unison to.con~
trol the cupoia} Therefore, one permit unit inélpdes the col-
lection and exhaﬁst~system'és well as the afterburner, water

cooier and.baghouéé._

" Independent Equipment

- The basis for fbrming aMpérmitﬂunit of ome equipment

item is the ability of that equipment item to constitute a

' separate emission source or to operate independently from

other equipment within a plant. Examples of independent

equipment which can be separate permit units are boilers,

~metal melting furnaces, galvanizing kettles, cookers, and

paint $pray'booths.,

Series Equipment

-Real problems of maintaining conéiétency arise with

' processes employing a complex of equipment, operated in uni-

son, between the point of feed to the process and the final

 ££2£E§E:h_0ne>need'only examine the following typical flow
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sheet of ‘a rendering plant to visualize the various group-

ings of permits which would be possible and the problems

which would be encountered.
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- Remaining consistent from oneAcompany to the next
is paramount in importance and examples used in the brochure:

help in reaching that objective. The fundamental principle

which applies in the above case is to group such equipment

—

so as to encompass all the equipment employed from the point

.o —
of initial charging or feed to the point or points where the




material proceeds té a separate process or storage (i.e.,.

classifying to storage, cooking to grinding, etc.).

‘Obviously, an alternative of issuing one permit per.

 company could have,been adopted, that is, a "door-to-door"

' permit. - This, however, would introduce the possibility that

considerable numbers of complying equipment in a plant could

be denied Just because other equlpment in the plant were in

violation of air pollution laws. . It's also equally obv1ous

that two companies would receive different treatment in the

event that one employed three process lines while the other

employed but one or two. Therefore, the permit unit concept

for operating groupings is that of a "common denominator".

Parallel Equipment

' Normally, busineés enterpriSea add more productive
vequlpment as demand for thelr product grows. Therefnre,‘
5whether a company installs several furnaces or spray booths,
etc., 1mmed1ate1y upon enterlng bu31ness or adds additional

.'unlts yearfby-year,'such 9para11e1“'equ1pment is treated as .

' separate permit units.

Storage Equipment

| Gfouping'stOrage equipment into permit nnits_is per-
haps_the most intricate.permit unit concept, but, in genefal;
Storage.equipment is'grouped with the source of material it'

stores;. Liquid. storage is a ma]or exceptlon where each stor-

age tank is con51dered a separate permlt unit. . There are
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other exceptious which, although not as significant,'are laid
down in detail in'the;brochure on "Administration of the-
Permit System".

Permit Unit Examples

~ The various'principlee ueed in the grouping of equip-

ment_ihto permit units have been adapted to approximately 50

.grpupings of the type of equipment mOre'frequently encounter-
ed and of more significant air pollutlon potential. These
examples 111ustrat1ng the permlt unit concept 1nd1cate the
number of permlt unlts 1nv01ved,.the general ‘equipment in-

cluded, and the basis for fee assessments.

'Specialized‘instruction Furms :

| N ‘The type of information requlred by the englneers to
properly evaluate the a1r pollutlon potentlal or air pollu—
tlon cpntrol potentlal of equlpment is detailed in special-
ized’inStructiou'fprms'which'are-given to every firm orpper—
' son who must obtain permite; lThe bistrict'has prepared these
spe01a112ed instruction forms to apprise permlt applicants

as to the type of 1nformat10n that will be demanded of them
or any other applicant applylng for ‘similar equ1pment. These
.1nstructlon forms cover var10u5<categor1es of equlpment and
each form is detailed as to;thelinformation Which_must be
_submitted tencerning process'desqription, operating sched-

_ ules, fuels and burners used, and flow dlagrams. Each form

also descrlbes how equlpment catalogs may be substltuted for
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drawings. Copies of application forms and several instruc-
tion forms are attached as examples of the types of informa-
tion tequired;

Mechanics of Vork Flow

. . A Permit Application Receiving Unit has been especi-
-ally establlshed to a851st persons required to submlt permit
appllcatlons and recelves all 1ncom1ng plans, drawings, etc.
Here,applications are sc:eened to determine if they are ac-
'ceptable,:or-if they are_possibly‘exempt under our'exemption
rule. Also, assistaneesis«giVen.to potential applicants in
‘preparing their applicatioﬁ forms, describing permit'unit'
boindaries and even in prov1d1ng permit fee estimates.

Now, w1th the advent of the electronlc data process-l
ing system, the data_presented with each appllcatlon must be
| orgaﬁized into a standardized battern. The information on
the appllcatlon form is entered 1nto the EDP system routlnely
so that many dlfferent factors may later be retrieved, such
. as: air contaminant measurements, costs.to the communlty,
.costs to varlous 1ndustr1es, types of remedial equlpment
‘Lemployed and all the comblnatlons of this Jnformatlon whlch
will serve as tools to provide 1nte111gent dlrectlon of the
_future air poiiution_control effort. |
_»Each-applicationdis assigned a number chronologically
upon reeeipt.’lThissnumbef is enteted”on'a‘B" X 5" card with
the appllcant s name, address, permlt unlt (nqulpment) de-

scrlptlon, proce551nv status, proce331ng englneer, dates, etc

-12-



These 3" x 5" cards are filed alphabétically by company

name and can Be used for qﬁickianswers to simple inquiries
_about the appiication or its status. Complete informatidn,
of course, is_contaihed'withih each application due to the

policy of thorough documentation.

. Personnel Requirements and Duties

The preceding policies are tndeed important for ad-
ministering a permit system that is effective for reducing
aif‘pollutioh'but capable, dedicated personnel are equally

important. "The District has found it essential to employ

professionally trained, graduate chemical and mechanical

engineers who can apply the rules and procedures along with

good engineering principles. Thus, since each application

" for an Aﬁthority to. Construct and Permit to Operaée is re-
 viewed by an engiﬁeer,'there can be confidence in the evalu-
| atlon as to whether the equ1pment involved will or does com- '
ply with all appllcable air pollutlon laws.

The evaluation is accomplished by a review of all
the plans and specifications for the equipmeﬁt, and the pro-
cess chemistry, process flow and operation details. The
Vengineer'calculétes or'éstimates tﬁe types and quantities of
contaminants géﬁerated,.emitted and collecﬁed by control de-
vices. The contaminant collection system is checked to insure
_that it is de51gned and sizea properly to collect and trans-

_fer the contamlnants to a control device. A calculatlon of
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the controiﬂdeViee efficienCy also is espart of the evalu—
ation. Phy31ca1 1nspectlon of equipment operation and
sampling and analys1s of emissions play an 1mportant part
in the engineer's evaluatlonei

Based upon -his evaluation, an engineer will recom-
mend either approval or denial of the Authority to Construct
er'Pernit to Operate; .If the engineer's reeommendation passes
review of his supervisoriwithout changes, the applicant re-
ceives either the Permit to Operate or a letter of deniaL.
In most cases the letter of.denial-is given after a conference
with the applicant, at which the District's.action'is diseussed
and explained. | | |

Tbvekpedite the proeessing»of'applications for Auth-
orities to Construct and Permits to Operate, the Englneerlng
Division has seven appllcatlon processing units (each spec1a1—-'
izing in a different variety of equipment),‘two.source'testing'-
nnits, anﬁ engineering proﬂects unit, and an application re-
ceiving unit for a531st1ng applicants in the flllng of appll—
catlons. Los Angeles County, of course, has a large 1ndustr1al
- base so the number of technical persons required to staff the |
program is necessarily larger than would be thehcase in smaller
communities."Counterparts'to our organization in smaller in-
dustrial base communities would eertainly be scaled down and
"conselidated to meet . the needs of their problem. ‘Consistency
in proce551ng appllcatlons for spec1f1c equ1pment 1s maintained
"by}the specialization of the,proce351ng units. Exchanges of

personnel between processing units widens consistency in pro-
s -



cessing applications for all'equipmeht; Each unit cqnsists
of a senior engineer, intermediéte engineer and & to 6 air
bollution engineefs so that the exchange of 1 or 2 men at a
time is not harmfuli The exchange program-also creates'a

ready reserve of flexible, versatile engineers for each unit.

'ADVANTAGES OF PERMIT SYSTEM

The permit system as administeied under the rules of
- the Los Angeles County Air Ppllution Control District is‘ah
-example of‘prevehtive éontrol_of air p011ution._ As such it
has a numbef of impprtant advantages not only to the:citizeﬁs
of Los Angeles County buf also to industry as well.

If the indiﬁidual proposes to conduct activities like-
ly to create air pollution, he must firsf obtain a bermit,

'which_is.grénted~on1y'after it is established that all requiréd

safeguards are present. After a permit is issued, it remains

in effect only as long as its conditions are observed.

Advantages to Citizens

The citizens of LosrAngeles County benefit because a
permit to operate is issued only when the emissions from the
equipment involved have been controlled.to the standards es-—

tablished by law. Further, an Authority to Construct must be

- obtained prior to construction, alteration, or replacement of

"any equipment capable of emitting or controlling air contami-
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1nants.4'Tﬁi§‘saféguafdzpréVents the installation of equipment
which will not comply with air pollution laws and avoids the
need for long,'drawn—outilegal procedures to bring existing,
violéting equipment into compliance.4  | |

The'pefmit»system enables the District to fulfiil its
6bligations on the basis of information received from protess—
ing applications, to iﬁventory;the'émoﬁnt of pollution in the
air,~tﬁe sources of}aif pollutiéﬁ, the.reduction thattvaribﬁs
progfamsvhaVe achieved, and the'effect that new programs will
‘have. | -

_The.permit syStém, coupled with a fee system,quité prop- '
erly, s hifté é’portion‘of>the4cost‘of thé airpollutionlcﬁntrol

program onto the operators ot the . equipment emitting the air

 contaminants, rather than maklng the general county taxpaYer

bear the entlre burden.-

Advantages to Industry

Requirihg approval'by the Air Pdllution Control District

prior to constructlon has saved many companies the ex pense of

installing and subsequently replac;ng 1nadequate control equlp-
ment. The District engineers are experté in the fieid of air
pollution and their experience has qualified them to recognize
o ertors or deficiencies in the design of contrél eQuipment. By
'requiringta pre—construction'application'forva permit, our .
’engineeré can maké recommendatioﬁs thch enable the applicant

to complete'needed changes in the planning and blue-print stages

‘rather than to mékevhighérfpriced physical changes at a later
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.date. District experience has shown that poorly designed or
uimproperly operated air pollution control equlpment not only
does not achleve the degree of control requlred but, may
| actually increase air pollution problems.v-The‘permit system_
hasrproved to be the most effective means to avoid such costly
mistakes.

Operating under the permit system, industry has com-
-piete freedom of choice in the selection of basic equipment.
Thelselectioﬁ'of control equipment,'hoﬁever, is limited to
sﬁch eQuipmenteas has a reasonable chance of successfully
eliminating, or reducing toheCCeptable levels, the air con-
taminants it,ié iotended to control.

- L
Some critice of the

St

-3 L7 - -
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initiative'end the development of new processes. Nothing is

further from the truth. In staying at least one pece ahead

of the problem, the permit system of the District has produced

a great many air pollution control "firsts"(l) during the past

twenty years. Far from discouraging inventiveness, the records

- show that necessity to meet the standards guaranteed by the
permit'syétem has fostered ingenuify within fundamentally sound'
engineering principles.

There is a more recent and highly important use of the
permitvsysteﬁvand its concept of consistent permitvunit bound-
-aries; 'The_confirmefion of equipment cost through which the
industfial community eeeks'to gain'the‘tax credit or tax relief

ﬁpfovided by federalland state legislation for air pollution
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Acontrol 1nstallat10ns can be achleved rapidly through the
permlt records.

 The engineer's evaluations and recommendations are
made‘solaly upon the cngineering meritc,of an installation.
~As"sﬁch they are ﬁot’inVOlved‘with any equities, or advantages,
or disadvantages to the residents of the DlStrlCt resulting |
“from requlrlng compllance or resultlng from granting a variance,
The State law and the_Dlstrlct's rules,~however, provide the:
v applicant an opportunity to appeal the District's denial or |
:condltlonal approval of an authority to construct, permlt to

operate or permlt to sell or rent. A Hearing Board, completely

c§eparate from the District, composed of two lawyers and omne

engineer is provided whose function is to hear evidence from -

"both the petitioner and the District.. After considering the

evidence and the equities, the Hearing Board renders. its de-

cision. It grants some variances to operate in violation of

District rules for limited periods of time. This is only done

when the petitioner proves to the Hearing Board's satisfaction

that he is making diligent efforts to bring the operation into

~compliance with all District rules. No variance can be granted

to continue a nuisance.

-Emission Survevs

As mentioned-earlier, the'permit system provides a ready

Y

inventory source of-eduipment and afr contaminants. The latest

inventory of all types of air contaminants from stationary sources

ain Los Angeles County shows that we are preventing 5,36D tons
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pergday of air contaminants from entering the atmosphere.
This means we have achieved conﬁrol of slightly over 78 per.

cent of all emissions from stationary sources by use of. the

permit system. See Table I.. By comparlson, the control of

mov1ng sources 1n Los Angeles County, without a permlt system,

prevents only 1,680 tons per day of air contamlnants from en-
.terlng the atmosphere., Thus, the program for the control of
mov1ng sources achleves less than 12 per cent control of all

emissions from such mov1ng sources.

TABLE I._

INVENTORY OF AIR CONTAMINANTS FROM STATIONARY SOURCES
UNDER THE PERMIT SYSTEM IN LOS ANGELES COUNTY, JANUARY 1968

'ONTAMINANT

TOTAL - CURRENTLY PREVENTED PER CENT MAJOR REMAINING

POTENTIAL BEING BY CONTROL - STATIONARY

~ EMITTED CONTROLS ACHIEVED . SOURCES -
. TONS/DAY  TONS/DAY : TONS/DAY

f[ydrocarbons &

1,340

" Petroleum Industry &

ther Org.Gases 2,100 760 63.8 Organic Solvent Usag
lerosols - 7530 55 475 89.6 = Fuel Combustion
EitrogentOxidesv 455 ‘330 125 27.5  Fuel Combustion
arbon Monoxide 2,130 80 2,050 96.2 Petroleum Industry
ulfur Dioxide 1,845 275 1,570 - 85.0  Chemical Industry,
Fuel Combustion, .
Petroleum Industry
 TOTAL 7,060 1,500 5,560  78.7
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CONCLUSIONS

Throﬁgh the administration 0f the permit system in
Los. Angeles County, control measures have been applied to such
diverse sources and operatlons as coffee roasters, petroleum
reﬁmnerles,-rock crushers, and hot asphalt plants. From the,
'Nsmeltlng'of metals to the painting of manufactured goods, all
: statlonary industrial Operatlons have been brought within the i
“scope of the permlt system of the air pollution control program.
The follow1ng statlstlcs,.lllustratlng the consider-
able experlence of the District with the admlnlstratlon of a
.permlt system, lend welght to the conc1u51on that a permit sys-
tem is workable, fea51b1e and effectlve in reducing air pollu—.

vt}on. The total number of permlts issued by the Air Pollutlon

Control District of Los Angeles County since February 1, 1948

is 103,724%, This includes permits issued for new equipment,

altered equipment, change of location, and transfer of owner-.

ship. The number of permits issued for new basic equipment

units now amounts to 71,229%, and these basic .equipment units .

are valued at $1,157,261,300%. The number of permits issued

for hew control equipment units now amounts to 14,794% and these

‘oontrol equipment units are yalued at $141,964,900%, Doring

éhés same period of timev5,815* permits were denied to both

ba31c and control equipment units.

The follow1ng features of the admlnlstratlon of the

permit system in Los Angeles County are worthy of empha51s'

* Through February 29, 1968.
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;1?

2,

3.

The permit system prevents the installation,

alteration, replacement, or operation of equip-

ment which may emit air contaminants in excess

‘of that allowed by law or of equipment, which |

ma& not eliminate, reduce or comtrol the issu-
ance of air contaminants to the_staﬁdarde pre-
scribed by law. The permi;_syétem accomplishes
this by the application of engineering scieﬁce

and.does not in&plve policeman, prcsecutors; or

courts.

The permit system incorporates a list of equip-

_ment which is exempt from making application

for permit. Experience has shown this equipment

to contribute little to air pollution.

The permit system, with its pre-construction

review of‘applications by expert air pollution
heﬁgineers, saveé thevapplieant money.by prevent—
Ciﬁg the installatioﬁ of equibment whicﬁ eennot.
“bé operated if it does not comply with air pollu-

‘tion ceﬁtrdl laws.

The permit system, by means of the Hearing Board,

provides an inexpensive legal procedure forvappealsv

and for requests for variances.

g
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S. The permit system, with its provision for fees,
shifts some of the burden of an air pollution
control district onto those directly responslble

for creating the air pollution.

6., The permit system has not stopped the expansion

-of industryvin Los Angeles County.

7. “The adm1n1stratlon of the permit system for the
| past twenty years has prov1ded the technical
- know-how to control most air pollutlon emissions.
In fact, much of the hardware required to control
air contaminants can now be ‘bought ready-made

- off the shelf.

In conclu51on, w1th the permlt system, dependence on -
'voluntary efforts by air- polluters to reduce their pollutlon

- 1s eliminated. A voluntary control effort is rarely satlsfac—L

- tory in terms of control effectiveness or time required to

achieve control. In fact, it has been said that man has only

approximately 30 years to establish whether he can remain on

this planet or not and voluntary efforts are not likely to meet

Ehattschedule.

-a

| Experlence has shown that public statements by manage-
-ment proclaiming their pollcy of controlllng pollutlon from '
their plants and complylng w1th 1ocal air pollution laws are
notualways put 1nto practlce by lower echelons of the company.
»Thesevlowerveehelons are concerned with.shOWing a-good profit
;and loss record and are willing to‘sacfifice or postpone air
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'pdllutidﬁ control expenditures for that purpose. More than
bﬁce‘these lower échelons have made attempts to disguise the
vfaéts about an air pollution problem because of the money
.sitﬁatioh." Recently, plant pérsonﬁel, less pure than the
adveftiséd produét:of their large corporation, were found
stuffing rags into a condenser to pass a pérhit inspection.

| Ifithis,éaﬁ happen at a corporation which maintains its own
permanent air po11ution staff and:actiVely participates in
the.Air'Pollution Control Association, even at this meeting,
the need for a thorough review as provided.By a permit

system becomes evident.

(1) Lunche, R.G., Lemke, E.E., Weimer, R.L., Verssen, J.A.,

' "Air Pollution Engineering in Los Angeles County",
LasrAngeles County Alr Pollutlon Control District,"
July 1966.
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ST AFF SALARI =S

m air peliuticn control agenc S

4

lrvin Gartner
Research Associale, Center for Air Envuonment Studies, The Pennsylvama State Unwemty

Based on the author’s nationwide survey of salaries in mid- 1“‘57
from 118 statc and local APC agencies with 1668 positions, this pap.-
'comp'cr'xtncb :mnl\ zes the results with pertinent orcupations 7
major nalional salary surveys by the Bureau of Yabor Statistics
National Scicnee Foundation, the National Socicly of lmf(“\“---
Engincers, and College Placement Council. This haseline conyjur
tive investization indicates ageney salaries are significantly l"\-'
than pay levels of the competition in today’s labor market. The
- conditions are compounded by the disadvantage of compat: Aty
“small organizational size with consequent limitations on inu HISTE
opportunitics fur growth and reeogmtion. Salary setlingg reeet
dations for jobs unigue (o povermnent, nnd other possihis
coping with the poor competitive situation (f(u recruiting, petainie
and motivating m: mp(\\\.u) are presented. - |

("

Septombor 1v48  Volume. 10, Ho, @ -



o

S%‘\FMQ{S\HEEQ e o'n

CGTAFF

"Are stall salaries for air pollution control ageney positions
realislic int today's competitive-kdor market; i.c., can they be
expected to attriet, retain, and motivate the kinds and quanti-

“ties of employees needed to nieet {oday’s and tomorrow’s

.control ageucy needs?
bilities? _ .

The questions are examined in terms of prevailing rates of
pay for fen key occupations in state and local air pollution
control azencies, the attraction of the better college praduates
to small organizations with himited growth and promotional
‘opportunitics, and the related problem of inadequate supply
versus demand for expericnced pcmounol in a relativ cl; new
field.

The research data zre based on thie author’s
wide surv ey of u:-'mn i, ~!.uo, .mu ]ocu
SONNOINS sl
cmployees are xmmn‘mzul .md com nr.tmc!) :m.m zcd w xxh
_ pertinent occupations in mujor national salar v surveys. The
“scope of this paper precluded iu-depth anaiyses by specific
levels of government, locaie, size of population served, nature
of air pollution problem, politieal and evonomic variubles,
organizational and division of work variables, manpower bio-
graphical and behavioral conqdcr'xuons, :\nd a m\'rmd of other
rclated variables.

xr po:lullou cnulml

State and Llocal Control Agency Emp!oymeni -in
NuhonmPetspechve ' :

" The latest United States Bureau of LaborStatislicsbuHctin‘
-provides the following big picturc perspective as of 19G6.
The United States as a whoie had almost 64 million employces
“on non-agricultural payroils of which almost 11 million were
government cwmployees. Compared with majes industrial
divisions of employment on nou-agricultural payrolls, govern-
ment at all levels emploved 17 per cent, well ou the way to

alinost one out of every 3 such employees in the nation.

11 not, what are the alternative possi-

1”67 nation- -~

Government ranks third

i the fallowing distributiog o
nop-agricullural payrolls: ' . ‘

Manufacturing

. 30.1
Wholesale suud retai) tradc 2.8
Government : 17.0

- Seeviee and miseellancous . IXE

Fransportation and public ntilitics 6.5
Canlract construction _ 51
Finance, insurance, and real estate 4.9
Mining ° 09
‘Tolal 1000

The ever-increasing sigmificance of governmental cmploy.
ment, aud wmore particulirly state aned local Loverieny
cmplo) ment, isstrikingly docnmented by the G, s. Burean of
Ccensus data on pubhc cmployees and payrolls from 1946 1,
1966.2

At the time of this nationwide study, there were approsi-
mately 3000 federal, state, and local air pollution contre
ageney filled positions, approximately l\\o—thn(h of \\hu.l
were al the siate, regional, and local levels,  “Revional”

intermittently rcfmwd to in the context of the Air Qu: 1] 3y

Act of 19067, At the time of thé writing of this paper he
federal level was cnzaged in the hattle of \h(‘ budyzet hetween
the exceutive and legislative branches with the possibility o
a 4 to 6 billion dollar cut in the President’s vequested Fisew
1963 budget, most of the cut to he taken reportedly from -
agencies not involved with the Vietnam Ware  “The immedinge
future could be quite unelear ax to the quantity of wldition:

. positions to be filled, beeause of the major financial impact of

federal grants-in-atd en state and locul agencies as well o=
rcgional cfforts culled for in the 1967 Air Quality Act: thie

~dmpact covers all levels of goverument from federal 1o locai
\t the carliest ))owbxlu\ lm\\ over, it is e alistic 1o expeet u IS

R AR AN A|.

elia dni ......-:.-.;

financed and xm),n-um w lnc u\l\ oi toe unn,x(‘lmnn IS
talent: - private industrial emplovers s well as federadiy
financed governmental, educativnal, and research in<titations
throughout the country. A\ cursury look al the Natiemd
Center for Air ‘Poltution Coutrol's request Jor 439 new i
tions for the federal ageney’s Direet Operations for fiseai yeus
1969 provides some idea of the tht\ desired (ux reflected n
the GS levels) and some of the quantity to be recruited i ine

TV NI LT W

" earlicst ]’0%1[))1!1), propomon.uci) for the following activi-

ties?:
XResearch 161
Control Technology : 77
Criteria and Standards 84
Abatement and Control 2?9
Motor Yehicle Control ¥i
Training : A
Total 439

Seventy of the above positions called for GS-14 and 15

Tablol, Average Salaries: Nationwide Study of State and Local Air Pollution Control Agencies, Mid-Year 1857 .
. Migdle 537 Range
: Number .. — e - ——. - .le'
. Occupational Group of Employces Mean Median 1st Quartite 3rd Quart
- - v
! 1. Chemizal Encineers 7 $11,35 $10,45) $ 8,61 ! 5”'3-‘5
2. Mcechamscol Engmeers 24 31,731 11,29 9,939 : 13, ‘1{
3. Sanary Cnjnewrs 20 L 12,300 12. r-ﬂ:) 19,593 : 13.;1{
4. Nasceltincous Enginecrs 130 31,836 11,404 10,033 § )}.Eié
* 5, Inspectons 235 - 8,401 . $.120 6,625 . )“éo
6. Instevment Technicians 83 7,523 8,532 5,900 5-;_'0
7. Wetcorclogists 6 11,570 11,9014 7,893 .o ”c‘l;
8. Chicnusls 94 9,761 9,408 - 2.59 . R
9. Sanitanans 70 7,379 7,600 6,059 . . 1;8, (3):3
— 10, Biolonists : £ 11,101 9,000 8,193 . 323

Journol of tho Air Potlution Coatrol Asociats
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1AlATICS, qrevee e T
and ('\lml(«l \ﬂu\' (umnnnun nexknum) runes for siveh

Ley positions in the Federal Govarnmentare us mllmn. (C\ccm
tive levels are G3-16, 17, and 18):

Authorized {and
still expected)
Increase, July 3

Present

- 1968)*
GS-14 $15,841 - 20,593 $16,046-22,031
CS-15 18,401 - 23,021 19,780 - 25,711

Local, State, and Regional Confrol Agcnues Salaries
in Compaorison with the Competition =~

Are air ‘nﬂnlmn control azency salaries rmhxtu‘ in torh3 s

compoetitive labor market?  Let us take a ook at the results of
the nationwide study of state, local, and regional agencies.
The compn.m\c analyses are based on broad occupational
groups in the control axencies.  This method insures promised
confidentinlity of specific ageney and individual cmplmce
data.  Wheu the field has grown to adequate statistical size
ond the position elassification plans and/or organizational

division of work have advanced in development, it may be

posible and .\pprupri.nlc to use the key or beuchmark job
methodolozy in future salary studies,

Ounc huudred and cighteen local and state air pnlluhou
control agencies. with 1608 budgeted  positions  provided
compilable responses to guestionnaires maifed to all Listed in

the 7967 Dircctory. of Govcrnmental Air Pollution Control .

Ageacics, phus others dizcovered in an exploratory survey of
state and locad health agencies concerning their future/current
plans relative to air poliution control.  In addition, reference
was made to National Center duta on the status oissiate

and local control agencies presented in ifeatings b e
torNenare SMbeemantlee on A aua waier 3 ohi-- -

-.‘I \

tion of the (.omuultcc on Public Works* in April and May
1967, . .
The supply of talent might readily meet the demand of
unfilled po~itions in this comparatively smali ficld if it exixted
in a vacuum; realistically, the national c.np.ouucnt dixtribue-

tion and domnn(k (ouﬂmcd carlier) must be taken into ac- -

tount. Qur expaling cconmny, growing governmenial
activitios (civilian and military), and resulting “full cmpioy-
ments (cconomistss interpretation of wnemployment under
four {percent)) — nationaily results in a ln-'hly c(nm}mmnc
BllU'lllou.
ing profession.  Numerieally b is the largest among siate
anc local control apencies.
study represents about 30%, of the 1967 statistical universe.

Tables T and [F almost speak for themselves.  Central ten-

deney data for chemical, sanit: wy, mcclmmml, and mixeellane-
ous engincers in state aad local control azencies are less than
the medizn salary figwres provided by the Society of Proies-
sional Lusincers recently released nationwide survey® coti-
ducted in 1967, Contyol agency salurics were found to lag
behind the national market: fisures by S2000 to 85000 per
year; when converted to pereentages the dmcr(‘nh als are even
more stk Control ageney engineer's -salarics aiso lag
(\ltheuzh the differential is not so great) when compared w :!h
city, state, and federad povernment central tendeney data from
the gﬁm(‘l\ for Prafessionad Engineers 1967 Survey.

Following the cugineers, the nest Iargest state and local
contiol speney occupatiot group is the in spectars, Thiy is

Lrue not anly for the swriter's study but nationadiv in terms of
The 235 inspectors m Tnble L repre-

tolal existing positions.

Vo AI CA Couf. Noto:

‘ Increases hnvo Leen mado, on
July 1, 19y .
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Perhaps the niost compe ctitive of all is the cugineer-. -

The 247 engineers in the author’s npent.

© cation lcsm» (Table HI).

TLOBHICUID HILUVIING 6w vty e - o,

-~~~ Enginccrs PR

tedian -

By Spetialization: ©

Chemical Engineers 315;350
Sanitary Enpineers 14,320
Mechanical Enpincers 14,429
Misceliancous Enginecrs 16,170
By employer:
Consulting Firms 15,460
Industry 14,510
Public Utilitics 13,610
Educational! {nstitutions 16,060
Non-Profit Rescarch 14,140
Federal Government 13,60
City/Counly Governenent 32,950
Stato Government 12,209
By Degree:
Doctor's (Ph.D.) 19,310
Mastet's . 15,230
All Society Members Reporling 14,310

Source: The National Socicty of Professional Engineers, suivey con-
duc(ed in 1957 and released March 1588,

sent approximately 505, of the universe. Comparatiwe

analyses of the salary data Tor air pollution control inspectors

are diflicult.  This is true for other occupational ¢ mups which
are \nnquc to rov cmmcnt, lc., ]m\o no compur m ¢ vo: e

sanitarians, in poilution cnnlrol nnbic 1) as weil as an
spectors.  Further comments concerning saluries for jobs
unique to government, are sct forth following the veview of |
salary data for other oceupations. ;
Chemists were the third l'u"(wt occupational group in this

“study, approxini wtely 6055 of the state and local control

agency statistical universe in this occupation group. The
compurizon of the eentral tendeney salary data with such duta
from much more estensive surveys by the United States
Bureau of Labor Statisties® and the National Science Fourda-
tion® indicates that air pollution control chemists have much i
the way of opportunities for higher salaries om\uk ol goveru-,
(Tables I, 1V, and V) '

Next in quantitative siznificance in this \l\kd\ was the in-
strument technicians group in ‘Table 1. Continuinyg towse ihe
broad occupational comparative ajrproach, it is |m~~1\m et
some idea of the kbor market competition by referring to the
Burcau of Labor Statistics Lures Jor enstineering h-mnu.}l.‘
ranging from the lowest to tire highest of their various chisathi
This comparizon places the 23
pollutum control instrument  technicians .\p[uO\nn \h.\
midway in terins of central tendency data, with L exeepiing
of the fuleral povernment salary  yanzes poingg up ¥
GS-9, patentially approaching comparability
promotion possibilities; however, G5-3's st wrbing suboy i
viously ‘has not proved competitive with average 1t iy = 0
industry ufiers of G660 to our Associate Dejree t candnlates u
Flectrieal nnd Flectroates Pechuolegy at The l”‘“‘)l‘ U
State University.! :

Six meteoroloists ahont ane thind of ali g x
state and Jocal lovels List yeur) provided inhvide oy ‘.':(.
for this survey in Table 1 nnd their centra tendeney h; “-'.
approximnted the levet found by the Nutioonl seicnee o

i -'({n\(lx YRy

.
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pion in its It biennial nationwide survey in 1966 {see Table V)
asaad on salaries of over 6000 metearologists. The 1958 N8I
survey is now in the data collection process in cooperation with
various national projessinnal xocicties. o '
Similar conumentary applies to the salarics of the cight
Biologists in the state-and local air pollution control study,

SCHTTU G0 IR0 B pesre s e o e,
fiare, Phvsicions, e, MU S a0 the stae saad Toeal contred
saeney study were typieally puablic heal offieces witty ol
ministrative, pavt-ol-theie time respon<ibility for e aip
pollution control funetion within the health szeney, There
was nninadequide response from physicists, electronie data
pracessing specialists, and public nformation specialists for
purposes of comparative salary interpretations. The hishet
averige salaey fizaare in this stuedy was 314769 or the nvanage-
ment-administrative group based on nineteen respoidents in
cither the diveclor or deputy dircetar position, ie., nymber
one or number two position in e, of their respeciive cop-
trol agencies.  Such lmited data preclude further commsent.

.

Solaries in the Labor Market for Inexperienced College

"~ Graduales-to-Be . . :

With control ageney development blossoming with the 1663,
1965, and 1967 Clean Air and Air Quadity Aets has enme the
redaled problem of inadequate supply versus demand for ex-

© perienced personnel in a relatively new ficid, at least celatively

-new for the majority of air pollution control agencies through-

TURWE NI, Average Salaries for Selected Occupations in Piivate Industry. United States except Alaska and Hawaiil. June 1957 and Pescent
Incredseinbiean Salanes since February - Marcn 1563 -

Annual Salaries

: Middle Range Percent

Number e e e e m increase

- .oof i First Third in mean

Occupation and Class Employees Mean yedian . Quarlite .~ Quartile Salaries
Chemisis | . 2,097 $ 2,59 $ 7,428 $ 6,55 $ 5,220 6.3
Chemisis ) 3% 2,400 C7,7188 9,03 7.6
Choensts i 8,579 - 1 9,520 ' 8,508 - 10,392 €.7
Chamists IV 5,677 11,800 10,650 13,33) 5.2
Chemists V 7.831 14,340 12,900 15,755 ! 4.3
D 4:”3: iﬁ_;:ﬁ 3 ‘e 333 o= s n
Cucinisis Yiy 3,787 5,000 330 23,550 it
Chenmists Vil 435 24,030 . 21,060 27,492 5.9
Engineers | 10,587 8,400 7,920 8,855 8.9
Engincers {l 23,273 9,0G0 8,496 9,530 6.3
~Enggn‘:ers [11] 21,570 10,224 9,528 11,030 5.6
Engineers IV 105,709 12,300 11,160 13,500 . 5.4
Engineers V 65,835 14,233 12,924 15,85 5.3
- Enginezrs Vi 35,674 . 16,608 14,743 " 18,420 .9
Engineers VI 31,930 - 19,332 19,234 | 17,292 21,012 3.5
Engineers VI - . ) - 2,95 - - 22,235 21,503 19,632 24,334 2.8
Frpinearing Technicians | 5,625 5.365 5.400 4,728 5,916 5.2
E,“Efnec':"é Technicians I} . 15,188 : 6,305 6,252 5,724 6,763 5.1
Engincesing Technicians (] 25,375 7,235 7,188 6,553 7.812 3.6
Engineering Technicians |V 23,212 | 8,318 8,2% - 7,655 8,830 5.2
Enginezring Technicians V 14,927 9,341 . 9,216 - 8,59 9,580 409

j(ce: | Juae 1937 National Survey of Prolessional, Administrative, Technical and Clericat Pay, U. S. Department of Labor, Bureau of Labor Statistics
:tin 3533, pubiished January 1988. . : ) .

-

TablelV., Selected Comp'a:isons of Averaaevhnnu‘al Industrial Salaries, June 1657, with Federal Salary Rates under the General Scheauie

Average . -
an'nqal Salary rates for Federal Employees under the Geacral Schedute
satarnies
S . in private Grade . - T Per annum rates and steps
Occupation and Class industry - '
- N 34 5 6. 7 8 9 10
g"«?‘“ct‘«inn technicians 1 $ 5366 | GS3 i $4,466 $ 4,615 §$4,763-5 4,913 §5062 §5211 §5.3060 §5.569 §5.555 § 5.807
heasts § 7.550 GSS | 5,565 5,751 5,931 6,123 6,309 6,495 6,638l 6,867 2,033 7.
Enzinecrs | 8,383 GS5 - n ’ 5
Engincenns technician ¥ 9,331 GS9 8,058 8,323 8592 821 9130 939 9663 9,937 10,205 18375
Enamists Vil T 20,110 GSi4 15,631 16,369 16,637 17,425 17,953 18,431 19,009 19.537 ~ 20,055 Z0.533
npineces Vi 19,332 } GSis :
ghc_fm-.:s vilg 24,676} GSIS 12,404 19,017 19,630 20,243 20,8% 21,469 22,082 22,695 23.303 22,92
azineers Vil 2025 ¢+ GSiS . ‘ :
_ _ S

T?“:‘i(-fn ).‘!‘.'"E ‘&'7 NHalianal Survey of Professional, Administrative, Technical and Clerical Pay, UL 8. Department of Labor, Burcau of Latior Siateddd
S 2*npubished January 1953, m l .
Bele: Undin sogtion 5101 of 1t Y ol the U. S. Cade, lugher nunimum tates (Dol ant excnedingt the masimum salary rale prescobed uy the Cennnl

- -
t s PR - . b .
:;.:f'd.u‘! Terine ceage or ICvei) NG A CCHESH0N0IM2 New Salary fan e 10y LE CLlabinnicd for DOLILUNS OrOCCUDMIINS AdUr Cefl . Comllid o .r.c
toa “l')'-'““‘n OG0 hindanag (At 1ne Satary Gt o Svate stdutliy of0 S0 SUDSEAhLITY aUOY0 e Sabury rates O 1o statulerg Day Schieduicy ""‘°
ANTLD S imncantiy the Government's cecruitament or setention G wribGuanlicd persons, Such special pPay scates have been estobinhicd T AN

BJades urigveis ol (eitam occupations LNCIUGING Cagineers dnd sCicatints ). .
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entd the aonnteys Fhishrings us o anather prect of the gues-
ton sct forth at the outset, namely, aiv pollution cantrol
ealarics in today’s campetitive Tibor market for attemeting
and mativatingg the better gaduntingg students fram our
collepes andd universities (o the comparatively siall arzniza-
tions with umm:mlnu\' Imvted orowth and promational
a \pnrl\l-\lhl‘\m hathe “tepieal” aie pollution eontrol seeene v,
The Colieze Pracement Couneil Study of 1967 - 68 begin-
ping offers by business aml indistry 2 is not very pneonruging

when comypuraed with this nation-wide air pollution control

ealary stwly. A young s who is o enndida (e {or i bachelors
devree in ehemicad cugineering has been oficred on the averase
§9395 per yvar. This average exceeds the S8670 per year
first quartile in our nationwide stwdy of state and locul air
potlution control chiemical engineers, thus exceeding the lowes(
23% of the on-the-job- chemival engincers
When comupared with the $i0,450 median fizure of air poitu-
tion control chivinieal engincers, the competitive disadvantage
is even moge striking — the young mexperienced graduating

engincers are being ofiered private indusiny sainries averazing -

approxinateiy $10GO fess than the top salary in the lower 30%
of the air poilution control chemical enwineers salavies re-
ported.  When further compared with the voung inexperi-
enced candiidate for a master’s degree ine chiemical engineering

being oifered an averauze of $10,572 per year, it is guite ev 1dmr.
“that air paliution control saluries reported have not heen

compelitive with a first quastile of $8670 and a median of
$10,450, both below the average fizure affered the youny mas-
tor \dc sree candudates; nother words, 00,0 of all reparted air
pollution contvol chemieni engineering safaries at the state and
Jocal levels are exceeded by the average otier to inexperienced
master’s dewree candudates. : - B

- Recent offers ta inespericnes? emdidates forabuacha’s
degree in chemistry averaged S8TI8 per vear as compared with
a first cuartile ﬁ-'nr-- m the sie nollutien contral survey of
TIIO0 ond a omcans of $U:ur. Candidates for master's
degrees in chcmx\tr\‘ h'n'o recent offers averaging $10,320 per
year as compared with the median of 9103 glinost $1600
above the hiyhest salary anvony 3055 and ciase to SiGG0 below
thewop salary of 75%¢, ie., thie thivd quartiie. :

Since the educational requirements for the beginning Sani-
tarian differ considerably throughout the country, but in many
instances require a bachclot’s degree not restricted to any
parlxcuhr dizcipline, it scems conservatively appropriate to
compare the average salary recentiy being oifered to bachelor’s

- degree candidates in the humanities and socizl sciences (the

Jowest paving of the various cducational fHclds reported).
These youny graduates have recently been ofiered an average
of §730S per vear as compared to a median of $7037; and a
mean of £7379 aud a third quartile oi 5086 reported by sani-

tarians in state and local air poliution conl—ol assignments.

In other words the incxperienced depree eandidates are being
olicred by industry (@) bigher starting salaries than over 50%
of the working xanitarians saiaries reported. () approximately
$700 less thuan the hishiest salary nmong 7355 of ail sanitanians
surveyed, s (e} approximately the same salary as the aver-
nyse u” santlarians are receiving Tor the eatice gamut of re-
spomihilities including supervisory pesiaments,

Ta conchule this Llaak outlook for air pollution control
recruiting and retention of eollege graduates, one further com-
parison of the average oifers to master's degree cindidates in
business sdiinistraction; industrial manazenient, or commerce
15 pertinent in bizht of the need for administrative talent
throushcut the cou ntry. -ifor those receiving the master's
degece siter receiving a non-technical undergrduate degree,
lhc averaze nnnuad sainry ofivred s $10,030; for those receive
ing the meetee's de cree nfter a technicnl underzradunte dejree,
the averge oifer is $10,800 jier year.  Sinco we don't have o
cemparnble vecupational group in tho air poliution control
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sulavies reported.”

AUy direel cotparisens 500 nob entieiy approonnde, o
ever, tbis pther diseoneerting e loak it thesabariesye 1 ted
by i 19 directors and de spaty dire Slors of ap |n-ln.lu.:\ iy
trolievicies with a finst quuotiie e of 310,409 aaad med i
af $12,920; the wean of SLLTOY aud ivd gquantile of §13.9 R
are presented o eonchede this seetion but wot wil any c! um

of statistival worth in light of the very hmited s sy e,

Occupations Unique to Government

As noted abaove air pollution conirol inspeclas il s
tarinns ale mc‘u(nh(m al proups which have iy ean wnen the
prablem of being unique to the puilic serviee, i, , with no
comparable counterparts in non-governmental orzniztions,
Such accupations have been a long-time pmh‘cm 10r vover-
mental salary setting.  Much of the concern velates (o e
prevalent method for (md p'nlxml uly the legislative imgle-
mentation of) setting salavies for ail )ohx in Fovernment, 'l ue
prefecred methodalogy has been and continties to be tie use

of prevailing community rate surveys.  This approach ix well -

“Mustrated by the United States Burcau of Labor Sutisticy’

National Surrcy of Adminisirative, Technical, and Clerien! Pey
relerred to throuzhout this article; in this instanee, the federt
government's “community’” is the nulion of competing privaie
industrial mnpln\ Crs.

This nationwide community nfmmpommx‘ i a realistic ¢ one
for state and lncal levels of government competing for searce
manpower resources which eannat be readiiy reernited in the
mmediate “community” of the region, state, or locality.  The
prevailing rate approach to salaey setting hax contributed

Cmuch to realistie, competitive fevels of compensation for thess

jurisdictions which have been able ta have (l eir findings gl
mented by annuad (e some cases semi-annuad) adjusinents

“haxed.on comparative analysex of prevaiiing conmunity pay

data for kKey or benelonark jobs, :
This poliey hax the (Ix\uh antie of merely “eatehing wp
with the comperition ¥
of months (many times extending to years) “aftev i nc\
of surveying, compiling, and analyticaliy applyving prevat .\n.,
pay rates, incorporaling resuiting pay adjustnient veeoiinends
ations in exceutive budgetary vequests, reviewing these Ly tie
Jegislative body with the purse string power under compeiing
presssure of all other monetary demands at budiet setung
time (annually in some jurisdictions; Liannuaily in others).

I 'll\' RAARTANEALN Illl‘ll IS b stiveer "l“

Table V;

: Median Annual Salaries of Full-Time Employed Civilia
Scientists, for Selected Fields and Highest Degree, %90
Three Sciccled _ Mcgia.n
Scientific and Technical Number for ictal
Ficlds and Highest _ of of ail
Degrees Scientists Enmployers
Al Fields 242,763 51?.,553
Chenrist 65.917 12,05
P, . 16,622
Professional tdedical 1).);‘0
Master's )Lf}-o
Bachelor's 10.._;)
Less than Bachelor's ‘“-’I";',
Meteorolopy 6,283 1}. &
Piv.0. C lz.f‘v’\’
Professional Medical
Master's - 1§ icg i
. - Bachelor's 30.c§')
Less than Bachelor's ,»'r\{.)
Biolopical Sciences 29,63 ;S«,‘;)
'n.0. it
Profassional Medical )!'('ﬁj
Liastors et
Uacheior's ) "-‘,;;
Less than Bachelor's ) $.iv

. enngt
Souvrco: Hationnat m-ns\rl of Sciontilic and VTo((i‘llnu. ”. l‘”":w" A
teauonat Lowency Founaation, Vi, \slnn. Un (. C.2a.%). Lt
fancnican quOl\CO“n(\poﬂof.x'/.,u TR N TR ALY IR FOrY



(_.... it

'/.‘1 g

Sib\lmA 'F:) B i:@ [Y 'u. a

The above complications are further involved for thase
particular occupations which have no vounterpart in pn\.ltc
industey.® “This has resulted in 2 Yong standing practice of
some public jurisdictinns more or lexx “looking in the mirror,”
1.e;, surveying salaries of similar occupations in other govern-
mentad jurisdictions, An example would be the surveving of
'sanitarians pay rates in other publie health agencies. - [t has
been dhserved that this wmethod has *the equally hazardous
possible eficets of vither a stalemate or an unwirranted eseala-
tion of rates for all resulting from the actions of a few’t In
‘respoase to the rerjuest to “find a better way,” the late Louis
Kroeger and his a=sociates applied their rich and varied back-
grouuds to produce a report rcqm\'wd by fellow professionals
with tae following pmun(‘m conciusions and recommend: lhon>
con,su tered worthy of exter N\ e quotation heve:

Wefind that toan c\lcnt the prablem is created by vequire-
mcuh of Iaw that agencies ~unuld p.\\« the prevailing rate,
o 3 tmALe grteneseenti 'nv R T S L s tOntas I tho Tare o
those jobis pecalir to pablie \(‘Hl( e.’

Werecommend that these faws be amended to vequire only
that prevailing pay practices be *“taken into account” in i
geiting pulmc salaries. o LT

“(jup{t vt part of the dithieuity in interpreting and using
‘any salary data which may be githered is that in common
praciice lhc data are now gathered abiont all employees, re-
gardzssof length of :crvm. or other considerations,

He rcrommrml that salary data be gathered only for the
hirisg rale, ainwe (hl\ is the single pmm, at which salaries arca
Iacaus of compeiing in the job market.

We find that sume of the problem is ¢ caused by the w 1dc-
spread w-e of five-step pay plans, appiying the same salary

s iuciements topasitions of all kinds withuut regard to mhmcnt
"dlfc ences in theie nature, :
i We secommernd serious consideration of a concept first
“adopied e Hartionl, C(mmuwu(. which N‘(‘ln.,nll(‘a more
eficcievely the diering uatures of positions by, providing
varying mrwmcul\ of salary increase at varying times;
and which provides separately for treatment of neomal
growthon the job, seniority and exceptional service.

e find thae present praciices make no dirtinction in treat-
meat beiween non-sdministrative and administyative post-
(ton\, althagh there are considerable dilferences in the com-
pchlnc condditinns that apply to tirese two broad eategurics.

We recommend two completely ditfierent methods, ax be-
tween the non-administrative and  the adniinistrative,
for detertaining the salaries of elasses peeuniiar to the publlc
Lerviee,

For the non-administrative classes, we recommend that
salari 1 bie set for elasses peendiar to public serviee in relation
1o infurmation abont hiving rates for all of the oecnpations
in chpn\ ate o .mt to whiei judividuals of comparas
ble training wned interests might be attraeted. This ean
estadia L‘u- pubdie service oioa trady c.m\pgl\lnr position,
will fase publie silasies e directiy sespunsive Lo enerent
ccaniatn qu(llllnu\, and wiil overcome the fauits \\C find in
the piesent syatem,

For ulnmmlr ative clisses, we reconvonend that, as n group,
they be setin Fair relation to nil other jobu nnd that then,
within tle weonp, vivvedoal clases Le selated to cach otier
mainly e the bisis of teaponsibiity, tking into account 1ho
teveral espuets of reaponsibility ws outlined i this seport.**

Sty abd speed

Countrearguments are presented cone l-mm;, e uest Lo
Cthe Bstoreeonmendation shover TUis cantended thag sibary
surveys hased on “only the hivimgrate™ are parentialiy hazed-
Cous mned highly vobarile i not misteading over relatively dhogt
periads of time as the job mavket changes, Consider private
industeies’ comparntively Lirge amount of diserction, flexibit
inmakins hiringg roe adjustments duringg
individual negotiations, TU s entirely: possible that pulilie
jurisdictions conld very well he misled by biring races alone,
except for cortain entrance level positions such as thase \\l‘uh _
are filled by colleye graduates without experienee,

The only other reservation concerns the overly restrictive
recommendation for setting salaries Tor administrative clusses
on the one hisix of fair tnternad relationship=. Add to (his the
«counter wixdom of comparing private industrinl prevailing
sadaries for administrative positions. - The aforenmientioned
amiual Burean of Labor Statisties nationwide study has pro-
vided the factual bases for applying the so-called “comnpur-
ability principle’” — another termy for the prevailing commuy-
nity rates poliey; resulting salury adjustment recommendutions
have produced increasingly more atiractive pay levels, both at
the entrance hiring rites as well as throughout the vate ranpes,

*The federal movernment stiil has a loug way 10 2o to eatedi up
with-its compelition at the executive tevels but certainly the
noted progress could not have been so realized without the nid
of the “comparability principle.”’

‘The key distinction to keep in mind is comparability with
private industrial rates of pay; when such comparability
cannot be cstablished, comparability with other governmental
jurizdiction rates can result in an unrealistic i not vicious

~cirele.  The reeommendations above are therefore worthy of
positive support, with the additional recommendation that
‘there be flexible hiring tates and reiated wdjustments nutho-
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proven most helpiul to major goverument 11 cmA fayers, m-
cluding the federal tevel. S

5\)\\,“-

Findings and Observations

. The following bricfly summarizes the statistical and related

confents presented above:

1. Air pollution control agency employees constitute a minis-

cule part of the total private as weil as governmental en-,

_ployment market in the United States,

2. Government employment as a whole, and particularly the
slate and lacal levels, bas been growing rupidly during the
past 20 ycurs, and is now apjpreaching a ratio of one out of
every five non-agricultural employees,

Within the overnmental labor market, \l‘nlo awd ln(.xl air

poliution control agencies are also prowing but typicaily

arc disadvantaged by reason of ~mall size of organization
and comparative potential for employee & owth .md recog.
nition, -

4. With the four to six billion cut in feder: 1I fuds, inmediate
future development of plans under the Air Quality Act of
1967 may be ‘t‘nonsl) handicapped by lack of funds ot
needed personnel in control arencies at the federal, state,

- andlocal levels, . '

5. Compm\nns of central tendeney 1967 salury d ata fur state
and local air pollution control ageney unplm cex with BLS
NSF, and NSPE surveys indicate state and local :.\l m"
below the competition in the Libor niarket. i

6. Further o )lh)llrhml\ witli the 1967 ~ 63 Collepe Placemeat
Cowneld survey of salwry offers to mexperienced male
candidates Tor bachelor's and master's degrees vesnfted i a

. very discour: 1ing picture for stute and low 1] conrol anency
recruiting of competent colicie praduates; this condision i
compounded by the .\fmumulm.lud dl\ul\ antages o
hmxtcd organizutionad size,

®
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“mh’!-(‘ apptivation of the prevailing rates poliey along the
fines of the Ik irtford Pha, (B) reatistie fie \llnln\ in hiring
jates belween government annual and bisnnusd salary
selling l,(”(ul\, and ((‘) avoidanee of the sterile SUIVENS
limited only to comyy wrisans of other rovernmental sbaries,

- What can be done about the bleak comparative saliry
gitnation?  The obvious, simple answer is Lo merease <alavies
to cleadly competitive levels hy means smarized in itemt 7
rhove:  However, the answer is not so simple when the facts
of state and Incal contiol azeney status ure veviewed,  “Fypi-

ceally, such agencies are small subdivisions of health depart-

ments with many manpower shortaze speeiadtios nHlong estal-

hished subdivisions competing for the budiety dollus. In -

turn, the health departiment as a whole usualiy must compete
with other departments far needed shares of the entire juris-
T picture ix partially modified by ear-
marked federal grants-in-aid provisions.  Salary adjusiments
are Lypically ke if not last on the agenda of budgetary deci-
sion-making. meaning that the remaining funds from anti-
cipated revenues, ef al., may be inadequate to meet all needed
inereases in sularies atons with nereased numbers of positions.
What lnp,wuc" The salary surveys presented .d)ow indieate
some cumulative results.
What el=¢ has Leen happening rcl:lwc to such results?

Public service employees have bLeen joining unions, have

begun collective barzining, and (helow the {ederal level) have
DBezun strikings in increasing numbers i recent years. The
future impact of steh oreanized empioyee efforts is ta =ome
extent foretoid by what bappened eardier in private industey,
Salaries tor the oreanized can be expected {o became inereas-
ingly competitive. with benedicial ~ide effeets to some of the
wnorganized ine n.«{in-' adhmini~teative and executive sudary
Lestionge are werthy of artentien b are

P,
el il

How can air pmhmon confrol azencics expeet to mmrc~t
(initialy recruit) needed talents< and then maintain the interest
on a eaveer basiz, in lisht of the limitations outlined above?
Can a mational “weasury™ of fidornation on trained and ex-
pericheed manpower he established, maintained, and utitized?
Can such talent become part of an intergovernmental career
system {o cope with high priority control needs and at the
same lime pravide for the growth and recognition offered
employees in larger organizations?  Can intergovernmental

mobility be fo~tered by interzovernmental retirement systems”
or alternative plans with the sane effeet of not penalizing the

experienced publie servant for moving into new job chatlenges?

Cun carcer developiment plans in the publie service be estab-

lidied comparable ta these fomnd in such holding corporations
as Standurd of Jersey?  Wien will Congress pass_ueedvd,
related legislation such as the Tntergovernmental Personnel
Act spousored for same yeurs by Senator Muskie, and the
Intergovernmental \M: anpower Act formulated under the

Clesdership of U, S, Civil Service Commwmn Chiatratan Jolm.

Macy? . .

Auswers to these questions, and a myriad of related ones, are
Lisie resardless of what g practicular salary study may or may
nof indicite,

The anthor's sulary study of state and local air pollution
control azencics is 1 haseiine studv; it requires refinement, and
coordination with tiee Foderal 1967 bascline study in \\lmh
there was very littde dupliention of data. The siteation ealis
for folinwu stteation as outiined in the Air Quality Act of
T~ *mmh! bie o sophistiented as wea
sive report == which realistivabiy faces up ta the probiem —

not mere nwmnliers (mpl:\ul and paid in government, in-
dustr vy vesearel, and reiated areas <= bt an amdysis in depth

wlong the hnes presented in another papier on the Jeveds of

_:"l"lmbn‘ 1946 Yolume 10, No, §

HESNT npu hien-

zevoes iu pragnudically an comprrative: progiesstin il h..,,.,
air pallution cammunitios,sreas, couy mwl\ o what are the
problom reas, wul what are the "nunpower™ caises, Mo,
power” s plieed guates beeause this refers (o the vulire
speetram of human elenvents—= - (@) iteroals “within the A1'C
aeeney, withi the goverrunent azeney ahave the APC aveney
nn!udm;, excerlive elected and appointed officials: ol &)
externaly - the lepislative body, the judiciary, cc.mm“,,”\.
power stracture, news nmll 4 .md rel: nml g \nlm\\c
bles,

\1\])hml|un of the PPPRS 'm]nuu‘h to mlm--u\(-n\n\.q.h.l
decision-making in polhution contvol is ealled for at the eartiest
peesibility — to have positive etfeet in determining intelfizent

\.u’l A~

alterizitives in progeam, buduset, and mplementation via
manpower, cquipment, facilities, and incentive systems for

polluters to speed up control at the sourees of pollution.  The
1967 Air Quality Act sets the stage for ereative federlism,
i.e., spelling out the rvoles of federal and sute levels, with
rather tight timetables for states to establizht recional sian-
dards and implement them.  Baold, direct actions may welt
allucate our citizens money (taxes coliccted) and radically
incrcased supplemental funds from fines {or vielations on e
hasts of results achieved, i.c., not primarily on the busis’of
repeated extensions of budzet and grant “pitehes,” but upsn
reduction of pollution at the sources, with obvious conce-
quences for control agencies and po.lulcrx. Searce, highly
paid professionals are not necilerd 1o measure poilution at the
sourees;  so-catled - paraproiessionals and  subprofes<ivials
requiring comparativeiy  limited education, training, azd
financial expenditures, can hielp fill the manpower gup, Teduce
poverty as well as poliution threugh the strategy of cross-
comumitment involving the interacetion of two (or mo.u) pro-
grams with diferent but mutually helpiui goals.
Achnowieaygeniani

The rescarch for ihis paper was supporied npaai b agiaat iroim
the National Ceuter for Air Pollution Control, USPUS/IIEW,
Grant No. APUOOU2.
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')‘,\c MCOXICN }"U\'L‘llllllk'lll.\ H)Hg'.‘\(nnu.
fng policy to promote “Nexicaniza-
tion” of foreipu-owned companics.op-
erating within its berders has won a
signal success with the sale by General
Electric of 10456 of its Mexican subsidi-
ary to Mexican nationals. Ceneral
. Electric de Mdéxico, the country’s big-
gest manufacturer of eleetrical prod-
ucts, had been one of the major
Mexican firms still wholly owued by a
forcign parent.  Last vear it carned
$2.7 million on sales of $40 million,
CL's yiclding to government suyeces-
tions to Mexicanize, after prolonged
tallis, may put increased pressure on
other large wholly owned subsidiaries
of forcign companics, such as General
Motors and Ford. to do likewise.
GE's stock offering, restricted to
“Mexican nationals and forcigners who
arc peomancent residents, was an’ inj-
tial success. The 446,000 shares sold
to Mexican investors at the equivalent
of §5.50 a share were oversubscribed

"and quickly rose in price on the Nex-

ico City stock exchange.

The Mexicanization of Mexican in-
dustry is a complex issuc of interwoven
Jaws,- official decrces, and unolfiicial
arm {wisling.  Major scclors ‘of the
cconomy, among them the petrolecum
industry, the production of basic pet-
rochemicals and most {ertilizers, elec-
tric power. and railroads are run solely

I3V SOV e it et v i e sreriemn ey tnees | aes

general, thaugh, Mexicanization is not

2 maller of nationalization but rather
of participation of private Mexican in-
vestors in partnership with foreign
capital, , :

Even where there is no legal re-
qQuircment for Mexicanizalion, govern-
‘ment policy encourages it.  And gov-
emment officials can apply many sub-
tle pressures to bring it about. ‘Fimns
that Mexicanize may, for example,
find themselves less hindered by offi-
cial red tape. Tax concessions, im-
port licenses, and tarill protection all
may be casier to obtain.

The Mexican affiliates of several
U.S. chemical companies have been
Mexicanized for many vears.  Cela-
nese has long owned less than half of
its two large Mexican enterprises. Du

Pont has & wholly owned subsidiary-

that makes explosives, paints, and ag-
ricultinal chemicals, bat most of s
expansion south of the border in the

[l:lsl 1 years has been vongh foue
joint ventures i which it interest is-

9% or less.  Union Carbide Mexi-
tana, in o whiech the US. parend’s stadie

now 15 GO% ) wld wosd 16 the Mevican ‘

sublic in JUGU.  Nevertinless, By
arge Meaican producers of chemicais
rontinue to he wholly owned anns of
heir V.S, parents.

Humber of offers

Averape offere

1962-68 1967-61 1966 67 3s65-44
Bachelor's-degree candidatos _
Chemical engincering 3228 $ 290 $ 1 S e
Chcmistry 493 729 689 61¢
M;istcr’s~dcgrcc candidates » :
Chermical engineciing 613 919 858 g9
Chemistry 90 - 864 814 760
Doctoral-degree candidates ' .
Chemical engineering " 46] 1247 11725 1102
6§88 1180 s - 1063

Chemistry

" Source: College Placeraent Councit

RECRUITING:
Salaries Up, Gifers Down

Vicewed as not quite enough by the
1968 graduate, far too much by his

- Jess recently graduated coworker, com-

petitive by his employer, and likely to
drop drastically {o an Army private’s
pay of 8102.30 by his Jocal draft

board’s action—starting salarics for this

year's graduales continued the familiar
upward pallern.  Hat fewer olfers
were made and sajariec were wn pat
serniter nis niioi s bib i,al-i’-'--g!:'n:-‘ yesus

That's the starting salary picture
that emerges from the Coliege Place-
ment Council's salary survey of the col-
lege recruiting scason just cempleted.
The Bethlehem, Pa., council calls
this an crratic recruiting year.  In Jan.

uary, {or cxample, the number of ofiers’

to technical students was down 26%
from last year. By March this Joss had
been recouped and a slight increase
took place. But activity then leveled
ofl to a year-end lotal that was 1.4%
below last June's,

Overall, the volume of -offers
dropped 2% at the bachclor’s degree
level from last year. Even more se-
rious was the decline in offcrs, to ad-
vanced degree graduales.  The nuine-

- ber of olfers this year to those graduat-

ing with master’s deyrees  dropped
18.9%% while ofiers to those with doc-
toral degrees fell 12,495,

A major [actar hehind the decline
in oflers, the CPC study points out, is

Credneed activity by the acrospace in-

dostry.  Acvospace regivtered e dvap
of 23.74% this.yeur over nt despite the

syw

fact that it anade more ohiers (G137

than any other emplover viaup o the -

study, which iv based on infoisedion
on male praduates at 107 wniversities
and colicees from coast to coast,

chemicals, drugs, and allivd products

The-

group was third with 3326 oficts, Le.
hind clectronics and instruments with
4380. _
The chemicals-drugs group, Yowe
ever, offered the top average stasling
salary of $767 per month to bachelsr's
degree graduates.  Among all typss of
eiployer, the bachelov-level.cher
engincers and chemists fared 12
well when compared with orac:
in other arcas. The chemical caxi
neers topped the CPC salary Vst far
the third c<traioht vear with avecnan

g

Giitees ol ’:JA::‘;K;. iavee TS IRV
June. Bachelor-level chemists reccived
ofiers of starting salaries that were nss
than those made to cngincers, but’

. high among tiie sciences with avenzn

. ing year.

offers of $729 per month, an inciease
of 5.6% over lust year. This contiaiis
with an increase of 79% for the precesd
A similar drop occutred in
the dollar average of offers to techuical

- students; it rose 6.5 this vear, cco-

pared with a 7.3% gain in the previ-
ous scaso:n.

GRANTS:

H.R. 875 a Key First Siep

The funds authorized in JLR. 875 fur
institutional grants are a diop in G2
buckel compared to the necds of cue
leges and® universitics, Do, Haney
Braaks told Rep. Emilio Daddain’s

‘Subicomimittee on Science, Jrmench,

and Development, However, he ame
tinned, the proposaly in the bill e s
impartant first step it slonld Le
taken if the pressing finncial
lemns of the schooiy i scienre o
tion andl seientific yesearcin are Ui B
soived, : -
De. Brooks, dean of cnytineerin b
Flarvard and chaivan of the Nty ral
Academy of Scicnces’ conumtive ot

.
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years. For the class of 1972-1973,.we prognosticate a
“‘"“T“"L salary. for master's degree chemical engineers
sl $1,,18/mo., and for Ph.D. CnL s of $1,600/mo.
(over $19.6007yr.).

As we said 2t the start of this article, maybe we n]l
Suht to o back to colicpe and start over.

The bar graphs on this page may bring us back {o a
segree of & uuaht) These are starting salarics for 1968

tnf*zncﬂ tiincering 8.8, degree yraduates, broken
- ¥en by the industry seyments that they entered, com-
z:ucd With the data for last year. Each bar represents
: im‘ taihile £0% range of oMera. The line through cach
bar is e bveszge salary oler, calculated on the entire

SALARIES for B.S. graduates. See text (below) for explanation.

range of offers (not merely the middle §09 shown).

In 1968, average ofters for the fickls shown ranged
from $755/ma. (research and consulting organiza-
tions) to $804/mo. (petroleum); this is a spread of

" alinost $50/mo.

Lust year, the range was smnllcr.$(08/mo. (metals)
to $743/mo. (pclrolcum)

If you read the articie, “How Do You Sl.md in Your
Salary Progress?” in the last issue of CriryMicat XENGi-
NEERING, you nny recall that the technigue i3 28 azed
on published starting salarics. Now you have some new
numbers Lo piug inté author ‘Olden's. formulas. \Wo
wish you good Juck, -

' fugust ﬁb, 1988 —Chomical [nginctning
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Afr Pollution Control Office
P.. 0, Sox 129500
Philadelphia, Pa. 19198

Horman R.. Ingrahau, H. B.

Conmdssioner ‘
Philaaelphia Departzeat of Public Healch,.
Room 540, Municipal Services Building =
Philadelphia, Pennsylvania 19107

Dear Drm Ingrahaﬂ;,

As a result of the couments you ‘wade on the draft copy of the report
evalugtion for the.Philadelphia progras, we have revised the repert to
reflect many of- your recommendations. iowever, baaed upou the review
‘of the ﬁh&ervatieu team ‘that was sent to your agency, and circumstances
at thst time, other. 1gsues and recommendations rewsin in tact. We
realize that your program has already made significant achievements
since the APCD coudueted that review. We yelcome this progress and
realize that your program is headed in the proper direetion to implement
some of the other racomran&acions that were made.

Although .this report says 'Draft Copy™ on the cover, At wiii Serve as
the final report that will be issued from this office.  We look ferward
to centinuing our work with your agency. TFor any. ‘assistance or resources
thaﬁ are needed by the program or further clarification of this’ renort,
please do not hesitate to contact we. We.recommend that this report
‘serve as a document td be usad by your asency aud as a guida for futura
program improvemants..

Sincerely yours, -

'ORIGINAL SIGNED BY
| S.; R. 'W.asfsf'e.I:SUg; :

" Stephen R. Wessersug
Regional Alr Pollution
Control Di:ector

“Enelosure: As sta.ted‘

“ce:  Mr. Bdvard F.-Wilsen
Asat. llealth Commissioner



