
__ - - __________

I — AD AObI 123 CONSTRUCTION ENGINEERING RESEARCH LAB (ARMY) CHAMPAI—ETC FIG 13/2
USER EVALUATION OF CERL AIR. WATER/WASTEWATER , AND SOLID WASTE —ETC (U)
SEP 78 V V SINSH. B A DONAHUE

UNCLASSIFIED CERL—SR—N—58 NL
I

.; fl I_ _ 
______

DAn

U

K p 
- I’I



rr I~~

‘ 
_i~

construction

LEVEL ~~~~

_

~~~~~~~/

laboratory 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

USER EVALUATION OF CERL AIR ,
WATER/ WASTE WATER, AND SOLID

I
’

, WASTE SURVEY GUIDELINES

ii 
- I . ,.4 . .

by
- V. V. Singh

B. A. Donahue

>-
0~
C-,

w
-J
U-

III I I IC-,

~~~RL

~ 8 1. 1 0 
~~ Approved for public release; distribution unlimited.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~ _ _



The contents of this report are not to be used for advert ising, publication, or
promot ional purposes. Citation of t rade names does not constitute an
official indorsement or approval of the use of such commercial products~
The findings of this report are not to be construed as an official Department
of the Army position, unless so designated by other authorized documents.

4 ~~~
.

DES TROY THIS REPOR T WHEN IT IS NO LONGER NEEDED
DO NOT RETURN IT TO THE ORIGINA TOR I

4 ’ L

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  —



‘- ‘
U’

SECURITY CLASSIFICATION OF THIS PAGE (Wi~en Dais EnI.red)

bED,’
~~~

’ 
~~~~~~~~~~~~~~~~ 

D A I E READ INSTRUCTI ONS
,~ r , .j ri I I1~J ’..V M I~ I M I I’JI’ U ~‘J BEFORE COMPLETII4G FORM

~iI~ ~~~~~~~~~~~~~~ 
~~~ 

12. GOVT ACCESSION NO. 3. RECIP IENT ’S  C A T A L O G  NUMBER

p..- ‘rirs er ner ~~nT ~~~~~~ ~~ JV~~RED

V i  USER EVALUAT ION OFJE .AIR ,J~ATERL1otASTEWATER ,_ / f f  ISPECIAL r , /
I ~AND SOLID WASTE SJ R~~

( 
~1JIDEL1NES 

~
j’ . L~~~ -

— - ~~..- -.-. .. ~~~~~~~~~~~~~~~~~~ 
‘-

_ 
~~—~~ ,—~~~~-‘ ~~. PERFORMING ORG. REPORT NUMBER

lj ~~T 8. C O N T R A CT O R G RA N T P4UNBER(.)

~~~~~ onahu~7 ~X±iI) 
_ _ _ _

9. PERFORMING ORGANIZAT ION NAM E AND ADDRESS to .  PROGRAM ELEMENT. P .IECT . TA

U.S. ARMY ENGINEER ~~ ~ W O RK UNIT.)f~~~~~ERS —~~
CO NSTRUCTION ENGINEERING RESEARCH LABORATOW( ‘\...~~ 4A162121A8~6J.O1-004P.O. Box 4005, Champaign , IL 61820 —

II. CONTROLLING OFFICE NAME AND ADDRESS ..—— n•r~~... -v

( j j  Se~~ J~~~~ 178
i$,—~~UU~~EW O F P A~~E~~

_______________________________________________________ 

40
14. MONITORING AGENCY NAME & AODRESS(If diEt., I from Contro ll ing Offic e) IS. SECURITY CLASS. (of this r.porl)

Uncl assified
- 

ISa. DECLASSIFICATION/OOW N GRA D I N G

16 . DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distri bution unlimi ted .

Il. DISTRIBUTION STAT EMENT (of It. .b.t,act snt.r. d in Block 20, if d iff ere n t from Rep ort)

IS. SUPPLEMENTARY NOTES

Copies are obtainable from National Technical Information Servi ce
Springfield , VA 22151

IS. KEY WORDS (Contlnu. on r.v.r.. side ii n.c..wy ~d identify by block numb.,)

pollution survey guidelines
quality parameters
emission inventories

-...

54 A U 1~~~~~T ( C t~~Js ~~ ,.v. v .5~~ IS n.s.. wy ~~d td.ntifr by block numb.,)

This report presents a user eval uation of three instal l ation pollu-
tion survey guidel ines publ ished by the Construction Engi neering
Research Laboratory for the areas of air , water /wastewater , and solid
waste. The three guidel ines are: (1) Air Pollution Survey Guidelines
(CERL-.TR-N-5/ADAO29~33), (2) Water! Wastewater Survey Guidelines (CERL-
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such quality parameters as comprehensiveness, practica lity, and Army
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~‘~re%evance. The user evaluation reveal ed that the overal l rating of

• these guidelines was generally ~excel1ent~ to ~good.~ Suggested areas
of improvement were: (1) simplif ying or eliminating the highly tech-
nical areas, (2) expandIng information and coverage of emission factors,
(3) provIding more detailed Information on state pol lution regulations ,
(4) providIng more examples on principles presented In the guidel ines,
(5) providIng more Information on stream flow measurement, and (6) pro-
viding more information on conducting air pol l ution emission inven-
tories.
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This investi gation was performed for the Directorate of Military
Construction , Office of the Chief of Engineers (OCE ) , under Projec t
4A16212 1A896 , “Environmental Quality for Construction and Operation of
Military Facilities ” ; Task 01, “Environmental Quality Management for
Military Facilities” ; Work Unit 004, “CharacterIzation of Wastes From
Army Instal lations. ” The QCR Is 1.03.006(3). The OCE Technical Monitor
was Mr. V. Gottschal k , DAEN-MCE-D .

This investi gation was performed by the Environmental Division
(EN) , U.S. Army Construction Engineering Research Laborato ry (CERL).
CERL personnel directly Involved in this investi gation were V. V. Singh
and B. A. Donahue .

Dr. R. K. Jam is Chief of EN. COL J. E. Hays Is Comander and
Di rector of CERL, and Dr. L. R. Shaffer is Technical Director.
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USER EVALUATION OF CERL AIR , ‘

WATER/WASTEWATER , AND SOLID WASTE
SURV EY GU IDEL INES

1 INTRODUCTION

Background

During FY75 and FY76 , CERL publ ished a series of installation pol-
lution survey guidelines in the areas of air , water /wastewater , and
solid waste. Designed for use by the Installation Directorate of Facil-
ities Engineering ( DFAE ) personnel , the guidelines present survey
methodologies for acquiring relevant and accurate waste characterization
data which are important in effectively and economically pl anning and
implementing pol lution control programs , and In preparing environmental
reports requi red by various Federal , state , and local legisl ati on.

Air Pollution Survey Guidelines ’ presents techniques for devel oping
a comprehensive air pol lution management plan and contains information
on emission inventory procedures , source cate gorization, emission calcu-
lations , and regulation compari sons. It discusses air pollution dis-
persion and factors affecting dispersion , such as source character-
istics , meteorologi cal factors , and physiological effects. A section
about ambient air monitoring discusses the classification of common air
pol lutants and some general principles of an ambient air monitoring net-
work such as Instrument selection and optimum instrument siting.

Water/ Wastewater Survey Guidelines2 provides assi stance in planning
and performing water/wastewater surveys. It provides the format for
planning an appropriate survey , given a specifi c need for data. The
types of surveys covered include (1) regional and installation surveys
designed to gather background information for regulation compliance , (2 )
waste source evaluation surveys, and (3) ambient water quality eval u-
ation surveys, which provide Information for regul ation compliance
inqui r ies , environmental impact analyses , problem characteri zations , and
desi gn analyses. Additionally, the report provides background infor-
mation on performing mass bal ances, developing sampling points ,
eval uating wastewater sources, and taking flow measurements.

Schanc he, G. W., and B. A. Donahue, Air Pollution Survey Guide i~ nes
for Army Insta l lations, Technical Report N-5/ADA029633 (U.S. Army Con-

2 structlon Engineering Research Laboratory [CERL), July 1976).
Schanche, G. W., L. A. Greep, J. R. Cannon , and B. A. Donahue ,
Water/ Wastewater Survey Guidelines, Technical Report N-11/ADAO33223
(CERL , November 1976).
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Solid Waste Survey Guide lines 3 provides techniques for devel oping a
comprehensive solid waste management plan. The report contains infor-
mation on how to determine legal constraints , characterize specific
waste sources, evaluate current management programs, and establish
survey requirements. The report describes techniques for determining
the quanti ty and physical composition of waste streams and provides
guidel ines for devel oping sampling programs.

The purposes of this study were (1) to conduc t a user evaluation of
CERL guidel ines wi th respect to such quality parameters as comprehen-
siveness , practicality , and Army relevance , and , (2) to document any
changes which may be necessary to make the guidel ines truly responsive
and meaningful for instal l ation planning, operating, and maintenance
personnel .

Approach

CERL initiated the user evaluation program in FY76 at nine Army
instal l ations which were recomended for participation in the program by
HQ FORSCOM based on the following cri teria:

1. Installations were either expected to have previous waste char-
acterization survey experience in the pollution area being evaluated or
were expected to need waste characterization data in the near future.

2. The instal l ation DFAE personnel actually participating in the
user eval uation were expected to be qualifi ed , either by education or by
experience , in the applicable pollution area.

Other criteria used to sel ect the nine sample installations were
geographical distribution, installation population , and installation
activity. Consequently, the selected installations (see Table 1)
represented all parts of the Continental United States (CONUS), plus
Al aska and Hawaii. The daytime population , including military as well
as civilian personnel , varied from 5400 to 31,200. The major activities
at these Installations included personnel administration; combat train-
ing and operational planning; housing, feeding, and health care of sol-
diers and their families; and off-duty recreational and educational
opportunities for installation personnel .

• hanche , G. W. , L. A. Greep, and B. A. Donahue , Installation Solid
‘te Survey Guidelines , Technical Report E-75 /ADA018879 (CERL , Octo—
• 1975).
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The Sanitation Branch Chief and the Master Planning Branch Chief at
each participating instal lation reviewed the guidelines thoroughly and
then completed a questionnaire . The questionnaire consisted mostly of
“closed” questions which offe red the participants a choice of alterna-
ti ve replies (e.g., multiple choice). A limited number of “open” ques-
tions gave participants the opportunity to provide their own i nput in
areas not specifically covered by the “closed ” questions and provided
space for lengthy comments, etc. The appendix provides a sample ques-
tionnaire for the Installation So lid Waste Survey ~uidelines.

The questionnaire resul ts provided evaluation of the guidel i nes and
revealed Information relating to an individual installation ’s environ-
mental background (such as number of employees involved with installa-
tion pol l ution control programs, these employees ’ education and
experience, and the installation ’s current practices and future needs in
the respective environmental areas). The guidelines eval uation section
of the questionnaire s provided the following information :

1. User eval uation of the technical contents of the guidel ines
wi th respect to presentation , conciseness , comprehensiveness , practical
applicability, and adequacy of reference materials.

2. Responsiveness of the guidelines wi th respect to the waste
characteri zation needs of the installation.

3. Specific portions of the guidelines which the user found most
useful and least useful .

4. User recommendations for changes, improvements , additions , and
del etions to make the guidelines more meaningfu l and comprehensive.

Table 1

Installations Selected to Participate
in the User Eval uation of the Gui del ines

*1. Fort Carson, Colorado
2. Presidio of San Francisco , California
3. Fort Stewart, Georgia
4. Fort Drum, Mew York
5. Fort Shafter , Hawaii
6. Fort Ord, Cal i forni a
7. Fort Polk, Louisiana 

*8. Fort Richardson , Al aska
9. Fort ~~ade , Ma ry land

* Installations failing to return the questionnaire.

8
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2 F I N D I N G S

General

Of the nine installations selected to participate In the user eval-
uati on , only two failed to return the questionnaires. The question-
naires returned from the remaini ng seven installations were generally
wel l answered and complete . It was determined that the data provided in
the questionnaires were sufficient for valid assessment of the desired
information. Every question was analyzed , quantitatively or qual-
itatively, depending on the nature of the particular question. It was
determined , however , that statistical analyses of the data would be
inappropriate because of the smal l number of participants. Table 2
lists the installations which evaluated Air , Water/Wastewater, and Solid
Waste Survey Gui delines , respectively.

Tabl e 2
Installations Participating in the Eval uation

of Air , Water/Wastewater, and Solid Waste Survey Guidel i nes

Air Pollution Survey Guidelines f o r  Army Installations

Fort Stewart , Georgi a
Fort Drum, New York
Fort Shafter, Hawaii
Fort Meade , Maryland

Water! Was tewater Survey Guide lines

Presidio of San Francisco , Cal i fornia
Fort Shafter, Hawaii
Fort Pol k, Louisiana

Installation Solid Waste Survey Guidelines

Fort Shafter, Hawaii
Fort Ord , Cal i fornia
Fort Polk , Louisiana
Fort Meade , Maryland

9
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Current Waste Survey Background of Participating Installations

Seven individuals from four installations eval uated the f ~~~~~ •ili-

~z~ ion SoZiJ  Was te Survey Guic1el~n&~ . The number of empl oyees and the
type and size of solid waste facilities were , as expected , direc tly re-
l ated to the population of the indiv idual Installation. However , only
seven out of 37 employees at all four Installations had any formal edu-
cation and/or experience in the solid waste management area. Each in-
stallation had at least one solid waste facility (sanitary landfill),
and three of them had incinerators. One Installation had been desi g-
nated by the Army as the site for paper recovery and recycling at the
end of FY77, while another Installation was currentl y recovering and re-
cycling paper. Solid waste surveys had been conduc ted at all four in-
stallations. The primary purpose of most of these surveys was to eval u-
ate current solid waste management programs , such as col l ection and
di sposal systems, sanitary l andfill and inc i nerator operations , and re-
source recovery and recycling programs. In a few cases, the survey
gathered background information either for environmental impact analyse s
or for estimating the amount of solid waste generated in order to desi gn
new sanitary l andfills and/or incinerators.

Four individual s from three installations evaluated the ;~~ r: c- r / ’
Was tewater Survey Guide lines. The number of empl oyees responsible for
water/wastewater management at each of the three surveyed installations
was directly rel ated to the individual instal l ation ’ s popul ation. How-
ever , seven of 27 empl oyees had some formal education and/or experience
in the water/wastewater management area ta sli ghtly better ratio than
for solid waste). All three installations had conducted two or more
water/wastewater surveys in the past. One installation had conduc ted
four water/wastewater surveys In less than 2 years. The four most
common reasons for conducting these surveys were: (1) to provide
engineering studies for wastewater treatment facilities , (2) to assess
ambient water quality, (3) to respond to National Pollutant Discharge
Elimination System (NPDES) permit requirements , and (4) to provide back-
ground information for preparing environmental impact assessments and
statements.

Five individual s from four installations eval uated the Air ?e~ l l~~—
tion Survey Guidelines for Army Installations . In rel ation to the total
number of empl oyees working in the Sanitation Branch , the number of em-
ployees having some degree of formal education and/or training ‘

~~~ tne
air pollution area was about the same as for the solid waste area. All
but one of the surveyed instal l ations had conducted air pollution sur-
veys in the past. The most frequent reasons for these surveys were in-
ventory of stationary air pol l ution sources for regul atory compliance
reports , and col lecting background information for environmental impact
analyses and statements .

10
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It shoul d be pointed out that the Sanitation Branch at an Army in-
stal l atlon may not always be responsible for air , water/wastewater, and
solid waste management. Consequently, personnel trained In one of these
areas may bel ong to some other organizational el ement in the installa-
tion, and therefo re, may have been excluded in these fi gures.

User Eval uation of the Guidel ines

Ei ghty-five percent of all eval uators were able to read each report
in 4 to 8 hours. Some eval uators were even able to re-read certain
portions of the report during thi s time. All sections of the three re-
ports were re-read by at least one eval uator for several reasons , the
most common being that the section covered material that the eva lua tor
ei ther knew wel l, or wanted to know more about. In other instances ,
eval uators reported that they had to re-read portions of these reports
to understand or clarify questions about the subjec t matter. All three
reports were judged “ good” to “very good” wi th respect to suc h quality
parameters as accompl ishment of stated objectives, comprehensiveness ,
clari ty, and organization of technical matter. As technical refe rences
fo r air , water/wa stewater , and solid wa ste survey techni ques, the re-
ports were found to serve the needs of installation DFAE personnel ( see
Tables 3, 4, and 5) . The following sections provide a detailed dis-
cussion about more substantive findings from the questionnaire infor-
mation.

Installation Solid Waste Survey Guidelines

Seven individual s from four installations eval uated thi s report.
Tab le 6 summarizes the info rmation generated from the eval uation of in-
dividual chapters. All chapters of this report were generally rated
“good” with respect to various quality parameters. Most eval uators
found that the information was of practical useful ness , interesting, and

F fulfilling to their needs. Substantive comments were made on Chapters
3, 4, and 5 and en Appendices A, B, and C.

Chapter 3 - Survey Guidel ines. The contents of this chapter were
rated “fair~ wi th respect to comprehensiveness by 43 percent of the
eval uators. A substanti al number of eval uators indicated that the tech-
nical matter coul d not be gainfully used in practice and that the mater-
ial was not responsive to their present or future needs . However , a
careful analysis of the user comments reveal ed that only one portion of
this chapter was responsible for these somewhat lower ratings . The
“sampl e popul ation si ze” secti on of this chapter provides guidance in
calcul ating the number of samples requi red for composition and
wei ght/vol ume determination. The procedures for determining moderately
precise and very precise estimates requi re statistical techni ques to de-
termine the sample si ze which will insure that resul ts fal l wi thin a

11
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Table 3

Overal l Eval uation of Installation
Solid Waste Survey Guidel i nes

a. Ratings With Respect to Various Quality Parameters

Rating (%)
Excellent Poor

Quality ?arameter 1 2 3 4 5

Accomplishment of objectives 33 66
stated in this report

Comprehensiveness of technical 33 66
material

Clari ty of technical material 66 33

Organization of the report 50 33 17

Adequacy of the report as
- a technical reference 33 50 17

on installation pol l ution
surveys

b. Response Wi th Respect to Responsiveness
and Usefulness as a Technical Reference

Response (%)
Question Yes No

Is thi s report responsive
to your needs in the solid waste 86 14
mana gement area?

Do you think you will use this
report as a technical 100
reference In the future for
solid waste surveys?

12
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Table 4

Overall Eval uation of Water/Wastewater
Survey Gui del i nes

a. Ratings Wi th Respect to Various Quality Parameters

Rating ~%)Excellent Poor
Qualit y Parameter 1 2 3 4 5

Accomplishment of objectives 1 2 3 4 5
stated in the report

Comprehensiveness of technical 100
material

Clarity of technical material 50 25 25

Organization of the report 50 50

Adequacy of the report as
a technical reference 25 50 25
on installation pollution
surveys

b. Response With Respect to Responsiveness
and Usefulness as a Technical Reference

Response (%)
Question Yes No

Is this report responsive to 75 25
your needs in the water/wastewater
management area?

Do you think you will use 100 -

this report as a technical
reference for future

¶ 
water /wastewater surveys?

13



Table 5

Overall Eval uation of Air Pol lution Survey
Guidel ines for Army Instal lations

a. Ratings With Respect to Various Quality Parameters

Rating (%)
Excel l ent Poor

Quality Parameter 1 2 3 4 5

Accompl ishment of objectives 60 20 20
stated in the report

Comprehensiveness of technical 40 40 20
material

Clarity of technical material 20 60 20

Organization of the report 80 20

Adequacy of the report as
a technical reference
on installation pol lution 40 20 40
surveys

b. Response Wi th Respect to Responsiveness and
Usefulness as a Technical Reference

Response (%)
Question - Yes No

Is this report responsive to 80 20
your needs in the air pol l ution
area?

Do you think you will use
this report as a technical
reference i n the future
for air pollution surveys? 80 20

14
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certain predetermined confidence interval . Many eval uators found the
theory and application of these stati stical techniques difficul t to un-
derstand because of the mathematics invol ved , and because several ty-
pographical errors made the subject somewhat confusing. This conclusion
is supported by the fact that even though users recommended less exten-
sive coverage of the statistical techniques, they al so suggested that
nomographs, computer programs, and more Illustrations and examples be
provided to make sample size determination calculations rel ati vely easy
and straightforward.

Chapter 4 - Data Acquisition. The only improvement recommended for
this chapter was to simplify the langua ge to a l evel more compatible
with the skills of the wage-grade employees who may actually be re-
sponsible for data acquisition.

Chapter 5 - Waste Di sposal and Collection System Guidel i nes. The
major(ty of users indicated that this chapter, which provided an over-
view of waste col lection and disposal practices (sanitary landf ills and
incinerators) should either be excluded from the report altogether or
addressed in another report. The users al so indicated an urgent need
for resource recovery and recycling guidelines.

Appendix A - Solid Waste Regulations and Regul atory Agencies. Most
users found this appendix very useful , and many recommended more exten-
sive coverage of this area, Including the recently enacted leg isl ative
requirements. It was interesting to note that one person thought that
this appendix would be especially useful In contracting out solid waste
studies; however , another did not foresee much practical use for thi s
information. Still another user observed that legisl ative requirements
are constantly changing and therefore shoul d be updated and made avail-
able to the installation personnel regularly.

Appendix B - Solid Waste Survey Protocol. The users found this ap-
pendix to be a very good exampl e of a typical solid waste survey, but
indicated that further expansion of the subject matter , i ncluding more
examples, woul d be beneficial .

Appendix C - Solid Waste Emission Factors for Selected Army Activ-
ities. All users found the emission factors very useful . In fact, it
was strongly recommended that coverage be expanded to include as many
Army activities as possible.

Water/ Was tewater Survey Guidelines

Four individuals from three installations evaluated this report .
Table 7 summarized the information generated from the evaluation of

16
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several chapters and the appendix of this report . All chapters of this
report were rated “ good” wi th respect to various quality parameters by
75 percent of the evaluators. Eval uators found tha t the information
presented in these chapters was of practical useful ness, interesting,
and ful fil ling to their needs.

Chapter 2 - Survey Plannin g . The majority of users recommended
that more examples and illustrations on how to use the survey pl a n n i n g
flowcharts be provided .

Chapter 3 - Wastewater Mass Bal ance. It was recommended that more
examples be included to facilitate understanding of the purpose and
usage of wa stewater mass bal ance.

Chapter 6 - Sampling Guidelines. It was recommended that examples
be provided to simplify the understanding of the statistical portion of
the sampl e scheduling section.

Chapter 7 - Flow Measurement. It was generally recommended that
diagrams of flow measuring devices be provided .

Air Pollution Survey Guidelines for Army Installations

Five individual s from four installations eval uated this report.
Table 8 summarizes the info rmation generated from the eval uation of
several chapters and the appendix of this report. All chapters were
rated “ good” with respect to presentation and conciseness by 80 percent
of the evaluators; however, Chapter 2 and the appendix were rated onl y
“fair” wi th respect to comprehensiveness by 60 percent and 40 percent of
the eval uators, respectively. The remaining two chapters were rated
“good” wi th respect to comprehensiveness by 80 percent of the eval u-
ators. Otherwise, the eval uators general ly found the information pre-
sented in these chapters to be useful , in teresting, and responsive to
their needs.

Chapter 2 - Emissions Inventory. This chapter was rated “fair ” by
60 percent of the eval uators. Apparently, this chapter generated a
great deal of interest among the users. In fact, some eval uators indi-
cated that this report coul d serve as a desirable substi tute for the
EPA ’ s Compilation of Air Pollutant Emission Factors ,1 which is designed

1 Compilation of Air Pollutant Emission Factors, AP-42 (U.S. Env iron-
mental Protection Agency, February 1976).
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for general public use. Consequently, the users suggested that this
chapter be rev ised to incorporate expanded coverage of pollution sources
and activities found on a typical Army installation. A simi lar sug-
gestion mentioned that EPA ’s AP-42 did not provide procedures for esti-
mating particul ates from construction , demol i tion , or training activ-
ities. Since this survey was conduc ted, however, more recent editions
of EPA ’s AP-42 have been publ i shed which cover particulate emission fac-
tors from such activities as construction and demolition; nevertheless ,
typical Army activitie s such as training can only be covered in a report
like CERL TR N-S.

Chapter 3 - Air Pol l ution Dispersion. Even though this chapter was
rated “good” by 80 percent of the users, only 60 percent thought that
the material was responsive to their needs. One user indicated that in
his view the section on diffusion modeling provided good basic back-
ground information , but that it may not be used at the installation
level because of the complexity of technical material , the understanding
of which may require college-level chemistry and physics. Two other
users suggested that this section of the chapter be el iminated and that
the remaining parts be expanded wi th more illustrations and examples.

Chapter 4 - Ambient Air Monitoring . Even though this chapter was
rated “good” by 80 percent of the evaTuators, one thought that the mater-
ial was useful only as background information and that installation
personnel were unlikely to conduct compl ex air pollution surveys. This
user felt that information on subjects like data-gathering networks and
instrtmient siting mi ght be more applicab le to technical agencies such as
the U.S. Army Environmental Hygiene Agency , which special i zes in spe-
cific pol l ution surveys. On the other hand , other evaluators found the
subj ect matter use ful and adequately covered .

Appendix - Dispersion Model for a Point Source. Forty percent of
the eval uators gave thi s appendix a rating of “fair ,” because they felt
that the subject of a dispersion mode l for a point source is quite mathe-
matical , and apparently much too complicated for the avera ge installa-
tion employee. A majority of the users (60 percent) recommended that
examples of calcul ations Invol ved wi th such modeling be included to make
the topic easier to understand.
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3 SUMMARY

The results of this study are sunirnarized as follows :

1. Army installations have exhibited a continuous need for air ,
water/wastewater, and solid waste surveys for the purpose of

a. Eval uating current pollution management programs and pollu-
tion control facilities

b. Acquiring background data to prepare preliminar y studies
for desi~ iing new pol l ution control programs and facilities

c. Ac quiring background data to prepare environmental impact
statements and environmental reports required by various Federal , state,
and local regulatory agencies.

2. The Sanitation Branch of an installation may not always be
responsible for all pollution abatement programs of an installation.
Some smal l installations do not even have a sanitation branch , and other
large -insta llations may have an environmental office in addition to a
sanitation branch. But, whatever the organizational setup of the
installation , the person responsible for all environmental programs of
an installation is likely to possess adequate experti se in only one
environmenta l area, i.e., air , water/wastew ater , or solid waste. Fur-
thermore, this person is more likely to be an expert in the water/waste-
water area than in the two other areas. Consequently, only pollution
surveys of an el ementary nature are performed at the installation level .
More extensive , complex surveys are performed by architect/engi neer
firms (or other consul tants) on a contract basis , or by the U.S. Army
Environmental Hygiene A gency. Even so, the need for a specific pollu-
tion survey must be recognized at the installati on l evel ; therefore,
background data must be acqu i red as a basis for more extensive and com-
plex surveys. For this reason, participants of this study expressed a
great deal of interest in emission factors for typical Army activities.
CERL has published a separate report on emission factors for many Army
activities; however , emission factors have only limited use because they
provide only a gross estimate and are not available for all Army activ—
ities.

3. Overall , the installation personnel participating in this study
found all three survey guidel ines to be very useful and responsive to
their needs.

4. Study participants suggested several ways to make the guide-
lines more meaningful and sui table for use by installation personnel . A
substantial number of these comments and questions deal t wi th differing

21 
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admini strative and organizational procedures, mathematical errors, and
typing mistakes. Many of these deficiencies can be corrected if sub-
sequent editions of these reports are publ i shed. The fol l owing were the
more substantive suggestions and recommendations:

a. Hi ghly mathematical or technically advanced portions of
these reports, such as the population size section of Chapter 3 of
Installation Solid Waste Survey Guidelines , should either be deleted or
greatly simplified with examples and illustrations

b. More illustrations and examples shoul d be provided whenever
possible -

c. More extensive coverag e was recommended for the following
topics of each of the ~i1del ines. —

If l8tal la tion Solid Waste Survey Guidelines

Chapter 5 - Waste Disposal and Collection

Appendix A - Solid Waste Regulations and Regulatory A gencies

Appendix C - Solid Waste Emission Factors for Selected Army Activities

Wczter/ Wastewater Survey Guide lines

Chapter 7 - Flow Measurement

Air Pollution Survey Guidelines for Armil I ns tal lat ions

Chapter 2 - Emissions Inventory —

d. Al though not within the scope of these gui del i nes, par-
ticipants indicated a great need for resource recovery and recycling
guidel ines and for a regularly updated sumary of environmental regu-
lations applicable to Army Installations.

22
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Lj CONCLUSIONS

The user evaluation of the waste characterization guidelines
reveal ed that with respect to comprehensiveness , practicality , and Army
re l evance , the overwhelming rating ranged from “excel l ent” to “ good.”
There were some general suggestions , however, of how the survey guide-
lines could be improved :

1. Simplify or eliminate the highly technical areas
2. Expand information and coverage of emission factors
3. Provide more detailed information on state pollution regu-

lations
4. Provide more examples on principles presented in the guide-

lines
5. Provide more information on stream flow measurement
6. Provide more information on conducting air pollution emission

inventories.
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APPEND IX:

SAMPLE QUESTIONNAIRE

QUESTIONNAIRE
FOR

COMPREHENSIVE EVALUAT ION OF INSTALLATION
SOLID WASTE SURVEY GUIDELINES 

-

NOTE: This is not a large scale survey . With only twelve respondents
In total , CERL would appreciate a thorough evaluation of the report
on your part. Please rea4 the following instructions carefull y
before starting.

1. Complete this questionnaire soon after you are finished evaluating the
report.

2. DO NOT OMIT ANY QUESTIONS. If a particular question Is not aopflcable,
or you can ’t answer it for some reason , please state so.

3. Respond with written comments where applicable. If more space is needed ,
record comments on separate sheet of paper identifying the question at the
top of the sheet.

4. If any questions arise , please contact Bernard Donahue (217/352-6511 ,
Exter.sior, 387; Chanute AUTOVON : 495-1110.

5. Please mail , wi thin a month , the completed questionnaire , along with
your marked copy of the report, to:

Department of the Army
Construction Engineering Research Laboratory
ATTN: Bernard Donahue , E~4EP.O. Box 4005
Champaign , IL 61820
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1.0 GENERA L INFORMATION

1.1 Installation :____________________________________________________

Location:__________________________________________________________

1.2 Your Name:____________________________________________________

Off ice Symbol :_______________________________________________

Address:___________________________________________________________

Coninercial Telephone Number:_______________________________________

FTS or AUTOVON Telephone Number:_____________________________________

Today ’s Date :____________________________________________________

1.3 What Is the installation ’s primary function?
______________________

1.4 What is the approximate population of the installation (Includes

military as well as civilian personnel)?
___________________________
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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2.0 ENVIRONMENTA L BACKGROUND INFORMATION

2.1 How many employees work in the sanitation branch (excluding clerks
and secretaries)?__________________________________________________

2.2 How many employees have forma l training or experience in solid waste
management?_____________________________________________________________

2.3 What is your background in solid waste management?

Education:___________________________________________________________

Experience:__________________________________________________________

2.4 Which of the following solid waste facilities or operations are
currently in effect at this installation?

Sanitary Landfill ____________________________

Incinerator
_____________________________________

Resource Recovery and Recycling________________

Other (please describe) -

2.5 Have any solid waste surveys been conducted at this installation in
the past; or are there any proposals to conduct a solid waste survey
in the near future?

yes _____no

2.6 If answer to 2.5 Is “yes,” please provide the date and purpose of
each solid waste survey In the matrix below:
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3.0 GUIDELINES EVALUATION

3.1 Please indicate below the amount of time you spent in reading the
Installation Solid Waste Survey Guidelines.

0-4 hours______________

4-8 hours_______________

- 

8-12 hours_____________

12—16 hours____________

16-20 hours____________

More than 20 hours______________

3.2 Was this time spent going through the report only once?_______________
or more than once?

________________

3.3 If more than once , did you re-read the entire content of the report?
______________ 

or only portions of it?__________________

3.4 If you re-read only portions of the report , please list them In the
left column below , and indicate by checking the right column as to
why these portions or areas were re-read . (You can list the portions
either by chap ter heading or sub-heading, or by page numbers.)
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3.5 This question deals with specifi c technical areas of the report.
Please provide your evaluation of each of the following technic al
areas by checking the correct response. Please note that you must
provide an explanation where warranted .

3.5.1 Cha pter 2-- Waste Source Identification ” (pp. 12-28)

(1) Presentation : Good , Fair , Poor____

(2) Conc iseness: Good_— , Fai r , Poor____

(3) Comprehensiveness: Good , Fa i r , Poor____

(4) Can you put this technical area to practical use?

Yes , No -, Not Ap plicabl e____

(5) Adequate Reference Material:

Yes , No , Not Applicable ____

(6) Relates to Your Area of Interest: Yes____ No

(7) Useful to Your Present or Future Needs: Yes____ No____

(8) What changes do you recommend to improve this technical area?

More extensive coverage , exp la in:____________________

Less extensive coverage , expla in:____________________

More illustrations and examples , expla in :____________

Other (please describe):___________________________________
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(9) Please state below If you have any ouestion s or corinents
about this technical area:___________________________________

3.5.2 Chapter 3-- ”Survey Guidelines ” (pp. 28-30) -

(1) Presentation : Good , Fair , Poor____

(2) Conciseness: Good , Fair , Poor____

(3) Comprehensiveness: Good , Fai r_ , Poor_

(4) Can you put this technical area to practical use?
- Yes , No , Not Applicable ____

(5) Adequate Reference Material :

Yes , No , Not Applicable 
—

(6) Relates to Your Area of Interest: Yes____ No____

(7) Useful to Your Present or Future Needs : Yes____ No____

(8) What changes do you recommend to improve this technical area?

More extensive coverage , explain:____________________

Less extensive coverage , expla in:_____________________

More illustrations and examples , explain:____________

Other (please describe):__________________________________
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(9) Please state below if you have any questions or comm ents
about this technica l area: __________________________________

3.5.3 Chapter 4--”Data Acoulsi tion ” (pp. 38-48)

(1) Presentation : Good____ Fair , Poor____

(2) Conciseness: Good -, Fair , Poor____

(3) Comprehensiveness : Good , Fair , Poor____

(4) Can you put this technical area to practical use?

Yes , No , Not Applicable ____

(5) Adequate Reference Material :

Yes , No , Not Applicable
____

(6) Relates to Your Area of Interest: Yes____ No____

(7) Useful to Your Present or Future Needs : Yes____ No____

(8) What changes do you recornend to improve this technical area?

More extensive coverage , explain:____________________

Less extensive coverage , expla in:____________________

More Illustrations and examples , explain:____________

Other (please describe):
__________________________________
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(9) Please state below if you have any questions or comments
about this technical area:___________________________________

3.5.4 Chapter 5—- ”Waste Disposal And Collection System Guidelines ”

(1) Presentation : Good , Fair , Poor_

(2) Conciseness : Good , Fair , Poor_

(3) Comprehensiveness: Good , Fai r____ Poor____

(4) Can you put this technical area to practical use?

Yes , No , Not Appl icable____

(5) Adequate Reference Material :
- Yes____ No , Not Applicable

____

(6) Relates to Your Area of Interest: Yes____ No____

(7) Useful to Your Present or Future Needs: Yes____ No_

(8) What changes do you recommend to improve this technical area?

More extensive coverage________ expla in:____________________

Less extensive coverage , explain:_

More illustrations and examples , expla in:____________

Other (please describe):_

34
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(9) please state below if you have any questions or comments
about this technical area: 

___________________________________

3.5.5 Append ix A—- “Solid Waste Regulations and Regulatory Agenci es”
(pp. 53-62)

(1) Presentation: Good , Fair , Poor_

(2) Conciseness: Good , Fair , Poor____

(3) Comprehens iveness: Good , Fair , Poor____

(4) Can you put this technical area to practical use?

Yes , No , Not Applicable ____

(5) Adequate Reference Material :

Yes , No , Not Applicable ____

(6) Relates to Your Area of Interest: Yes____ No____

(7) Useful to Your Present or Future Needs: Yes____ No____

(8) What changes do you recommend to improve this technical area?

More extensive coverage_ , explain:____________________

Less extensive coverage , explain:___________________

More illustrations and examples , explain:____________

Other (please descri be):
___________________________________
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(9) Plea~ state below if you have any questions or cor”~en tsabout this ‘~ :hnical area: _____________________________________

3.5.6 Appendix B-- ”S~iid ~-i~ste Survey Protocol” (pp. 63-65) 
-

(1) Preseit ii i~ Good , Fai r , Poor____

(2) Co nc ise ness: Good , Fai r , Poor____

(3) Compr~’orsiveness: Good , Fair , Poor____

(4) Can y~-~ ~t~t tni s technical area to practical use?

Yes , No , Not App licable -

(5) Adeq ua~-~ Re-F cr ence Material: —

‘mes , N o ,  Not App l i cab l e____

(6) Rel a~.— s to Your Area of Interest: Yes____ No -

(7) Usefu l to Your Present or Future Needs : Yes____ No____

(8) What chanqes do you recommend to improve this technical -area?

More extens ve coverage_ , explain:___________________

Les s 9x te nsive coverage_ , explain:_____________________ -

More illustrations and examples , expla i n:____________ - 
-

Other (~lease describe): 
___________________________________
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(9) Please state belo~-: if you have any questions or comments
about this technical area: __________________________________

A

3.5.7 Appendix C—- ”Sol id Waste Emission -Factors for Selected Army -

Activities ” (pp. 66-67)

(1) Presentation : Good -, Fai r , Poor____

(2) Conciseness: Good , Fair , Poor____

(3) Comprehens iveness: Good , Fai r , Poor____

(4) Can you put this technical area to practical use?

Yes , No , Not Ap plicable ____

(5) Adequate Reference Material:

Yes , No , Not App l icable____

(6) Relates to Your Area of Interest: Yes____ No____

(7) Useful to Your Present or Future Needs : Yes____ No____

(8) What changes do you recommend to improve this technical area?

More extensive coverage , explain: ____________________

Less extensive coverage , explain:____________________

More illustrations and examp les , explain: ____________

Other (please describe):__________________________________

- 
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(9) Please state beiow if you have any questions or comments
about th~s tech nical area: 

___________________________________

3.6 This questior concerns the overall quality of the report. Please
rate tne qua~it~’ o~ each of the parameters in the table below on
1 to 5 sca’e wrer~ 1 is excellent and 5 is poor.

Quality Pa~-ame ter Rating

Excellent Poor

Accomplishment of objectives stated 1 2 3 4 5
In this report

Comprehensiveness of technical material 1 2 3 4 5

Clarity of technical material 1 2 3 4 5

Organizatio n of the report 1 2 3 4 5

Adequacy of the report as a technical 1 2 3 4 5
reference on i ns tal la ti on sol id waste
survey guidelines

3.7 Is this report responsive to your needs in solid waste manage -ent
area?

- Yes_____ No_____
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3.8 If not, p1~’ase explai n what your needs are and how this report can
be made to fulfill those needs. -

3.9 Based on your past experience wi th sol id waste surveys , do you think
you will use this report as a techn ical reference i n future for
insta llation solid waste characterization?

Yes
_____ 

No
_____

Why not?______________________________________________________

3.10 WhIch portions of the report do you find most helpful and why ?

3.11 Wh ich portions of the report do you fin d least useful and why?
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