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GLOSSARY

The following terms and abbreviations are used in this report.

POTW Publicly owned sewage treatment works.,

INF POTW influent.

Influent

Tap Water Finished drinking water supply.

RES Residential source.

COM Commercial source.

IND Industrial source.

SUM Calculated sum of contribution for the RES, COM and
IND sources.

SMSA Standard metropolitan statistical area.

Level Refers to concentration level of pollutants.

Classicals The six conventionally measured parameters:
ammonia, oil and grease, total suspended solids (TSS),
total organic carbon (TOC), chemical oxygen demand (COD)
and biological oxygen demand (BOD). The classicals were
always measured in mg/L units in contrast to the toxic
pollutant measurements in ug/L units.

Pollutant A series of reference numbers were assigned to the

Reference pollutants for convenience in data storage and retrieval

Numbers as follows:

1XX Volatiles analysis category.

2XX Acids analysis category.

K):0.4 Base/Neutral analysis category.

4XX Pesticides and PCB analysis category.

5XX Metals analysis category.

6XX Total cyanids and total phenols.

7XX Classicals.

Hg \ Microgram.

mng Milligram.

Kg Kilogram.

ug/L Concentration in micrograms per liter.

mg/L Concentration in milligrams per liter.

Lps Flow rate in liters per second.

MGD Flow rate in million gallons per day.

QA Quality assurance.

QC Quality control.
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I. SUMMARY

A study has been carried out to determine the relative significance

of the major source type - residential, commercial, industrial - contri-

*
butions of priority pollutants to POTW influents.

A service area in each of four cities--Cincinnati, St. Louis
Atlanta a~d Hartford--has been studied in detail. In each city, specific
sampling sites were selected to represent each of the major source cate-
gories. In total, 11 residential, 10 commercial and 5 industrial sites

have been sampled, in addition to the tap water and POTW influents.

This report presents a summary analysis of the data made possible
by integrating the results obtained from each of the cities and
treating the data by source category. The data have been analyzed to
determine the frequency of occurrence of toxic pollutants (specifically
the list of 129 priority pollutants),‘their concentration levels, the
sources of these pollutants, and the impact of the source contributions
on the POTW influent. Manganese and several classical parameters (7XX
series) were also measured and included in the data base. The analysis has

been carried out within the constraints imposed by the inherent characteristics
of each of the major source categories - residential, commercial,

industrial - concerning the range of discharge levels which was observed

for each category.

The data available for analysis consist primarily of three
types:

1. Total service area source type description and demography and
similar data for each specific sampling site.

2. Entire service area and site specific flow data,

3. Chemical concentration data.
The general source descriptions and details of housing, populationm,

SIC category industries, etc. was obtained from local agencies in each

*
Publicly Owvned Treatment Works



of the four cities studied. Flow information for the commercial and
industrial users in the entire service area was obtained from the water

supply records.

Field sampling at each site occurred over a period of six days,

resulting in 30-60 24-hour or 48-hour composite samples per city.

Flows were measured at each site for use in calculating mass
discharge rates. Each of the samples was returned to the laboratory

for complete chemical analysis according to the EPA protocol.

A full quality control program was implemented for the chemical
analyses. The results of this program showed that most pollutants
were analyzed with 80-90% accuracy and with a relative standard
deviation of 10-30%. ' |

The available data have been grouped according to the major
source categories. For each category, the frequency of detection
of a given pollutant and its average concentration has been determined.
For residential sources, the per capita discharge rate (mg/person/day)
has been calculated for each site and each pollutant. An average
index value has been calculated for each source category such that,
when the quantity of each source type was known, the POTW influent

mass flow could be calculated from
POTW (Kg/day) = VeAp + VAL + ALAL

where V is the index value for each source type (R = residential,

C = commercial, I = industrial) and A is the amount of source activity.
For the residential sources, the population was used as an index base.
For the commercial and industrial soruces, the total source type flow was
used as the base. The indices calculated using this approach appear to
be réliable for the residential and commercial sources, but can only

be used as estimates for the industrial sources, because of the highly
specific dependence of this index on industry type. The industrial

index has been useful primarily for purposes of comparison with the other
two source types. Perhaps the most important observation in this study
is that relatively few toxic pollutants were found in the sources and

many of those found were present at low concentration levels. A total



of 56 priority pollutants were observed in this study, grouped as
indicated below by analysis category:

Volatiles 24

Acids 7

Base/Neutrals 11

Pesticides 2 _

Metals 12 (plus manganese)

Total Cyanides
Total Phenols
The pollutants given in Table 1 were never detected (within the

limits of the chemical analysis) during the entire study.

The following 5 box plots (Figures 1-5) show the frequency of
detection and the average source concentration values for pollutants
which were observed more than 50% of the time and/or at source average
concentrations greater than 10 pg/L. The data have been grouped
according to those chemicals observed at levels less than 10 ug/L,
10-100 ug/L. '

The increase in numbers and concentration of chemicals is clear
as one proceeds from tap water through residential and commercial to
the industrial sources. The final result observed at the POTW
influent does indeed appear to be a good integration of the individual
source values because the POTW influent concentration levels are higher
than just residential values and lower than industrial values and the

requency of observation is increased at the POTW.

The data in Figures 1-5 relate to concentration only and cannot be

used directly for projection to other areas.

In order to evaluate the potential impact of the individual source
type contributions on the POTW, the average index values for each type
were scaled by the flow (or population) for that source to calculate
typical POTW loadings. The example in Table 2 shows the fraction
contributed from each source type resulting in the indicated POTW
loading (in Kg/day) for a hypothetical city whose characteristics were

as follows:



*x101
102

103°

107
122
202
208
209
211
304
305
306
307
308
309
311
313
314
316
317
318
319
320
321
322
323
324
325
327
328
329
330
336

Table 1

Pollutants (67 Total) Never Detected in Four Cities

Chloromethane
Dichlorodifluoromethane
Bromomethane

Acrolein
Cis-1,3-dichloropropylene
Nitrophenol
2,4~dinitrophenol

4 ,6-dinitro-2-cresol
4~Nitrophenol
Hexachloroethane
Bis(chloromethyl)ether
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
N~Nitrosodimethylamine
Nitrosodi-n-propylamine
Hexachlorobutadiene
2-Chloroethyl vinyl ether
Bis(2-chloroethoxy)methane
Isophorone
Hexachlorocyclopentadiene
2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Dimethyl phthalate
2,6-Dinitrotoluene
4~Chlorophenyl phenyl ether
Fluorene R
2,4-Dinitrotoluene
1,2-Diphenylhydrazine
N-Nitrosodiphenylamine
Hexachlorobenzene
4-Bromophenyl phenyl ether
Benzidine

340
342
343
345
346
347
348
349
401
402
403
405
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
503

Chrysene/Benzo(a)anthracene
3,3'-Dichlorobenzidire
Benzofluoranthenes*#*
Benzo(a)pyrene

Indeno (1,2,3-c,d)pyrene
Dibenzo(a,h)Anthracene
Benzo(g,h,i)pervliene
TCDD

alpha-BHC

gamma~-BHC

beta~BHC

delta-BHC

Heptachlor epoxide
Endosulian I.

DDE

Dieldrin

Endrin

DDD

Endosulfan II.

DDT

Endrin aldehyde
Endosulfan sulfate
Chlordane

Toxaphene

PCB-1221

BCB-1232

PCB-1242

PCB-1248

PCB-1254

PCB-1260

PCB-1016

Bervllium

*The 101, etc., humbers paired with pollutants are referencing
numbers for data storage. ‘

**Two compounds.



Greater
Than
100 ug/L

Between
10 ug/L

100 ug/L

10 ug/L

Less Than 50%

Greater Than 50%

Lead

Chloroform

Zinc
Copper

(A1l others detected)

Bromodichloromethane
Dibromochloromethane

Manganese

Figure 1:

Concentration/Frequency of Occurrence: Tap Water




100 ug/t.

10 pg/L
100 ug/L

1L

Figure 2:

Greater Than 50%

Zinc
Manganese

Lead

Copper
Chromium

Total Phenols

(A1l others detected)

Chloroform
1,1,2,2-Tetrachloroethylene
Toluene

Nickel
Selenium

Concentration/Frequency of Occurrence: Residential




Greater
Than
100 ug/L.

Between
10 ug/L

100 ug/L

1L

Less Than 50%

Greater Than 50%

Manganese
Zine

Trichloroethylene
Di-n-butylphthalate

1,1,2,2-Tetrachloroethylene
Toluene
Butylbenzylphthalate

Copper

Lead
Chromium
Nickel

Total Phenols

(All others detected)

Chloroform
Bromodichloromethane
1,1,1-Trichloroethane
Benzene

Ethylbenzene

Silver

Figure 3:

Concentration/Frequency of Occurrence: Commercial




Less Than 60% Greater Than 50%

Ethylbenzene

Phenol
Dichlorobenzenes
Butylbenzylphthalate
Greater
Than . Silver
100 pg/L Copper
Nickel
Chromium
Lead
Manganese

YA
Tg%gl Phenols

1,1-Dichloroethylene Chloroform
Trans-1,2-dichloroethylene Trichloroethylene

Carbon Tetrachloride 1,1,1-Trichloroethane
2,4-Dimethylphenol 1,1,2,2-Tetrachloroethylene
Pentachlorophenol Toluene
Between Bis (2~ethylhexyl)phthalate Naphthalene

10 ug/L Di-n-butylphthalate

and Cadmium : '
100 pg/L Total Cyanides

Benzene
Bromodichloromethane
Dibromochloromethane

(A1l others detected) : Antimony

it

‘Figure 4: Concentration/Frequency of Occurrence: Industrial



Gresater
Than
100 ug/L

Between
10 ug/L

100 ug/L

it

Figure 5:

Less Than 50%

Greater Than 50%

Chromium
Manganese
Zinc

Naphthalene
Butylbenzylphthalate

Antimony

Trichloroethylene
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethylene
Toluene

Ethylbenzene
Dichlorobenzenes

Copper
Lead
Nickel

Total Cyanides
Total Phenols

(All Others Detected)

Chloroform

Benzene
Diethylphthalate
Di-n-butylphthalate

Cadmium
Silver

Concentration/Frequency of Occurrence: POTW Influent




Table 2
Hypothetical Drainage Basin Calculation
(Flow 607 Residential, 207 commercial, 207% Industrial)
—Relative Fraction

RES coM IND
110 1,1-DICHLOROETHYLEKE .00 .02 .98
111 1, 1-DICHLOKOETHALE .00 .03 .97
112 THANS=1,2-DICHLOROETHYLELE .00 .08 .92
113 CHLOROFOR: .34 .18 .48
114 1,2-DICHLONOETHANE .08 .12 .50
115 1,1,1-TRICHLORCLT!!I iE .03 .02 .85
116 CARBOL TETRACHLCRIDE .00 .00 1.00
117 BRONODICHLORUXETHANE .06 .28 .67
120 TRICHLOROETHYLEKE .06 .24 .70
121 BEEZENE .15 .50 .35
123 DIBROMOCHELOROXETHALE .05 .28 .67
125 BRONYOFOMN .00 .00 .00
127 1,1,2,2-TETRACHLOROCTHYLENE .18 14 .68
128 TOLUENE .12 .11 T
129 CHLOROBELZENE .17 .02 .81
130 ETHYL BENLZENE .01 .02 .97
203 PHENOL .17 .02 .82
204 2,4-DINETHYLPEELCL .02 .00 .98
210 PENTACHLO:OPHLOL .35 .18 47
301 DICHLOKOBRENZERES .02 .01 .97
315 KAFHTHALLIE .05 .03 .92
326 IIETHYL FNTHALAZE .93 .07 .00
333 DI-K-BUTYL FUTHALAY .34 .07 .59
337 BUTYL BENZYL FETEALATE .12 .0l .85
338 EIS(2-LTHYLHEXYL)PHTHALATE .32 .07 .61
501 ARTIVONY .83 .02 .15
502 ALSECIC .86 .C5 .09
S04 CADNILY .07 .02 .S1
505 CH:iCNIU .06 .05 .89
506 COPPER : .63 .08 .29
S07 LEAD .32 .06 .61
508 MANGAIIESE .55 .18 .27
509 MERCURY .34 .08 .58
$10 WICKLL .09 .06 .85
$11 SELEGIV: .83 o 12 .05
512 SILVFi .06 - .01 .93
$13 THALLIUM .00 .49 .51
Si4 ZINC .35 .06 .59
601 Y0TAL C)ANILCES .06 .00 .94
602 70TAL PHENOLS .33 L07 .50
703 ANMOLIA 77 .09 .14
704 OIL AlD CREASE .53 .19 .28
705 7'S5 .66 - .09 .25
706 TCC .59 <14 .26
707 COD .57 .13 .30
708 EOD .56 .14 .29

*Classicals (7XX) in 103 kg/day.
10

SIM
Kg/daxf
. 30
.0
«33
.65
.02
2.32
o 7k
06
« Sl
.03
"o Ol
.00
2.66
1.76
.03
2.69
.21
1.96
«5h
10.0¢
1.43
1.44
2. 95
5.15
1,86
« 29
<94
«u9
20.8¢
11.23
13.66
21.97
.08
e33
U6
u,20
.00
37.81
2.51
£.91
2,02
9,861
22.65
12,85
46,05
19.21



POTW Influent Flow: 1,000 Lps (Liters per second)

Residential ~ Flow: 600 Lps

- population 136,500 People
Commercial Flow: 200 Lps
Industrial Flow: 200 Lps

Although this example is just for a hypothetical city, the
relative flow contributions chosen for each source type approximates
the actual average values for 327 larger drainage basins with POTWs

having secondary treatment.

The relative contributions indicated in the table show clearly
that the industrial sources dominate the loading on the POTW for most
pollutanfs, but, for an important number of pollutants the residential
and commercial contributions are still important. In interpreting
these results one should remember that the industrial component is
quite industry specific and the industrial contribution could be
higher or lower depending on the particular industries present. This
example represents one way in which the data contained in this report
may be used to evaluate the importance of source strengths on POTW

influent toxic pollutant burden.

Several other factors are evident in examination of the data.
Toxic pollutants are found slightly more frequently on weekdays than
weekends. There is a higher per capita pollutant load from old
versus new residential areas, especially for lead and phenol. There
is a high degree of correlation in the amounts of aliphatic and
aromatic hydrocarbons found in the samples. The quantities of aromatic
hydrocarbons show similar trends and frequently follow the quantities
of a number of other pollutants. The quantities of lead and zinc

trend in the same manner.

For the limited rain event data collected in this study, the
lead, zinc and manganese levels were observed to increase during the

rain.

11



II. INTRODUCTION

It is the concern of the Office of Water Planning and Standards
(OWPS) to develop a comprehensive strategy governing the toxic
substances introduced into, and subsequently passing through, the
publicly-owned sewage treatment works (POTWs). In order to supply
the necessary basis for formulating guidelines, the Monitoring and
Data Support Division (MDSD) has sponsored this study of cities across
the country. In addition to assessing the extent to which priority
pollutants may enter the environment via the POTWs, this POTW
program is concerned with determining the sources of those pollutants.
The objectives of the POTW source survey include defining the various
types of source categories, describing those categories in terms of
priority pollutant contributions, and determining the relationship
of the individual source measurements to the pollutant burden at the
POTW influent.

By using the data to calculate a set of pollutant specific
indices corresponding to the residential, commercial and, to a lesser
extent, industrial sources for each of the cities sampled, it is hoped
that a general characterization of the pollutant load attributable to
these categories can be made. In this way, the sources of the
pollutants measured in the POTW influent of previously unsampled
treatment basins may be estimated in such a way as to suggest valid
routes to limit pollutant loads.

The details of the studies carried out in this program have been
published in five preceeding reports(l-s). The sampling and analysis
procedures employed in the POTW source survey were those outlined in
the EPA Screening Protocol for Priority Pollutants®. A detailed
quality control program was implemented for this study patterned after
the EPA recommendations of a QC program for verification studies’.

The data given in the individual city reports gshowed the analyses to
be in control with fespectrto producing reliable concentration data,
free from interference. The QC program also made it possible to

consistently achieve low detection limits for the toxic pollutants.

13



A limited attempt had been made in each of the individual city
reports to compare the importance of source types on the POTW burden.
This report integrates the data from each of the individual studies,
by source type, for a more comprehensive and reliable analysis of
each of the factors which were goals of the study.

There were many objectives in this study, but of fundamental
importance was the desire to determine which pollutants were present
in sources (and which were not) at what frequency and the relative
mass contribution of each source type for each pollutant. If possible,
it was desirable to establish a discharge index for at least the
residential and commercial source types so that their impact on the
POTW could be compared to that of the industrial sources.

Other objectives included examining variances within and between
source types: weekday/weekend effects, chemical to chemical correlatioms,
etc. Some of these objectives could be addressed during this study,

many of the other secondary objectives will require further study.

The overall approach used in the study was to collect specific
mass discharge rate data (calculated from measured concentration and
flow values) from a number of specific sites representing residential,
commercial and, to a lesser extent, industrial sites. The methdology
involved going to several cities and sampling portions of each source
type in each city (when possible, depending on the city characteristics)
such that the desired data base would be available after all of the
cities had been sampled. Because of the high cost and considerable
time associated with completing the study of a single city, it has
only been possible to sample four cities. The cities, and drainage
basins within the cities, were selected in an effort to reasonably
reflect each of the major source types. It is felt that the residential
and commercial sources are well represented in the data base in terms
of overall POTW activity. It is also recognized that the industrial
source data base is much more restricted in terms of overall

representatives. While the conclusions which can be drawn from such

14



a limited data base are tentative, it is believed that the data summarized

in this report provide a reliable base for future evaluations.

The individual city reports contain a great deal of information
about the site and service area descriptions, the sampling and analysis
procedures and detailed results. The purpose of this report is to
summarize essential portions of the data in those reports in order to
be able to interpret the total data base in terms of each of the

objectives.

15



I1I. METHODOLOGY DATA BASE

A. Drainage Basin Selection Criteria

Selection of specific service areas (drainage basins) and sampling

sites within the areas that meet all of the program goals turned out to be

a much more difficﬁlt problem than had originally been anticipated. The

criteria used in the selection process and the factors influencing the

final decisions are described briefly in this section.

At the outset of this study, three constraints were imposed upon

site selection:

1)

2)

3)

Only those plants employing secondary or better treatment
technology were to be considered;

Only plants with average daily influent flows greater than
or equal to 5.0 MGD were to be considered; and

Only those treatment facilities located within standard
metropolitan statistical areas (SMSA's) were to be

considered.

The reasons for setting these original constraints were that

1)

2)

3)

4)

5)

Secondary treatment technology or better would be mandated

by 1983 under the provisions of the Clean Water Act;

The impact of large flow variability is not as great as

plant size increases;

The variety and amount of industrial activity frequently
increases as plant size increases;

The sampling process would not interfere with normal operations
in larger plants; |

Most industrial activity occurs within SMSA's, urban treat-
ment facilities have a larger variety of industrial dischargers
than do rural POTW's.

In preparation for this study, EPA had (through its contractor,
SRI International) formed a data base of 25,076 POTWs based uron informa-

tion supplied in the 1976 Needs Survey. From that base, a subset of

17



324 plants with secondary treatment was selected for consideration. A
further reduced list of 80 plants was constructed by random selection
from the 324 plant list. That list of 80 plants represented the starting

point for site selection for this study.

Some problems arose, however, in attempting to use only the "go"
1ist for site selection. While the concept of multivariate regression
analysis and random selection (used in developing the list of 80 plants)
would have lent statistical credibility to the ultimate site selection
process, such an approach must be founded upon a good data base. Subsequent
to contacting several of the facilities identified on the list, it was
learned that many plants in fact only had primary treatment. Similarly it
was learned that many secondary plants that were desirable for this study's
needs had been missed during the analysis because data obtained from the
1976 Needs Survey was incorrect. Therefore, the 80 and 324 lists were
freqﬁently used only as a first reference. Additional data was obtained
from other sources (water pollution control federatioms, state departments
of environmental protection, telephone conversations with sewage treatment

authorities, etc.) to supplement these lists.

The process of screening the remaining POTW's was conducted by
placing telephone calls to a number of candidate facilities, and by ob-
taining as much additional information about each as was possible.
After completing this series of calls, all the additional data was re-
viewed prior to selecting two or three which were then visited. Once
site visits had been completed the final selection of a test facility

was made. This process was repeated for each city.

Specific issues examined during the screening selection process
phase included:

e Geographic location of the facility

e Plant and drainage basin size

e Identification of proper sampling zones

e Availability of background information

e Availability of maps

e Convenience of the city, both with respect to internal
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congestion and with respect to sample shipment

® Logistics support available within the area

e The perceived safety and accessibility of the sampling
area, and

o The willingness of the local authorities to participate and
assist with the study.

Prior to final site selection, initial contacts were made both over the
telephone and during preliminary meetings to accumulate as much informa-

tion as was possible.

Plant and basin size were important considerations because each
appeared to have a bearing upon the diversity of socio-economic activity
that existed within an area. As was learned early in this program,
plants with small daily influent flows (5 to 10 MGD) were frequently
located in areas where only one type of activity was present. For
example, many of the basins that exhibited low influent rates (5 -

10 MGD) were comprised of virtually all (90-95%) residential activity,
with very little (5-10%) commercial activity and almost no industrial
component (0-1%Z). Conversely, one plant with an average daily influent
of 12 MGD had a flow mix which was nearly 99% industrial. Any of these
plants would have been acceptable if the project's goals were only to
assess one source's contributions independent of the others; but inasmuch
as an assessment of all three was desired concurrently, these types of

sites were excluded from further consideration.

A second problem encountered in several of the smaller service
areas (with respect to the area served) was that even when a basin
was identified which contained all three activities (residential, com-
mercial and industrial), it was frequently impossible to isolate these
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activities in the collection system. This difficulty usually arose
because the smaller basins were frequently interconnected by single inter-
ceptors, where wastewater from one activity would drain through another,

prior to reaching the POIW.

The identification of proper sampling zones was also considered to
be important. Since the final goal of this study was to enumerate the
pollution burden of at least two socio-economic activities at a minimum
in each basin, areas typifying both of these had to be identified, and
segregated if possible. It was desirable to locate duplicate areas
within a basin because this allowed for an immediate confirmation of
results under conditions that were equivalent.

Another factor considered important to the seléction of a test
facility related to the availabiiity of background or supportive data.
Of particular importance was the availability of demographic information
which is needed to describe the activity within the particular sampling
zones selected and within the basin as a whole. However, supplementary
data, such as 201 and 208 studies, facility plans, and inflow/infiltra-
tion assessment were also valuable.

Similarly, it was essential that the identified facility have
detail or cadastral maps of the collection system. Without having
access to these maps, it is virtually impossible to select appropriate
sampling locations because the area drained cannot be outlined.

The geographic location of the facility was also used as a criteria
in the selection process. Although one reason for including this issue
pertained to the climate of the area during the analysis period, the
main reason for considering it related to the issues of the variability
of’gronndwater and soil chemistry across the country. Initially these
factors were believed to have some possible bearing upon the distribution
or fate of the priority pollutants within the collection system. For
example, the pH of water (either drinkiﬁg or groundwater) could influence
the partitioning of organic acids andvbases between the sediment, aqueous
or gaseous bh#se. Comparably, interactions (particularly adsorption)
between the pfiofitf pollutants and soil types could have an affect on

measured concentrations.
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To address this issue, the country was divided into seven regions

based upon three factors:

1) Water chemistry as defined by the presence of anions such
as C1°, so:', and CO, ,

2) The ionic strength of the water as defined by the concen-
tration of dissolved minerals, and

3) A comparison of soil types.

The initial goal was to select at least one test facility from each zone.
Program constraints and the difficulty in locating areas which met all
of the needs of the study resulted in the study of basins in three of
the seven zones. One zone represented about 50 percent of the area of
the Continental United States and the Cincinnati and St. Louis sites
were in- this zone.

Other factors which also influenced the basin selection related to
logistical concerns. Some of the key factors considered at this juncture
included the congestion of the area, as this related directly to the
ability to maintain a four-hour rota@ion between all the remote sites;
the proximity of a major airport, as this affected the shipment of
samples back to the laboratory; and the availability of rental vehicles

(trucks, automobiles, trailers) and supplies.

B. Drainage Basins Selected for Study

Four drainage basins have been sampled for this study. They are:

Muddy Creek Drainage Basin, Cincinnati, Ohio
Coldwater Creek Drainage Basin, St. Louis, Missouri
R. M. Clayton Drainage Basin, Atlanta, Georgia
Hartford WPCP Drainage Basin, Hartford, Connecticut

Detailed: descriptions of each basin are given in the individual reports.
A brief description of each basin is given here in order to help
provide a perspective on the source character and mix of each of the

areas.

1. Muddy Creek Drainage Basin, Cincinnati, Ohio

- The Muddy Creek drainage basin is located in the western portion of
of the greater Cincinnati,-Ohio- metropolitan area. It is bounded to
the soﬁgh by the Ohio River, to the ;éét by the Ohio/Indi;na state line
and to the north by I-74. The‘drainage basin is‘roughly 29 squafe miles
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in size and has a population of approximately 88,000. Contained within
this area are néwer housing developments, older residential communities,
recreational areas, shopping centers and commercial districts, a small
amount of industrial activity and a fair amount of open space or land
currently undergoing development. Generally, the area may best be
described as "suburban Cincinnati.” |

Major communities included in part or in total within the basin are
Cincinnati, Cheviot, Addyston, Green Township, Miami Township and Delhi
Township. Of these, the areas of Cincinnati, Cheviot, and Addyston are
older (circa pre~1940). The three township areas are generally more open,

but have been the location of recent developments.

Based upon estimates derived from a theoretical flow analysis of
the basin, the blend of activity contained within the area is 90-92%
residential, 7-9% commercial and 0-12 industrial. The average daily
influent to the treatment plant is 9.5 million gallons, The collection
system is a combination of both sanitary and combined sewers.

2. Coldwater Creek Drainage Basin, St. Louis, Missouri

" The Coldgater Creek drainage basin lies to the north and west
of the City of St. Louis, Missouri. None of the City of St. Louis is
located within the area of the basin; however, all of the basin is lo-
cated within St. Louis County. The basin is bordered to the north and
west by the Missouri River, open land, and the community of Bridgeton;
to the east by several communities contained within St. Louis County
(Ferguson, Belridge); and to the south by the community of Olivette.
Part or all of fifteen communities are contained within the basin, in- .
. cluding FPloriseant, Berkeley and St. Ann. The total land mass of the
drainage area encompasses approximately 34-36 square miles. The popula-
tion of this area is estimated to be roughly 200,000.

Socio-economic activity contained within this area includes older
residential which is concentrated along the southern and eastern borders
and newer residential, predominently along the northern and morthwestern
borders. Furthermore, high density strip commercial zones are found
running north to south along Lindbergh Boulevard and east to west along
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St. Charles Rock Road. The largest shopping‘center is situated at the
intersection of these two roads. Industrial activity is concentrated
near the center of the basin, just north of Lambert Airport. Major in-
dustrial activities include an aircraft manufacturer, two automobile
assembly or part facilities and a diesel engine (railroad) assembly

plant.

Based upon estimates obtained from the theoretical flow analysis
of the basin, the wastewater tributary to the Coldwater Creek Plant is
comprised of roughly 78% residential, 10% commercial and 12% industrial
flow. The treatment plant has an average daily influent flow of roughly
23.5 MGD and uses the activated sludge technology for wastewater clean-
up. The collection system is sanitary only, with storm water being

channeled directly to the numerous creeks within the basin.

3. The R. M. Clayton Drainage Basin, Atlanta, Georgia

The R. M. Clayton drainage basin is located in the metropolitan
Atlanta, Georgia area. The overall size of the basin is approximately
130-140 square m‘les and the estimated population is roughly 385,000.
With the exception of being bordered on the west by the Chattahcochee
River, no well defined borders exist to describe the area. However,
the basin encompasses most of’the northern part of the City of Atlanta,
the southern portion of Fulton County, a large amount of the mid-gection
of DeKalb County and a small amount of southwestern Gwinett County.

A rough breakdown of the distribution of land from each of these

areas is listed below:

~ City of Atlanta 45-50 square miles

" Fulton County 20-25 square miles
DeKalb County 60-65 square miles
Gwinett County 5~10 square miles

The breakdown of socio-economic activity within the area indicates
that there are many industrial parks scattered throughout the basin.
Two of these are reasonably large: one situated along the southwestern

border of the basin near the river, and thé second located in
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DeKalb County near the intersections of I-285 and the Buford Highway.
Major industrigl complexes contained in the basin include an automotive
assembly plant, 'a steel mill, paint manufacturers and industrial laundries.
Similarly, commercial activity is scattered throughout the basin. How-
ever,. of these zones, the most extensive is concentrated in "downtown'
Atlanta. Residential activity includes all strata of the economic
spectrum. Typically, the older residential areas are most concentrated
in or near the city limits, while the newer areas are found near the
northern and eastern edges of the basin in both Fulton and Gwinett
counties. Also included within the basin is a large amount of institu-
tional (colleges, universities, hospitals, etc.) and municipal activity,

as well as open space.

Based upon theoretical flow estimates, the blend of activity
within the R. M. Clayton basin is roughly 61% residential, 21%
commercial and 18% industrial. The average daily influent flow to the
treatment plant is 80 MGD, and the treatment technology used is activated
sludge. The collection system contains both combined and sanitary
sections, with all of the combined lines being present within the Atlanta
city limits.

4. Hartford WPCP Drainage Basin, Hartford, Connecticut

The hartford Water Pollution Control Plant's drainage basin is
located in the greater Hartford, Connecticut metropolitan area. Por-
tions of six communities (Hartford, Wethersfield, Newington, West Hart-
ford, Bloomfield and Windsor) are served by the plant. The basin itself
covers approximately 60-65 square miles of area and the current population
is estimated to be 285,000. The basin is bordered on the east by the
Connecticut River, on the west by the communities of Farmington and Avon,
to the south by the community of Rocky Hill and to the north by East
Granby. |

The major activities present within the basin are principally resi-
dential and cormercial, although a small industrial component is also
included. Typically, older residential activity is concentrated in the
City of Hartford, Wethersfield and Windsor, with newer residential areas
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located principally in the community of Bloomfield. The major commercial
district is in downtown Hartford. This area is comprised of both retail
businesses and office building activity. The main commercial interest
within this basin 1s insurance. The industrial component contained in
the basin is scattered throughout the area. This activity is principally
light in nature (warehousing, supply companies) although a number ot tool
and die shops, metal fabricators and platers are also included, Municipal

activities also abound as Hartford is the State Capital of Connecticut.

Based upon flow estimates derived from a theoretical analysis,
the breakdown by activity of this basin is 727 residential, 21% commercial,
and 7% industrial. The average daily influent to the plant is 40-44 MGD.
Once again, the collection system is comprised of both sanitary and com-

bined sewers.

5. Summary of Source Characteristics

All of the data from the four cities was organized by source cate-

gory. Table 3 lists the sites in each source category and their
basic characteristics. The entire group of residential sources has been

treated as one category for the majority of the analyses. Both old and
new residential sites were sampled and some differences were seen between
these subsets, but the information on the relative amounts of each of

these sub categories was not available for the entire service area.

In addition to these sites, four sites were sampled but not used
in the overall analysis because they were of mixed source character. They
were Sylved and St. George (a hospital) in Cincinnati, Wabash in St. Louis,
and Peachtree in Atlanta. Of course, the POTW influent was sampled in each
city as well as the tap water. In St. Louis, both the influent and the
effluent of the POTW were sampled and an analysis of treatment efficiency

is given in the St. Louis report.

C. Demographic and Economic Data

An important aspect of the field sampling program was to obtain
demographic and economic data needed to characterize the entire POTW treat-
ment area as well as the individual sampling sites. This information was
important in describing the sites and permitting comparisons among sites
in different cities, as well as establishing a basis for comparison of

pollutant loading, e.g., mass per capita, etc.

An attempt was made to obtain the following data for the POTW
treatment area and each individual sampling site:
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Table .3

Description of Source Sites Used in Overall Data Analyis

% Flow
Sources RES COM IND Population Flows (Lps)
Residential
Kirkridge, C 100 0 0 1,056 12.2
Elco, C - - - 600 10.8
Eppingham, S 99 1 0 3,300 15.9
Avocado, S 94 6 0 6,929 31.9
Brightwell, S 96 4 0 1,545 7.8
Northside, A 73 27 0 10,280 104.0
Warren, A 100 0 0 2,416 9.0
Franklin, H 85 15 0 30,762 259.0
Hillside, H 97 3 0 2,312 31.1
Tunxis, H. 100 0 0 1,285 13.9
Brentwood, H 100 0 0 1,527 10.6
Commercial
DelFair, C - - - 2,731 20.4
West Bourne, C - - - 3,201 19.4
Cross Keys, S 82 18 C 2,124 15.2
Northwest, S 55 45 0 3,160 37.2
Lenox, A 21 79 0 1,852 20.0
DeKalb, A 72 26 2 1,868 6.8
Sixteenth, A 18 42 41 12,810 234.0
Clover, H 2 98 0 14 7.1
Potter, H 66 29 5 70,931 603.0
Seneca, H 46 54 0 293 3.5
Industrial
Frost, S 89 1 10 11,222 119.6
Brown, S 0 2 98 0 6.1
Surrey, A 3 4 93 500 42.0
DeFoors, A 11 12 77 1,951 82.0
Ensign, A 36 43 20 3,533 54.0

C = Cincinnati source
S = St. Louis source
A = Atlanta source

H = Hartford source
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1) Population -- current or 1978

2) Number and ages of residences -- single, multiple, apartment
3) Land use -- residential, commercial, industrial, open, etc.
4) Characteristics of commercial areas -- number and types of

firms including SIC categories where available, size, employ-
ment, etc. 4

5) Characteristics of industrial zones -- types of industrial
firms, SIC categories, employment.

The goal in this program was to use published or publicly available data,
extrapolating where necessary and confirming data sources through obser-

vation. In general, raw data were not collected.

l. Sources of Data

Sources of data which were common to most of the cities that were

sampled included:

1)  Census data, usually 1970, sometimes updated to 1975

2) Regional Planning Commissions

3) Municipal Planning Departments

4) Water or Sewer Departments

5) Industrial Councils, Chamber of Commerce, or local
industry associations

6) Municipal housing, real estate, or zoning departments

7) 208 and 201 planning studies

8) Muniéipal industry directories

In most cases, the POTW's or sewer authority personnel either identified
sources of demographic information or had collected this information for

their own purposes.

2. Use of the Data

In general, census data were sufficient to provide both population
and housing (residence) estimates. However, most of the census data were
from 1970 and had to be updated to the current year, or 1978. The up-
dating was generally accomplished through local population estimates

made by planning commissions, municipal planning departments,
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or water and sewer departments. Quite often, these departments had

made yearly population estimates or had an estimate in 1975 or 1978 which
could be used as a basis for extrapolation to the present. In many cases,
population estimates were made and updated, However, the number of
residences were not updated. In these situations, estimates of number of
persons per single family residence and per apartment were used to
ascertain the number of residences and apartments from updated population
statistics. 1In other cases, planning departments had updated numbers of
residences available but not population data. In these cases estimates

of number of persons per single family or apartment residences were again
used to obtain population estimates.

One of the difficulties in using census data is that the boundaries
of the POTW treatment area and the individual sampling sites do not often
cotrgspond to census blocks or census tracts. As a result, estimation
was fequired in determining what fraction of the census block or tract
was in each sampling area. Because of the larger size of the POTW treat-
ment area, extrapolation of census data was usually easier since the POTW
treatment area usually contained entire tracts and blocks. In the
smaller sampling sites, use 'of census data became difficult. However,
in most cases it was found that updated population data were avail-
able through the city regional planning commission. In some cases, sewer
department personnel or municipal personnel provided estimates of increase
in population or residences for selective sampling sites.

Census data as well as data available within each city were usually
sufficient to determine the overall age of the sampling site. In general,
an old residential site was considered to be one where the dwellings
were constructed prior to World War 1I. A new residential site was de-
fihed as one whose dwellings were generally constructed after World War
II. In some sampling sites, dwellings were still in the process of con-
struction. This led to uncertainty in the number of houses and the pop-
ulation figures. In several cities both population and residence data

were obtained from several sources; these were compared and averaged to
be used in analyzing the pollutaht data.
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It was generally more difficult to obtain a descriptive character-
ization of the commercial and industrial zones. This information usually
came from municipal planning departments or regional commissions or
water and sewer departments. In some cities, planning departments had
available lists of all commercial and industrial establishments, their
locations, their SIC categories, and employment data. Addresses and
employment sometimes were considered confidential information and not
provided. In other cases, city agencies accumulated data across several
SIC categories before providing them to us. Characterization of the
commercial and institutional aspects of sampling zones was usually more
difficglt than defining the industrial zones. Most water and sewer depart-
ments had listings of industrial accounts which could form a basis for a
description of the industrial sector. In some cases, visual observations
were required to determine the degree of commercialization or the types
of establishments. For most shopping center type commercial zomes t
were sampled, it was possible to obtain from the shopping center developer

or planner listings of the types of establishments.

In many cities, additional detailed data were available either
from housing and tax assessment officers or from surveys which had been
made using proprietary data, for example, R. L. Polk data. These data
wefe generally not used since the level of detail provided in real estate
or tax assessment documents was never actually needed, and the Polk pri-
ority data were expected to be more expensive than was appropriate in
view of the limited amount of information desired. '

If detailed characterizations of the commercial and industrial
zones were required, much more prihéry data would have been required and

would have added significantly to the cost of the pragram.

In general, the population data for both individual sampling sites
‘and the POTW treatment area are estimated to be accur#te to within ¥5-10%.
In general, the number of residences is estimated to be accurate to with-
in +10-15% since both sampling sites and cities vary somewhat in the
number of individuals per dwelling.
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D. Sample Collection

Throughout the performance of this study, all sampling was accom-
plished by means of manual collection methods. Typically, a field crew
of between 12 and 14 people was deployed in the basin of interest for a
period of eight days to complete all aspects of the required sampling.
The field crew was divided into two alternating shifts, each of which
worked a minimum of 12 hours per day. Each shift was further divided
into 3 teams of either 2 or 3 people. Two of these crews were
directly involved in completing all collection portions of the field work
at up to five remote locations. The third crew was responsible for
logistical concerns (i.e., sorting, logging in, repackaging of all col-
lected sample increments), as well as maintaining the working status
(by providing essential supplies, repairing equipment, etc.) of the re-
mptq,cgews. To a limited extent, the logistics crew also participated
in sampling activities by being responsible for the collection of in-
fluent, effluent and tap water éamples.

Actual collection was completed using a two liter stainless steel
graduate (bucket) and a telescopic pole (extended length of 9.75 meters).
Normally, the first aliquot obtained was used to determine pH, tempera-
ture and to determine whether oxidizing species were present (by means
of a potassium-iodide, starch indicating paper test). This volume was
then discgrded and additional aliquots were obtained to fill a pre-
determined number of sample bottles. Prior to leaving a site to move
onto the next site, an instantaneous flow measurement was made and the
results recorded. These flow measurements were used in the laboratory
to flow composite all appropriate increments into the final sample for
chemical analysis. '

E. Flow Measurement

Flow measurements were initially obtained using a depth of flow/
Manning equation approach. In practice, the measured depth of water con-
tained ﬁithin a pipe can be used to determine the rate of water flow, if
certain physical parameters of the pipe (pipe diameter, slope, and rough-
ness coefficient) are also known. However, subsequent to the first basin
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studied, the accuracy of this approach, compared to those discussed
below, was questioned because values obtained appeared to be unexplain—
ably high. Similar observations were also obtained in the next two
cities, but in these instances confirmation that the measured flows were

too high was obtained by the results of theoretical flow balances.

The theoretical analysis was based on the assumption that the
residential contribution to the basin flow was 100 gallons per day per
person, and that all other activities (commercial, industrial, municipal,
etc.) discharged as much as they consumed. By obtaining the water billing
records of the area, it was possible to estimate a dry weather flow

throughout a basin or for any individual site.

As a result of these theoretical analyses, additional flow measure-
ment procedures were evaluated during the fourth city study. Included
among the al;ernative procedures were a direct velocity determination/
depth of flow approach, a Palmer-Bowles flume/Manning dipper approach
and a Palmer-Bowles flume/depth of flow Manning equation approach.

The results of this study indicated that either of the first two
approaches produced more reliable estimates of the actual flow rate than
did the depth of flow/Manning equation technique. However, the flume/
Manning dipper technique was somewhat more difficult to implement due to
the additional effort required to install both the flumes and the dippers.
Therefore, the velocity/depth of flow method was used to correct or re-
calibrate all depth of flow/Manning equation results that had been
obtained from the first three city studies. The flow data used for the
analyses in the report are all based on the velocity measured (or cor-

rected) flow for each sampling site.

F. Chemical Analysis

The analytical procedures used were those outlined in the EPA
Screening Protocol for Priority Pollut:ants.6 A few of the procedures
were modified during the studies of each of the individual basins. These
modifications are documented in the reports on the four individual

drainage basins sampled.
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A Quality Centrol (QC) program was developed for this study in
order to establish the reliability of the data. The program was based
upon the EPA recommendations.7 Because the recovery and precision data
were available from the QC program, it was possible to modify the analy-
tical pfocédures where problems were indicated. Consequently, consis-
tently low reporting levels were achieved throughout the study, indepen-

dent of sample matrix interferences.

Included in Appendix A is a listing of reporting limits, recoveries
and precision of measurement for each individual pollutant in the raw
wastewater samples. Those data have been summarized by analysis category
in Table 4. The data in this summary and in Appendix A demonstrate that
the chemical concentration data for the samples have a high degree of
reliability. It would not have been possible to achieve this degree of
reliability or to document it without the QC program. For a few compounds
the EPA screening protocol methods were problemmatic and these are indi-
cated by footnote in Appendix A. There were only three priority pollutants
for which it was not possible to obtain data, due to deficiencies in the

ahalysis protocol. They were:

Bis(chloromethyl) ether
Hexachlorocyclopentadiene
2-Chloroethylvinyl ether
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Table 4

Chemical Analysis Accuracy and Precision Summary

METHOD REFERENCE STANDARD* RAW WASTEWATER

Average Average Average Average
Analysis Category Recovery Standard Deviation Recovery Standard Deviation
Volatiles 92 18 88 23
Acids 79 16 86 ‘16
Base/Neutrals 79 21 72 19
Pesticides and PCB's 77 14 75 15
Total Cyanides 96 -8 . 91 12
Total Phenols 97 7 96 11
Metals 100 26 94 18
Classical Parameters 8; : 14 - -

(7XX Series)

*
Standards spiked into pure distilled water.



IV. INTERPRETATION ANALYSIS OBJECTIVES

The entire POTW program has a large number of objectives ranging
from an understanding of the sources, types and quantities of pollutants
to knowledge of their treatment efficiency and the impact of plant
design on that efficiency. This study has focused on those objectives
which could be met by a study of the sources of pollutants. Table 5
lists briefly some of the objectives which were developed prior to the
initiation of, and during the course of, this study.

The objectives have been grouped into three general categories to
reflect the relative importance of each to the overall program goals.
During éhis study it has been possible to directly address and supply
information on each of the primary objectives. The characteristics
of the source sites and schedule constraints allowed the examination of
many, but not all, of the secondary objectives. The data reliability
or QA/QC tertiary objective was addressed in detail for flow and concen-
tration measurement and source descriptions. It will be necessary to
conduct a study modified in several ways compared with the present study
to address the remaining tertiary objectives. The next section (V)
presents a detailed analysis of the data organized to address each of

the objectives.
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Table 5
Interpretation Analysis Objectives¥*

Primary
Frequency of detection
Presence or absence
Quantity of pollutant (concentration and mass)
Sources of pollutants
Index values for each pollutant—-to allow projections

Mass Balances and examination of relative source concentrations

Secondary

Examination of weekday/weekend differences

Determination of site variance within source type

Source variance between sources-—are source types different
City/City variance

Correlations between chemicals or parameters

Measurement and analysis (QA/QC) problems

Tertiary

Steady state versus slug flow
Separate/Combined sewers

Type of housing

Time of year

Runoff

Ultimate Source/SIC correlation for industrial sources

*For each of the toxic pollutants
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V. RESULTS AND DISCUSSION

The information from this study has been grouped into several
categories for analysis, organized primarily by:

Frequency of detection

Concentration levels

Mass flows and balances

Examination of variances and correlations.

The frequency and concentration reviews are straight forward
presentations of the basic data. In order to carry out the mass
balance, indices of mass contribution have been calculated for each
source category. These index values for each major category -
residential, commercial, industrial - have been calculated from the
sources for all four cities. These average values have been used
both to compare with the actual POTW influent values for each of
the cities studied and also to calculate some hypothetical mass flows
for several different types of hypothétical cities varying in degree of

flow from each source type.

The data from these studies are complex. The most accurate
interpretations are carried out on a pollutant by pollutant basis.
Some overall generalizations are possible, but with caution and with

various exceptions.

The data have been grouped and reorganized in a variety of
presentations in an effort to reveal the patterns implicit in the
data.

A. Frequency of Detection

The number of times any pollutant was detected in each source
type-~-residential (RES), commercial (COM), industrial (IND), tap water
and influent--was tabulated and is summarized in Table 6 for each
category. That data, coverted to percentages are presented in

Table 7. Those percentages are also shown graphically in Figures 6-10.

mable & summarizes the frequencies of occurrence for the

two major categories -- organics and metals.
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Table 6

Total Number of Observations
- -
T 3 - < z
i S E
] ! z g z
Totsl Number of Samplas | 47 | &2 21 12 18
108.  Viny) Chioride 1
108.  Chiorosthene 1
108.  Trichiorofluoromethane 1 1
100.  Acryignitrile 1
110, 1,1-Dichiorosthylens 2 8 3
111, 1,1Dichlorosthene 1 7 1
112, Trane-1,2-dichioroethiens 18 8 5
113, Chioroform 428 42 21 12 18
114.  1,2-Dichlorosthane 18 2 3 <
118, 1,1,1-Trichiorosthene 14 8 22 15 14
116, Corbon wirachioride 2 ?
117, Sromodichioromethens 28 21 A2 12 2
118, 1.2-Dlohioropropene 1
119, Tram-13Dichioroprepyiens 1
120.  Trichlorosthylene 58 6 21 12
121, Do 108 21 16 12
123, Dibromochioromethens 24 18 12 7 %
1M, 1,1,2Trichiorosthane 1
125.  Oromoform 4
128.  1,1,2,2-Tetrachiorouthens 18 2 1
127, 1.1,2.2Tewachiorostiwiene | 362 41 21 3 15
120, Tohwme 298 38 21 1 14
120.  Chisrobenzene 38 2 3 1
130.  Ethyibenaene st 21 16 1 12
201, 2Chiorephenot 2
203,  Phenot 18 17 11 6
204.  24-Dimethyiphmnol 3 8 2
208.  2.4-Dichorophenol 2
208.  24,8-Trichiorophenol 2
27, pChloro-menedt 1
20. .W 2 6 4 4
30t.  Dichlorobensenss 6 13 12 10
N0  Mitrobenmene 1
N2 1.24-Trickiorobenaene 1 1
316, Nephthelers 4 7 13 8
328.  Diethyiphthaioss 23 15 1 9
331.  Antiwscens/Phonantivens 2 1 3
333, Diabuyighthelote 16 18 (12 3 12
3,  Fluoranthess 1
3. Pyem 1
397.  Butylhenzyighthelote 22 23 11
e YV wod | 11 16 5 2 4
400.  Hoptachier 2
408.  Aidvin 2 '
902, Amenic 163 16 9 3 ¢
804,  Codmiom 78 [ 8 1 10
008.  Chwesnlom 298 24d 21 1 16
808 Copper 468 42 21 11 18
0.  Llend 382 3 21 4 16
208  Mangires 438 42 21 6 18
900,  Msrowy g* 4 3
$10.  Niokel 282 1 21 3 15
$11 Selonium 268 3 4 [}
$2 She 10 20¢ 18 1 17
614, Dme 464 42 21 7 18
§91.  Towl Oyenide 2 1 16 11
602.  Yowl Phoncle 43 40 2 18

a. Out of 46 samples
b. Out of 41 samples
c. Out of 39 samples
d. Out of 12 semples
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Table 7

Percentage Occurrence

-t
3 3 3 ] y
g & 8 i 'l
2 ! 3 o
1] | & "
-] = [ -
Total Number of Samples | 47 42 1 21 12 18
104.  Vinyt Chioride ‘s
108,  Chicrosthene S5
108.  Trichiorofluoromethane 5 [
100.  Acrylonitrile . 6
110.  1,1-Dichiorosthylens 5 38 17
111, 1,)-Dichiorosthene 2 33 6
112, Tram.1,2-dichioroetiwiers "43 38 28
113, Chioroform_ 918 100 100
114.  1.2-Dichiorosthane 28 ) 14 11
198, 1,),\-Trichiorosthene 308 $2 . 71 78
116.  Carbon tetrachioride 5 33
117.  Bromodichioromethane 48 87 11
118, 1,2-Dichioropropene 5
119.  Trans-1,3-Dichioropropylens 2
120.  Trichiorosthylene 1n* 14 00 67
121, Bentens 28 76 61
123.  Dibromochioromethene & 43 37 - 22
124. 11,2 Trichiorosthene 5
1285.  Bromoform 33
128.  1,1,2,2-Tetrachiorosthene 28 10 6
127.  1,1,2,2-Tetrachioroetiwiene | 78% 98 100 25 83
128.  Toluers 638 90 8 78
120.  Chlorobenzene 78 s 14 6
130.  Ethylbsnzene 17 50 76 8 67
201.  2Chiorophencl
203. Phanol 38 40 52 33
206,  2,4-Dimethyiphenct 6 a8 11
208.  2.4-Oichlorophencl
208,  2,4,6Trichlorophenol 10
207.  p-Chioro-m-cresol (]
210.  Pentachiorophenct 4 14 _ 19 22
301. Dichiorobenzenes 13 31 51 56
310. Nitrobenzene
312, 1,2A-Trichlorobwnzens 2 2
315, Neghthelene 9 11 62
320.  Disthyiphthalass 8
$31.  Anthracene/Phenentheens [y 2 14
333 Di-nbutyiphthdew 3% 43 51 25 67
M. Fuorsthere 2
3%, Pyrew 2
337.  Butyibenzyiphthelese 41 33 52
Yo | 23 D 17 n
404, . Heptachior ] 6
408.  Adrin b
801. Antimony 354 7 ;i 1 39
802,  Arsenic 358 38 43 25 [
804, Cadmium 153 12 18
808. Clwomium 638 59b 100 8 89
908. Copper 1
507, leed 33
900. Nengmwse 100 100 Tl-!o 50 100
808.  Meroury 17 10 33 17
$10.  Niokel 618 % #oo 25 83
511, feleniom 374 14 3 28
2. Siver 22 1€ []
N3 Thatlum ]
4. Dnc 00® 100 00 58 100
901.  Tossl Cysnides 4 2 76 81
202.  Tossl Phenoke 93 95 00 17 100

s. Out of 46 samplas
b. Out of 41 samples
c. Out of 39 samples
d. Out of 12 sswples 39



PERCENT OCCURRENCE, 12 SAMPLES
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12 Trans-1,2-dichloroethylene

113, Chloroform

114, 1,2-Dichloroethane

115, 1.1,1-Trichloroathane

116. Carbon tetrachloride

117. Bromodichloromethane

118. 1,2-Dichloropropane

119. Trans-1,3-Dichioropropylene

120. Trichloroethylene

121, Benzene

123. Dibromochloromethane

124. 1,1,2-Trichioroethane

126. Bromoform

e——

126. 1,1,2.2-Tetrachloroethane

127. 1,1,2,2-Tetrachloroethylene

128. Toluene

120. Chlorobenzene

130. Ethylbenzene

B

2-Chlorophenol

Phenol

2.4-Dimethyliphenol

2,4-Dichlorophenol

2,4,6-Tiichlorophenol

SHEHE

p-Chioro-m-cresol

210. Pentachlorophenol

301. Dichlorobenzenes

310. Nitrobenzene

312, 1,2,4-Trichlorobenzene

315. Naphthalene

326. Diethylphthalate

331. Anthracene/Phenanthrene

333. Di-n-butylphthalate

334, Fluoranthene

335. Pyrene

337. Butylbenzylphthalate

338. Bis (2-ethylhexyl)/di-n-octy!

F

phthalate
404.  Heptachlor
406. Aldrin
501. Antimony
502. Arsenic =
504. Cadmium t
506. Chromium
506. Copper
607. Lead
508. Manganese
509. Mercury
610. Nickel
511, Selenium
612.  Silver
613. Thallium
514.  Zinc

601.  Total Cyanides

802.  Total Phenols

Figure 6:

Frequency of
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PERCENT OCCURRENCED, 47 SAMPLES

0 20 40 60 100

104, Viny! Chioride
106. Chloroethane
108. Trichlorofluoromethane
100. Acrylonitrile
110, 1,1-Dichloroethylene -
1M1, 1.1-Dichloroethane T
M2 Trans-1,2-dichloroethylene ]
113. Chloroform T
114, 1,2-Dichloroethane
115, 1.1,1-Trichloroethane
116. Carbon tetrachioride k
117 Bromodichloromethane
118. 1,2-Dichloropropane
118, Trans-1,3-Dichloropropylene
120. Trichloroethylene
121, Benzene
123. Dibromochioromethane e
124, 1,1,2-Trichloroethane
125. Bromoform
126. 1.1,2,2-Tetrachloroethane
127. 1,1,2,2-Tetrachloroethylene 1
128. Toluene
129. Chlorobenzene b
130. Ethylbenzene B
201, 2-Chiorophenol i)
203. Phenol
204, 2,4-Dimethylphenol
205. 2 4-Dichloropheno!
208. 2,4,6-Trichlorophenol
207. p-Chioro-m-cresol
210. Pentachiorophenol
301. Dichlorobenzenes
310. Nitrobenzene
312 1,2,4-Trichlorobenzene
316. Naphthaiene
326.  Diethyiphthalate
331.  Anthracene/Phenanthrene
333. Di-n-butylphthalate
334. Fluoranthene
335. Pyrene
337. Butylbenzy|phthalate
338.  Bis (2-ethylhexyl)/di-n-octyl

phthalate
404. Heptachlor
406. Aldrin
501, Antimony 1T
502.  Arsenic
604, Cadmium
606. Chromium
606. Copper
507. Lead
508. Manganese
509. Mercury
510. Nicke!
611. Selenium
612 Silver
613,  Thallium i
514, Zinc

601.  Total Cyanides

602.  Total Phenols

Figure 7: Frequency of Occurrence (%), Residential
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PERCENT OCCURRENCE, 42 SAMPLES
0 20 40 60 80 100
104, Viny! Chloride
106. Chloroethane
108, Trichlorofluoromethane
109. Acrylonitrile
110. 1,1-Dichloroethylene ]
11, 1,1-Dichloroethane ~ i ]
12 Trans-1,2-dichloroethylene
113. Chloroform T
114, 1,2.Dichloroethane : T i
116, 1.1.1-Trichioroethane m 1=
116. Carbon tetrachloride 1 ] !
117. Bromodichloromethane
118. 1,2-Dichloropropane -
119, Tvans-l,3-D|chlovopfopylen—rr
120. Trichloroethylene i —‘1
121. Benzene }
123. Dibromochioromethane
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125. Bromoform l B
126. 1,1,2,2-Tetrachloroethane
127. 1,1,2,2-Tetrachloroethylene
128. Toluene 7
129. Chiorobenzene L
130. Ethylbenzene B
201, 2-Chloropheno! 9 | ]
203. Phenol ]
204, 2,4-Dimethylphenol ]
205. 2,4-Dichlorophenol
208. 2,4,6-Trichloropheno!
207. p-Chioro-m-cresol
210. Pentachlorophenol
301. Dichlorobenzenes
310. Nitrobenzene I
312 1,2,4-Trichlorobenzene i
315. Naphthalene 7
326. Diethylphthalate ]
331. Anthracene/Phenanthrene I !
333. Di-n-butylphthalate i
334, Fluoranthene I %
336. Pyrene
337. Buty|benzylphthalate
338. Bis (2-ethylhexyl)/di-n-octyl
phthalate —_ o
404, Heptachlor T
4086. Aldrin
501. Antimony T
602, Arsenic
504. Cadmium
605. Chromium
608. Copper
607, Lead
508. Mangenese
6509. Mercury
610. Nickel
511, Selenium
612, Silver o
613. Thaltium f
614, Zinc
801. Total Cyanides
802. Total Pheno's

Figure 8: Frequency of Occurrence (%), Commercial
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PERCENT OCCURRENCE,

21 SAMPLES
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115, 1,1.1-Trichloroethane
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117. Bromodichloromethane
118. 1,2-Dichloropropane —[ B
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121 Benzene 1
123. Dibromochloromethane
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125, Bromoform |

T
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2,4,6-Trichlorophenol
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336. Pyrene
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508. Copper

507. Lead

508. Manganese

5089. Mercury
610. Nicke!

7811, Selenium

phthalate | i
404, Heptachlor 1‘
406,  Aldrin T i
501. Antimony
502. Arsenic =

601. Total Cyanides

602. Total Phenols

512. Silver ¢
513, Thallium |
514. Zinc

Figure 9:
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PERCENT OCCURRED, 18 >AMPLES

0 20 4e 60 80 100.
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117. Bromodichloromethane I
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120. Trichloroethylene __Tk i
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124, 1,1,2-Trichloroethane 1 ]
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127, 1,1.2,2-Tetrachloroethylene
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201, 2-Chiorophenol ) "
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206.  2,4-Dichlorophenol [ i ]
208. 2.4,6-Trichioropheno! y o : l"_hq
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301. Dichiorobenzenes I =]
310. Nitrobenzene
312. 1,2,4-Trichlorobenzene
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333, Di-n-butylphthalate
334, Fluoranthene
336. Pyrene
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338. Bis (2-ethylhexyl)/di-n-octyl

phthalate
404. Heptachlor
4068. Aldrin
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504. Cadmium T
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607. Lead
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509. Mercury
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601.  Total Cysnides

602.  Total Phenols

Figure 10: Frequency of Occurrence (%), POTW Influent



Table 8

Summary of Overall Frequency Observations

Organicsj!oZ)1 ‘ Metals (13)2
Totald  >90%Z  >50Z <102  Total®  >90%  »>50%  <10%

Tap Water 10 25 3 2 11 0 2 3
Residential 26 1 3 14 12 3 7 0
Commercial 27 3 8 9 13 3 7 1
Industrial 33 4 5 13 6 8 1 0
Influent 28 1 10 7 11 4 8 0

142 organic pollutants (volatiles, acids, base/neutrals).

213 metals (12 priority pollutants + manganese).

SNumber of organic pollutants observed in each source category.

YNumber of metals observed in each source category.

SValues are number of pollutants, out of the total in each analysis category,

which were observed equal or greater than 902 of the time, equal or
greater than 50% of the time or less than 102 of the time.
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A total of 42 organic pollutants were observed at some time in

one or anoth;r of the sources, but a maximum of 46 could be present
—four of the organics are not resolved in the analysis scheme

and are reported as gtoupa.* The following list is a summary of the
number of priority pollutants seen at some time in these sources,

Volatiles 24
Acids 7 x
Base/Neutrals 11 (could be 15 )
Pesticides 2
Metals 12 plus manganese

Total Cyanides
Total Phenols

The 1list of 67 priority pollutants given in Table 9 along
with their reporting limits, were never detected in any of the samples
in any city. In general the reporting limits refer to the concentration
;evel which the analysis protocol was designed to measure reliably. Such
is the case for instance for the pesticides at 1 ug/L and most of’the
other pollutants at 10 ug/L, and most of the other pollutants at 10 ug/L.
Values higher than 10 ug/L represent detection limits.

Table 10 gives a l1list of bollutants (20) which were observed
0-3 times in at least one of the cities. Because the mass data for
these chemicals was so sparse, they were excluded from the subsequent
concentration and mass flow interpretations. The data for methyleme
chloride was excluded from these analyses because it is such a
" ubiquitous contaminant.

Table 11 gives a list of the 40 toxic pollutants which have been
examined in detail in the subsequent sections of this report. The six
classical parameters (7XX series) of ammonia, oil and grease, TSS, TOC,
COD and BOD were also included in the detailed analysis. The data in
Table 11 are given in terms of the number of times a pollutant was de-
tected in a éity. Only pollutants detected greater than three times in
at least one city are included.

*The unresolved groups are:

Dichlorobenzenes ~ 3 isomers

Anthracene and Phenanthrene
Bis(2-ethylhexyl)phthalate and di-n-octyl phthalate
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101
102
103
107
122
202
208
20¢
211
304
305
306
307
308
309
311
313
314
316
317
318
319
320
321
322
323
324
325
327
328

- 329

330
336

Table 9

Sixty-Seven (67) Pollutants Never Derected in Four Cities

Compound

Chloromethanea a
Dichlorodifluoromethane
Bromomethane®

Acrolein
Cis-1,3-dichloropropylene
Nitrophenol
2,4—dinitrophenolb
4,6-dinitro-2-cresol
4-Nitrophenol
Hexachloroethane
Bis(chloromethyl)ethera
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
N-Nitrosodimethylamine b
Nitrosodi-n-propylamine
Hexachlorobutadiene
2-Chloroethyl vinyl ether@
Bis(2-chloroethoxy)methane
Isophorone
Hexachlorocyclopentadiene?
2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Dimethyl phthalate
2,6-Dinitrotoluene
4-Chlorophenyl phenyl ether
Fluorene
2,4-Dinitrotoluene
1,2-Diphenylhydrazine
N-Nitrosodiphenylamine
Hexachlorobenzene
4-Bromophenyl phenyl ether
Benzidineb

Reporting Limit
ug/L

10-20
10

10-70

10-20
10

10
10

10
10
10
10
10
10
10
10
10
10
10
10
10-20

340
342
343
345
346
347
348
349
401
402
403
405
407
408
409
410
411
412
413
414
415

416

417
418
419
420
421
422
423
424
425
503

8These compounds were not detected by the EPA method.
bChromatographic problems encountered with these compounds.

Compound

Chrysene/Benzo(a)anthracene
3,3'-Dichlorobenzidine
Benzofluoranthenes
Benzo(a)pyrene

Indeno (1,2,3-c,d)pyrene
Dibenzo(a,h)Anthracene
Benzo(g,h,1)perylene
TCDD

alpha-BHC

gamma-BHC

beta-BHC

delta~BHC

Heptachlor epoxide
Endosulfan I

DDE

Dieldrin

Endrin

DDD

Endosulfan II

DDT

Endrin aldehyde
Endosulfan sulfate
Chlordane

Toxaphene

PCB-1221

PCB-1232

PCB~1242

PCB~-1248

PCB-1254

PCB-1260

PCB-1016

Beryllium

ting Limit

ug/L

5-10
10
1-5
5-10
5
5-10
5-10
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Table 10

. *
Priority Pollutants Never Observed Greater Than Three Times In Any One City

Number of Times Detected
Cin. St.L. Atl. Htfd.

104, Vinyl chloride - - 1 -
105. Chloroethane - - 1 -
108. Trichlorofluoromethane - - 2 -
109. Acrylonitrile - - 1 -
118. 1,2-Dichloropropane - 2 1 -
119. Trans-1,3-dichloropropylene - 2 - -
124. 1,1,2-Trichloroethane - - 1 -
126. 1,1,2,2-Tetrachloroethane 2 - 2 -
201. 2-Chlorophenol - 1 1 -
205. 2,4-Dichlorophenol - 1 1 -
206. 2,4,6-Trichlorophenol - 1 1 -
207. 4-Chloro~3-cresol - - - 1
310. Nitrobenzene - - - 1
312, 1,2,4-Trichlorobenzene - - - 2
331. Anthracene/Phenanthrene 1 1 3 1
334. Fluoranthene - - - 1
335. Pyrene - 1 - -
404. Heptachlor 3 - - -
406. Aldrin - 2 - -

*Including influent, tap, and source samples. Dash means not detected.
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Table 11

Pollutants Selected for Detailed Analysis -~ Frequency of Detection
Compounds detected greater than 3 times in at least one city™? b
Number of Times Detected
€(38) S(56) . A(32) H{28;

110. 1,1-Dichloroethylene 1 3 10 -
111. 1,1-Dichloroethane - 2 7 -
112, Trans-1,2~dichloroethylene - 11 19 1
113. Chloroform 37 55 31 25
114. 1,2-Dichloroethane 2 1 4 1
115. 1,1,1~Trichloroethane 10 35 9 9
116. Carbon tetrachloride - 2 ) -
117. Bromodichloromethane 16 34 2 4
120, Trichloroethylene - 21 22 4
121. Benzene 16 41 10 1
123. Dibromochloromethane 13 37 1 -
125. Bromoform 4 1 - -
127. 1,1,2,2-tetrachloroethylene 24 - 55 31 18
128. Toluene 21 54 27 11
129. Chlorobenzene 1 6 4 -
130. Ethylbenzene 16 24 19 3
203, Phenol ) .13 28 14 3
204. 2,4~Dimethylphenol 1 1 8 -
210. Pentachlorophenol 2 - 18 -
301. Dichlorobenzenes 2 34 7 S
315. Naphthalene 7 15 8 2
326. Diethylphthalate 27 21 1 3
333. Di-n-butylphthalate 25 29 8 7
337. Butylbenzylphthalate 11 43 11 6
338. Bis(2-ethylhexyl)/di-n-octyl :

phthalate 24 10 6. 1
501. Antimony 4 26 5 ~
502. Arsenic 36 5 4 11
504. Cadmium 11 15 7 2
505. Chromium 8 53 30 9
506. Copper 37 56 32 27
507. Lead 20 56 32 18
508. Manganese 36 54 32 25
509. Mercury 3 9 8 S 2
510. Nickel 13 55 32 11
511. Selenium 22 38 3 3
512. Silver 20 25 23 5
513. Thallium 4 2 - -
S14. Zinc 35 55 32 26
601. Total Cyanides 4 20 12 1
602. Total Phenols 35 57 30 20
a

Cincinnati: 38 24-hr composite samples
St. Louis: 56 24-hr composite samples
Atlanta: 32 48-hr composite samples
Hartford: 28 48-hr composite samples

Sources, influent and tap water samples included; field blanks not
included. '
b)hthylene Chloride (106) was observed as a contaminant in almost all of

the samples.
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B. Observed Pollﬁtant Concentration Levels

1l. Concentrations

The original concentration data for the 24 or 48 hour composite
samples were averaged on a flow-weighted basis to produce a single number
for the six-day sampling period at each site. These concentration values
are summarized in Tables 12-16 along with the grand average value and,
where appropriate the standard deviation, for the tap water, residential,
commercial, industrial, and POTW influent samples. The per capita (mg/

person/day) discharge for residential sources is given in Table 17.

For many of the pollutants in the residential and commercial
categories, the standard deviation is about the same value as the average.
Althougﬁ an average industrial concentration value has been calculated
for the purposes of testing mass balances, there may not be real

significance to the concept of an average industrial value.

For the purposes of developing a projection model, each source type
was considered to be part of the same overall population. Average
concentration data were calculated for each category by averaging similar
source sites within a city and then averaging between the cities. For the
residential per capita values, the per capita rate was calculated for
each site and then averaged on a population weighted basis, within the

city, followed by a straight average of the cities.

The average concentration values for each of the source categories
are shown in Table 18. From this table, it is clear that the industrial
sources are the most intense for most of the chemicals, but the resi-
dential sources are important contributors of some pollutants such as
diethyl phthalate and copper. Some of the pollutants which show
residences as the most intense source (antimony, arsenic) are present
at very low levels. A number of pollutants show equivalent intensity
levels across source types, such as chloroform, manganese, and the
classical parameters. The source comparisons are best done on a mass

basis, as are presented in Part C of this section.
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Table 12

*
Tap Water Concentration Summary (ug/L)

|
- 0
] i
g 3
b —
g .
POLLUTANT S ®
110 1,2wDICuLonOLinY Lo e .G o0
111 1,1-01CaLOAOE ' ANE .0 .C
112 ThAANO=1,2+LICaLUARCEAY LE sk .0 oG
113 CaLUAGry i 34.% 21.0
116 1,2-LICALORGELnALL .G oG
1i% 1,1,31~InICaLURCET HANE .G .0
130 CARbud telnaCHLGRIDE .G .G
117 EAGHOULCALCKOLETHAINE 10.0 12.%
12C TRICALGKGCoial LENE .G .G
1/% b.’}lhlut.u‘ﬂ.'a .C' .C
123 LIbatNGCaLORGHE S nslve 1%.0 Bel
125 bAGHULCKE, 1.4 1.§
127 1,1.2,2=5bTRAnLOAORT 0T LENE .0 1.5
120 IGLUswE .0 1.6
129 CulunUBeistne .G .G
130 &rall bEMub L 3 0
203 PHEGOL .G .0
208 2, 4wk Tht LEnENOL .0 .0
216 FENTACRLOROFRENOL .0 .G
301 DICHALORUDENLENES .0 .0
1% waralaALENE .G .0
320 Lisiarl ¢nluALATE 3.3 .0
333 Lirdvoul (Ll PalaALATE 18,3 .0
337 BUTYL BENGYL rHITHALATE .0 .G
338 £I15(2wElnYLREXIL) EnfusLATe 16.5 .0
01 AuaIdonl .0 12.C
502 dkobalC 0.3 .0
SGu CalmIUM 2.0 .0
S$0S CuakGuluk 16.0 .0
(o COPFER 28.0 0.5
7 LEAD oG 28. %
S0u MAIGANESE 7.5 .0
S0y MLRCURY .0 o0
510 N1Carl 13.6 .0
511 SELENIUM 3.¢ 8.0
812 SILVER 1.6 N
€13 inALLiuM <G N
Clu zlal 27.5 14,5
oGl 104'AL CIAawlbboS «C .0
662 TFOTal rabnUL> 8.0 .0
703 AJ‘I}“O‘UIA 01 B8
70u UL AwLD GREADE .0 .0
7CS Tod 1.3 -0
766 70C 4.3 8.0
707 COD 0 0
709 BOU -G .0

* classicals in mg/L.

s*Standard Deviation = I
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Table 13

*
Residential Concentration Summary (ug/L)

Cimn. St. Louis Atlamts Rercford

gé,g %gigig':::*

POLLETART 32 | & 5 ! Average tiom
130 1, 1-DICNLONCEYNY LENG 0 0 0 0 0 N 0 ) 0 0 «0 «0 9
111 1, 1-RINLONOETRANE .0 0 -0 «0 ) ] .0 .0 N ] «0 .0 -0 N ]
112 FRNS-1, -DICELOROSTRYLENE -0 0 0 -0 o 0 -0 .0 0 .0 -0 .0 N ]
113 CELOROPOIN 1.8 2.8 2.9 3.8 9.3 3.7 8.7 t % } .8 0 2.7 3.0 N ]
138 1,2-AICRLORDETEANE «0 .0 ] «0 o7 0 -0 .0 «0 .0 .0 o1 o1
115 1,1,1-TRICELOROETRANE .0 o2 86 N 1.2 1.3 -0 «0 " ] 0 M2 2.3 2.0
116 w NSNS 9 0 0 0 0 0 «0 <0 0 0 «0 .0 0
‘l’ mm Q‘ .1 o° to .' .o o° .. .0 oo o' co .1
130 TRICNLONORINYLENE 0 0 0 1.6 8 2.1 -0 0 0 «0 o0 N} 8
m " o' o' ., l’ l.l n' oo .o .0 .0 o‘ .2 '.
m mm .' -l -. .0 .' o° oo o. c“ oo .' .0 '.
128 ANONOFONN .0 .0 -0 -0 0 0 -0 -0 -0 .0 -0 .0 5 J
127 1,1,2,2-TETRACSLORORINYLAWE R} 1.7 21.3 15.0 15.9 8.8 2.0 2.9 1.6 o3 o? 6.3 7.8
w ” .‘ ..‘ ’Q‘ ‘0. “o’ ‘o' os ‘o. .0 .o .0 2.‘ '.1
129 CELOROIEVEENE o0 o2 0 .0 . 0 -0 .0 ) «0 .0 1 % 3
180 ATHYL BENIENR .2 N ] .0 0 3.8 <0 3 .0 .0 -0 .0 - N
203 PEENOL ) 1.5 2.8 2.1 15.8 6.2 0 $.1 0 0 0 «0 5.8 8.8
200 2,-DDRTNILIEENOL 0 o7 0 2.1 0 «0 3.7 0 .0 0 0 o7 o
210 PENTACELOROPRENOL o0 «0 -0 ] 0 9.7 .0 .0 .0 .0 .0 1.2 2.4
301 RICELOROBENIENES -0 «0 0 12,8 20,3 -0 «0 <0 .0 «0 .0 2.8 S.8
315 BAFETRALENS . «0 1.2 .0 0  19.2 .0 -0 s.3 0 0 0 2.1 2.9
336 DINTWIL PUTRALATS 6.8 3.6 133 11,3 3.8 .0 .0 -0 .0 0 15,0 9.8 1.6
338 DI-8-DUTTL MEINALATE 18.6 13.1 8.5 23.9 7.1 0 8.0 0 0 18,5 3.2 9.0 6.5
37 BUTTL BEWIYL PETHALATE 7.8 9.8 13,2 11,9 M7 .0 .0 -0 .0 .0 8.3 6.0 7.5
338 RIN(2-ETNYLEEXYL JPETWALATE 7.8 139 2.9 0 88,3 0 N .0 -0 .0 .0 6.8 8.1
$02 ANTINONY .0 3.2 12.6 12.% «0 - o0 1.9 .0 .0 .0 .0 2.7 3.0
02 ARSENIC 19,6  15.9 N .0 .0 .0 0 .0 .0 2.5 3.4 N8 8.7
$08 CADNIIN «0 o5 1.8 1.0 6.2 .0 1.6 .0 .0 .0 13,9 1.8 1.6
$05 CURONIIN 8.5 232 10.5 7.6 10.3 M.2 7.0 8.0 13.3 .0 .0 16.3 6.1
508 CcoPPER 138.6 9.5 20.9 35.5 139.3 38.6 w2 ™. M3 61.0 67.0] 72.1 32.4
$07 LE®D 0 88,0 55,3  SN.6  792.1 M1,7 81,5 WA.8 5.2 13.2 29.2] 7.3 1358
S08 MANCABESE .6  131.2 199.0 219.6 107.3 180.5 5.9 78.9 199.1 68.0 120.0{ 153.0 $0.2
$0% MmECURY N .3 .5 2.1 N .0 0 .0 «0 .0 o7 " 8
510 MICREL «0 8.0 9.8 8.1 10.1 3.0 5.8 2.8 .0 N 1.7 6.2 3.7
511 SELENIIN 3.9 5.3 7.8 13.7 8.8 .0 .0 .0 o7 .6 .0 3.8 34
$12 SILER o7 2 N6 118 - R J 5.5 .0 N -0 .0 .0 2.2 2.$
$33 TWALLIWN .0 .0 .0 .0 .0 .0 N N N .0 -0 .0 -0
518 3INC , 130.7 138.2 102.8  97.2 1215.3 133.6 207.2 100.2 9.6 5.3 121.0) 21s.0  175.7
601 TOTAL CYARIDES . .0 0 ) 2.0 7.5 .0 0 «0 .0 «0 1.1 1.8
JOTAL PHENOLS 29.8 56,1 38.7 %0,.9 37.1 20.8  20.7 0.9 22.1 .0 24,9 30.8 1.3
703 ANONIA 208 21,7 36,2 21.2 16.8 9.1 9.0 .7 2.5 1.7 12.4 18.2 7.6
T08 OIl. AND GREASS §3.7 69,0 (Y Sh.1  489.8 29.3 3.9 3.8 185.2 i9.8 17.1 77.4 0.3
7085 TS5 151.1  330.6 301.8 133.8 1877 TI.0 2.0 a9  18.5 38.5 190.5 | 186.8 72.5
706 fOC 0.3 310.4 90.0 12%.6 110.0 59,1 4.2 46,2 29,7 62.1  6M.8 81.5 27.3
707 CO® 277.0 356.% 198.5 292.5 310.2 361.8 182.3 170.3 112.4 221.0 299.7 ] 263.8 = ON.7
708 20D 117.9  176.0 115.9 183.6 159.9  75.8 9.2 60,0 6.3 75,1 138.0 ] 113.3 82.1

*Clascicals tn mg/l.
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Table 14

*
Commercial Concentration Summary (ng/L)

Cinn. €. wouls Atlan%a Hartford
o
[} w
E " ® % % A :.: H .:’: § Standard
- z e % 5 Q x E o -1 Devia-
POLLUTANT & 3 5 2 3 A > o o 3 Average tion
110 1,1-DICHLOROETHYLENE .0 .1 1.3 .8 .0 .0 0 .0 .0 .0 .3 .5
111 1,1-DICHLOROETHANE .0 o1 .0 .5 «0 0 N 0 N 0 ol .1
112 TRANS-1,2-DICHLOROETHYLENE R .0 2.7 0 2.0 9.2 2,2 .0 .0 .7 1.$ 2.0
113 CELOROFOMN 6,0 8.2 6.3 5.8 6.6 16.2 6.4 9.0 8.3 S.1 6.7 2.0
118 1, 2-DICRLOROETHANE .0 o4 .0 .0 0 .0 .0 «0 .0 1.0 .1 2
118 1,1,1-TRICHLOROETHANS 1.7 3.2 .8 10,3 2.4 1.7 ) .0 7.1 .0 2.9 1.8
116 CARDOB TETRACHLORIDE .0 .0 0 .0 0 .0 1.1 .0 N «Q o1 o2
117 BRONDDICH LORONETEANE 2.3 1.1 2.5 2.0 .0 .0 «0 ) .0 .0 1.0 1.2
120 TRICHLOROETHYLENE .0 «0 .0 .0 0 73.0 00,9 .0 .3 0 12.8 25.6
121 BEWLIENE o 10.3 1.0 4.6 0 .0 1.3 .0 .0 6.2 2.7 2.1
123 DIBRONOCHLOROMETHANE 1.6 o7 2.0 1.5 0 .0 .0 .0 .0 ] o7 .9
125 BROMOFORN .0 «0 0 .0 0 .0 .0 .0 0 .0 .0 .0
127 1,142, 2-TETRACHLOKOETHYLENE 6.7 3.0 45,2 20.9 9.5 81.6 2.6 6.3 25,0 18.0 21.4 13.3
128 1OLUBNE 7.4 27.6 6.0 4.4 2.1 .3 1.1 6,0 7.% 12,4 11.0 6.8
129 CHLOROBENZENE «0 -0 ) .3 «0 .0 «0 .0 .0 0 0 o1
130 ETNYL BENZENE 3.6 11.5 .2 3.€ 5.9 0 .0 o? N 1.0 3.0 3.1
203 ’HENOL 5.2 4.7 6.1 4,3 3,5 6.6 »0 13.7 .0 .0 8.5 .8
208 2,4~DINETHYLPERNOL .0 .0 .0 0 .0 0 0 «0 «0 0 0 -0
210 PENTACELOROPEENOL 0 0 . .0 .0 43,5 .0 27.8 0 .0 -0 5.8 11.5
307 DICBLOROBENIENES 2.4 .0 25.9 22.9 .0 7.0 .0 .0 6.6 .0 7.5 11,3
315 NAPHTHALENE 1.6 13.0 .0 4.5 .0 .0 .0 .0 3.1 .0 2.6 3.2
326 DIETRYL PHTHALATE 13.0 15.6 12.1 5.3 .0 .0 .0 .0 .0 .0 5.7 7.0
333 DI-N-BUTYL PHTHALATE 38,2 17.6 LY ] 15.7 4,6 .0 4.5 17.3 «0 «0 11.7 11,2
337 BUTYL BRNZYL PETNALATE 13.6 5.7 16.3 13.5 .0 33,0 .0 12,3 4.6 3.6 10.6 3.3
338 BISC2-ETHYLREXYL)PRTHALATE 22.3 .3 w5 4.1 .0 20.5 .0 .0 4,3 .0 7.7 7.4
501 ANTINONY 1.7 .0 .0 .0 .5 .0 .6 .0 .0 .0 .3 .4
502 ARSENIC 9,6 7.9 .0 .0 0 .0 .0 <0 1.2 3.7 2.6 %2
504 CADMIUN 2.0 1.8 0 «0 .0 ] 0 .0 3.2 .0 8 9
505 CHRONIIN .0 .0 6.8 20.8 423,8 6.6 113.1 .0 83.5 13.1 $6.8 84,0
S06 COPPER 35,3 57.0 ui.7 32.2 $1.3 52,2 85,2 95.1 93.3 67.3 56.5 21,2
507 LEAD .9 3.4 87.1 88.3 48,3 38.7 108.6 24,7 58.7 5.6 %9.8 32.8
508 NANGANESE 44,3 318,0 91.5 269.2 178,2 154.9 183.7 25.0 130.1 333,3 | 224.8 106.Z
S09 NERCURY .0 .2 .7 .5 .0 .0 .0 .0 .0 2.7 . K
$10 NITKEL 12.1 18,2 .8 7.5 5.5 18.3 8.7 6.3 36.7 5.2 12,4 3.9
$11 SELENIUM 4,2 1.2 18.1 .7 1.8 .0 1.6 W . o6 3,3 4.z
5312 SILVER 1.4 1.0 Sl o 8.1 .0 12.6 .C Tieb 3.5 2.5 3.0
513 THALLIUM oh . PD ] ] .0 o .2 ] .0 ] .3 .2
514 ZINC 142,58  133.7  118.% 75.5  171,9  138.5 7, 218.2  382,0 76.5 | 138.1 26,3
6§01 YUTAL CYANIDES .0 .0 ] 1.7 .0 ] .0 .0 o WL .2 4
€02 TOTAL FHENOLS 38,0 35,7 32.0 30,7 43,5 40,5 3.0 38,5 17.3 62.% 27.0 §,9
703 AMMONIA 14,2 i4.8 3.7 7.9 22,6 5.6 bed 7.5 7.6 9.7 10.7 2.7
704 OIL AND SREASE 300,7 121.5 08,7 4l.4  123.8 69.6 2.0 1252 139.% 19.5 } 109.G 1.5
7085 7SS 133.3  129.3  1:i3.6 an.4  121.3  163.6 201,272  171.1 56.% 62,1 | 122.4 30.7
706 T0C 8%.3 | [ 31,0  120,7  180.3 184.0 €0.6  179.9 £5.9 73.0 } 1C8.2 6.0
707 cov 256.9 o46.9  233.4  2i6.2  401.% 06,5 31,0 520,0 277.3 C2Z.3 | 3ub.u idl.E
708 BOD 108.6 9.4 1N3.1 1i7.8 285,84 2e.L5 7.8 750.% 4.6 102, 4 1EU.O 29,7

*Classicals 1n og/L.



Table 15

*
Tndustrial Concentration Summary (ug/L)
St. Louis Atlanta
"
« ¢ § i %
4 o 5 % 8
POLLUTART & "0 @ a & Average

111 1,1-DICRLOROETRANE .0 <0 1.0 7.9 6 1.5
112 TRANS-1,2-DICHLOROETHYLENE o2 «0 o1 56.8 13.0 11.7
113 CHLOROFORM 19.8 6.7 $.0 19.6 7.5 12.0
114 1,2-DICHLOROETHANE .0 «0 <0 1.9 1.6 «h
118 1’1.1.mwm.‘ 8.1 0 73.2 252.0 173.4 05,1
116 CARDON TETRACHLORIDE ] «0 1.8  151,7 3.2 28,6
117 BRONODICHLORONETHANE 2.3 8,0 «0 .0 .0 1.6
120 TRICHLOROETRYLENE 22.5 18.2 8.0 67.6 18,2 25.4
121 BENZENE 2.0 N " 1.8 1.0 1.2
128 DIBRONOCELOROMETHANE 1.7 3.0 «0 +0 «0 1.2
125 BRONOPONN .0 0 «0 0 «0 .0
127 1,1,2,2-TETRACH LOROBTHYLEWE 17.1 18,4 123,9 208,.8 83.5 69.9
128 TOLUENE S.4 9.6 1238 83,3 T2 §2.3
129 CHLOROBENZRNE -0 .0 . 5.6 <0 9
130 E7RYL BENEERE 5 1.8 258.3 228.9 111.9 | 100. %
2038 PHENOL 7.3 .0 551.8 232,5 19.8 | 135.8
204 2...mm 0 0 301.3 130,9 11.6 7.0
210 PENTACNLOROPNENOL o0 0 9.2 51,3 +0 10.1
301 DICRLONOBENZENES 27.6 16.6 «0 2187.7 5.2 | 3768.§
315 NAPHTHALEWE 9.2 1.4 194.9 78.6 .0 $0.7
326 DIETHYL PHYNALATE «0 +0 «0 +0 «0 +0
333 DI-N-BUTYL PHYNALATE 8i.1 98.5 82.7 90.4% .0 67.2
337 BUTYL BEWZYL PHTSALATS 17.8 1.1 60%,0 .0 3877.3 ] 188,2
338 BIS(2-EYRYLEEXYL)PETHALATE «0 0 173.7 8,1 .0 43,0
501 ANTINONY 8.8 0 1.7
502 ARSENIC -0 5.8 2.0 8.5 0 3.2
504 CADNIUN 10.8 8,0 17.1 1.7 83.5 20.7
S05 CRRONIIN 138,04 18.3 1880.6 2138.9 33,0 | 713.2
$06 COFPER 70.8 1.8 78.8 163.0 382,58 | 124.8
$07 LEAD 95.9 78.3 122%.5 365,2 91.4 | 323.7
508 NANGANESE 208.0 0.3 185.5 380.1 WM1.2 232.1
509 NERCURY «0 0 1.8 5. 3.4 1.9
510 NICKEL 10,3 5.8 §96.7 22.1 .8 | 108.7
53131 SELENIIN 3.0 N ) 0 «0 .0 9
$12 SILVER 2.8 567.2 8.3 25,7 13,6 ] 150.%
$13 TRALLIUN 3 0 «0 0 0 s
Sis 270 $52.3 122.% 3388.0 8934 18,7 60,0
801 TOTAL CYANIDES 6.2 1.7 2%.% 48,8 172.% 90.7
€02 TOTAL PEENOLS 2.8 26,2 Mu6.1  518,7 181,58 206.1
703 ANNONIA 10.7 2.1 3.6 8.4 L 79 10.6
704 OIL AND GREASE 21.6 5.5 #30.7 103.% 62.0 | 108,131
708 TS8 7.4 87.9 43,1 5850.8 91.5 | 215.8
708 10C 80.1 0.1 195.3 273.% 135,90 130.3
707 COD 192.6 38,3 1350.3 1068.0 318.2 | 540.3
708 BOD 9.9 a%.8 308,83 S, 8 207.1 216.1

.chuwienhlin;-mn”

54




Table 16

*
POTW Influent Concentration Summary (ug/L)

Lo

Dt ]

g 3 , ;

3 3 g £

L 5 o ]

POLLUTANT o n < = Average
110 1,i=biCalbavkiulLEhe o oY Beb .G 2.4
111 1,i-LICaLUROEThANE oG .3 oG o0 o1
112 Jhuiowly 2=0ICalunbbiul LEni N o5 1.0 .0 4.b
113 CuLOhUEU 2.5 0.2 el .b L,y
114 1,2-01CalontuinAdg ol oU o .G o7
115 1.1.1'71!10;2[«050&171&1'15 3 9.3 55-9 10.3 28.%9
11lo CAhbUN TelkACaLURIDE o0 «C oG oG o0
117 bhUNUDICuLCKOME LuAlk .0 .7 +G .C 2
126 ThiCulLOROETnLLENE .G 28.0 iou.9 8.l €3.5
1?2. Behawsab ! o7 7.C G oC 2.7
173 LibnUislCanLOnOme I'nAink G 1.0 Y oG o?
125 bARUMUEGAN oU o0 +G <0 N1
127 1,1,2,2~380kaaLlUACEL ) LEWE 1.1 ul, ¢ 239, 4 20.2 77.9
128 Julwine 1.y oG, ? 28,¢ 1%.96 2%.0
129 CaLOIIOEquGHI:} U Vi -0 «C .G
230 sInil bbihiene Y 15.0 “8.7 0 lc.3
203 rabodl 0 10,5 18,8 NY) 763
?0“ 7.“"[/1.‘.111111‘&‘!16!401: oo -o 9.9 .C ?.5
2iG ranTACaLOKGEak NOL .8 oG 19.2 .G §.7
301 DICuLOAGobMhobiibo .G 26.1 92.7 13.4 3.3
31 nAruinALbis 3.4 9.9 32.9 N 11l.0
320 Lisinil ralahlall 1.0 7.C £.0 3.6 0.8
933 LiwknbuiYL FaTdALATL 12.6 15. b bou 4,2 9.3
337 bulal bkhill kulaALAlE 0 11,4 77.3 .C 22.?
338 blo(2rkInitLakXYL)tultuALATE 4,5 4,3 .0 oG 2.2
501 MTL"JOAI .G 5?.5 05 -0 13.3
“U2 AnSEHIC 21.0 o0 .G 1.8 €.9
74 chbl'llu."l ?.ﬂ 2.9 3.1 ¢ ?.1

£398 LanOnluk i%1.0 13%.4 72.1 6S.4 1Co.1
S0o CuUrrkh 2.1 46,6 $C.u 96,0 03.9
507 LaAL 1¢€.9 210.2 135.6 3%.6 9y, 3
S0y maNGANGOE 3“?.“ 201.0 2717.5 1%4.0 uL. S
S0Y AEACUAX " o5 .8 .0 o
516G wICABL W,y us, 8 18,3 3¢.0 33.¢
$11 oclsivlum $.3 “.3 o0 Ny 2.4
€12 Sl1Lvek 3.7 10.0 12,4 3.3 8.8
§13 JaAlLLluk 0 N 0 o oG
618 LINC 372.0 249G, 6 53,2 187,6 293.3
601 1UrAL ClanIDsd 33,7 lu.0 by 4.0 15.8
0602 IUs'al EnshOLS 24,d oG.8 99%. b §2.% Sy, &
703 W‘oﬂl‘ 13.! 17.0 7-“ 9. U 11-3
704 GIL AMD GRussot LY.y 31.0 28,5 37.2 3.4
708 iS58 166, 9 126,48 137.9 76.9 111.1
709 Juc “3.0 97.2 0709 “?.5 62.0
767 €OD 1£7.9 3G5.7 igt.8 191.0 209.9
763 bOL 47,6 154,46 100.9 68.1 92,8

*Classicals in mg/L.
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TaBle 17

*
Residential Per Capita Mass Discharge Rate Summary (mg/person/day)

*Classicals in g/person/day

Cincinnati St. louis Atlants Hertford
. -~
- [}
,; T g g 3 g
J- E K] Standard
8 - 3 & 8 - ﬂ Devia-

POLLUTANT 5 = 5 < - 2 = & = & Average tion
110 1,1-DICHLOROESNY LS 0 0 0 .0 0 .0 -0 .0 0 0 .0 o0 0
113 1, 1-DICHLOROETNANE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
112 TRANS-1,2-DICKLORORTNYLENE «0 0 .0 0 «0 .0 0 0 0 0 .0 .0 .0
113 CHLONOFORN 1.8 4.0 1.2 1.3 1.4 2.4 3.5 2.4 S.4 .0 1.6 2.1 .6
118 1, 2-DICNLOROBTHANE «0 0 .0 -0 .3 0 0 0 -0 0 .0 .0 0
115 1,1, 1-TRICHLOROBTHANE 0 3 1.9 .3 5 .8 0 0 1.1 -0 1,5 1.3 1.7

TETRACYLORIDE «0 .0 .0 N .0 N .0 .0 .0 .0 .0 .0 .0
137 BRONODICSLOROMRTSANE 0 2 .0 0 o3 .0 0 0 .0 .0 0 .0 .0
120 TRICYLORORTNYLENS .0 .0 .0 .8 .1 1.3 .0 .0 .0 .0 .0 .2 o3
121 SEWZENE «0 - .3 .1 .7 .0 0 N .0 .0 .0 .1 .2
123 DIBRONOCYH LORONETHANE .0 .1 .0 .0 o1 .0 .0 .0 .0 .0 .0 .0 N
125 BRONOFOMN .0 .0 0 .0 .0 .0 N K] .0 .0 .0 .0 WU
127 1,1,2,2=STRACELOHOETHYLENS o, 2,7 8.9 5.9 6.9 5.5 .6 2.8 1.8 .3 4 3.3 2.7
128 10LURNE 8 7.0 9 2.1 $.2 9 .l 1.4 «0 .0 .0 1.8 1.7
129 CELOROBENZENE 0 .3 .0 .0 o1 .0 .0 .0 .0 .0 .0 .1 .1
130 ETWYL BSAWIRNE .2 1,2 .0 .0 1.% .0 .1 .0 .0 .0 .0 .3 o4
203 PRENOL 1.5 36.9 .9 6.1 2.7 .0 1.7 .0 .0 .0 .0 5.8 9.0
204 2, 0-DINKTWILPUENOL .0 1.1 .0 -8 «0 .0 1.2 «0 .0 .0 0 o4 .3
210 PENTACNLOROPHENOL 0 .0 .0 «0 .0 6.2 .0 .0 .0 N .0 .8 1.6
301 DICALOROBENSENES .0 .0 .0 5.1 8.9 .0 .0 .0 .0 .0 .0 1.2 2.3
318 NAPHTNALENE .0 1.9 .0 .0 8.4 .0 .0 3.8 .0 .0 .0 1.2 1.2
326 DIRTEYL PHTHALATS 16.8 58,7 5.5 4.5 1.5 .0 .0 .0 .0 .0 9.0 10.6 17.2
333 DI-N-BUTIL PUTNALATS 18.6 20,5 3.8 9.5 3.1 .0 1,6 .0 .0 13.6 1.9 7.4 8.3
337 BUTYL BEWZIL PHTHALATS 7.5 15.3 5.5 4,7 10.8 .0 .0 .0 .0 .0 5.0 4.9 5.3
338 BIS(2~-ETWYLHEXYL )PUTHALATE 7.4 21.8 1.2 .0 20.2 .0 .0 .0 .0 .0 .0 5.4 7.0
$01 ANTINONY .0 .0 5.2 4,9 .0 .0 .6 .0 .0 .0 .0 1.6 1.7
$02 AnsENIC 19.6 24,9 .0 .0 .0 .0 .0 .0 .0 2.3 2.0 5.8 10.9
08 CADNIUN .0 .8 .6 o4 2.7 .0 .5 .0 .0 .0 8.3 1.0 .8
808 CHBONIIN 8.5 36.2 Uoh 3.0 4,5 15.5 2.3 81.0 15.4 .0 .0 13.6 8.6
508 COPPER 139.5  349.2 i2.8 14,1 60.9 24,7 14,3 54,3 47.8 56.9 40,2 60,7 $7.2
S07 LEBAD N ™.9 23,0 21,7 36,2 26,7 13,4 32,8 6.0 12,3 17.5 51,2 53.5
500 MANGANESE o, 6  205.1 82,7 87.3 46,9 115.6 79.4 §7.3  231.7 59,7 72.0 | 104.9 30,1
509 MERCURY .0 o4 .2 .8 o .0 .0 0 .0 .0 o .2 .2
$10 NICKEL .0 6.3 4,1 3.2 4.4 1.9 1.8 2.0 .0 .0 1.0 2.4 1.4
S11. SELEWIUN 3.9 8.2 3.2 5.4 3.8 .0 .0 .0 .8 .5 .0 ¢ 3.0
%12 SILVER .7 .3 1.9 4,5 .3 3.5 .0 .0 .0 .0 .G Ll 1.0
$13 TNALLIUM .0 0 .0 N .0 .0 .0 .0 .0 .0 .0 .0 LU
S18 Z2INC 130.7  205.7 42,7 38.6 531.2 85.5 66.9 72.8 57.8 50.6 72.6 | 128.5 59.4
601 TOTAL CYANIDES .0 W o .0 .9 4,8 .0 .0 .0 .0 .0 .7 1.2
602 TOTAL PHENOLS 29,8 47,6 14,8 16.3 16.2 13.1 6.7 28.7 25,7 .0 14,9 25.5 22,4
703 ANNONIA FUN) 3.9 L.? 8.4 7.3 5.8 2.9 3.4 2.9 7.2 7.4 11.6 11.8
704 OIL AND GREASE 53.7 107.9 37.2 21.5 14,1 18.7 11.0 .5 17.6 18.4 10.3 49,4 38.3
708 7SS 151.1  516.% 42,3 53,2 4.6 49,3 95.0 32,6 21.3 35,9  114,2 | 127.6 137.8
706 T0C 93,3  172.% 37.4 49.5 48,1 37.8 24,0 33.5 3u.5 57.9 38.9 62,1 46.6
707 COD 276.5  556,9 §0.8 116.3 135.6 231.6 $8,9 123.7 130.7 206.C¢ 179.8 | 208.3  140.6
708 BOD 117.8  275.C 48.1 73.0 £9,9 48.6 29.1 43,8 19.0 82.8 48,2 72.9



110
111
112
113
114
18
116
117
120
121
123
125
127
128
129
130
203
20k
210
301
315
326
333
337
338
501
502
504
505
506
507
508
509
510
511
512
513
51k
601
602
703
704
705
706
707
708

Table 18

Overall Source Average Concentrations

Pollutant

1, 1-DICH LORUETHYLENE
1,1~DICH LOROETHANE
TRANS-1,2~DICHLOROETHYLENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1, 1-TRICHLOXOETHANE
CARBOlN SELRACHLORIDE
BROMODICHLOROMETHANE
TRICHLOROETHYLENE
BENZENWE
DIBKOMOCHLOROCALTHANE
BROMOFORM
1,1,2,2-TETRACHLOROETEYLEKE
TOLUENE
CHLOROBFNZENE

ETHYL BENZENK

PHENOL

2, 4~-DIMETHYLPHENOL
PENTACHLOROFHENOL
DICHLOROBENZENES
NAPHTHALEWE

DIETHYL PUTHALAYTE
DI-k~BULYL PHTHALAYE
BUTYL BELZYL PRTHALAYE
BILS(2-ETHYLEEXYL)PHTHALALE
ANTIMOWY

ARSENIC

CADMIUM

CHROMIUM

COPPER

LEAD

MANGANESE

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

TOTAL CYANIDES

TOTAL PHENOLS
AMMONIA

OIL AND GREASE

758

roC

cor

BOD

*
Classicals in mg/Le

57

ug/L*

RES coM IND
.0 .3 11.6
.0 1 1.6
.0 1.5 11.7
3.0 6.7 12.0
.1 .1 .6
2.3 2.9 85.1
.0 el 28.4
.0 1.0 1.6
o4 12.8 25.4
2 2.7 1.2
.0 o7 1.2
.0 .0 .0
6.3 21.4 69.9
2.6 11.0 52.3
.1 .0 .9
o 3.0 100, 4%
5.8 4.5 135.8
o7 .0 74.0
1.2 5.8 10.1
2.8 7.5 376.5
2.1 2.6 50.7
5.8 5.7 .0
3.0 11.7 67.1
6.8 10.6 168.2
6.8 7.7 43.0
2.7 .3 1.7
4,8 2.6 3.2
1.8 6 20,7
16.3 56.8 713.2
72.1 54,5 124.8
97.3 49,8 323.7
153.0 224,.8 232.1
o4 " 1.9
4,2 12.4 108.7
3.8 3.3 .9
2.2 2.9 150.4
.0 .1 .1
214.0 138.1 860.0
1.1 .2 90,7
30.8 37.0 204,1
14,2 10.7 10.6
77.4 109.0 106.1
156.8 122.4 215.8
81,5 106.2 130.1
263.8 36,0 540.3
113.9 160.0 216.1



2. FrequencyVConcentration Relationships

For each pollutant, the frequency of detection data (in percent)
have been paired with the average category concentration data by source
category and is summarized in Table 19. For simplification in attempting
to interpret this data, they have been grouped into general categories;.
pollutants detected greater than or less than 50 percent of the time, in
concentration level groups of <10 ug/L, ‘10-100 ug/L and >100 ug/L.

These results were shown in Figure 1-5 of the Summary.

These displays clearly show the iow levels of pollutants associated
with tap water and the increase in contribution from residential to com-
mercial to industrial sources. The POTW influent data do reflect the
integration of these results as indicated by presence of most of the
detected pollutants, but at lower levels than the industrial sources

and with greater overall frequency.
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Table 19

*
Frequency/Concentration

59

Detection Summary
TAP RES coM IND INF
Loos b s L g P
29 @ 20 @ 20 % 2o & - 20 ¥
8¢ §¢ |88 Eg| 8% s | 83 s | 8% ¢
N < 3 L] < 8 " 8 : 8 * 8 : & [ 2 8
110. 1,1-Dichlorcethylene 0 0 o 0 5 0.3 38  11.6 17 2.4
111. 1,1-Dichloroethane 0 0 0 0 2 0.1 33 1.6 6 0.1
112, Trans~1,2-dichloro-
ethylene [} 0 0 0 43 1.5 38 11.7 28 4.8
113. Chloroform 100 27.1 91 3.0 100 6.7 100 12,0 100 4.9
114, 1,2-Dichloroethane 0 2 0.1 5 0.1 14 0.6 11 0.2
115. 1,1,1-Trichloroethane 0 [} 30 2.3 52 2.9 71 85.1 78 28.9
116. Carbon tetrachloride 0 0 0 0 5 0.1 33 28.4 0 V]
117. Browmodichloromethane |100 8.8 4 1] 50 1.0 57 1.6 11 0.2
120. Trichloroethylene 0 0 11 0.4 14 12.8 100 25.4 67 50.5
121. Benzene 0 0 22 0.2 S0 2.7 76 1.2 67 2.7
123. Dibromochloromethane 58 5.9 4 0 43 0.7 57 1.2 22 0.2
125. Bromoform 33 0.8 0 0 0 0 0 0 0
127. 1,1,2,2-Tetrachloro- ,
aethylene 25 0.8 78 6.3 98  21.4 100 69.9 83 77.9
128. Toluene 8 0.3 63 2.6 90 11.0 100 52.3 78 25.8
129. Chlorobenzene 0 0 7 0.1 S 0 14 0.9 6 0
130. Ethylbenzene 8 0.1 17 0.4 50 3.0 76 100.4 67 16.3
203. Phenol 0 1] 38 5.8 40 4.5 52 135.8 33 7.3
204. 2,4-Dimethylphencl 0 0 6 0.7 0 0 38 74.0 11 2.5
210. Pentachlorophenol 0 0 1.2 14 5.8 19 10.1 22 5.7
301. Dichlorobenzenes 0 0 13 2.8 31 7.5 57 376.5 56 33.1
315. Naphthalene 0 0 9 2.1 17 2.6 62 50.7 44 11.6
326. Diethylphthalate 8 0.8 49 9.8 36 5.7 0 (4] 50 6.8
333. Di-n-butylphthalate 25 4.5 34 9.0 43 11.7 57 67.1 67 9.3
337. - Butylbenzylphthalate 0 0 47 6.8 55  10.6 52 168.2 44  22.2
338, Bis(2-ethylhexyl]/di~n-
octyl phthalate 17 4.1 23 6.8 38 7.7 24 43.0 22 2.2
501, Antimony 17 3.0 35 2.7 7 0.3 50 1.7 39  13.3
502. Arsenic 25 1.6 35 4.8 38 2.6 43 3.2 44 5.9
504. Cadmium 8 0.5 15 1.8 12 0.6 38 20.7 56 2.1
505. Chromium 8 2.5 63 16.3 59 56.8 100 713.2 89 106.1
506. Copper 92 28.4 100 72.1 100 54.5 100 124.8 100 63.9
507. Lead 33  10.4 83 97.3 83 49.8 100 323.7 89 99.3
508. Manganese 50 5.1 100 153.0 100 224.8 100 232.1 100 244.9
509. Mercury 0 0 17 0.4 10 0.4 33 1.9 17 0.4
-510. Nickel 25 4.3 61 4.2 79 12.4 100 108.7 83 33.5
511. Selenium 33 2.9 57 3.8 38 3.3 14 0.9 28 2.4
512, Silver 8 0.3 22 2.2 51 2.9 86 150.4 94 8.8
513. Thallium 0 0 0 0 10 0.1 5 0.1 0 0
514. 2Zinc 58 66.9 100 214.0 100 138.1 100 860.0 100 293.3
601. Total Cyanides 0 0 4 1.1 2 0.2 76 90,7 61 .-15.8
602. Total Phenols 17 2.0 93 30.8 95 37.0 100 204.1 100 59.5
*
~ uglla




C. Mass Flow Analysis

One of the objectives of this study is to be able to predict the
relative mass contribution of residential and commercial sources, in
particular, to POTW influents. One reason for doing this is to esti-
mate the industrial contribution at any given POTW by measurement of
its influent. The total mass flow to the POTW for any pollutant may

be expressed as:
POTW = RES + COM + IND + OTHER

representing the total mass flow (e.g., im Kg/day) to the POIW from
each of the three major source categories and inflow/infiltration, run-

off, etc. Because it was not possible to measure the "sther" values
during this study, it has deliberately not been included. The impact

of the "other" sources is, of course, implicitly included in unknown
proportions in the data from each of the categories. Therefore, for.
the purposes of this study the total POTW mass flow has been represented
by:A
POTW = RES + COM + IND
For any new city, Q, if the total contribution from the residential
and commercial sources can be estimated, then the industrial contribution

can be calculated after measuring the POTW as follows:

INDb = PUTWQ - (RESQ + CoMq).

One means of checking the validity of the data, as it is being
developed, is to carry out a mass balance calculation for the city (z)
being studied by adding the relative contributions from each source
type for comparison with the POTW:

POTW, = RES, + COM, + IND,.

These goals could be attained if it were possible to determine an
average index value (V) for each source category which could be scaled
up for each POTW basin according to the relative amount of each type of
source activity in the basin (A). In the general case, the equation
‘ wmulﬁ take the form

POTW = YpA, + VCA. + ViA,

indicating the quantities of each source type (R = RES, C = COM, I = IND).
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The basic data available from each sampling site to use in developing
this approach is concentration, flow, and population. For the POIW service
area as a whole, it is usually possible to obtain reliable estimates of
total population (from the land planning agency) and total commercial and

industrial flow (from the water use records).

For the residential sites, it is reasonable to use the population as
an index basis. Thus, for the residential sites, a per capita discharge

rate can be calculated as follows:

concentration x flow
population

mass/person/day =

For reporting convenience, the residential values have been developed
in units of mg/person/day. The total basin residential contribution may
thus be estimated as:

RES(Kg/day) = Res. Ave. (mg/person/day) x Basin Population x 10-.6
(106 is the pg to Kg conversion factor)

For the commercial and industrial sites, the only index reliably
available for all of the sites studied (and the basin) is the total flow.
Thus, for these source types, an average concentration value has been
calculated so that, when the average value is multiplied by the total
basin source type flow, the total source contribution is obtained:

5
5

[Avg. Com. Conc. (ug/L)] x [Com. Flow(Lps)] x 8.64 x 10
[Avg. Ind. Conc. (ug/L)] x [Ind. Flow(Lps)] x 8.64 x 10°
(8.64 x 107° is the ug/sec to Kg/day conversion factor)

COM (Kg/day)
IND(Kg/day)

The data obtained from the commercial sites do not show a wide range
in type or quantity of pollutant between sites and suggest that an average
commercial concentration is a valid concept. To the contrary, the indus-
trial site data show a wide range of both types and concentration of pollu-
tant indicating that an average industrial concentration is not a valid
concept which can be applied generally. It is useful, however, within a
basin to calculate this value so that a mass balance comparison between the
sources and POTW may be made. Such a comparison provides a test of how well
the sites sampled represent, quantitatively and qualitatively, the total of
that source type within the basin. -
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The average index values (Tables 14,15,17) may be used to calculate
the total mass flow from each of the source types within the drainage basic

according to the eduation:

. SUM = RES X Population + COM X Flowc + IND x FlowI

where RES, COM, and IND indicate the average value either on a per capita
or concentration basis; population refers to the total drainage basin
population; and Flowc and Flow; are, respectively, the total commergial
and industrial flows in the basin. The values thus calculated may be

compared with the POTW influent.

Two sets of analyses have been carried out using this approach.
The first involved using the average values to calculate the relative
significance of each source type for several hypothetical cities varying
in degree of industrialization and residential/commercial mix. The
second involved using the four city average values to calculate a total
influent flow (SUM) to compare with the actual measured value for each
of the cities studied.

Residential source averaging was done assuming that sites within a
city were all paft of the same overall statistical population and, theres
fore, the average residential value for each city was calculated on a
per capita weighted basis. The assumption of homogeneity within a
city's population implies that each site's population is a proper measure
of that site's ability to represeant the residences in the basin aé a
whole, allowing population weighted averages within a city.

For commercial and industrial sources, average concentration values
were calculated»as straight averages of sites to form city averages and as
straight averages of city means to form an overall average. The assump-
tion is that for commercial and industrial sources, different sites
represent different aspects of the source type and, iherefore, different
sites are not from a single statistical population. Average residential
values across cities were straight averaged on the assumption that the
individual cities represent samples from different statistical populatiouns.
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1. Hypothetical Cities

One means of obtaining a perspective on the significance of relative
source type contributions to POTW influents is to use the average data
obtained in this study to calculate mass flows for several hypothetical
cities. Such an analysis has been carried out for five cases (A, B, C,
D, E) using the distribution of flow and population described in Table
20. These cases represent a range of industrialization of 0-50% (in
terms of flow) and a residential flow of 90-30% (200,000-68,000 popula-
tion) with varying levels of commercial activity (10-20%). The Case B
distribution is about the same as was observed in St. Louis.

A review of influent flow for 324 POTWs having secondary treatment
showed an overall average flow of about 1,000 Lps and this value was used
for these Case calculations. Those same plants also had an average in-
dustrial flow of about 20%. The Case E example was calculated to repre-

sent this "typical" basin.

The calculations for these prototype cities are given in Tables
21-25. The relative impact of the sources changes between these Cases
i8 perhaps seen most easily by comparing the ratios of the source
categories to that with the highest value. Those ratios are given in
Tables 26-30 for Cases A, .B, C, D, and E, respectively.

The dominance of the residential categofy in Case A is obvious,
with commercial sources dominant for only eight toxic pollutants. Com-
mercial sources still play a small role in Case B, but the impact of
even a small degree of industrialization is clear. This trend continues
for Cases C, D, and E where the industrial category is dominant for most
pollutants.

The overall impact of these source distribution changes can be seen
further in Table 31, where the total mass flow (SUM) for each case is
compared. Much higher mass flows are observed for most pollutants in
Case D than in Case A, However, some pollutants, whose concentrations
are not strongly source dependent, such as manganese, do not change much
across the cases. Once againp, the trends in these data for each pollutant

can be seen in the ratios given in Table 32.
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Some pollutants still have the highest mass flows in the most
residential caseé-—diethyl phthalate, copper, and manganese, for
instance. The reader is reminded to use these analyses with caution
because they are limited in terms of estimating the industrial impact,
based on the data from the industrial sources sampled during the

study.

For each of these hypothetical cases with an influent flow of
1,000 Lps, a 1 pg/L influent concentration would correspond to a mass
flow of 0.08 Kg/day.
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Table 20

Description of Hypothetical City Source Contribution

CITY TOTAL FLOW RES coM ~ IND
(Lps)

Case A 1,000 4 90 10 0
flow 900 100 0
pop. 200,000 - -

Case B 1,000 % 80 10 10
flow 800 100 100
pop. | 182,000 - -

Case C 1,000 % 50 20 30
flow 500 200 300

pop. | 114,000 - -

Case D 1,000 b4 30 20 ' 50
flow 300 200 500
POP. . 68,000 - -

Case E 1,000 y 4 60 20 20

flow 600 200 200
Pop. 136,500 - -
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110
111
112
113
114
115
116
117
120
121
123
125
127
128
129
130
203
204
210
301
315
326
333
337
338
501
502
504
505
506
507
508
509
510
511
512
513
514
601
602
703
704
705
706
707
708

Table 21

Hypothetical City - Case A - Mass Flow
RES = 200,000 people, COM = 100 Lps, IND = 0 Lps

Pollutant

1,1-DICHLOROETHYLEKE
1, 1-DICHLOROETHANE
TRAIS~1,2-DICHLOROETHYLENE
CHLOHOFOr¥

1, 2-DICHLOROFTHANE
1,1, 1-TRICHLOROETHAKE
CAREON TETRACHLORIDE
BRONODICELOROMETHANE
TRICHLOROETHYLEHE
BENZENE
DIBKOMOCHLOROMNETHAKE
BRONOFORM

1,1,2, 2-TETRACHLOROETHYLENE
TOLUENE
CHLOROBLIZEUE

ETHYL BENZENE

PHENOL

2,4-DIMETHY LPHENOL
PERTACE LOROPHENOL
DICHLOROBENZENLS
NAPHTHALENE

DIETHYL PHTHALATE
DI-K-BUSYL PHTHALAIL
RUTYL PENZYL PHTHALATE
BIS(2-ETHYLEEXYL )PHTHALATE
ANT IONY

AKSENIC

CADHMIUN

CHROMIUM

COPPER

LEAD

MANGARESE

MERCURY

NICKEL

SELELIU

SILVER

THALLIUM

ZINc

TOTAL CYAKIDES

90TAL PHENOLS
AMMONTA

OIL AND GREASE

ISS

TOC

cor

BOD

* 3
Classicals in 10~ kg/day.

RES
.00
.00
.00
«39
.00
.10
.00
.01
.10
.02
000
.00
.85

«39

.01
.05
1.26
.08
«33

» 28
.12
2.35
1.77
1.07
1.04
42
1.43
.08
2,34
12,38
7.73
21,17
.08
«52
.68
U5
.00
23.05
.27
5.23
2,73
9,08
26,21
13.41
45,73
19,62

66

COM

.00
.00
.01
.06
.00
.03
.00
.01
.11
.02
.01
.00
.18
.09
.00
.03
<Ol
.00
.05
.07
.02
.05
.10
.09
07
.00
.02
.00
49
47
43
1.94%
.00
.11
.03
.03
.00
1.19
.00
«32
.09
<94
1.06
»92
2,99
1,38

*
Kg/day
m

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

SUM

.00
.00
.01
45
.00
.13
.00
.01
.21
.05
.01
.00
1.03
U8
.01
.08
1.30
.08
.38
.3,"
.1“
2.40
1.87
1.16
1.11
U2
1.45
.08
2.83
12.85
8.16
23.12
.05

o
e VL

.70
U7
.00
24,24
.27
5,55
2.82
10.02
27.27
14.33
48,72
20.40



Table 22

Hypothetical ity - Case B -~ Mass Flow
RES = 182,000 people, COM = 100 Lps, IND = 100 Lps

Kg/day*

Pollutant RES coM IND SuM
110 1,1-DICHLOROETHYLENE .00 .00 .10 .10
111 1,1-DICHLOKOETHARE .00 .00 - .01 .01
112 TIANS-1,2-DICHLOROETHYLENE .00 .01 .10 .11
113 CHLOROFORM «36 .06 .10 .52
114 1,2-DICHLOROETHANE .00 .00 .01 .01
115 1,1,1-CRICHLOKOETHALE .09 .03 74 .85
116 CARBON TETRACHLOKIDE .00 .00 «25 «25
117 BROMODICHLOROMETHANE .01 .01 .01 .03
120 TRICHLOROETHYLENE .09 .11 22 42
121 BENZENE .02 .02 .01 .06
123 DIEHLOMOCHLOROMETHALE .00 .01 .01 .02
125 BROMOFORM .00 .00 .00 .00
127 1,1,2,2-TETKACHLOROETHYLEKE «77 .18 .60 1.56
128 TOLUEWE «35 .08 .45 »90
129 CHLOKOBENZFENE .01 .00 .01 .02
130 LYHYL BENZENE .05 .03 .87 .94
203 PHEKOL 1.14 « Ol 1.17 2.36
204 2,4~DINETHYLPEENCL .07 .00 .ol .71
210 PERTACHLOROFPHENOL «30 .05 .09 JUl
301 DICHLOROEEWZEKES «25 .G7 3.25 3.57
315 LAPHTHALENE .11 .02 JUl .57
326 DIETHYL PHTHALALL 2.14 .05 .00 2.19
333 DI-k-BUTYL PHTHALATE 1.61 .10 .58 2.29
337 BUTYL BENZYL PHTHALATE .97 .09 1.45 2.52
338 BIS(2-ETHYLHEXYL)FPHUTHALATE <95 .07 .37 1.38
501 ANTIMONY .38 .00 .01 40
502 ARSENIC 1.30 .02 .03 1.35
S04 CADMIUY +07 .00 .18 .25
505 CHROMIUM 2,13 .49 6.16 8.79
506 COPPER 11,26 47 1.08 12,81
507 LLCAD 7.03 M43 2.80 10.26
508 MANGANESE 19.27 1.94 2.01 23.22
509 MERCURY « U5 .00 .02 .07
510 IWICKEL U7 .11 .94 1.52
511 SELENIUM .61 .03 .01 .65
512 SILVEQ 41 .03 1.30 1.73
513 THALLIUM .00 .00 .00 o]
514 ZI4C 20.97 1.19 7.43 29.60
601 TOTAL CYANIDES : 24 .00 .78 1.03
602 TOTAL PHENOLS 4,76 «32 1.76 6.84
703 AXMONIA 2,48 .09 .08 2.67
704 OIL ALD CREASE 8.26 .94 .92 10.12
705 TSS 23.85 1.06 1.86 26.77
706 TOC 12,21 .92 1.12 14.25
707 COD 41,62 2,99 4,67 439,27
708 BOD 17.31 1.38 1.87 20.56

3
*Classicals in 10 kg/day, 67



Table 23

Hypothetical City - Case C - Mass Flow
RES = 114,000 people, COM = 200 Lps, IND = 300 Lps

Pollutant RES
110 1,1-DICHLOROETHYLELE .00
111 1,1-PICHLOROETHANE .00
112 TKALS-1,2-CICELOROETHYLELE .00
113 CHLOROFORM .22
114 1,2-DICHLOROETHANE .00
115 1,1,1-TKICKLOROETHANE .06
116 CAKSON TETRACHLORIDF .00
117 EEOXODICILOKOMETHALL .00
120 SRICHLOKOLTHYLFRE .06
121 BIWZEKE .01
123 DIELOKOCELOROMUTHANE .00
125 BROMOFORM .00
127 1,1,2,2-4FTRACHLOKOETHYLERE 48
128 TOLUEKE .22
129 CHLOROBENZENE .01
130 ETHYL BEKLZEKE .03
203 PHENOL .72
204 2,4-DIMETHYLPHEKOL .04
210 PENTACHLOROPHENOL .18
301 DICHLOROBEKZENES .16
315 LAPHTHALENE .07
326 PIETHYL PHIHALATE 1.34
333 DI-i-BUTYL PHTHALATE 1.01
337 BUTYL BENZYL PHTHALATE .61
338 BIS(2-ETHYLHEXYL)PHTHALATE .59
501 ANTIMONY 24
502 ARSENIC .82
504 CADKIUN « 04
505 CHROMIUN: 1.34
506 COFPER 7.05
507 LEAD .41
508 YANGANESE 12,07
509 MERCUKY .03
510 WICKEL .29
511 SELERIUN .38
512 SILVER «25
513 THALLIUM .00
514 ZINC 13.14
601 TOTAL CYANIDES .15
602 TOTAL PPENOLS 2.98
703 AMMONIA 1.55
704 OIL AND GREASE 5.17
708 1SS 14,94
706 T0C 7.68
707 cop 26.07
708 BOD 10.8%

*Classicals in 103 kg/day.

68

Kg/day*
cou IND
.00 «30
.00 -0
.03 «30
«12 .31
.00 «02
.05 2.21
00 <74
+U2 « Ol
ol .66
+CS .03
.01 .03
.00 .00
«37 1.81
.12 1.36
.00 .02
05 2.60
.08 3.52
.00 1.92
<10 «26
.13 9.76
«05 1.32
10 +00
«20 1.74
<18 4,36
.13 1.11
.01 «04
L] .08
.01 o 54
+«98 ig.49
« 34 3.24
86 8.3¢
3.88 6.02
.01 .05
.21 2.82
+06 +02
.05 3.90
.00 .00
2.38 22,29
.00 2.35
- 64 5.29
+18 «28
1.88 2.75
2.12 5.59
1.83 3.37
5.98 14,00
2.76 5.60

SUM

.30
.Oq
.33
«65
.02
2.32
o TH
.06
«Sh
.09
.0l
.00
2,66
1.76
.03
2,69
4,31
1.96
«55
10.05
1.43
1.44
2,95
5.15
1.84
«29
<S4
«59
20.80
11,23
13.66
21,97
.08
3.33
o U46
4,20
.00
37.81
2.51
8.91
2,02
9.81
22,65
12.85
46,05
19.21



110
111
112
113
114
115
116
117
120
121
123
125
127
1z8
125
130
203
204
210
301
315
326
333
337
338
501
502
504
505
506
507
508
509
510
511
512
513
514
601
602
703
704
705
706
707
708

Table 24

Hypothetical City - Case D - Mass Flow
RES = 68,000 people, COM = 200 Lps, IND = 500 Lps

1,1-DICELORORTEYLENE
1, 1-PICHLOROETHANE
TRANS-1,2-DICHLCIOETHYLENE
CHLOROFORM

1, 2-DICHLOROETHARE
1,1,1-3RICHLOROETHANE
CAnBOli TETRACHLORILE
EROMODICHLORONETEANE
PRICHLOROETHYLEUE
BENZLIE
DIBHOMOCHLCROMETHANE
BROMOFORY
1,1,2,2-7FTRACHLOROFTHYLENE
TOLUEWE

CHLOKOBENZLNE

ETHYL EENZENE

PHEKWOL

2, 4-DIMETHYLPHENOL
PENTACHLOROFHENOL
DICHLOROBE!IZERES
WAPHTHALEKE

DIETHYL PHTHALALE
DI-N-BUTYL FETHALALE
BUTYL BENZYL PHTHALATE
BIS(2-ETHYLHEXYL)PHTHALATE
ANTINONY

AESERIC

CADNIUY

CHREONIUM

COPFER

LEAD

MANGARESE

MERCURY

H#ICKEL

SELFENIUM

SILVER

THALLIUX

ZINC

5OT'AL CYANIDES

YOCAL PHENOLS

AMMONIA

OIL AND UREASE

788

T0C

coD

BOD

*Claséicals in 103 kg/day.

RES

.00
.00
.00
13
.00
.03
.00
.00
.03
.01
.00
.00
«29
.13
.00
.02
+H3
.03
.11
.09
.04
.80
.60
»36
.35
.14
149
.03
.80
4,21
2,63
7.20
212
.18
.23
«15
.00
7.84
.09
1.78
.93
3.09
8,91
4,56
15.55
6.47

69

COM

.00
.00

.03

.12
.00
.05
.00
.02
«22
.05
.01
.00
.37
.19
.00
.05
.08
.00
.10
.13
.05
.10
.20
.18
.13
.01
. Ok
.01
.98
«Sh
«86
3.88
.01
.21
.06
.05
.00
2.39
.00
.64
.18
1.868
2.12
1.83
5.98
2.76

*
Kg/day
IND

«50
.07
.51

$ 92
.03
3.68
1,23
.07
1.10
.05
.05
.00
3.02
2,26
L
4,34
5.87
3.19
o 84
16.27
2.19
.00
2.90
7.27
1.86
.07
.1“
.90
30.81
5.39
13.98
10.03
.08
4,69
.0
6.50
.00
37.15
3.9%
8.82
46
.59
9.32
5.62
23.34
9. 34

SUM

.50
.07
.53
.77
.03

3.76
1.23
.09
1.35
.11
.06
.00
3.68
2.58
.04
441
6.37
3.22
.65
16.49
2,28
.80
3.70
7.81
2. 3“
.22
.67
.93

32.59

10.54

17.47

21.11
«10

5.08
.32
6.70
.01
47.37
4,01
11,23
1.57
3.56

20,35

12,02

by, 87

18.57



Table 25

Hypothetical City - Case E - Mass Flow

RES = 136,500 people, COM = 200 Lps, IND - 200 Lps

Pollutant

110 1, 1-DICHLOROETHYLENE
111 1, 1-DICHLOROETHANE
112 TRANS-1,2-DICHLOROETHYLENE
113 CHLOROFOiM

114 1,2-DICHLOROETHAHE
115 1,1, 1~-TRICHLOROETHANE
116 CARBON TETRACHLORIDE
117 BRONODICHLOROMETHANE
120 TRICHLOROETHYLENE

121 BENZENE

123 DIBRONOCHLOROMETHANE
125 BRONOFORM

127 1,1, 2, 2-TETRACHLOROETHYLENE
128 TOLUEWE

129 CHLOROBENZENE

130 ETHYL BENZENE

203 PHENOL

204 2, 4-DIMETHYLPHENOL
210 PENTACHLOROPHENOL

301 DICHLOROBENZENES
315 LAPHTHALENE

326 DIETHYL PHTHALATE

333 DI-H-BUYYL PHTHALATE
337 BUTYL BENZYL PHTHALATE
338 BIS(2-ETHYLHEXYL)PHTHALATE
501 ANTLAONY

502 ARSENIC

504 CADMIUN

505 CHROMIUM

506 COPPER

507 LEAD

508 MANGAWESE

509 MERCURY

510 NICKEL

511 SELENIUN

512 SILVER

513 THALLIUM

S14 ZINC

601 TOTAL CYANIDES

602 7OTAL PHEHOLS

703 AMMONIA

704 OIL AND-GREASE

705 85

706 TOC

707 COD

708 BOD

*
Classicals in 103 kg/day.

RES

.00
.00
.00
27
+00
.07
.00
.00
.07
.02
.00
.00
«58
«26
.01
04
+86
«05
.23
.19
.08
1,60
1,21
«73
.71
.29
«98
.05
1.60
8. 45
5.28
14,45
.03
+35
46
«30
.00
15.73
.18
3,57
1,86
6.20
17,89
9.16
3. 21
12,98

70

*
Kg/day
COM

« 00
.00
.03
12
.00
«05
.00
.02
.22
.05
.01
.00
«37
.19
«00
.05
.08
.00
.10
.13
«05
.10
«20
«18
.13
.01
« Ol
.01
«98
« 94
«86
3.88
.01
21
.06
.05
.00
2.39
.00
64
.18
i.88
2,12
1,83
5.98
2,76

IND

«20
.03
«20
.21
.01
1.47
+U4S
03
o Ul
.02
.02
.00
1.21
«90
«02
1, 7%
2,35
1,28
o17
6.51
.88

.00

1.16
2.91
T4
.03
.06
.36
12,32
2.16
5.59
4,01
.03
1.88
.01
2,60
.00
14,86
1.57
3.53
.18
1.83
3.73
2,25
9. 34
3.73

SUM

» 20
.03
.23
«59
.01
1.59
49
.05
« 73
.08
« 04
.00
2.16
1.36
.02
1.82
3.28
1.33
.50
6.83
1.00
1,70
2,57
3,82
1.59
«32
1.08

14,91
11.55
11,73
22.35

« 07
2,44

.53
2,95

.00
32,98
1,75
7.73
2,23
9.91
23,73
13.24
46,53
19.48



Table 26

Relative Source Strength Comparison - Case A

Fraction SUM
RES coM I kg/day

110 1,1-DICKLOROETHYLENE - 00 1.00 «00 .00
111 1,1-DICHLOKOETHANE .00 1.00 .00 .00
112 TRANS~1,2-DICHLOROETHYLENL .00 1.00 .00 01
113 CHLOROFGI¥: «87 .13 .00 .45
114 1,2-DICHLOROETHANFE «69 31 «00 .00
118 1,1,1-5RICHLOROETHAIIE « 80 « 20 .00 .13
116 CARBON TETRACHLORIDE .00 1.00 .00 .00
117 BRCMODICHLOROIETHANE 42 .58 +00 .01
120 T'RICALOROETHYLENE U7 «53 .00 21
121 BENZENE «51 <49 .00 .05
123 DIBROMOCHLOROMETHANE «37 «63 .00 .01
125 BROMOFORM .00 .00 .60 - .00
127 1,1,2,2-TETRACHLOKOETHYLEWE 82 .18 .00 1.03
128 TOLUERE 80 20 .00 U8
129 CHLOROBENZENKE «96 <04 .00 .01
130 FTHYL BENZENE «67 «33 «00 .08
203 PHENOL «97 03 .00 1.30
204 2, 4~DIMETHYLPHENCL 1,00 .00 .00 .08
210 PEWNTACHLOROPHELNOL .87 .13 .00 «38
301 DICHLOKROBENZERES .81 «19 .00 « 34
315 NAPHTHALLWE -84 16 .00 .14
326 DIETHYL PHTHALAZE 98 .02 .00 2.40
333 DI-i-BUTYL PHTHALATE 95 .05 .00 1.87
337 BUTYL BENZYL PHYHALATE «92 .08 .00 1.16
338 BIS(2~ETHYLHEXYL ) PHTHALATE « 94 .06 .00 1.11
501 ANTIMONY «99 .01 .00 42
502 ARSENIC «98 .02 .00 1.45
504 CADNMIUM -1 .C6 .00 .08
505 CHRONIUM «83 «17 .00 2.83
506 COPFPEK +96 <04 .00 12,85
507 LEAD «95 .05 00 8,16
508 MAIGANESE «92 .08 .00 23.12
510 NICKEL +83 17 .00 .62
511 SELENIU¥ « 96 .04 .00 .70
512 SILVER «95 .05 .00 U7
513 THALLIUM +«00 1.00 .00 .00
514 zZINC «95 .08 .00 24,24
601 TOTAL CYANIDES «99 .01 .00 «27
602 TOTAL PHEKOLS 94 .06 <00 5.55
703 AMMONIA «97 .03 «00 2.82
704 OIL ARL GREASE 91 .09 00 10,02
705 7SS +96 <04 «00 27.27
706 TOC 94 .06 <00 14,33
707 COD « 94 «06 .00 48,72
708 BOD 93 «07 «00 20,40

3

* .
Classicals in 10~ kg/day,

71



Table 27

Relative Source Strength Comparison - Case B

110 1, 1-DICHLOROETHYLENE
111 1,1-DICHLOROETHANE
112 TRANS~1,2~DICHLOROETHYLENE
113 CHLOROFORM

114 1,2-DICHLOROETHANE
115 1,1,1-TRICHLOROETHAKE
116 CARBON TETKACYLORIDE
117 BRO4ODICHLORONETHAKE
120 TRICHLOROETHYLENE

121 BENZENE

123 DIBROMOCHLOROMETHAIE
125 BRKOMOFORM

127 1,1,2,2-TETRACHLOKOFTHYLENE
128 TCLUENE

129 CHLOKOBENZENE

130 ETHYL BEWZENE

203 PHENOL :

204 2,4-DIMETHYLPHENOL
210 PENTACHLOROPHENOL

301 DICHI.OROBENLZENES

315 NAPHTHALENE

326 DIEITHYL PHTHALAZFE

333 DI-ii-BUTYL PHTHALATE
337 BUTYL BERZYL PHTHALATE
338 BIS(2-ETHYLHEXYL)PHTHALATE
501 ANTL<ONY

502 AKSENIC

504 CADMIUM

505 CHROMIUNK

506 COFFEAR

507 LEAD

508 MANGANESE

S09 MERCURY

510 NICKEL

511 SELESIUM

512 SILVER

513 THALLIUM

514 ZINC

601 TOTAL CYAWIDES

602 TOTAL PHENOLS

703 AMMONIA

704 OIL ALD GREASE

708 TSS

706 10C

707 cop

708 EOD

*Classicals in 103 kg/day.

Fraction
RES ~ COM  IND
00 «02 .98
.00 .04 « 96
.00 «12 .88
«69 .11 20
27 14 «59
.11 .03 .86
.00 .00 1.00
«20 «31 49
.21 27 «52
«39 A2 .19
17 «32 «51
.00 .00 .00
U9 .12 39
«39 «11 «50
49 .02 49
.05 .03 .92
+u48 .02 «50
«10 .00 .90
«69 .11 «20
.07 02 .91
.19 + 04 «77
.98 <02 .00
<70 - .04 25
«39 04 58
.68 .05 27
« 96 .01 « 04
«96 . «02 .02
<27 .02 .71
L) .06 .70
.88 <04 .08
.69 1) 27
+«83 .08 «08
«70 05 25
«31 .07 «62
94 «0u .01
.23 .01 75
.00 59 Ju1
«71 04 25
« 24 «00 «76
.70 .05 26
«93 03 .03
.82 .09 .09
.89 « 04 .07
.86 .06 .08
- 84 .06 .09
.84 .07 .09

72

SUM *
Kg/day

.10
.01
11
«52
.01
.85
«25
.03
U2
.06
.02
.00
1.56
«90
.02
<S4
2.36
71
Sl
3457
«57
2.19
2.29
2.52
1,38
- 40
1,35
«25
8.79
12.81
10.26
23,22
.07
1.52
«65
1.73
.00
29.60
1,03
6. 84
2.67
10.12
26.77
14,25
49.27
20.56



110
111
112
113
114
118
116
117
120
121
123
125
127
128
129
130
203
204
210
301
31%
326
333
337
338
501
502
504
505
506
507
508
509
510
511
512
513
514
601
602
703
704
705
706
707
708

*
Classicals in 103 kg/day.

Relative Source Strength Comparison - Case C

1,1-DICE LOROETHYLENE
1,1-DICHLOROETHAIE

Table 28

THANE~1,2-DICHLOROETHYLELE

CHLOROFOKM

1,2-DICHLOKOETHANE
1,1,1-PRICHLOROLTHALL
CARBON TELTRACHLOKIDE

BROMODICHLOROMETHAIE

TRICHLOKOETHYLERE

BENZERE

DIBROMUCHLOROMETI!ARE

BROWOFORM

1,1,2,2-TETRACHLOROETHYLEKE

TOLUENE
CHLOROBENZEUE .
ETHYL BELZENE
PHENOL

2,4-DINMETHYLPHENOL
PENTACHLOLOPHEIOL
DICH LOROBENLENES

KAFHTHALENE

PIETHYL PUTHALATE
DI-N=-bUTYL PHTHALATE
BUTYL BENZYL PHTHALATE

EIS(2-ETHYLHEXYL)PHTHALATE

ATIMONY
AKSENIC
CADMIUM
CHi?OMIUM
COPPER

LEAD
MANGANESE
MERCURY
WICKEL
SELENIUY
SILVER
THALLIUM
ZINC

TOTAL CYANIDES
TOTAL PHENOLS
AMMONIA

OIL AND CREASE
Iss

roc

cob

BoD

Fraction
RES coM 1N
.00 .02 «938
.00 .03 «97
.00 .08 . «92
.34 .18 48
.08 .12 .80
.03 .02 «95
.00 .00 1.00
.06 28 <67
.06 24 «70
15 «50 «35
.05 «28 <67
.00 .00 .00
.18 14 «68
.12 .11 .77
«17 <02 .81
.01 .02 .97
«17 .02 .82
02 .00 .98
35 .18 47
.02 .01 <97
+05 .03 «92
.93 .07 .00
.34 07 .58
.12 .04 .85
«32 .07 .61
.83 .02 15
.86 .05 .09
.07 «02 .91
.06 .05 .89
.63 .08 «29
.32 .06 .61
+«55 .18 27
« 34 .08 «58
.08 .06 .85
.83 .12 .05
.06 .01 93
.00 49 51
. «35 «06 «59
.06 .00 <94
«33 .07 «59
.77 .09 <14
«53 .19 «28
+66 .09 «25
«59 o 14 «26
57 .13 «30
«56 o 1l 29

73

SUM "

Kg/day
.30
.0l
«33
.65
.02
2.32
«Th
.06
oS4
.09
.04
+00
2.66
1.76
.03
2,69
4,31
1.96
« 55
10.05
1.43
1.44
2.95
5.15
1.84
»29
+ 94
.59
20.80
11,23
13.66
21,97
.08
3.33
» 46
4,20
.00
37.81
2.51
8,91
2.02
9,81
22,65
12,85
us. 05
19. 21



110
111
112
113
114
115
116
117
120
121
123
125
127
128
129
130
203
204
210
301
315
326
333
337
338
501
502
504
505
506
507
508
5098
510
511
512
513
514

Relative: Source Strength Comparison - Case D

1,1-DICHLOROETHYLENE

1, 1-DICHLOROETHANE

Table 29

TRANS-1, 2-DICHLOROETEYLENE

CELOROFORM
1, 2-DICHLOROETHAKE

1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BKOMODICHLOROMETHARE

TRICHLOROETHYLERE
BENZERE

DIBROMOC! LOROMETEAKE

BHOMOFOR¥

1,1, 2, 2~TETRACHLOROESHYLENE

LOLUENE
CHLOROBEWZENE
ETLYL BENZFLE
PHEROL
2,4~DINETHYLPHENOL
PENTACHLOROPHE(CL
DICELOKOBENZENES
i/APETHALENE
DIETHYL FHTHALATE

DI-K-BUTYL PHTHALATE
BUTYL BENZYL PUTHALATE

BIS(2-ETHYLHEXYL) PHIHALATE

AN INONY
ARSENIC
CADMIUM
CHROMIUM
COPFER
LEAD
MANGANESE
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUN
2INC

601 TOTAL CYANIDES
602 TOTAL PHENOLS
703 AMMONIA

704 OIL AND GREASE
705 TSS

706 TOC

707 COD

708 EOD

*
Classicals in lO3 kg/day.

Fraction
RES coM IND
.00 .01 .99
. G0 .02 .98
.00 .05 .95
.17 .15 .67
.03 .08 .89
.01 .01 .98
.00 .00 1.00
.02 .20 .78
.02 .16 .81
.08 W43 .50
.02 .20 .78
.00 .00 .00
.08 .10 .82
.05 .07 .88
.07 .02 .92
.00 .01 .98
.07 .01 .92
.01 .00 .99
.18 .15 .67
.01 .01 .99
.02 .02 .96
.89 .11 .00
.16 .05 .78
.05 .02 .93
.15 .06 .79
.64 .02 .33
.73 .07 .21
.03 .01 .96
.02 .03 .95
J40 .09 .51
.15 .05 .80
.34 .18 .48
.16 .06 .77
.03 Ok .92
.7 .18 .11
.02 .01 .97
.00 .36 .64
.17 .05 .78
.02 .00 .98
.16 .06 .78
.59 .12 .29
.32 .20 .48
ol .10 46
.38 .15 47
.35 .13 .52
.35 .15 .50

74

SUM
Kg/day

50
.07
53
77
.03
3.76
1.23
.08
1.35
.11
.Ub
.00
3.68
2,58
.04
houl
6.37
3.22
«65
16.49
2.2
.90
3.70
7.81
2.34
$22
.67
.93
32.59
1G. 54
17.47
21.11
.10
5.08
.32
6.70
.01
47,37
4,01
11.23
1.57
9.56
20,35
12,02
44,87
18.57



Table 30

Relative Source Strength Comparison - Case E

Pollutant

110 1,1-DICHLGKhOETHYLENE
111 1,1-VICHLOROETHARE

112 TRANS=1,2~DICHLOROETHYLENEC

113 CHLOROFORM

114 1,2-DICHLOROETHANE
115 1,1, 1-TRICHLOROETHANE
116 CARBON TETRACHLORIDE
117 BROMODICHLOROMESTHANE
120 TRICHLOROETHYLENE

121 BENZEWE

123 DIBROMOCHLOROMETHANE
125 BROMOFOIM

127 1,1,2,2-TETRACHLOROETHYLENE

128 TOLUENF

129 CHLOROBENZENE

130 ETHYL BENZENE

203 PHLNOL

204 2,4-DIMETHYLPHENOL
210 PENTACHLOROPHENOL
301 DICHLOROBENZENES

315 WAPHTHALENE

320 DIETHYL PHTHALATE
333 DI-N-BUTYL PHYHALATE

337 BUTYL BENZYL PHTHALATE
338 BIS(2-ETHYLHEXYL)PHTHALATE

501 ANTINMONY

502 ARSENIC

504 CADMIUM

505 CHROMIUM

506 COPPER

507 LEAD

508 MANGANESE

509 MERCURY

510 JICKEL

$11 SELENIUM

512 SILVER

$13 THALLIUM

514 ZINC

601 TOTAL CYANIDES
602 TOTAL PHENOLS
703 AMMONIA

704 OIL AND GREASE
705 TSS

706 TOC

707 COD

708 BOD

*Classicals in 103 kg/day.

Fraction
RES  CoM  IND
.00 .02 .98
.00 .04 «96
.00 W12 .88
.45 .20 .35
.12 .16 .71
Ol .03 .92
.00 .00 1.00
.09 .35 «56
.09 .31 .60
.19 55 «26
.07 « 36 57
.00 .00 .00
.27 .17 56
.19 <14 .67
26 .03 .70
.02 .03 «95
« 26 .02 72
L .00 .96
- .20 «35
.03 .02 95
.08 .05 .87
94 .06 .00
47 .08 <45
.19 .05 .76
45 .08 Su47
.89 .02 .09
.91 .04 .05
.12 .02 «85
.11 .07 .83
«73 .08 .19
<45 .07 JU48
«65 .17 .18
U7 .09 o U4
.14 .09 o717
«86 .11 .03
.10 .02 .88
.00 «59 S|
U8 <07 U5
.10 .00 .89
<46 .08 U6
.83 .08 .08
«63 .19 .19
«75 .09 .16
.69 .14 «17
.67 .13 «20
+67 14 19

75

SUM *
Kg/day

.20
.03
.23
«59
.01
1,59
U9
.05
.73
.08
.04
.00
2.16
1.36
.02
1.82
3.28
1.33
.50
6. 83
1.00
1.70
2.57
3,82
1.59
.32
1.08
42
14,91
11,55
11.73
22,35
.07
2. 44
.53
2,95
.00
32. 98
1.75
7.73
2.23

9,91

23,73

13,24

46, 53

19,48



*

Total Mass Flow Comparison of Hypothetical Cities
%k

(kg/day)

110 1,1-DICKLOROETHYLENE
111 1,1~DICHLOROETHANE

112 TRANS~1,2-DICHLOROETHY LENE

113 CHLOROFORM

114 1,2-CICHLOKOETHANE
115 1,1,1-TRICHLOROETHANE
116 CANBON JETRACHLORIDE
117 BROMOQRICHLOROMETHANE
120 TRICHLOROETHYLENE

121 BENZENE

123 DIBROMOCHLORONETHANE
125 BROMOFORM

127 1,1,2,2-TETRACHLOROETHYLEI

128 TOLUERE

129 CHLOROBENZENE

130 ETHYL BENZENE

203 PHENOL

204 2,4~DIMETHYLPHENOL
210 PENTACHLOROPHENWOL
301 DICHLOROBENZENES

315 NAPHTHALENE

326 DIETHYL PHTHALATE
333 DI-N-BUTYL PHTHALATE
337 BUTYL RENZYL PHTHALATE

338 BIS(2-ETHYLHEXYL)PHTHALATE

501 ANTINONY
502 ARSENIC
S04 CADMIUM
505 CHROMIUM
506 COPPEK
507 LEAD
508 MANGANESE
509 MERCURY
i0 NICKEL
511 SELENIUM
512 SILVER
$13 THALLIUM
514 ZIKC
601 TOTAL CYANIDLS
602 TOTAL PHENOLS
703 AMMONIA
704 OIL AND GREASE
708 7SS
706 T0C
707 COD
708 BOD

* A flow of 0.08 kg/day would be equivalent to a concentration of 1 ug/L.

*k
Classicals in 103 kg/day.

Table 31

CASE
A

.00
.00
001
45
.00
.13
.00
001
.21
.05
.01
.00
1.03
.ua
.01
.08
1.30
.08
.38
.34
.1“
2,40
1.87
1.16
1.11
42
1.45
.08
2,83
12,85
8.16
23.12
.05
.62
.70
47
.00
24,24
.27
5.55
2.82
10.02
27.27
14.33
48.72
20.40

76

CASE
B

.10
.01
.11
«52
.01
.85
25
.03
42
.06
.02
.00
1.56
«90
.02

« 94
2.36
71

o 44
©3.57
—E-Y
2.19
2,29
2.52
1.38
“‘0
1.35
« 25
8.79
12.81
10.26
23.22
.07
1,52
«65
1.73
.00
29,60
1.03
6.84
2.67
10.12
26.77
14,25
49,27
20.56

CASE
c

.30
Ou
«33
.65
.02
2.32
o TH
.06
g1
.09
.04
.00
2.66
1,76
.03
2.69
4,31
1.96
«55
10.05
1.43
1,44
2.85
5.15
1.84
.29
94
«59
20.80
11.23
13.66
21,97
.08
3.33
46
4,20
.00
37.81
2.51
8.91
2.02
9.81
22,65
12.85
46.05
19.21

CASE
D

.50
.07
«53
77
.03
3.76
1,23
.09
1.35
.11
.06
.00
3.68
2.58
« 04
4,41
6.37
3.22
«65
16.49
2.28
.90
3.70
7.81
2,34
22
«67
«93
32.59
10.54
17.47
21.11
.10
5.08
032
6.70
.01
47.37
4,01
11.23
1.57
9.586
20.35
12.02
44,87
18.57

CASE

.50
6. 53
1,00
1.70
2.57
3.82
1.5
.32
1.8

«h2
14,91
11.5%
11,73
22.35

. 7

2. 04

e 52

2,95

.00
32.93

1.75

7.713

2.23

9. 91
23.73
13,24
L, 53
19,44



Table 32

Relative Comparison of Hypothetical City Loadings*

CASE CASE CASE CASE CASE
A B C D E
110 1,1-DICHLOROESUYLEIE .00 .20 .60 1.00 U1
111 1,1=DICULOROETHAIE .01 21 .61 1.00 o1
112 TRAWS=1, 2=DiCHLOKOETHLL HIE .03 22 .62 1.00 43
114 1,2~0LCHLOROETHANE .13 «30 .67 1.00 .50
115 1,1, 1=-TRICHLOROETHANE .03 .23 .62 1.00 42
116 CAMBON TETRACHLIIDE .00 «»20 «60 1.00 .40
117 BROMODICALOROGAETHAVE <17 .32 .70 1.00 « 56
120 TRICHLOROLTHYLEUE .15 .31 .69 1.00 « 54
121 BEHLE Ul «52 .85 1.00 .78
123 DIBAOMOCHLOROMETHANE .16 .31 .70 1.00 «55
125 BRAMOFORM : c 0 0 0 0
127 1,1,2,2=TETRACHLOROETUYLEWE «28 <42 72 1,00 «59
128 TOLULWE .19 «35 .68 1.00 «53
129 CHLOAOBEUW ZENE .21 .37 .68 1.00 52
130 ETHYL BENZENE «02 .21 .61 1.00 Ul
203 PHEHUL .20 37 .68 1.00 «52
204 2,4~-DIMETHYLPHENOL .02 T W22 .61 1.00 41
210 PEJITACILOROPHEWOL 59 .68 .85 1.00 .77
301 DICHLOROBEWZENES .02 022 61 1.00 o1
315 WAPHTHALEKIE .06 .25 +63 1.00 Ul
326 DIETHYL PHTHALATE 1.00 .91 .60 <37 .71
333 DI-W-2UTYL FHLTHALATE .51 +62 «80 1.00 «69
337 BULYL BENZYL PHTHALATE .15 32 .66 1.00 49
338 BIS(2-ETHYLAEXYL) PHTHALATE 47 +59 .79 1.00 .68
501 AWTIMONWY 1.00 .95 .68 . «52 .76
502 ARSEIIC 1.00 .93 «65 . 46 <74
504 CAD:-IUM .09 27 .63 1.00 <45
505 CHROMLUH .09 27 64 1.00 46
506 CUPPEK 1.00 1.00 87 « 82 .90
507 LEAD <47 .59 .78 1.00 «67
508 MANGANESE 1.00 1.00 .95 .91 « 96
509 MERCUY , 52 .63 .80 1.00 .70
510 #ICKLL .12 .30 .65 1.00 48
511 SELENLud 1.00 «92 +66 U6 .76
512 SILVER .07 «26 .63 1.00 Ul
513 THALLIUM .18 «31 .75 1.00 62
514 4INC 51 .62 .80 1.00 «70
601 TOTAL CYAWNIVES .07 +26 .62 1.00 ol
602 TOTAL PHENOLS 49 .61 .79 1.00 .69
703 A4MOJIA 1.00 «95 .71 «56 .79
704 OLL AWD GREASE «99 1.00 «97 ) <98
705 TSS 1.00 .98 .83 75 «87
706 TOC 1.00 .99 «90 <84 « 92
708 B0D .99 1.00 «93 «90 . «95

*
Ratio of source SUMs to largest SUM.
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2. Agglicatién to Cities Actually Sampled

In the detailed reports on the individual cities, attempts were
made to conduct a mass balance analysis comparing sources and POTW
influent. These comparisons were limited, however, due to having sampled
only a relatively small fraction of a given source type from which to
project or, as in the Hartford case, not having any industrial sites to
represent the industrial component. One other means of carrying out
the mass balance analysis is to use the average index values developed
in this report to scale the basins sampled. This approach also provides
an opportunity to compare the values projected from these source indices

to actual influent values and thus serve as a test of the validity of

the indices and the value in general of this type of approach.

Table 33 gives a summary of the basic characteristics of each of
the cities which have been studied. These population and flow values
have been used to scale the index values presented in part A of this
section to give the mass contribution from each source type. From these
values, an influent SUM was calculated and compared to the values actually
observed at the POTW influent (INF). It must be borne in mind that these
analyses are done using an "averaged" industrial value and are limited
by the fact that the industrial contribution is a major component of the

total and is industry specific.

The mass balance data for the cities using this approach involving
the average data base values are given in Tables 34-37. The SUM/INF

values for each have been summarized in Table 38 for convenience in
analyzing the degree of "balance." SUM/INF values have been included

“only for those cases where the INF mass flow rate was at least 0.01 Kg/day.
-This value corresponds to an influent concentration of 0.1-0.35 ug/L,
dependent on the city (see Table 33). Further, those SUM/INF values

whose average influent concentrations were less than 1 ug/L, indicated

by ( ), were e;cluded from interpretation because their values were

too small to be reliable for the mass balance analysis. It 1is seen

that some pollutants have higher source (SUM) levels than the influent
(INF), while others are lower and some are about the same. Because

of the uncertainties in each of the concentration and flow values used
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6.

Table 33

Summary of Discharge Characteristics for Cities Studied

POTW Mass Flow for o Population and Flow

Influent 1 ug/L Influent RES COM IND
City Flow (Lps) Concentration _  Population Flow (Lps)  Lps Lps
Cincinnati 427 0.04 87,900 385 32 4,3
St. Louis 1,022 0.08 200,000 876 100 122
Atlanta 4,072 0.35 385,000 1,687 847 729
Hartford 2,444 0.21 285,000 1,248 538 171



Pollutant

110 1,1wliCaLOnIET LY LENE
111 1, 1wDICHLORIETHANE
112 ThANSw], 2«LICHLOROEZuYLEUF
113 CuLOROFIKM

114 1,2w0ICalO2rROEThANR
115 1,1, 1eT4TCallOkOET nANE
116 CaAkB2ii TETRACHLORILE
117 BAMIOUIC tul, 2k diak Th ANE
120 TRICULOa 2k ThYLENE

121 BENZENF

123 LIBKOMOCHL OROMET nAuk
125 ba2MOFORN .

127 1,1,2,2eRThACALORORTaY LEN E
128 TOLURNE

129 CHLIRILE weFNE

130 ETu¥L bEuekuk

203 PakNOL

204 2, UwlXHETadY LifuFadL
210 PENTACHaLOROFPHENIL

301 DICaL2KObENLENES

315 NAPUTHALFK bk

326 DIETHYL raldALATE

333 DIwNwBUTYL PuTuALATR
337 BUIYL BENLYL FuTuALATE
338 AIS(2wFIHYLUEXYL)PHITHALATE
501 AsTIMONY

502 AKRSENIC

S04 CADMIUN

S05 CukIMIUM

506 COFHEK

507 LEAD

508 MANGANESE

509 MEFRCUKY

510 NICKEL

S$11 SELENIVM

512 SIIVER

513 TuALLIUM

S14 ZINC

601 TOTAL CYANILES

602 I'OTAL raEudLE

703 AMAMONI A

704 OIL AHD GKEASE

705 TSS

706 T0C

707 C2D

708 bOD

} Table 34
Cincinnati Mass Balance Using Four City Averages

Kg/day*

RES coM IND SUM INF
.00 .00 .00 .61 -G
.00 G0 .60 .00 <0G
.00 .00 .00 .01 «60
17 .02 .00 .20 .20
-G0 .00 .00 00 o cY
.05 .01 .03 .08 <9
.0C .00 .01 .01 « 80
.00 .00 .00 .01 +09
.04 .04 .01 .09 -Gy
.01 .01 .00 .02 ~id
.00 .00 .00 .00 .G
.00 .00 .00 .00 .00
.37 06 .03 J46 .G
017 003 002 -22 ‘G;
.00 .00 000 .00 'OG
.02 .01 Ol .07 .63
«55 .01 .05 .61 .66
.03 .00 .03 .06 Nl
15 .02 .00 .17 .14
12 .02 14 .28 .00
.05 .01 .02 .08 lu
1.03 .02 .00 1.05 .43
.78 .03 .02 .84 45
47 .03 .06 .56 .56
-“6 .°2 .02 .ug ‘13
.19 .00 .00 .19 Y
.63 .01 .00 .64 .8
.03 00 .01 .04 9
1.03 .16 26 1.45 £.58
5,44 .15 .05 5.64 2.4
3.40 B .12 3.65 5y
9. 30 62 .09 10,014 12,8
.02 .00 .00 .02 .07
.23 .G3 0u .30 1,74
.30 .01 .00 .31 .20
.20 .01 .06 .26 .1u
.00 .00 .00 .00 GO
10.13 .38 .32 10.83 13,71
.12 .00 .03 .15 1.u6
2.30 010 .08 2,49 .91
1.20 .03 .00 1.23 51
3.99 .30 .0“ u.33 1.80
11.52 o34 .08 11,93 3.7
5.89 29 .05 6,24 1.58
20.09 .96 .20 21.25 5.2
8.36 o4l .08 8,88 1.75

* Classicals in units of 103 kg/day. ‘
#*Calculated for pollutants with INF >0.01 kg/day; values in () for INF

less than 0.04 kg/day.

80

%k
SUM

INF

2.61
(-106)
(7.60)

1.19

.56
2.u48
i.8G

1.6G6

.30
Jug
<20
2.4
b.7b

-

YA
(1.56)
I?u
1.66
1.2

«79

.10
2.1
2,11
2.u1
3.G¢
3.94
3.65
§.06



Table 35
St. Louis Mass Balance Using Four City Averages

Kg/day* *k
SUM
Pollutant RES CoM IND SUM INF INF

110 1,1«0ICaLllRI2kTaYLF R .00 .00 .12 .12 ""\'d 1.62
111 1,1eDICaLlINIET nANE .00 .00 .02 .02 o 05 (.5%)
112 ThéANSwl, 2eLICALORIETuY LENF .00 .01 .12 14 0% (3.08)
113 C4LOK2FORM T .06 .13 .58 oS4 1.06
114 1, 2wDICHL k0K THANE .G .00 .01 .01 +00
115 1,1, 1eThICHLORIRT GANE .10 .03 <90 1.03 82 1.28
116 CAKBON TETRACaLOKILK .00 .00 .30 .30 -00
117 BKOHOUICHL IKIMETHAGE .01 .01 .02 .03 L8 (8)
120 ThICaLkILTHYLEWE .10 W11 .27 .48 2.5 .19
121 bEwZENF .02 .02 .01 .06 07 10
123 DIbAkOHICHLORIMETHANE .00 .01 .01 .02 .05 -25
125 BROMOFIkM .00 .00 .00 .00 L6
127 1,1,2,2eTEThACHLOROETHYLEAE .85 .18 T4 1.77 3.97 45
128 TILUENK .39 .09 .55 1,03 £.32 .19
129 CuLOKIBENk ik .01 .00 .01 .02 (1 @.31;
130 KTHYL BENZENE .05 .03 1.06 1.14 1.38 .82
203 FuENIL 1.26 04 1.43 2.73 .43 7.93
204 2, 4eDIMETHYLFHFNIL .08 . .00 .78 .85 .Co
210 PKaT ACHLOROFUFNOL .33 .05 .1 49 e
301 DICHLOkIBENLENES .28 G7 3.97 4,31 2.30 i.87
315 wAFuTaALENF e12 .02 .53 .68 .87 .77
326 DIFThYL PuInALATE 2.35 .05 .00 2,40 62 3.90
333 UIwkiwbl'TYL PuTiALAZE 1.77 .19 .71 2,58 1.4¢ 1.8%
337 BUTYL bktoYL PhIdaLATE 1.07 .09 1.77 2.93 1.G8 2,93
338 BIS(2wEThYLUEXYL)PulHALATE 1.04 .07 45 1.55 .38 4,12
501 ANTIMOGY - 42 .00 «02 o Ul 4,068 0%
502 ARSENIC 1.43 .02 .03 1.49 LG
504 CADMIUN .08 .00 .22 .30 .20 1.1%
505 CukOMIUM 2,34 49 7.52 10.35 11,95 .87
506 COPPEK 12,38 47 1.32 14,16 4.11 3.5
507 LEAD 7.73 43 3.41 11,57 16.58 .62
508 MANG ANESE 21.17 1.9% 2,45 25,56 17.79 1.0
509 MEKCURY .05 .00 .02 .07 o (1.56)
510 WICKFL .52 11 1.15 1.77 4.05 .ab
511 SKLENIUk .68 .03 .01 . .30 1.88
512 SILVER J45 .03 1.59 2.06 1.41 1,45
513 THALLIUki .00 .00 .00 .00 GO
514 ZINC 23.05 1.19 9.07 33.31 25.0% 1.3
601 TOTAL CYAIUKS .27 00 .96 1.22 1.24 .95
602 TOTAL FuENOLS 5.23 .32 2.15 7.70 5,737 1.43
703 MMONIA 2.73 .09 .11 2093 l.v‘l 1.96
764 OIL AU GKEASE 3,08 LS4 1.12 11.14 2. 74 5,07
705 TSS 26,21 1,06 2,27 29,54 11.02 2.68
706 TOC 13. 41 .92 . 1.37 15.7C .58 1.83
707 CoD 45,73 2.99 5.70 St 42 26.48 2.02

* Classicals in units of 103 kg/day. -
Calculated for pollutants with INF >0.01 kg/day; values in () for INF
less than 0.08 kg/day.
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110
111
112
113
114
115
116
117
120
121
123
125
127
128
128
130
203
204
210
301
315
326
333
337
33° B
S01
562
504
565
506
507
508
50¢
510
511
812
513
514
601
602
7C3
704

705 It

706
707
708

Pollutant

1, LelICalOROET YLK 0k
1,1wlICal In2ET HANE
ThANSe1, 2«LICaLORIETaY LENE
CaLDK2FO Rl
1, 2xLICaLOAROF Tn ANE
1,1, 19lAICaL2kOF THAwE:
CARBOwW TRETKACHLORIUE
i 0i400ICaLl Ok XETHANK
TAICaLIRIKTHYLE Wk
bEwLF ik
DIBRIMICLL IR ETHANE
BRMOF D fun
1,1,2, 2wl BlACHL R OETHYLENE
I2LkNE
Callh bk ek ¥
FTHYL bBEwik ok
FoFulL
2, 4wlIMETnY LPukNIL
FENTACHL Dh DFakndl
DICALO2KDbKkNLENES
haFaln ALENE
DIFTu¥L FaZnALATE
UTwiiwHUTYL FHTHALASF
BUTYL BFioYL FulaALATE
IT8( 2wk T5 Y LaEX YLYFaTHALATE
A/vl”mf‘nl'
REFKIC
CAVMIUM
Cak IIUns
COFFER
Lrab
LANG ANESE
Mk CURY
M ICKFEL
SELFwIll
SILVFEn
TaALLIUN
oIiC
TOTAL CYANILES
TOTAL PukNOLS
AMMONT A
2IL ANU GARFEASE
o
e
20
BOD

Classicals in units of 103 kg/day.

Table 36
Atlanta Mass Balance Using Four City Averages

Kg/day*

RES coM IND SUM INF
Y

.90 .02 .73 .75 °'36
.00 .01 .10 .10 6'5u
.C0 .11 o Th .85 z'ql
.76 .49 .75 2,01 o
.GO .01 .G 05 2
.20 .21 5.36 5,78 ~-;1
.00 .01 1,79 1.80 e
.01 .07 .10 .18 o
.19 - 1.60 2,73 Fdele
.05 .20 .08 .23 -y
.01 .05 .07 .13 Y
.00 .00 .00 .00 el
1.63 1.57 4o 40 7.50 sh .2l
. T4 .80 3,2¢ 4, 94 3.3
.02 .00 .0b .08 .CG
.10 .22 6.33 6.65 17.1¢
2.42 .33 8,56 11,31 5.03
i £ .00 4,66 4,80 1.5
.65 .42 .63 1,70 c.75
.54 .55 23,72 2%, R0 372,67
.23 .19 3,20 3.n2 11,55
4,523 .42 .00 4,65 W17
3.41 .’A 4,23 2,50 1.0z
2,06 .77 10.60 13.43 7.1
2,00 .56 2.71 5.27 o0
.81 .02 .11 .54 22
2.76 .19 .20 3.15 Co
.15 04 1.31 1.50 1.i0
4,52 4,16 4h, 92 53.60 25,37
23.85 3,99 7.86 35.70 17.71
1i4, 90 3.64 20,39 3R, 33 47,77
40,80 16,45 14,62 71.87 Y7.6%
.10 .03 .12 .24 .28
1.00 .91 6. 8% 8.75 Lo S
1.30 .24 .05 1.60 .CO
.86 .21 G, 4R 10.55 4.37
.00 .01 .00 .01 .GC
Bh, 42 10,10 S4.17 108,69 1724, uc
.51 .02 5.71 64 24 1.73
10.08 2.70 12.85 25.64% 35.13
5.26 .78 .67 6. 71 Zevl
17.50 7.9% b.bS 32.16 il Gl
5051 8.96 13,59 73.06 ug, 81
25.85 7.77 8,20 41,82 23.08
88,13 25.32 34,03 147,48 v5.C3
36.65 11.71 13,61 61.97 35.49

Calculated for pollutants with INF >0.01 kg/day; values in () for INF

less than 0.35 kg/day.
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*%
SUM

INF

.13
.8C
(.37)
.17

.GY
L

4 ~
PRCNAP Y

ae 2 U

2.“1

.87
3.02

.73
2.57
3,20
1.¢51
1.7%
2.27
1.7¢%



110
111
112
113
114
115
116
117
120
121
123
125
127
128
129
130
203
204
210
301
315
326
333
337
338
501
502
504
505
506
507
508
509
510
511
512
513
514
601
602
703
704
705
706
707
708.

Pollutant

1,1-DICHLOROETHYLENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHYLENE
CHLOROFORM
1,2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
TRICHLOROETHYLENE
BENZENE
DIBROMOCHLOROMETHANE
BROMOFORM
1,1,2,2-TETRACHLOROETHYLENE
TOLUENE

CHLOROBENZENE

ETHYL BENZENE

PHENOL
2,4-DIMETHYLPHENOL
PENTACHLOROPHENOL
DICHLOROBENZENES
NAPHTHALENE

DIETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
BUTYL BENZYL PHTHALATE
BIS(2-ETHYLHEXYL )PHTHALATE
ANTIMONY

ARSENIC

CADMIUM

CHROMIUM

COPPER

LEAD

MANGANESE

MERCURY

NICKEL

SELENIUM

SILVER

THALLIUM

ZINC

TOTAL CYANIDES

TOTAL PHEwOL.S

AMMONIA

OIL AND GREASE

TSS

Toc

cop

BOD

* Classicals in units of 103 kg/day.

Table 37
Hartford Mass Balance Using Four City Averages

Kg/day*

RES coM IND SM INF
ooo 001 .17 .18 i
«00 .00 .02 .03 .00
.00 «07 «17 24 .00
« 56 «31 .18 1.05 77
.00 .01 .01 .02 L0
.15 .14 1.26 1.54 7.2t
.00 .00 42 Y LG8
.01 .05 .02 .08 LGG
.14 .60 .38 1.11 1.7
.03 .12 .02 .18 i
.01 .03 .02 .06 GG
.00 .00 .00 .00 LU0
1.21 1.00 1.03 3.23 5, %u
«55 .51 .77 1.83 .29
.01 .00 .01 .03 20
.08 <14 1,48 1.70 GG
1.79 21 2.01 4,01 .00
.11 .00 1,09 1,20 L0
U8 27 «15 .89 L0
L40 +35 5.56 6.31 2.3
17 12 .75 1.04 e,
3.35 27 .00 3.62 W77
2,53 «55 .99 4,06 B3
1.52 49 2.49 4,50 LU0
1.48 «36 .63 2,47 1)
.60 .01 .03 .64 oG
2,04 .12 .05 2.21 g
.11 .03 .31 s .00
3.34 2.64 10. 54 16,52 13,82
17.64 2,53 1.84 22,01 20,40
11.01 2,31 4,78 18.11 7.51
30.17 10.45 3.43 44,08 33.37
.07 .02 .03 .12 06
- 74 .58 1.61 2.92 7.39
.96 .15 .01 1.13 .GC
.64 «13 2.22 2.99 0%
.00 .01 .00 .01 .00
32.84 6.42 12.71 51,97 43,23
.38 .01 1.34 1.73 e
745 1.72 3.01 12,19 11.C8
3.89 «50 .16 4,54 law3
12.94 5.07 1.57 19,57 7ot
37.35 5.6S 3.19 46, 23 16.73
19.1% 4,93 1.92 25,97 b.9d
65.17 16.08 7.98 89.23 ug, 3u
27.10 7,44 3.19 37.73 14,37

*%. 1culated for pollutants with INF >0.01 kg/day; values in () for INF

less than 0.21 kg/day.

1.3¢

.71



Table 38

Mass Balance Analysis For All Four Cities

Iyisidvelinvetlidllels

L i=uilalisCaludNe
Lhnal~2y ?=0lCal0L0iral Lhub
CaLULGEURE

Lamiid CR'LL".';-’)bJ“hiiu‘L"

lede lraillalénuirtiie
CrL20d DeimalulORLDE

D cnlnGEICELGRGLLT adde

Cincinnati

————p

SUM/INF
St. Louils

Atlanta Hartfng

.13
L8C 1.26
(.37

.17 71

180 rhLJULORCGlatlesd .19 G5 .62

LPl siuless <14 .l

LEy srlan GO LGEGE ST AR .25

18% EadiotUb,

2T AL 23 =il e n LURCL NI LANE 15.686 U5 .0Y .56

Lo rultLue 3,07 .15 o5 .56

_é CnburGhelioniia (1.31)

100 wandl waddhall (2.15) 82 .38

Y sue UL Z.93 1.74

doe ooy, N DL I fi .)Ob L.356

P rlal ECalUkUsutnll i.19 .25

ICL LITuLOnLS6.dEatsS 2.87 .76 2.23

31C sArHLBEALE b .50 77 .31

S/v UleTall idTulLALE 2.45 3,90 2.82 4.72

333 LT~ s lGdr L cnthALAY Y 1.86 1.8¢ 5.8¢ 4,56
BILEL Eeasdl ratarALE 2.33 49

7
Yig Lol

:

L

L4 s d él& callL)izalnalbAl

cov

3.55

2.02

L]

SO i dnag L (‘f«&&)

SC? mrosndC . 2l 5.38

SG Caulilum L4 1.1¢ 1.3€6

LS Canliuidli .20 07 2.11 1.20

oo Cerrolt 7.46 J.ub 2.02 1.08

ECT iiab 6. 24 .62 .52 2.41

LS A GANLOE .79 To4% . 7i 1.32

Sy Lealukt (1.56) (1.66) (.86)

NIV LLORED oY Y 1.3€ 40

Sit caltilve 1.%6 1.88

12 SILvex 1.92 1.45 <. 41 4.34

€13 iaALLLUN

fiuw 1oty .79 1.30 .87 1.56

€0l suiAL Cvei Do a3l 5% — 3.02 25T

il ULl kg biGLd 2.7% 1.43 .727 1.1i¢

TR st Gind i 2.43 1.96 .57 2.28

TG4 OIL akD GLEASE 2.41 4,G7 J.20 2.49

708 4nS 3.08 2.6¢ 1.51 2.85

760 1UC 3.94 1.83 1.75 2.89
2.21
2.62

SCU

$.00

84

1.6



to obtain these data, in addition to scaling errors, it is estimated through
an accumulation of errors analysis that pollutants whose SUM/INF value falls
in the 0.5-2.0 range are in balance.

In Table 39, various comparisons of the degree of balance between
cities have been made (part A). Additional comparisons were made by
analysis category (part B) to see if some types balanced better than
others, and by examining those which balance in a given percentage of
the cities (part C). On the whole, the priority pollutants balance
one-half to two-thirds of the time, for the cases where the influent
mass flow was high enough to conduct the comparison. A much larger
number of pollutants "balance" if the error range is opened to a factor
of 4, i.e., 0.25x - 4x. This range would appear to be suggested by the
magnitude of the variance in the average index values, which is about

equal to the value in most cases.

More than 50% of the volatiles data at the influent were too low
to be treated in this manner,although many of these pollutants
were observed in the sources. For cases where the INF volatiles levels
are measurable, they balance 12 out of 26 times. They project high
2 out of 26 times and low 12 out of 26 times.

The acids and base/neutrals balance 10 out of 23 times and project
high 11 out of 23 times. This pattern is reinforced by the classicals
measurements which balance 7 out of 24 times and project high 17 out

of 24 times. The classicals never project low.

These observations on the volatiles, acids, base/neutrals, and
the classicals support the general considerations of raw wastewater col-
lection systems which indicate that a large fraction of the "treatment'
occurs in the collection system, in addition to that which occurs in the
POTW. The data indicate that all of these groups are initially high
at their source and undergo some degradation in the collection system
before reaching the POTW. In many cases, the levels are low enough at

the POTW not to be detected.

This hypothesis is supported by the data for the metals, which are

always analyzed only as the element. These elements, therefore, should
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A,

B.

Table 39

Summary of lass Balance Comparisons

BY CITY
Number of Pollutants (40 total) Cincinnati St. Louis Atlanta Hartford
Balance-priority pollutants 10 16 13 10
~classicals 0 4 3 0
Sources Greater-priority pollutants 7 5 5 7
-classicals 6 2 3 6
Influent Greater-priority pollutants 4 7 8 1
~classicals 0 0 0 0
Too Small at Influent to Balance 4 5 3 0
Less Than 0.01 Kg/day at Influent 15 7 11 22
Sources Influent
BALANCE BY ANALYSIS CATEGORY Balance Creater Greater
Volatiles (26 values) 12 2 12
Acids, Base/Neutrals (5+18=23 values) 10 11 2
Metals (36 values) 24 7 5
Total Cyanides/Total Phenols (8 values) 4 3 1
Classicals (24 values) 7 17 0
NUMBER OF POLLUTANTS WHICH BALANCE IN A GIVEN 7% OF CITIES
Priority Pollutants
Organics Metals TCN/TP Classicals
% of Cities
100 2 4 - -
75 0 1 1 -
66 3 - - -
50 7 5 1 2
33 2 4 - -
25 1 - - 3
0 5 1 - 1



be present in the influent at about the same level as the sources, even
though their molecularassociétionumy be different. The metals balance

24 out of 36 observations and are about evenly projected high (7/36) and low
(5/36) a small fraction of the time. On the average, the high projections
are 3.7 times the influent and the low projections are 0.26 times the
influent. All but 2 of the total of these 12 out-of-balance values fall

within a factor of 4 range of the influent value.

A further comparison of this data can be made, within the uncertain-
ties imposed by the mass balance by comparing the relative contribution
of each source type for each pollutant (similar to what was done for the
hypothetical cases). These ratios for the sources within the cities
are given in Tables 40-43, along with the SUM value in Kg/day (103 Kg/day
for the classicals). This type of comparison could be viewed as the
analysis of basins whose mix of source types was actually as represented
by the average character of the source sites sampled for each category

and scaled by the actual source flows for these cities.

For "Cincinnati" (Table 40), the residential sources dominate the pollutant
mass flow, but the area is predominantly residential. For ''St. Louis"
(Table 41), residential sources are still important, but many toxic
pollutants are dominated by the industrial category, even though it
only has about 12% of the flow. The industrial category dominance of
"Atlanta" (Table 42), is clear from this presentation. "Hartford"
(Table 43), with a small (7%) industrial component, shows a balance in

the importance of each of the source types.
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110
111
112
113
114
115
116
117
120
121
123
128
127
128
125
130
203
2064
241G
301
315
32n
333
337
332
sn
502
504
508
LY L)
507
508
50¢
510
§11
512
513

514 ¢

601
662
703
7G4
705
706
707
708

Table 40

Cincinnati Distribution of Pollutant Loading
(91% Residential, 8% Commercial, 1% Industrial Flow)

Fraction of SUM

Pollutant RES

1, 1wlilal 2RO TuY ik vk 05
1, 1eiiTCali2K7k Tu ANF «CC

Thatif=l,2wlICal 207K laY Lk ik «CU
CoL 2R2F2 R .98
Y20l ICul 7R 2F T Ak «h6
1,1, 1rlaZCnl 20k Tidnik 53
CahE2w TRTEA&Cal 2QkILF G0
CAZHZULICaL N Db TaAs* oHE
IrECuL ORIk uY LENF e
LAY « 57
DTbn 2?0l 26 bkl Auk 40
Lh 5IF2 K, .00
1,1,2,2e0F 0 ulIn 20 THYLENE .81
T2LUEwE 77
CalOR2bR ut aF B3
KTuYL EFhikuk )
FakkoL <20
2,4 LI TuYLiak 2L 55
FRNIA LI IPak b Ol . HR
DICULIR2BREwLk ik S 43
WAPnTHALE wf .67
LIK a¥L PUTanLATE <38
UTwivwBi! YL FalnalLATk 93

BITYL BEno¥L FaTaALATF .84
EIS{2ukla¥LaFXYL)FuTuALATK 92
ANTINIGY «S3
AnSENIC « 59
CALLIUN .78
CakOh Il .71
COrPER «97
LEAD «23
kaiiG ANESE 53
MERCURY 93
wICKEL 75
SELENIVG .97
SILVKEK 75
THALLIUY .00
LINC 94
TITAL CYANIDES o717
TOTAL PaFEHILS .53
AMMCHI A 37
2IL AU GREASK .92
ree «Sh
i «85
CoL 95
BOL =T

* 3
Classicals in 10~ kg/day.
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o1&
#25
50
16
22
.10
.92
48
ol
.:*0
o 4S
.00
.13
o1k
.03
.12
.C2
.00

s

.10
.07
.38
0 G2
.0
.05
.G
.00
.01
.04
.11
«C2
Ou
.0bh
<05
.11
.03
.03
.91
Ok
.00
Ol

«02
<07

03
.05
.08
.05

IND

.85
.75
¢ 50
.02
.13
o3

.98
<10
.11
.03
.11
.CO
.0h
.03
.08
.54
.08
.48
.02
o 4e
.24
.00
.03
.11
.03
.00
00
.18
.1g
.01
.03
.01
063

PRV
.13
.00
«22
.09
.03
.22
.03
.C0
.01
.01
.01
.01
.01

SuM (Rg/day)

.01
.00
.01
.20
.00
.08
.01
.01
52
. G0
.00
o 4h
.22
.00
.07
.hl
.0h
.17
.28
.08
1.05
.84
.56
o HE
.12
.54
el
1.45
5. b4
3.h5
15.01
.02
.30
«31
.2k
.00
10.193
.15
2,48
1,23
4.33
11.93
65424
21.25
8,88



110
111
112
113
114
118
1lb
117
120
121
123
125
127
128
128
130
203
204
210
301
215
32n
333
337
33%
501
502
504
565
506
5C7
50%
50¢
51¢C
511
512
513
51s%
ndl
602
7503
704
7G5
706
767
708

Table 41

St. Louis Distribution of Pollutant Loading

(80% Residential, 9% Commercial, 11% Industrial Flow)
Fraction of SUM

Pollutant
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BEOMOFO KL
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*Classicals in 103 kg/day.
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00
.00
.03
.h8
26
.10
.90
«20
«290
40
17
«00
J4R
«37
4B
.08
- lib
)
.68
.06
oln
38
.68
«3b
A7
<95
.36
25
.23
.87
b
%3
«hS
29
«95
22
oGO
ehs
22
eh®
.93
«R2
. 8¢
.85
<B4
34

89

CcoM

<02
" e03
.10
.10
.12
.02
.00
o 27
«23
038
-28
.00
.10
.09
.02
.02
.01
.00
.10
.02
.03
.02
» Ol
.C3
<G4
.01
.02
.02
.05
.03
004
« 08
« U5
00'_\
04
.Cl
o Sh
L4
.0C
.Ol&
.03
« 08
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«06
.05
.06

IND

SUM (Kg/day) *

.12
.02
.14
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.01
1.C3
.3C
.03
o 48
.06
«02
.30
1.77
1.02
e Ul
1. 14
2.73
85
48
4,31
.68
2. 40
2. 5%
2,93
1. 56
o 44
1.49
.30
10.35
14, 1o
11.57
25.56
.07
1.77
<71
2.06h
.00
33.31
1.22
7,790
2.93
11.14
29,54
15.70
Sk, 42
22,6%
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130
203
204
210
01
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333
337
338
501
Q2
504
08
550
S57
50%
503
510
511
512
513
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602
703
704
705
706
707
T0R

Table 42

Atlanta Distribution of Pollutant Loading
(52% Residential, 26% Commercial, 22% Industrial Flow)

Pollutant
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Classicals in 103 kg/day.
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.00
.00
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.38
«1C
.93
.00
«0b
.07
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.05
.03
.21
.15
022
.02
.21
.03
.38
.02
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.92
<40
.15
.39
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.48
.10
.Gs
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'3.n
.57
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.1
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«GC
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«UR
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.75
.10
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.05
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.32
.43
.30
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6.05
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Table 43

Hartford Distribution of Pollutant Loading
(64% Residential, 27% Commercial, 9% Industrial Flow)
Fraction of SUM

Pollutant RES coM IND SUM (Kg /day)*
110 1,1-DICHLOROETHYLENE .00 .07 .93 .18
111 1,1-DICHLOROETHANE .00 .12 .88 .03
112 TRANS-1,2=-DICHLOROETHYLENE .00 .29 .1 o284
113 CHLOROFORM «53 «30 .17 1.05
114 1,2-DICHLOROETHANE .20 o 34 46 .02
115 1,1, 1-TRICHLOROETHANE .09 .09 .82 1,54
116 CARBON TETRACHLORIDE «00 .01 .99 42
117 BROMODICHLOROMETHANE .11 - 59 .30 .08
120 TRICHLOROETHYLENE .12 « 54 34 1.11
121 BENZENE .19 «70 .10 .18
123 DIBROMOCHLOROMETHANE .09 .60 .31 .06
125 BROMOFORM .00 .00 .00 .00
127 1,1,2,2-TETRACHLOROETHYLEN E «37 .31 .32 3.23
128 TOLUENE «30 .28 .42 1,83
129 CHLOROBENZENE o Ul «07 49 .03
130 ETHYL BENZENE « 04 .08 .87 1.70
203 PHENOL 45 «05 «50 4,01
204 2,4-DIMETHYLPHENOL .09 .00 .91 1.20
210 PENTACHLOROPHENOL «53 «30 17 .89
301 DICHLOROBENZENES .06 .06 .88 6. 31
315 NAPHTHALENE .16 12 .72 1,04
326 DIETHYL PHTHALATE «93 .07 .00 3.62
333 DI-N-BUTYL PHTHALATE +62 .13 .24 4,06
337 BUTYL BENZYL PHTHALATE .34 .11 .55 4,50
338 BIS(2-ETHYLHEXYL)PHTHALATE .60 .14 .26 2,47
501 ANTIMONY -1 .02 .0l .64
$02 ARSENIC «92 «05 .02 2.21
5084 CADMIUM «25 .06 +69 o Ul
505 CHROMIUM «20 .16 » 64 16,52
506 COPPER .80 .12 .08 22.01
507 LEAD .61 .13 «26 18.11
508 MANGANESE .68 24 .08 44,05
509 MERCURY 61 +16 «23 .12
$10 NICKEL 25 .20 «55 2,92
511 SELENIUM .85 .14 .01 1.13
512 SILVER 021 «05 o T4 2,99
S13 THALLIUM .00 «82 «18 .01
514 ZINC .63 .12 24 51.97
601 TOTAL CYANIDES .22 .01 77 1,73
602 TOTAL PHENOLS .61 .14 «25 12,19
703 AMMONIA .86 .11 .03 4,54
704 OIL AND GREASE .66 .26 .08 19,57
705 TSS .81 .12 .07 46,23
707 COD .73 .18 .09 89,23
908 BOD 72 .20 .08 37.73

3

*
Classicals in 10~ kg/day.
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D. Examination of Variances and Correlations

The design of the sampling plan has provided an opportunity to
examine some of the secondary objectives, while the restrictions im-
posed by the site characteristics or other factors, such as weather,
limited the ability to examine other objectives. Some of the differences
between weekday and weekend effects and old and new residential sources
are summarized in this section. Some limited runoff results obtained

during the Hartford study are discussed.

1. Weekday/Weekend Differences

An exploratory test of differences between weekday and weekend
samples suggests that, in the aggregate, priority pollutants are found
more frequently in weekday than weekend samples. This result is indi-
cated for all source types and for the influent. A contingency table
was formed separately for each source type over all cities and over
all pollutants. These tables display the number of pollutants detected
vs. the number of pollutants not detected, summed over all samples and

all pollutants separately for weekday samples and weekend samples.

non-
detections detections

weekdays n, n,

weekends n3 n“

Under the null hypothesis that the day of the week does not affect

of weekday detections

the likelihood of any articular pollutant being present, the fraction
n
i would be approximately equal to the

n1+n2
n

n, +n

fraction of weekend detections ( 3
3 4

For each source type, weekday samples slightly exceeded weekend

samples in the frequency of detections as follows:
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All Source
Residential| Commercial | Industrial Sites Influent
weekday
fraction of detections 14% 15% 24% 16% 19%
weekend
fraction of detections 12% 13% 21% 14% 17%

This small but consistent difference is statistically significant at the
95% level (given the simplifying assumption of independence of all pollu-
tants and all samples) when considering all aggregated source sites. This
procedure only considers the relationship of day of the week with the
absence or presence of pollutants and does not address the concentrations

of pollutants.

2. 01d vs. New Residential Comparisons

The sampled residential areas have been separated by the approximate
age of housing into old and new residential areas. This initial comparison
was performed on an average mass per capita basis separately for each

pollutant, and on the basis of frequency of detection across all pollutants.

Table 44 shows the average mass per capita in mg/person/day for the
6 new residential sites and the 5 old residential sites sampled over the
four cities. Also displayed is the ratio of the averages to the greater
of the two averages for each pollutant. The majority of pollutants show

higher per capita mass contributions from old residential areas.

A contingency table was formed to display the number of detections

of pollutants at old residential vs. new residential sites.

non-
detections detections

new

residential ™ )

old

residential n3 n4

If the age of housing were independent of the number of detections

found at the sampling site, then the ratio of detections to tocal samples
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Table 44

01d and New Residential Mass Discharge Rates

110 1,1-DICHLOROETHYLENE
111 1, 1-DICHLOROETHAWE
112 TRAWS-1,2-DICHLOROETHYLENE
113 CHLOKOFORM

114 1, 2-DICHLOROETHAWE
115 1,1, 1-TKICHLOROETHANE
116 CARBON TETRACHLORIDE
117 BROMODICHLOKONETHANE
120 TRICHLOROETHYLENE

121 BENZENE

123 DIBROMOCHLOROGMETHANE
125 BKOMOFORM

127 1,1,2,2-257RACHLOROETHYLENE
128 TOLUENE

128 CHLOROBENZENE

130 ETHYL BENZENE

203 PHENOL

204 2,4-DIMETHYLPHENOL
210 PENTACHLOROPHENOL

301 DICHLOROBENZENES

315 WAFHTHALENE

326 DIETHYL MHTHALATE

333 DI-4~-BUTYL PHTHALAIE
337 BUTYL BEWZYL PHTHALATE
338 BIS(2-ETHYLHEXYL) PHTHALATE
501 ANTIMONY

502 ARSENIC

504 CADMIWM

505 CHROMIWM

506 COPPER

507 LEAD

508 MANGANESE

509 MERCURY

510 NICKEL

511 SELENIW

512 SILVER

513 THALLIWM

Sik ZINC

601 TOTAL CYANIDES

602 TOTAL PHEWOLS

703 AMMONIA

704 OIL AWD GREASE

705 1'SS

706 70C

707 cOD

708 BOD

*Classicals in kg/day.

Mg/person/day*
New 01d
.00 .00
.00 .00
00 .00
1.48 2.38
.00 .07
2.36 23
.00 00
.00 .09
A3 .03
.03 27
«00 .06
«00 .00
3.19 3.25
.75 3.“2
.00 12
.06 «70
1.43 10.31
<1 .58
1.5% .00
.82 2.22
.00 3.46
6. 56 14,29
8.24 6,32
3.72 6452
1.94 10.50
1.19 .41
5.43 6.22
1.24 1.01
6.82 25.22
56.25 69.57
15.67 116,31
86.88 100,23
«20 21
1.44 3.58
2.16 3.04
1.% .15
.00 .00
79.13 218.89
1.20 22
16.u8 34.99
11.24 11.87
26.37 89,24
81.43 176.99
54,70 69. 54
199.84 218.88
76.18 103.99

94

New

.62
+00
1.00

.00
1. 00
.12
.00

.98
.22
.00
.08
o1k
24
1.00
o 37
.oo
46
1.00
«57
.18
+84
«87
1.00
27
'81
.13
87
«95
40
71
1.00

+»36
1.00
.u7
«95
«30
46
«79
.91
.73

Ratio

014

1.00
1.00
.10

1.00
.08
1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00

.00
1.00
1.00
1.00

77
1,00
1.00
1.00
1.00

.82
1.00
1.00
1.00
1. oo
1.00
1.00
1.00

.08

1.00

.18
1.00
1.00
1.00
1.00
1.00
1.00
1.00



nl n

;If;—gz and ;;—i;;; should be approximately equal for new and old
residential areas, i.e., the presence of pollutants would be about the
same. For all four cities and all pollutanté aggregated, 12% of pollu-
tants tested were detected in new residential areas versus 13% in old
residential. This small difference is not consistent among the cities
taken separately and is not statistically significant in the aggregate.
Age of housing appears to affect the level of mass contribution from
residential, but has little effect on the frequency of presence of
pollutants.

3. Runoff

During the Hartford study, a limited amount of information was
obtained on the effect of rain on the mass flow rate of certain metals
in the collection system. The data base was very limited and thus

the conclusions are tentative.

The mass flow rates for lead, zinc, and manganese were observed
to increase during the rain event. Lead and zinc, and perhaps
manganese, are known automotive sources and it is therefore not a

surprise that they were found to increase.
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VI. CONCLUSIONS

Perhaps the most important conclusion from this study is that
relatively few toxic pollutants were found in the sources and many
were at low concentration levels. Only fifty-six priority pollutants
were observed. Sixty-seven pollutants were never detected and an

additional twenty were detected less than ten percent of the time.

Tap water contributed only trihalomethanes and copper.
Residential sources had high zinc and manganese levels, plus some
other metals. Commercial sources were quite similar to residential
sources, but did have some additional pollutants and a few more metals.
The industrial sources had high concentrations of many of the detected

organic pollutants and all of the observed metals were present in this

source category.

The data have been used to develop indices for each source category
which could be used to compare the impact of different proportions of
source types on POTW influents. The indices appear reliable for the
residential and commercial sources, but are only approximate indicators
for the industrial sources, because of the extremely variable and specific

nature of industrial source types.

The indices have been used to calculate relative source strengths
and loadings on POTW's for a number of hypothetical drainage basins.
These calculations clearly reflect the impact of industrialization of a
basin, but also show the dominant role played by residential and com-
mercial sources for some pollutants. Reasonable success was achieved
in applying the source indices to the four cities studied, to make a mass

balance comparison with the measured POTW influent values.

The frequency of observation of pollutants is consistently lower
on weekends than on weekdays. Old residential sources contribute higher

levels of pollutants than new residential sources.
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VII. RECOMMENDATIONS

Further analyses should be carried out on the data base which has

been developed to search for other effects and correlations.

The indices and approaches developed in this study should be

used to examine available data fof industrialized cities.

This source data should be integrated with the POTW plant data
to enable a complete analysis of the POTW situation.

Further sampling efforts should be designed to test the findings
summarized in this report. Any future studies should also attempt to
develop a more complete understanding of industrial sources and their
impact on POTW loading.
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APPENDIX A

Individual Pollutant Reporting Limits, Recovery and Precision Data

The data in these tables summarize the results that were obtained
for each pollutant reviewed over all four cities, for which reference
compounds were available. These data are the results obtained in
the raw wastewater samples. The reporting limits were the same for
each city where a single value is indicated, otherwise the range
reported over the four cities is given. The average recovery values
reported are the means over all four cities. The precision (relative
standard deviation) is given as the range of values observed in all of
the cities. 1In general, the precision of the data improved throughout
the program; the recovery values stayed consistently high for all four

cities and low reporting limits were consistently achieved.

The quality control data are very good for the majority of the
priority pollutants. The priority pollutants for which the EPA
Screening Protocol was problematic are listed below along with their
respective problems. These priority pollutants are indicated by
footnote, in the tables. The footnote definitions are:

(a) These priority pollutants were never detected using the
EPA Screening Protocol. Therefore, if these compounds were present
in the samples from the four surveys they would not have been
detected.

Bis(chloromethyl)ether -~ very short half 1life in water.

2-Chloroethyl vinyl ether - volatile (bp 109°¢) causing

erratic recoveries during Kuderna Danish concentration.

Hexachlorocyclopentadiene -~ Possible high GC/MS reporting limit
or degradation in the heated GC injector.
(b) These priority pollutants were sporadically not detected
using the EPA Screening Protocol. Consequently, accuracy and pre-
cision data are poor. The analytical results for these compounds

in the four surveys may not be reliable. The problem for most of these
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compounds 1s related to poor chromatography. The compounds for
which this was particularly problematic are:
Benzidine - poor chromatography, heat labile, unstable in

methylene chloride (problematic in Cincinnati, St. Louié,
Atlanta and Hartford).

N-nitrosodimethylamine - poor chromatography, high GC/MS
reporting limit, poor extraction efficiency from water
into methylene chloride (problematic in Cincinnati,
St. Louis, Atlanta).

2,4-Dinitrophenol - poor chromatography.

4,6-Dinitro-2-cresol - poor chromatography (problematic in
Atlanta, Hartford).

4~Nitrophenol - poor chromatography (problematic in Cincinnati
and Hartford). ‘

(¢c) These volatile priority pollutants were not detected until
the PAT/GC/MS procedure was modified during the Atlanta study.
Therefore if these compounds were present in samples from Cincinnati
or St. Louis they would not have been detected. Also during the
Atlanta study precision and accuracy were poor. Therefore the
quantitative analytical results are not reliable.

Dichlorodifluoromethane - broke through sorbent trap (also
occurred in Atlanta study).

Bromomethane - broke through sorbent trap.

Vinyl chloride - broke through sorbent trap.

Chloroethane - broke through sorbent trap.

The analytical method for those compounds just listed was
improved for the last city and reliable data are availallc from the
Hartford samples for these pollutants.

(d) The analytical results for methylene chloride are erratic
due to sporadic contamination from the field and laboratory. This
problem was finally brought under contrel during the Hartford study.

(e) Reference standards were never available for these priority
pollutants. It may be implied from QC data or similar compounds
that these priority pollutants would have been defected if they
were present in the samples.

2,3,7,8-TCDD

Bis(2-chloroisopropyl)ether.
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The reference standards that were not available for all four
cities surveyed but available for some, are so indicated in the following

Tables,
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Table A-1

SUMMARY OF QUALITY CONTROL DATA

Volatiles
Reporting Range of
Limit Average Relative Standard
Compound ug/L Recovery Deviations
101.  Chloromethane * 5% 118% 21%*
102. Dichlorodifluoromethane © 5% 194% 4L8%
103. Bromomethane € 5% 113% 22%
104.  Viayl chloride © 5% 123% 19%
105.  Chloroethane © 5% 108* 15%
106. Methylene chloride d 1 138 12-259
107.  Acrolein 1-7 58 35-149
108. Trichlorofluoromethane 1-6 78 11-83
109. Acrylonitrile 1 94 8-24
110. 1.1—Dichloroethylene 1-5 72 4-134
111, 1,1-Dichloroethane 1-2 83 2-43
112. Trans—1,2—dichloroethylene 1l 73 3-73
113. Chloroform 1 82 5-38
114. 1,2—Dichloroethane 1 96 4-35
115, 1,1,1-Trichloroethane 1 82 10-78
116.  Carbon tetrachloride 1 87 6-44
117. Bromodichloromethane 1 88 5-24
118. 1,2—Dichloropropane 1 82 3-37
119. Trans—1,3—dichloropropylene 1 82 4-11
120. Trichloroethylene 1-2 98 2-78
121.  Benzene 89 5-17
122.  Cis—1,3—dichloropropylene 1 85 3-20
123.  Dibromochloromethane 1-2 95 4-24
124. 1,1,2-Trichloroethane 1 99 2-13
125.  Bromoform 1-3 74 7-37
126.  1,1,2,2—Tetrachloroethane 1 78 4-75
127. 1.1,2,2—Tetrachloroethylene 1 94 8-79
128.  Toluene 1 102 3-32
129. Chiorobenzene 1 106 2-29
130. Ethy! benzene 1 113 2-47

*
Hartford data only
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Table A-2

SUMMARY OF QUALITY CONTROL DATA

Acids
Reporting Range of
Limit Average Relative Standard
Compound ug/L Recovery Deviations
201. 2—Chiorophenol 10 86 6-29
202. 2—Nitrophenol 10-15 93 8-26
203.  Phenol 10 60 20-26
204. 2,4—Dimethylphenol 10 90 5-20
205. 2,4-Dichiorophenol 10 103 9-~15
206. 2,4,6-Trichlorophenol 10 92 7-18
207.  4—Chloro—-3—cresol 10 98 12-17
208.  2.4-Dinitrophenol ° 20-40 41 26~155
209. 4,6-Dinitro—2—cresol b 20-40 57 23-112
210.  Pentachlorophenol 10-25 105 11-28
211.  4—Nitrophenol b 10-25 54 11-42
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Table A-3

SUMMARY OF QUALITY CONTROL DATA

Base/Neutrals
Reporting L Range of
Limit Average elative Standard
Compound ug/L Recovery Deviations

301. 1.3 Dichlorobenzene )
302. 1,4 Dichlorobenzene } 10-30 71 11-30
303. 1,2 Dichlorobenzene ‘
304.  Hexachloroethane 10-20 70 26-42
305.  Bis(chloromethyl)ether 2 - - -
306. Bis{2--chioroethyl) ether 10-20 78 10-39
307.  Bis{2—chloroisopropyl) ether € 10 - -
308. N-—Nitrosodimethylamine © 70* 37* 78%
309. Nitrosodi-n-propylamine 10-20 89 9.27
310.  Nitrobenzene 10-20 78 10-28
311.  Hexachlorobutadiene 10 57 13-23
312.  1,2,4-Trichlorobenzene 10-20 74 16-20
313. 2—Chloroethy! vinyl etherd - - -
314. Bis{2—chloroethoxy) methane 10 92 10-44
315.  Naphthalene 10 81 14-43
316. Isophorone 10 82 8-35
317. Hexachlorocyclopentad ienea - - -
318. 2—Chioronaphthalene 10 81 15-27
319. Acenaphthylene 10 85 12-21
320.  Acenaphthene 10 82 17-24
321.  Dimethyl phthalate 10 67 9-40
322.  2,6-Dinitrotoluene 10 86 20-25
323. 4—Chloropheny! phenyl ether 10 74 18-29
324.  Fluorene 10 79 16-24
325. 2A4-Dinitrotoluene 10 62 19-43
326. Diethy! phthalate 10 91 19-34
327.  1,2-Diphenylhydrazine 10 75 23-28
328. N-—Nitrosodiphenylamine 10 113 13-22
329.  Hexachlorobenzene 10 64 22-43
330. 4-Bromophenyl phenyl ether 1 10 64 12-29

*
Hartford data only

108



Table A-3 (Continued)

SUMMARY OF QUALITY CONTROL DATA

Base/Neutrals
Reporting Range of
Limit Average Relative Standard
Compound ug/L Recovery Deviations
331. Anthracene
5-10 82 14-23
332. Phenanthrene
333. Di-n-butyl phthalate 10 74 28-81
334. Fluoranthene 5~10 66 11-35
335.  Pyrene 5-10 67 14-35
336. Benzidine b 10-20 18' 95-111
337. Butyl benzy! phthalate 10 45 33-57
338. Bis(2—ethylhexyl) phthalat
i vihexyl) phthalate 10 42 29-84
339. Di-n-octyl phthalate 1
340. Chrysene 5-10 ‘ 59 13-30
341. Benzo(a)anthracene :
342. 3,3'-Dichlorobenzidine 10 80 __ 15-27
343. Benzo(b)fluoranthene 1-5 46 16-93
344. Benzo(k)fluoranthene ! .
345. Benzo(a)pyrene 5-10 ; 51 18-34
"% *
346. Indeno (1,2,3—c,d) pyrene 5 % 29 19
347. Dibenzo (a,h) Anthracene 5-10 50 17-60
348. Benzo (g,h.i) perylene 5-10 40 20-245

*
Hartford data only
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Table A-4

SUMMARY OF QUALITY CONTROL DATA

Pesticides
Reporting Range of
Limit Average Relative Standard
Compound ug/L Recovery Deviations

401. alpha-BHC 1 77 8-28
402. gamma-BHC 1 78 7-43
403.  Heptachlor 1 67 7-70
404, beta-BHC 1 80 5-42
405. delta-BHC 1 89 7-31
406.  Aldrin 1 76 5=-20
407. Heptachlor epoxide 1 80 5-18
408.  Endosulfan I 1 64 11-51
409. DDE 1 84 5-26
410.  Dieldrin 1 48 6-39
a1, Endrin 1 77 9-26
412 oo 1 78 10-31
413. Endosuifan Il

414.  DDT 1 76 8-21
415.  Endrin aldehyde 1% 60% 29 *
416. Endosulfan sulfate 1* 84% 18 *
417. - Chiordane

418. Toxaphene

419. PCB-1221

420. PCB-1232

421. PCB-1242

422. PCB—1248

423. PCB—-1254 1 86 7-18
424.  PCB-1260

425, PCB-1016

*
Hartford data only
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Table A-5
SUMMARY OF QUALITY CONTROL DATA

Metals, Total Cyanides, Total Phenols

Reporting Range of
Limit Average Relative Standard
Compound ug/L , Recovery Deviations

- 501.  Antimony 1-3 73 25-48
502.  Arsenic 2<4 101 11-36
503. Beryllium 1-3 69 6-13
504. Cadmium 1-3 85 15-63
506. Chromium 1-67 99 2-48
506. Copper 4-9 103 9-12
507. Lead 3-15 90 10-47

- 508.  Manganese 3-11 100 4-9
509. Mercury 1-2 73 7-34
510.  Nickel 1-30 105 3-60
511.  Selenium ' 1-5 87 13-47
512.  Silver 1-3 103 6-30
5613.  Thallium 1 96 3-14
514.  Zinc 6-50 104 5-45
6801.  Total Cyanides 10-20 91 10-17
602. Tntal Phenols 10-20 96 6-16
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Table A-6

QUALITY ASSURANCE DATA

Classical Parameters (7XX Series) Analysis*

Spike Relative.
Concentration Mean % Standard
Compound mg/L Recovery Deviation, %

703. Ammonia 4.1 94 2
704. 0il and Grease 230 79 30
705. TSS 70 42 75
706. TOC 75 102 2
707. COD 190 75 16
708. BOD 105 117 17

Data from Atlanta study - method reference standards only.
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APPENDIX B
Total Number of Pollutant Observations in Sources ~ by City

The tables in this Appendix report the number of times a
pollutant was observed in each city, organized by source category.
Data for all of the pollutants ever detected are included, except
for methylene chloride, which was excluded because of its probable
presence due to contamination. A blank indicates that it was not

detected in that city, or at all.
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Table B-1

TOTAL NUMBER OF OBSERVATIONS IN TAP WATER SAMPLES

g 2 s
g o z 5 :
© | = < = ‘Total
Nunber of Sanples L} ! 2 : 4 12
104. Vinyl Chioride
105.  Chlorosthans
108. Trichorofivoromethane
100.  Acrvlonitrile
110. 1.1-Dichlorosthylene
11t -1,1-Dichioroethane
112, Trar-1.2-d:ichiorosthyiene
113, Chioroform 4 2 2 4 1_:
114, 1.2-Dichlorosthene
115, 1.1.1-Tiichiorosthane
1186. Carbon tetrachtoride
117.  @romodichioromethans 4 2 2 4 12

118. 1.2-Dichloropropsne

"9, Yrarw-1.3-Dichioropropylens
120. Trichioroetiwlene

121. Benzens

123. Dibromochioromethane
124.  1,1,2-Trichioroethane

IS
~
-
~

125.  Bromoform 3 1 4

1268, 1,1,2,2-Tetrachiorosthane

127. 1.1,2,2-Tetrachiorosthylens 2 1 3

128. Toluene 1 1

129.  Chiorobenzene

130. Ethyibenzene 1 1

201.  2-Chiorophenol

203. Pranot

204. 2,4-Dimathyiphenol

208. 2.4-Dichiorophenal

208. 2.4 .6-Trichioropheno!

207.  pChioro-meresol

210. Pentachiorophenol

301.  Dichiorobenrzenes ]

no. Nitrobenzane

Nn2 1,2,4-Trichiorobenzens

6. Naphthelene

326 Diethyiphthelete 1 1

. A P i

h << 8 Di-n-butyiphthalaw 2 1 3

INM. Fiuoranthene ]

3%.  Pyres

337. Butylbenzyiphthelate

338 Bis {2-«thyihexyl)/di-n-octyl 2 2

404.  Heptachior

408. Adrin

801 Antimony 2 2

802.  Arsenic 3 3

604,  Codwium 1 1

608. Chwomivm 1 1

§08.  Copper 3 2 2 & 11

$07. Load 2 2 4

908. Mengeress 2 2 2 6

900.  Meroury

$10.  Nickel 1 2 3

$i1.  Selenium 2 2 4

§12  Siver 1 1
[ 812 Tholium -

e, Tmc 1 1 2 3 7

€01.  Totsl Oyenides

2.  Total Phencls 2 2
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Table B-2

TOTAL NUMBER OF OBSERVATIONS IN RESIDENTIAL SAMPLES

3 s 1,

£ § .

o o .

£ M P 8

e] @ < = [fotal

Nymber of Samples 11 18 6 12 47
104. Viny! Chioride
105, Chioroethane
108. Trichlorofluoromethane
108, Acrylonitrile
110. 1.1-Dichioroethylene
11, 1,1-Dichloroethane
12, Teans-1,2-dichioroethylene
113.  Chioroform 108 17 6 9 47
14, 1.2-Dichloroethane 1 1
115.  1,1,)-Trichioroethane 12 8 F1 3 14
118, Carbon tetrachioride
117.  Bromodichioromethane 12 1 Z
118. 1.2-Oichloropropane
1ne. Trans-1,3-Dichloropropylene
120. Trichioroethylene 3 2 5
121, Benzene 13 9 10
173, Oibromochiosomathane 12 1 2
124. 1,1.2-Trichioroethane
126.  Bromoform
126.  1.1.2,2-Tetachiorosthane 18 1
127, 1,1,2,2 Tetrachioroethyiene 58 18 3 7 36
128.  Toluene 58 18 4 2 29
129.  Chiorobenzene 1a 2 3
130. Ethylbenzens 48 3 1 8
201. 2-Chiorophenol
203.  Prenot 7 10 1 18
204. 2,4-Dimethyiphenoi 1 1 1 3
205. 2.4-Dichiorophenot
208. 2,4,6-Trichiorophenol
207. p-Chioro-m-cresol
210.  Pentachiorophenol 2 2
301.  Dichlorobenzenes 6 6
310. Nitrobsnzens 1 1
312 1.2,4-Trichiorobenzens 1 1
a6, Naphthaiene 1 2 1 4
326.  Diethylphthsiste 10 11 2 23
331.  Anthracens/Phenanthrens 1 1 2
333.  Di-n-butyiphthalate > 8 1 2 16
334, Fiuorsnthens 1 1
335, Pyrene 1 1
337.  Butylbenzyiphthalate 3 17 2 22
338. Bhp('::;mhnxyl)ldim-myt 5 4 1
404. Heptachior
406.  Aldrin 2 2
501.  Antimony 2 12 2 16
§02.  Arwenic 11 5P 16
504, Cadmium 1 4 1 1 7
806, Chvomiam 3 18 3 b 29
508.  Copper 11 18 6 117 46
507. Lesd 6 18 6 [} 38
508, Manganess 11 18 3 T}: 46
. Mercu 1 6 1 8
e 7 18 3 7 7]
511,  Selenium 6 18 Fd 26
512.  Silver 3 5 2 10
§13. Thallium
$14. D 11 18 6 11 46
601 Total Cysnides 1 1
802.  Totsl Phenols 10 18 6 9 43
a. 10 samples

b.

11 samples




Table B-3

TOTAL NUMBER OF OBSERVATIONS IN

COMMERCIAL SAMPLES

= T

E ! ; H

3 A g <

£ Sl qs E

S a1 | < = Total

Number of Samples 12 12 . .9 9 42 |

104.  Vinyl Chiaride
106.  Chiorosthene
108,  Trichiorofiuoromethane
100, Acryionitrite
110.  1.1-Dichorosthylene 2 2
1", 1.1-Dichioroethane 1 1
112, Trars-1.2-dichiorosthwiens 2 L 9 1 18
113,  Chioroform 12 12 9 9 42
114, 1.2-Dichlorosthans 1 1 2
8. 1,1,1-Trichiorosthane 7 10 2 3 22
118, Carbon tetrachionide 2 2
117, Bromodichioromethang 9 12 21
118, 1,2-Dichoroprogens
119, Trors-1.3-Dichioropropylene 1 1
120.  Trichiorosthylens 5 1 6
121, Sentene 8 1 1 1 21
123.  Dibromachioromethane 6 12 )8
24, 1,1,2-Trichioroathane
128.  Bromoform
126. 1,1,2.2-Tetrachiorosthene
127.  1.1,2.2-Tetrachiorosthylene | 12 12 9 8 41
128, Toluww 12 12 8 6 8
129.  Chiorobenzens 2 2
130, Eriwioenzene ] 1 3 3 21
o1, 2.Chioraphenct
203. Mhenol 6 5 3 3 17
208, 2.4-Dimetiwiphencd
208.  2.4-Oichiorogheno!
208. 24,8 Trichloropheno!
207.  p-Chioro-mermol
210.  Pentachiorophenol 6 6
301. Dichlorobenzenes 1 9 1 2 13
310.  Nitrobenzene
ne. 1.2.4-Trichiorobensere 1 1
NE. Nepinhaiene 4 2 1 7
328.  Diethyiphthelow 9 [ 15
3N.  Anthracens/Phenenthrens 1 1
333 Di-nbutyiphthelsee 9 4 2 3 18
3M.  Fiorantiene
33%. Pyrene
337.  Sutvitenzviphtheise 6 11 2 [} 23
3. s (2ethyihenyt)/dinoctyl n 3 ' L 16
404.  Mepwchior 2 2
408.  Ndrin
801.  Antimony 1 2 3
802.  Arsenic 12 4 16
804,  Codmivm 4 1 3
908. Chwemium 118 9 8 26
008,  Coppwr 12 12 9 9 42
807. Lsed 7 12 9 7 35
508. Mengeness 12 12 9 9 42
808, Murcury 1 2 1 4
$10.  Nickel 6 12 9 6 33
S11.  Seleniven 6 7 2 1 16
612.  Silver 7 & § E1)
$13. Thalliom * " ‘
$14.  Znc 12 12 9 9 42
O01.  Towt Cysnides 1 1
@2 Tessl Proncls 12 T 9 s m

a. 11 samples analyzed
b. 6 samples snalyzed
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Table B-4

TOTAL NUMBER OF OBSERVATIONS IN INDUSTRIAL SAMPLES

- -
3 o |
3 S
. =
& = Total
Number of Samples 12 ~ g 21
108, Viayl Chioride 1 1
105.  Chloroethane 1 1
108. Trichiorofivoromethane 1 1
109, Acrylonitrile
110. 1.1-Dichioroethylene 8 8
111, 1,1-Dichloroethane 7 7
112, Trans-1,2-aichioroethyiene 1 7 8
143 Chloroform 12 9 21
114, 1,2-Dichioroethane 3 3
115, 1.1,1-Trichioroethane 6 9 135
116. Carbon tetrachioride 2 5 ]
117.  Bromodichloromethane 12 12
118, 1,2-Dichioropropene 1 1
119, Trans-1.3-Dichioropropyiene .
120. Trichloroethylens 12 9 21
121, Benzene 9 7 1
123.  Dibromochicromethanc 12 12
124, 1,1.2-Trichloroethane 1 1
128. Bromoform
126, 1,1.2,2-Tetrachioroethane 2 2
127, 1,1.2,2-Tetrachigroethylens 12 9 21
128.  Toluene 12 9 21
129.  Chlorobenzene 3 3
130.  Ethylbenzene 7 9 16
201 2-Chiorophenol 1 1 2
202 Phanot 3 8 11
204, 2,4-Dimwethyiphenot 8 8
206.  2.4-Dichlorophenol 1 1 2
208. 2.4,8-Trichioropheno! 1 1 2
207 p-Chioro-m-cresol
210. Pentachiorophenol 4 4
30%.  Dichlorobsnienes 8 4 12
310.  Nitrobenzens
2. 1,2.4-Trichiorobenzere
315, Naphthalene 7 6 13
328.  Diethyiphthalate
N Anthracene/Phensnthrene 3 3
333, Dinbutylphthalste 8 4 12
394, Fluoranthene
336. Pyrens
337 Butylbenzyiphthaiate 5 6 11
238 Bis lZGIPV‘N‘V“/O'n-oﬂvl s 5
404 Heptachior
408.  Aldrin
801. Antimony 6 NA 6
Arsenic 5 4 9
504.  Cadmium 4 4 8
506 Chromium 12 9 2
508.  Copper 12 9 21
507. Load 12 9 21
508 Menganese 12 9 21
500 Mercury 7 7
§10.  Nicksl 12 9 21
511.  Selenium 3 3
§12.  Sitver 9 9 18
813, Thellium __ 1 X
s14. T 12 L ] 21
601.  Totsl Cyenides 7 ] 16
€02 Towl Phenols 12 9

* Out of 12 samples.
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Table B-5

TOTAL NUMBER OF OBSERVATIONS 1IN INFT.UENT SAMPLES
TSRS ISR S £ S 8
1 z .
' : F s T
£ g g g
1 L3 N
& o 3 5
5] » < = tal
| Number of Samples 6 6 3 3 ; 18
104. Vinyl Chioride
108.  Chlorosthane
108.  Trichiorofiuoromethane 1 1
100. Acrylonitrile 1 1
110. 1.1-Dichlorosthylens 1 2 3
", 1,1-Dichiorosthane 1 1
112. . Trame-1,2dichiorosthylens 2 3 5
113.  Chioroform & 6 ) 3 18
114, 1,.2-Dichioroethene 1 1 2
116, 1.1.1-Trichlorosthane 2 6 3 3 m
118,  Carbon tetrachioride
117.  Sromodichioromethene 2 2
18, 1,2-Dichloroprogens
119.  Trans-1,3-Dichioropropyiene
120.  Trichiorosthylens 3 3 12
12%. BSenzens 6 12
123.  Dibromochioromethene 4
124, 1.1,2 Trichioroethane
128.  Bromoform
128. 1.1.2,2-Tetrachiorosthene 1 1
127.  1,1,2.2-Tetrachiorostiwiene | 3 6 3 3 15
128. Toluwne 2 6 3 3 14
129.  Chiorobenzere 1 1
130.  Ethylbenzene 3 6 3 12
201 2-Chicrophenol
200 Phanot 4 2 P
204.  2.4-Dimethylphenol 2 2
208.  2,4-Dichlorophenc!
208. 2,4,8-Trichiorophenot
207.  pChioro-mcresol 1 1
210.  Pentachiorophenol 1 3 %
3. Dichorobsnzenss 5 2 3 10
310.  Nutrobenzens
ne 1.2.4-Trichorobsnzens
3. Naphthelors 2 [ 2 8
326.  Diethy!pivthelsse 4 3 1 3 9
N Anthracens/Phenenthrens
33 Di-n-butylphthelsts 4 6 1 1 12
334, Fluorsnthene
33%.  Pyrerw
337.  Butylbenzyiphthalos S 3 8
338.  Bis (2etiwihexyl)/di-n-ocrvl
phthelate 2 2 4
404.  Heptachior 1 1
408.  Adrin
001.  Antimony [ 1 7
802.  Arenic [3 2 [
§04.  Codmium 4 & 2 10
§08.  Chromium 4 [ 3 3 16
908.  Copper 6 [ 3 3 18
907. Leed & 6 3 3 16
908.  Mengarese 6 [3 3 3 18
908, Meraury ) 1 1 3
610.  Mickel 3 & N N s
§11.  Selenium 3 2 s
$12.  Wwer 6 6 3 2 17
513 Thaum
LU - § § 3 1 18
801, Tossl Oyanides 4 5 1 1 11
002.  Towl Phenels 6 6 3 4 18
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341-082/205 1-3




