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Introduction

This study of the possible benefits to pollution
ebatement of low-flow regulation by proposed flood control
reservoirs on the Pessaic River and its tributaries was
authorlzed by the District RBngineer, U. S, Hpngineer Office,
New York, N.Y., on February 18, 194&. The lergest and most
important of these reservoirs is the one at Two Bridges
near the Junction of the Pompton River with the Pesaaloe.

Conslderable use has been made of data furnishsd
through the U. S. Engineer Office by the Passaic Valley
Water Commisslon, the Passalc Valley Sewerege Commission,
and the U. 3. Geologloal Survey. Reports of the New Jersey
State Health Department on sanitary conditions in the
watershed of the Passaic above [ittle Falls have also been
very helpful. Although additional laboratory and sanitary
survey dete on the Passaic below Little Fells would be de-
slrable, the expense of obtaining such information was not
deemed justified for the purpose of this report.

Crateful acknowledgment is made O0f the assistance of
personnel of the New York Distriot Engineer Office and of
those who furnpi shed Information used in connection with this
report.

Conclusions

1. The Passeic River and its tributaries are souroces
of public water supply for & mejor part of the population
of the Northeastern New Jersey Metropolitan Area lncluding
Neweark, Jersey City, Paterson, &and many smaller communities.

2. Although the Pessaic Basin 1s densely populated
and highly urdbanized, the continusd, vigorous efforts of
the Ststoe Health Department and the various public water
supply egencies using the streams have meintained the qual-
ity of the streams in satisfactory condition fophse as raw
water supplies for municipal water purification plants as
far downstreem &8s 1ittle Falls.



3. Most of the sewage and industrial wastes from the
communities along the Passaic below Little Palle is col-
lected and treated by the Passaic Valley Sewerage Commission
and discharged into New York Bay, It thus does not affect
the Passaic River.

4, Residual pollution from this lower socotion, includ-
ing sewege and industrial wastes not collested by the Passaic
Valley Sewerage Commisslon and urban storm drainage, is suf-
Tieclent to ceusgkross pollution of the tidal portion of the
lower Peasalc.

5. In view of the extremely low flows to which the Pessaic
River is subject &nd the intensive development of its lower
reaoches, the coast of abating this pollution by collection and
treatment will de high.

6. Low-flow regulation by the proposed flood control
reservoir on the Passajioc at Two Brldges would permit consid-
érable savings in the cost of pollution sbatement. It would
st ill be necessary to reduce the pollution load, howsver.

7. It is estimated that suoch flow regulation would
have a value of at laast $3.00 per o.f.s.-day of reliabdle
inoreased flow during the season June-September. More in-
tensive etudy of alternative me thods of pollution abatement
may well indlcete that inoreased flows have even greater
value.

Description

The Passaic River dreins an arca of some 950 square
miles in densely populated northeastern New Jersey and south-
eastern New York, It disoharges into Newark Bay. The maln
stream and several of its tributariss, notably the Rockaway,
the Wansque &nd the Pequannock, supply water to a large part
of the population of northeastern New Jersey including
Newark, Jersey City, Paterson and meny smaller oities, with
a total populatiop of over 1,500,000. The lower 15 miles
of the Pagsalo are tidal and have been improved for naviga-
tion with project depths rapging from 10 feet nsar the upper .
end to 30 feet near the mouth. The lower 26 miles of the
river from Paterson to the mouth is densely urbenired and

highly industrialized.



The principal tributary of the Passalc, the Pompton
Rlver, joine the Passaic at Two Bridges, 33 miles above
the mouth of the main stream. 4 flood control reservolr
is proposed which would impound the Passaic and the Pompton
immediately asbove their confluence end would inundate a
large amount of marsh and meadowland,

Yeter Supply

The Passaic and its tributaries furnish much of the
water supply for the metropolitan area of northeastern New
Jersey. There are four prineipal developments, as followa:

Supply Sou roe Consumption,
¥.G.D.

Newark Pequannock R. 57
Jersey City Rockeway R. 52
Pagsaic Valley water

Commission Passalic R, 10
North Jersey Distriot

Water Supply Commission  Vaneque R. 69

All of these smupplies are interoonnected to some extent,
All are municipally owned, the Passaic Valley Commiasion

by Paterson, Passaic and Ciifton; and the North Jersey Dis-
trict supply by these three municipalities plus Newark,
Kearny, Montclair, Blooarfield and Glen Ridge. Many other
communities are served wholly or in part by thess systems,.

The problem of obtaining sdequate supplies of weter
for this metropolitan area is a continuing and complex one
which has been studied for many years. Many proposals have
been advanced and studied, and the controversies over vari-
ous plans have been bitter. The srea 1as atill in need of
additional weter. It ocould be obtsined from the proposed
Two Bridges Reservoir if storage for that purposs were pro-
vided in the reservolir.



Souroees of Polluti on

Because of the oxtensive use of the Pssssaioc end ite
tributaries &8 sources of water supply, the attention de-
voted to abating and preventing weter pollution has been
Breater than usuel and most of the wastes engering the streams
@bove Little Falls (about mile 30) receive a high degree of
ireatment and disinfection. As a result, slthough the popu-
lation density on the 76l-square-mile drainage area above
Little Falls §8 263 per mquare mile, the Quality of the water
a8 1ndiocated by standard chemiocal and becteriologicsl tests
1s fairly good. Industriasl wastea entering the Whippeny and
Pequannoek Rivers cause some difficulties, but progress has
been made in reducing pollution from these sources.

The Pagsaic Valley Sewerage Commission includea most
Of the communities along the lower 25 miles of the Passals.
Its facilities intercept all sanitery sewage and most of the
industrial wastes from the member municipalities and dis-
charge the wgstes after treatment into New York Bay. The
pPopulation served by the Passeaic Valley Sewerage Commission
is about 1,035,000, The muniocipalities, East Paterson,
FPairlaw and Hawthorne, with a total population of 26,500,
@re locatsd along this seme stretch of the river dut are not
inocluded in the Passaic Valley Sewerege Commisaion.

The principal tridbutary of the lower Passaic, Saddle
River, enters sbout 15-1/2 miles sdbove the mouth. It dralns
a largely suburban area whioh includes some 40,000 population
served by public water supplies but not by public sewer
systems,

Storm dreinage and interceptor overflow from oombined
Bewers during storms add a ocertein amount of putrescibdle
metter to the Passalo, and a limited amount of industrial
wagtes also finds its way to the stream in the lower 25
miles. It bhas not besn possible during this study to make
the detailed studies necessery to arrive at an agocurate figure
as to the megritude of the waste load reaching the stream.

Hydrometrio Deta
The Peassic River has a ocomparatively high d4dry weather

flow for & streem of its size, considering the largs amowmt.

of water divertsd for water supply. An 8nalysis of the pud-
lished flow record at Great Yalls et Paterson shows the

Tollowing:



tinimum Minimum  Minimum
Frequency  Monthly Wee kly Deily

Flow Flow Flow
2 year 150 80 40
10 ¥ 60 25 10
20 v 38 18 3

These figures indiocate the small emount of dilution water
availeble in the lower Passaic.

Léboratory Date

A limited amount of leboratory deta i{is evallable on
the upper Pessalc and its tributaries e&s a result of sur-
veye in 1942 and 1943 by the New Jersey State Health Depart-
ment and in 1944 by Horris Xbowles, Inc., consulting engi-
neers to the Passaic Vulley Vater Commission. These data
are primarily of value in connection with this report as an
1ndication of the quality of the water whioh would be
available et the Two Bridges Reservoir. long-time records
Of water quality are aveilable from the Little Falls plant
O0f the Passaic Valley Weter Commission. ’

The only aveilable data on the lower Passaioc are
routine dissolved oxygen determinations made by the Passqio
Valley Sewerage Commission at nine polnts on the river from
Paterson to Newark Bay for the calendar year 1945 and the
first four months of 1946, These date are presented in
Table 1 and indicate that as far downstream es the head of
navigation at the 8th Street Bridge in Passaic the river
wag 1n relatively good condition &s regards dissolved oxygen
during the adbove period. DBetween Station 1 above Great Falls aend
Station 2 at 33rd Street in Paterson the dissolved oxygen con-
tent inereased. From there to Station 3 at llarket Strest in
Paterson, there was a marked decline in D. 0., presumably due
to wastes not discharged to the system of the Passaloc Valley
Sewerage Commission. Thie was followed by a short stretoh in
which the dissolved oxygen agaln inoreased. In this stretoh
the water passed over the Dundee Dam whers some oxygen was
added and Saddle River entered, bringing some wastes and some
added flow. No date are aveileble on the quaslity of this
Btream. 4t Station 4, the 8Sth Street Bridge in Passelo, the
stream entered & zonse of degradetion whioh varied in length
depending upon temperature and stream flow conditiona. Dur-
ing periods of low temperature, when stream flows were oOm~



paratively high, the greatest oxygen deficiency wus found

at Stetion 8, Jackson St., Wewark. During warmer weather,
when biochemical oxidation was more rapid and stream flow
generally lower, the worst conditlons werefound at Station 7,
Cley 3t,, Newark,

Thls zone of dJdegradation colincides with the navigsble
Seotion of the stream, In this seotion, dus to the much
larger ocross-seotional area, the velosity of flow is much
lower than in the reaches above the head of navigation. The
reasruation capacity of the stream iz olosely related to its
velocity and consequently is much lower in the navigable
Ssection than it is upstream. Therefore the dissolved oxy-
gen content falls upon reaching the navigable portioan of the
stream. The reduoction in veloolty has an additional detri-
ental effect by increesing the deposition of organle matter
previously held in suspension. Decompositiom of this meater-
lal mekes an additionel demand on the Oxygen reaources of
the stream.

During the period for which laboratory data are avail-
eble on the lower Passalco, the stream flow was unususlly
igh. 'The minimum monthly averagze flow at Paterson was
618 o.f.s., end during the summer months the lowest monthly
Mean flow at Paterson was 956 o.f.8., (June). Even with
these comparatively high flows the dlssolved oxygen fell as
low a3 2,0 p.p.m., less than 25 per cent ofsaturation.

Discussion

Present end prospectixe use of the lower Passalc does
not demand a high stenderd of water Quality. The standards
adopted by the Interstate Sanitation Commission for Class "B
waters; thet is, waters which are not expected to be used
primarily for recrestion, shellfish culture or development
of fish life, sppear to be desireble end precticadle ones
Tfor the tidal portion of the Pesseioc. Although the river
ltgelr 1s ocutside the jurisdiction of the Interstate Sanita-
tion Commission, Newark Bay into whioch the river dissharges
1s within the srea covered by the compact and its waters are
classifried as Class "B.* The gquality standards for suoh
waters require a minimum diasolved oxygen sontent of 30 per
ocent of saturation. It is desirable that the Paesaio River
be Of no worse quality than that required of Newark Bay.



From the laboratory data it is apperent that sven with
the abrormelly high flows that preveiled during the summer
of 1945, suech a dissolved oxygen content cannot be mein-
teined with the present weste load on the stream. On the
Other hand, the meintenance of the desired water guality
with the low flows likely to ocour during dry yeers would
probably require not only the removal of all sewage and in-
dustrial wostes but slsoc treatment of much Of the urbaen
storm dreinage prior to ite entrance into the river.

Under such conditlons the most economical method of
attalning the requlired water Guality is probebly by & com-
bination of waste collection and treatment and low-flow
control. Determineation of precisely which combination of
treatment and flow control would result in the lowest over-
all cost, would require the collection and analysis of much
more date then are evailaeble at present.

The amount o0f flow regulation that would be of value
i3 not less then 1000 o.f.&8. If such & flow could be mein:
Yained during the summer months, satistectory stream condi-
tions could be masinteined. However the cost of maintaining
Buch a flow on sc amall & river would be too great to bde
practicable.

The most economlcal range of regulated summer fiows
will probadly be from 300 to 500 o.f.s. Such flows could
be maintained by storing spring runoff for later release
wlth little or no carry-over storsge from one year to the
next. In considering flow rdgulation for pollution abate-
ment, it is not necessary that the flow be absolutely de-
pendable as would be required for a public water supply
development. It is not usually economioal to deslgn pollu-
tion abetement works sgainst minimum flows likely to oocour
less often than once in ten years. Storege reguleation
whioh would provide flows of ejual dependability is suffi-
cient for pollution sbatement. Fiows spproximetely 70 t
80 per cent of the flow of 10-year frequency should be

Provided during ell years, however.

The problem of further reducing the pollution loed in
the lower Passeic 1& & ocomplex and continuing one. Major
sourgseg of pollution have been eliminated and it is prod-
able thaet further corrective measures will involve locating
and elimineting individuasl residual pollution sources which
are of minor consejuence except in the eggregate. Suoch
ninoy sources may be oreated from time to time apd a continu-



ing corrective effort 18 required. The cost of ¢orreot-
ing pollution from urban storm drainags, presumably with
storm weter holding tanks, can be quite high,

Beoause of the above oconsiderations, the estimates of
benefite to be derived from flow regulation, based on the
coat of accomplishing similer results by alternative meth-
oda, have been based on cost expsrience elsewhere. Studies
m&éde in connectlion with theOhio Rlver Pollution Survey have
provided much of the cost data used in meking these esti-
mates. These dete reflected costs as of 1939, A 50 per
Sent inorsase in cost has been allowed to conform more
nearly to present cost levels. On this basis, regulated
summer flows of the order 300 to 500 o.f.s. will have a
value of approximately $3.00 per o.f.s.,-day increase over
the unregulated minimum monthly flow of 60 c.f.s. These
flows should be provided during the months June to Septem-
ber inclusive. Thus a reliable flow of 300 o¢.f.s. would
have a value of $87,000 per year, and 400 co.f.3., would have
an annual walue of §122,000.

It 13 believed that thess beneflit estimates are oon-
servatively low. It 18 pot unlikely that a more deteiled
study of the problem would show that the costs of pollution
abatement by collsction and treatment of the wasteswould
be higher in this area than in those from which the basic
date ugsed were obtained, on ascount of the greater donsity
of populetion end greater complexity of the problem generally.

Irf and when it is determined that inclusion of ovisjon
Of storage for low-flow reguletion in the Two Bridges Reser-
voir 1s justified, it is recommended that the problem be re-
viewed in detail end that additional laboratory data be
c0llected in order to determine more sxaotly the most desir~
able reguleted flow and possivle monthly variations that mey

be justified in this reguleted flow.
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Htate of New Jersey
DEPARTMENT OF HEALTH

J.LYNN MAHAFFEY, M.D.. DIRECTOR

TRENTON 7

IN REPLY REFER TO w»“~'—
April 25, 1947

Mr. H., W, Streeter

Sanitary Engineer Directer
Officer in Charge

U. S, Public Health Service
Water and Sanitation Investigations
East Third and Kilgour Streets
Cincinnati 2, oOnio

Dear sir:

This 1s to acknowledge the receipt of and to thank you for your letter
dated April 7, 1947, together with a copy of a draft of & report recently
Completed by your office on the Passalic River. ,

The aforesaild report has been examined by the interested engineers ef
this Department, and based upon that examination, the following comments
are offered, The comments are numbered to correspond with your enumera-
tlon of "Conelusions",

l., We concur
2. We concur
o« We concur (See also comment below)

3. See comment below

5« See comment below

6., It 1s assumed that this conclusion relates to the
area controlled by the Passailc Valley Sewerage
Commiasion; therefore, see comment below

7. No comment

With reference to conclusions Nos. 3 te 6 inclusive, please be advised
that the Passaic River, from the Great Falls at Paterson to the mouth
of the river is controlled, in so far as pollution 1s concerned, by the
Passaic valley Sewerage Commission, The State Department of Health has
RO jurisdiction over stream pollution, the construction of sewer lines,
or the construction of sewage treatment plants along the aforesaid lower
Part of the Passaic River and the tributaries entering in that district,
1ncluding the Saddle River, to which you refer on page | of your report.

It is appreclated, in conslderation of the last paragraph of your report



Mr. H. W, Streeter ~2e April 25, 1947

that the proposed Two Brldges reservoir has not been planned in sufficlent
detail to supply all the information desired before a final report can

be compiled, When this information 1s avallable, this Department will be
interested in knowing the extent of the areas to be flooded, 1including
existing sewage and industrial waste treatment plants which may be affected.

I trust that these comments are in accord with your request, Your coopera=-
tion in submitting the report for study and comment 1s appreclated,

Very truly yours,

J. Lynn Mahaffey, M. D,
Director of Health

7 Y
//,)-'// s ’ s
(’# L/ ”7 ¥ . )
By: H. P. Croft
Chief Engineer
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