Where Have All The Mills Gone?
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The evolution of pollution
from point source
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To non-point source pollution




Froure 4.29. The Corliss Steam Engine Works in Providence, Rhode 1sland. This

picture dates From the time when smoke emissions were considered o sign of
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Presentation Notes
In the beginning emissions were considered a sign od prosperity.
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Any place with damable abundant waters
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144 ATATE HOAKD OF IEALTI. [ 1388,
The following communication was recetrved in answer:

AFFICE OF STATE Boarb oF HEALTE, BrATE Hovse,
Bostux, November 4, 1808,
To the State Boared of Health of Rhode Talond, Providence, B L

Gesrremes = The State Boand of Health received fom your Beard on
July 28 1862, g eommunication stating that as a msult of a reesut inapaee-
tion of Lie ‘Ten Mile river made by your Boand in the towns of Atils
bopough and Noerth Attleborougl it was found that & oumber of factories
anil mills umdd the town of Attleborowgh wene delivering their wastes, both
from vaults sl feam the processes of manufacture, into the river, which
i the souees of water supply of the town of East Providence in [Thode
Izland.  You vequest the assistanee of this Boand in the removal of these
sonrees of eontamination and ask if any action cin be taken by thizs Boeanl
in the madter, legally or otherwise, Accompanying your communicition
were memorandn of the inspection referned fo,

The Poanl has eaused an examination of the valley of the Ten Mike
river b be pade by its engloeer, and bos carefully consbdered the resalts
of previous examinations of the stnem and s water-shed,  From the in-
formation recently eollected it appears thiat at the present time the sewage
from as many as 4,50 people In the villages of Lebanon Mils, Kents Mills,
[Tebronville, Dodreville, Atthebomugh, Robinsonville, Attleborough Falls,
North Attleborough, Plainville, and South Attleborough is discharged
divecthy nto the strenm or its tributaries, and that lntge amounts of sul-
plri i, niteie acld, hydrmehlovie achd, ammonina, spent dyes, and oller
ainbstances used in the various monnfactories are dischimged into the river.
{ins-wnstes, wastes from a rendering establisliment ot which dead animals
are dispoaed of, and wastes Trom o tanuery also enter the stream,

Numerons ehemicnl analyses of sinpbes of water collected from this
viver at two points, ane ahove North Attleborough and the other above
Abthebovongl, wers made several vears ago, amd the resalts wers poblished
in nspeeinl report of this Boeard, entitled * Examination of Water Sup-
plies." published in 1500,

T thhs report it is stated that the pollotion of the viver at Attlalerough
wits snffieient to vemder e waler taken divectly from the river onlit for
drinking. No annlyses of the waker of the river below Attleborough were
e ak that thee, but analyses made I wore recent years have shown
that the river @ pollated to a puich greater degres below the town than 1t

s v,
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1898.] SECRETARY'S REPORT,

The sewage discharged from the Attleborough sewers is the most rerions
pallution of the stream that exlsts at the present time, and the Board haa
alveady ealled the attention of the town of Atblelorough to the abjeetion
ter disposing of sewage by discharging it directly into the strenm, and some
action has been taken by the town looking to the removal of the sewnge
Trom the river and its purificntion upon lnud. I, however, the sewage of
the town of Attleborough ahould be perified before it is discharged into
the river, while a great hmprovement in the sanitary condition of the
strewm will be alected, the stream wonld, nevertheless, continue to be, in
the opinien of this Boearnd, n very llmluzpmua sonrce from which to take
water for drluking or other domestic uses,  Moveaver, on acconnt of the
large population within the water-shed of the stream, and the mmenns
Villnges and mills widely seattered thyongheut this water.shed, it is im-
practicable, in the opiuion of this Boawd, to prevent the pallution of the
stream by sewage and manafucturing wistes to suel oo extent as to ren-
der the wiler sufe for drinking.

The Boand considers that the pollutbon of the river to the present degres
i very objeetionible from o sinitaory standpoing, and that in e interesls
of the people of this valley further pallution of the stream shoenld be poe-
vented and the sewage of Attleborough, which Iz now discharged fnto the
strennn, alhonld be remoyed therefrom aml purified,  The Ioanl will ooge
the purifiention of the strenmn as mpidly as practicable, but, as almeady
stuted, it i3 not practicable in its opindon to render the water of the river
below Attlelarongh suitalile Tor drink g,

By onder of the Board,
HAML W, ARDBOTT,

M,

PAWTURET RIVEL

Al & meeting of the Board held on November 10, 1898, the
following communication was received from the Joint Committes
on Filtration of the common couneil of the eity of Providenes:

lmrr.
ey OF PROVIBESCE,
ULERK oF CoMMITTEES DEFARTHENT,
Crry aLn, Uetaber @, 1808,
To the Stade Hooed of Health,

GrsTiEues i —The Joind Specin] Committer of the City Council on Fil
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Presentation Notes
Complaint from Rhode Island to Massachusetts regarding pollution from Attleborough entering the RI water supply in E Providence- Ten Mile River
Sulfuric acid
Nitric acid
Dyes
Suggesting the discharge from Attleborough be “purified before it is discharged into the river


22 . SEWAGE IRRIGATION, PART IL o, 22,

The anneal pollntion from manofactoring wastes at Waterbury was
placed as follows:

Polluting materials discharged from manyfociorios in Faforbury, Conuectionf,

Peamils,
From acida . S eee B0, D00
Muotal sakts. . 2, H0, 00
Alkaline salta. T, 0NN
BOUTE o oeneeonen . 50,000
Fatty matters. ... ... - 201, (00

P P 8 .

A large amount of interesting rocent informustion in regard to river
pollution in the Uuited States is now available, bat lack of space pre-
cludes further reference to it in this place,' The examplea given will
serve to illustrate the bnmense amonnt of pollnting wastes that are
daily being thrown into the rivers,

SEWAGE PURIFICATION AT MANUFACTURING FESTAB-
LISITMENTS.

In England the pellution of stresms from manonfciuring wastes
became yery serious’ many years ago, aond as the result of careful
consideration of this special phase of stream pellution a namber of
sewage-lisposal plants have been devised, especially with reference to
purifying the sewage of each manafacturing establishment at the mill.
A large amount of information in vegad to such plants, with detadlod
plung, may be found in the foarth report of the Rivers Pollution Com-
mission, As American exsmples, 8 nomber of cases cited by Mr,
Clark in his report to the Massachusetts drainage commission, togather
with soveral recent ones, may be mentioned.

{1) The Wansach Mills at Providence, Rhode Island, mannfactore
woolen and worsted goods extensively., The yearly amount of refuse
contained in the waste water from this mill is stated to inclnde about
64,000 ponnda of dyestofls, 1,000,000 pounds of alkall, 4,008 ponnds of
acid, 53,000 pounds of faller's enrth, amd 400,000 pounds of grease. The
waste water which contains this ]ml‘l.nting material, and which origi-
nally flowed direetly into Wst River, is statod as about 400,000 gallons
wday, A dyeing and WMeaching company located on the stream below
the Wansach Mills bronglt sait, alleging serious injury to its oper-
ations,  After protracted litigation the snpreme court granted u per-
wanent injunction.  In complianes with the injonction attempts were
made to parify the waste water before permitting it to enter the river.
For this purpose an acre and o half of land was prepared for filtration

! Sew the wunusl fepuita of U soveral Blate boarils of lialth, The asnual repocis of the T'm'r:d;l
Boasd af Health of (Htario may alio be rofeffol to. s fartber illestrating the pollution of siress
Uy Esill wiatis, Teferene may be made to the Kgkty-Akied Annes] Bepart of the Phifalelphi
Dparissent | LBE5), pages 205, 30, whern the detadl of 1o Asily wastes from an atesive sasjet, Wankot,

and doth mill may be foond,  The swmn data sre abso gleen sa page 0 of Sewage Disposal 6 the
Unfted states. See abso the repart of tho Seconid Rivers Pallation Commisslon.

T

narrEn. | PURIFICATION OF MANUFACTURING WASTES, 23

by making furrows 4 feet apurt on the surfacs.  This process was fairly
snccessful when first tried, but the land soon becsme clogged oo the
surfuce. The filtration provcess was then abandoned, althongh it seems
elear from present information that with a larger area it could have
hean made sueeesstnl.  Purification by chemieal precipitation was then
adopted and has, so far as koown, been continned sinee.  For this
purpose a set of 8ix connected basins woas excaviated on the land pre-
vieusly ueed for ltration. .

It i= stated that about 4 barrel of lime is added to each 100,000 ral-
lons of waste before pnmping to the procipitation basins. This addi-
tion is made rudely, withont elther provicusly grinding or slacking the
lime, The mill wastes flow continnously through the basins, with
most of the deposition taking place in the first basin, The eflluent
from the last basin is said to appear to the eye about as fonl as when
it enters; this apparently imdicates, in view of the satisfactory resalts
gained elsewhers, defects in the practical mansgement of the process.
In the Beginning salpbate of alaming wias nsed as a precipitant, at a
coat of whont B6,000 per year for the whole amonnt treated, which, how-
ever, waa considered too great an expense,

{2) At the Loraine mills, Baylesville, Rhode Island, & method of wool
sconring is practiced by which the grease is recovered and most of the
dirt is eliminated from the wash water befors it is permitted to escape.
The resalts at this mill indicate the recovery of sbont o ton of grease
from each 18,000 pounds of wool washed. The cost of the plant for
accomplishing this, not jnelading buildings, was #2500, The process
is considersd remunerative.

(3} Two mills in Millbory, Massachnsetts, ench sconring about 1,000
pounds of wool per day in the greass, retain the first scour in vits,
which are clesned periodicslly snd their contents used as fertilizer,
The process is considered remuperative at these mills,

{4} At the woolen milla of Hobert Bleakie & Oo., Hyde Park,
Massachusetts, about 3,000 pounds of wool are scoured daily, the
refuse from which, together with sewsge and dyeing wastes, lows into
a settling basin, whenes the efluent passes into the stream, The
settling basin consists of a ecemented riructore 20 feet long, 10 feet
wide, and 3.5 feet deep; it is clenned at intarvals and the slndge is naed
for fertilizer, yielding for this purpose an estimated value of several
hondred dellars s year.

(5} At Mexwell's tannery, Winchester, Massachusotts, a mechanical
filter i3 used for straiping bark and cosrse litne from tannery wastes,
The filter eonsists of a wooden box abont 4 feet wide, 2 feet deep, and
G0 feet long, divided into eompartments filled with hay, through which
the waste water filters, The effluent generally is clear, bat of a desp
mabogany color,

(6} The Nemasket mills ai East Tannton, Massachnsetds, applied to
the State boord of health in 1390 for advice with reference to disposing




(1) The Wansuch Mills at Providence, Khode Island, mannfactare
woolen and worsted goods extensively. The yearly amount of refuse
contained in the waste water from this mill is stated to inclnde about
64,000 pounds of dyestufls, 1,000,000 poands of alkali, 4,000 ponnds o

acid, 53,000 pounds of faller's enrth, and 400,000 pounds of grease. The
waste water which contains this pollating material, and which origi.
nally flowed directly into West River, is stated as about 400,000 gallons
nday., A dyeing and bleaching company located on the stream below
the Wansuch Mills bronght suit, alleging serious injury to its oper-
ations. After protracted litigation the supreme court granted a per-
wanent injunction. In compliance with the injunction attempts were
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Presentation Notes
Litigation due to down river effects
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25,000 People
16 Cotton Mills

2 Woolen Mills
2 Print Works
Silk Mill

Grain Mills
Foundry
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History of a Mill

" 1821: First dam and textile mill built on the Pawtuxet river location
® 1890: Royal Mill originally built

® 1903: Knight Co. largest cotton manufacturer in the world

] 11913: I;eak cotton production for B.B. & R. Knight; 7,000 workers, 22 mills (Royal Mill 3rd
argest

® 1919: Fire collapses tower into mill

e 1920: Royal Mill rebuilt and modernized

e 1921: B.B. & R. Knight move “Fruit of the Loom” cotton production to Royal Mill
® 1922: Devastating New England textile workers strike; 33 weeks

e 1935: B.B. & R. Knight Co. bankrupt, Royal Mill closed

® 1936: Royal Mill purchased by Sﬂa/lybrooke Manufacturing Co, wool fabrics produced for
about ten years <1990’s: Royal Mill called home by numerous and various manufacturing
tenants, most not lasting long

e 1993: Property closed and vacated
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Strike of 1922
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Manufacturing Jobs, % of US Total
Jan. 1969 to March 2009

30

Source: BLS




Manufacturing Employment

(Millions of jobs) (Percent)
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0
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Source: Congressional Budget Office based on data from Depariment of Labor, Bureau of Labor Statistics.
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Presentation Notes
Decrease from about 1/3 workers in manufacturing in 1950 to less than 10% in 2010


Changes in the Import-Penetration Ratio and Employment, by Manufacturing
Subsector, 1999 to 2007

(Percentage change in employment)
Computer and

Electronic
Products

v
N :*_h Textile-

Primary Metals Product
Mills

Textile

Mills
“u
[ J

0.05 0.1 0.15 0.2
Change in Import-Penetration Ratio

Source: Congressional Budget Office based on data from Department of Labor, Bureau of Labor Statistics, and Department of Commerce, Census
Bureau.

Motes: The manufacturing sector comprises 21 subsectors, as identified by the North American Industry Classification System. Key subsectors are
highlighted here.

he import-penetration ratio is the ratio of imports to domestic demand.
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T Lead in Dye Stufts
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Lead Concentration Narragansett Bay Salt Marsh Sediments
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Data was adapted from S. Bricker Urso and S.W. Nixon, The Impact of Human Activities on the Prudence Island Estuarine
Sanctuary as Shown by Historical Changes in Heavy Metal Inputs and Vegetation, URI Graduate School of Oceanography, final
report to the Narragansett Bay Estuarine Sanctuary Scientific Committee, 1984.
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Presentation Notes
People added very little lead contamination to the Bay until the Industrial Revolution when
lead was used to help fix the dyes as part of textile manufacturing in the Narragansett Bay
watershed. But an even greater impact resulted from the manufacture of machinery, contributing
still more lead to the rivers flowing to the Bay. The addition of lead to gasoline resulted in lead
becoming an important contaminant from automobile tailpipes. This contaminant adhered to tiny
The layer upon layer of
sediments that accumulated
(and still accumulates) on the
floor of the Bay, in the salt
marshes, and behind the dams
of the rivers flowing into the
Bay provide a picture of the
pollution history of the Bay.
July 1998 Page 8
particles that settled from the air onto surfaces and, when it rained, washed into streams and
rivers that flowed to the Bay. It is estimated that in 1923, when lead was first used as a gasoline
additive, Rhode Island registered vehicles emitted approximately 100 tons of lead. These emissions
grew ten-fold to 1000 tons annually until 1974, when new cars were required to run on
unleaded gasoline. The increase in the amount of lead detected in the salt marsh sediments
(Figure 3) reflects all these land-based human activities. A large increase in the amount of lead
in sediments deposited during the late 1950s probably reflects the added contamination resulting
from two large hurricanes that may have washed more contaminants from the roads and resuspended
older sediments as the storm surge and hurricane waves stirred up older, more contaminated
sediments. The more recent decrease in lead deposition reflects the removal of lead
from gasoline, pretreatment requirements imposed on Rhode Island manufacturers, and more
efficient wastewater treatment facilities including the installation of sludge presses at the Fields
Point wastewater treatment facility after World War II.


- Silver in Jewelry |

Silver Concentration Narr Marsh Sediments
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Data was adapted from S. Bricker Urso and S.W. Nixon, The Impact of Human Activities on the Prudence Island Estuarine
Sanctuary as Shown by Historical Changes in Heavy Metal Inputs and Vegetation, URI Graduate School of Oceanography, fin
report to the Narragansett Bay Estuarine Sanctuary Scientific Committee, 1984.
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Presentation Notes
The historic record of silver in the sediments of a Narragansett Bay salt marsh mirrors the
development and growth of the jewelry industry in Rhode Island. Although the jewelry industry
began in the late 1700s along with the textile industry, it did not grow as rapidly, so the increase
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Lead in Micrograms / square centimeters of Sediment
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1958-1960
1967-1969
1978-1979
Year That Sediment was Depsoited
Lead Concentrations Narragansett Bay Salt Marsh Sediments
July 1998 Page 9
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1850-1872
1904-1911
1915-1919
1926-1929
1940-1944
1947-1949
1953-1954
1958-1960
1963-1965
1967-1969
1970-1972
1978-1979
Year That Sediment Was Deposited
Silver Concentrations
of silver in saltmarsh sediments occurred later than the increase of lead in the same sediments.
This is reflected in Figure 4 which shows the amount of silver in cores taken from a Rhode Island
salt marsh. The analysis of these core samples also indicates that silver deposition continued to
increase even as lead deposition was decreasing. This is a result of steady growth of the jewelry
industry in Rhode Island after World War II.
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Combine Non-point Sources

Expenditures for Major Wastewater Treatment Facility Improvements
(running total from 1973)
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Rhode Island

I‘H J'E J‘E I‘E J‘E

S

N

FACILITY NAME

Kenyon Industries, Inc
Woonsocket Water Treatment Plant
Tiverton High School

Wrec, Precision Park, LLC
Newport WPCF

East Providence WPCF
Veolia Water Cranston WPCF
Clariant Corporation
Bradford Dyeing Assoc. Inc.
Nbe Bucklin Point WWTF
East Greenwich WWTF
Warren WWTF

Nbe Field's Point

Westerly WWTF

Bristol WPCF

Shannock
Woonsocket
Tiverton

Marth Kingstown
Mewport

East Providence

Cranston

Caoventry

Bradford

East Providence
East Greenwich
VWarren
Providence
Westerly

Bristol

facilities could not be mapped but are included in this list.

LAST INSPECTED

Sept. 24, 2008
Jan. 7, 2005
Dec. 16, 2008
Jan. 29, 2009
Dec. 10, 2008
Dec. 15, 2008
Feb. 2, 2009
Sept. 24, 2008
March 27, 2008
March 28, 2008
Dec. 8, 2008
Dec. 30, 2008
Aug. 26, 2008
Dec. 17, 2008
Dec. 23, 2008

1-15 OF 282

« PREVIOUS

 VIOLATIONS FINES

200
198
166

8888888888

=
=

MEXT »




Rhode Island
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FACILITY NAME

West Warwilck WWTF
Woonsocket WWTF

Strawberry Field Estates, Inc.
Sprague Energy Corporation
Smithfleld Wastewater Treatment Plant
Lawton Valley Water Treat Plnt
New Shoreham WPCF

Briarcliff Manor Nursing Home
Jamestown WWTF
RidemiCarelina Trout Hatchery
RidemiLafayette Trout Hatchery
Arkwright Advanced Coating, Inc.
Pawtucket Water Treatment Plant
RidemiPerryville Trout Hatchry
Riedc/Quonset WWTF

CITY

West Warwick
Woonsocket
Warwick
Providence
Smithfield
Portsmouth
New Shoreham
Johnston
Jamestown
Carolina
Lafayette
Fiskeville
Pawtucket
Perryville

MNorth Kingstown

LAST INSPECTED

Dec. 30, 2008
March 21, 2007
Aug. 15, 2008
Oct. 28, 2008
Sept. 30, 2008
June &, 2008
June 17, 2008
June 24, 2003
Dec. 10, 2008
May 19, 2005
May 19, 2005
Dec. 5, 2003
July 21, 2006
May 19, 2005
Dec. 9, 2008

16-30 OF 282

« PREVIOUS

 VIOLATIONS FINES

e 888888888 88888
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enyon Industries, Inc «BACKTO LIST
Sharman Avenue Pab 115, Shannock, Rhode |sland 02875

0 Total Fines § Enforcement Actions 200 Violations

tal inspections: 5 Last enforcement: June 2, 2008 This facility has been out of regulatory
ast inspection: Sept. 24, 2008 Formal enforcement: 1 compliance 12 of the past 12 quarters.

lassification: Finishers of Textiles, NEC Informal enforcement: 7 2004 21 efluent vislations

2005 50 effuent viclations
6 compliance schedule
viclations
4 gther* viclations

24 gffluent violations
34 permit viclations
1 unrelated to permit violation

2007 19 effuent viclations

2008 21 effluent violations

*E.P.A. data raports reportingimanitoning
violations, but do not indicate any actual
discharge of pallutants. In most ceses, required
reports ware not filed, which resuits in sutomatic
violations,

View detalled information fram the
Environmental Protection Agency. Note:
Thera are no mandated lmits for power plant
discharges into waterways for many comman
chamicals such &8 arsenic, lead &nd mercury.
However some feciliies are monitored for these
pollutants by stabe regulatars and report the
findings to the E_F.A.



| Nk Providence
‘i Mbc Field's Point
| Providence, Rl 02305
'5 Violations: 70 ¢
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Cranston

N 2 / B |
Nbc Field's Point « BACK TO LIST

2 Ernest Street, Providence, Rhode Island 02805
520 Total Fines 5 Enforcement Actlons 70 Violations

Total inspections: 11 Last enforcement: Feb. 7, 2007 This facility has been out of regulatory
Last inspection: Aug. 26, 2008 Formal enforcement: 2 compliance 12 of the past 12 quarters.

Classification: Sewerage Systems Informal enforcement: 3 2004 O effiuent viclations
1 other* viclation

14 effluent viclations
19 permit viclations
& compliance schedule
violations
2006 5 effluent violations
2007 & effiuent viclations

2008 11 efluent violations

*E_P.A. data reports reporting/monitoring



® A representative of the Rhode Island DeEartment of Environmental Management,
Angelo S. Liberti, wrote the following when asked to provide or verify figures
regarding the state's enforcement of the Clean Water Act:

® A large percentage of the minor facilities listed as having Category I violations were a
result of missing discharge monitoring reports (DMRs). In many cases, when the
permittees responded to the informal enforcement actions issued by DEM, the DMRs
demonstrated that there were no violations of effluent limitations. Therefore, DEM
ran reports to determine the number of facilities that were still in Category I or II
noncompliance after the DMRs were submitted or it was determined that data could
not be provided and enforcement was not appropriate. Below is a table that shows the
numbel(‘:1 of minor facilities remaining in noncompliance after the DMRs were
received.

e RIDEM is diligent about including monitoring for pollutants of concern, water quality
based limits and entering permit requirements amc}D monitoring data for minor
facilities into ICIS. You will find that many states fail to enter any data for minor
facilities in PCS or ICIS and other have a much smaller number of permit limits and
monitoring requirements ﬁi.e. fewer opportunities for violations). Also many of RI's
minor facilities have very little potential for environmental harm (i.e. contact cooling
water discharges). These and other factors make it difficult to draw meaningful
comparisons between states using EPA’s national databases
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« Cesspools given notice

Mary Gagnon, of 72 Sea View Ave., North Kingstown, her daughter Jean Gagnon, right, and her dog, Lenox, look out at the bay in March, The
Gagnons have to replace their cesspool with a new septic system.

Property owners with cesspools near ocean being notified
they must get a seplic system or tie in to sewer if possible

By RICHARD SALIT
JOURNAL STAFF WRITER
All that stands between Mary
Gagnon's tiny front yard and the
blue-gray waters of Narragansett
Bay is a narrow dirt road and the
rocky beach where she likes to go
swimming. Seals that frequent
nearby Rome Point sometimes
swim by.
It's this natural beauty that lured
her to North Kingstown's Wild

old Cape, Gagnon knew it had a
cesspool, much like her old house.
Atop its cover, she placed a rock
engraved: “Without the thoms, the
roses can't be sweet.”

The cesspool, however, has be-
come thornier, and more painful,
than she anticipated.

Recently, Gagnon received a let-
ter from the state Department of
Environmental Management in-
forming her that she must replace

In Portsmouth, 300 owners told
waiting might be their best move

Residents are advised to hold off on making septic
improvements until state, town can forge compromise

By RIC D SALIT
JOURNA F WRITER
PORTSMOUTH — Cess-

pool owners in this coastal
town are caught in the middle
of an escalating battle be-
tween the town and the state.

for failing to address chronic
discharge of sewage from
storm-water pipes in Island
Park and Portsmouth Park.
The agency fined the town
$186,019 and ordered it to
build a sewer system.
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