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240 SALEM ST

MBLU : 37/05/07/11
Location: 240 SALEM ST
Owner Name: ORGANIXLLC
Account Number: - 21698575431700

Click to enlarge

Search for Simjliar

Assessed Value

mengs 1,434,800

Extra Building Features 0
Outbuildings 0
Land 663,600
Total: 2,098,400
E Owner of Record

ORGANIXLLC

240 SALEM STREET
WOBURN, MA 01801

E Ownership History

Owner Name Book/Page Sale Date Sale Price
ORGANIXLLC 1178/ 191 10/20/1997 0
hl
s Land Use (click here for a list of codes and descriptions)
Land Use Code Land Use Description

4040 R-D FACIL MDL-96 RN ee
SDMS Doc ID 559989

htip://data.visionappraisal.com/wobumma/($(tvppnigogb3piqvnasyqzr45))/ findpid.aspx ?i Table=pid& pid=4019 (1 of 3)11/30/2006 4:06:56 AM



Appraisal Vision Assessor's Databasc

Land Line Valuation

Size
3.62 AC

=

item

STYLE
MODEL
Stories:
Occupancy
Exterior Wall 1
Roof Structure
Roof Cover
Interior Wall 1
Interior Floor 1
Heating Fuel
Heating Type
AC Type

Bldg Use
Total Bedrms
Total Baths
1st Floor Use:
Heat/AC
Frame Type
Baths/Plumbing
Ceiling/Wall
Rooms/Prtns
Wall Height

% Comn Wall

N Building Valuation

Item
Living Area
Year Built

Assessed Value

Construction Detail

Value
Research/Devel
Industrial

1

1

Brick Veneer
Flat

Tar & Gravel
Drywali/Sheet
Vinyl/Asphait
Gas

Forced Air-Duc
Unit/AC

R-D FACIL MDL-96
00

0

4040

TYPICAL
MASONRY
AVERAGE
CEIL & WALLS
AVERAGE

21

0

Value
20,130 square feet
1999

Outbuildings (click here for a list of codes and descriptions)

Code
No Outbuildings

Units

Extra Features (click here for a list of codes and descriptions)

Code

Units

663,600

htep://data. visionappraisal.com/woburnma/(S(tvppniqoyb3piqvnasyqzrd5)) findpid.aspx ?i Table=pid&pid=4019 (2 of 3)11/30/2006 4.06:56 AM



Appraisal Vision Assessor's Database
No Extra Building Features

<

BUIldlng Sketch {click here for a list of codes and descriptions)
N’

Subarea Summary (click here for a list of codes and descriptions)

Code Description Gross Area Living Area
o First Floor 20130 20130
Cano 91 0
o’ Py
Total 20221 20130

Online Database for Woburn, MA Powered by Vision Appraisal Technology
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Transfer Pertificate of Title

BR.1178 PG.151
No. 209741

Prom Transfer Certificate Mo. 209740 1iun Registration Book 1178, Page 190
Ocigloally Reglatered Octobec 20, 1997 for the South Reglstcy Districe of

Hiddlesex County

This is to Qertify thae _

ORGANIX, L.L.C., a Magsachusetts Limited Liadility Company,
of Woburn {n the County of Hiddleeexr and Commomeealth of Massachusetts
1.3 th»_. owoer {n foee stmple,
of that certaic parcel of land ) _ situate in Woburn
{n the County of Niddlesex and na-x\! Comsormwealth, deéscribed as follows:

Yorthwestarly by lots 14 aud 10 as shown on plan hereinaftec mentiouned
and by land now or formmerly of Joba W, Buckley et al,

. ~four hundred nimety~four and 48/100 feet;

Rorthecly by aatd John R. Buckley et al land, seventy-flve

- and $2/100 feet; ) :

gasterly, Southeasterly and Rasterly, agatn, by land oow or formerly of
.Bostpn and Maine Railroad (Montreal Div.), five hundred forty-alne
aad 65/100 feetg

Southeasterly by lot 17 on eaid plan, twe hundred thirty-eight
and 15/100 feet; )

Hortheasterly by satd lot 17 and by lot 11 oa sald plan,
.two buundred forty-mine and 66/100 feer;

Northeasterly, again, by said lot 11 on sald plan, fifty-three
and 52/100 feer; :

Sourheasterly by Salem Street, oue hundred and cweuty~-five feet;

Northraesterly by lot 13 on gald plan, sixty and 01/100 feet;

Southwesterly by aatd lot 15 and by lot 13 on sald plan,
three hundred nine and 23/100 feet; and

Northweaterly, twenty aud 19/150 feet,

Resterly, ooe hunired sirty and 59/100 feer, snd

Rorthwesterly, twenty feet, all by lot 14 oo sajd plan,

_8a1d parcel 1s shown as lot 18 an said plan, (Plaa He. 22628E),

A1l of eaid houndarice ate deterained by the Court to be locared ns abows on
a subdiviaton plian, as approved by the Court, filed in the Iand Registration
Office, &-capy of which fe filed in the Registry of Deeda for the South
Reg{stry District of Mi{ddlenex County 1a Registration Book 1166, Page 129,
wirh Certificate 207273,

50 much of the above described laasd as 1s tocluded within the area macked
Sewer Tasement-Cily of Hoburu ou sald plan-is subject to 3 aewer easewsnt as
set forth im a grant made by Johe J. Riley Company to the Clty of Woburm,
dated Aprtl 10, 1931, duly recorded in Book 5570, Page 140.°

The above described land 18 subject to the flow of au anclent vatar courae
ruaning through the same as showa on 8aid plan,

Th» above described land 1a subject to, sad has the benefl: of, the
provislouas coataloed 1In two Iodentures, one between the DBoston and Malune
Railmal aond Jobn J, Riley Company, dated Deceaber 3, 1945, duly recorded in
Book 6918 Page 262 and the otber between sald Boston and Malne Railroad and
the Woburn Packing Company dated November 29, 1945 duly recorded in Book 6917
Page 497,

The above described 1land is subject to, and has the bevefic of, ecasement ag
shown on said plan, ruoalog betweea lots 11 and 17 on the ecast of sald
ragsemont aad lota 13 and 15 on the west of sald easemént, sget focth in
Docyment No. 1044423.

There is appurtevant to the above described land tha right to use the area
sarked casement to the east of lot 14 as shawva on satd plan, for sewer and gas
arillty pucrposes, in cowmon with others eatitled thereto, set forth fun said
Docuasnt Ho. 1044428,
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. cecrificate No. 209741 cont’d.

and it is further. certiffed thar. said land s under the operation and
pcoviatons of Chapter 185 of thé Ceneral Lawg and “3uy amendmeara therecu, and
that the title of said -

ORGANTK, L.L.C. ’ - :
to said laod La ceg',l.atered under said Chapter subject, however,.to n;:f of the

racumbranceg weatfoned Iin Section forty-alx of said Chapter, and

aay
ame adwent 8 theteto, which may be subsisting, acd sublect alse as aforesaid,

Witoess PETER d. FILBORN, Chief Justice of the Land Court, Department of
the Trinl Couct, at Cambecidge {n nmaid County of Middlesex :

the twentietit Jday of October tde year nlneteen bundred and oloety-seven

ar 1 o'elock ant 14 atautes {a the after-noou.

£
Atteat, with the Seal of sald Coutt,  ....... ‘_ﬁ"*“

Asalstant Recordst
Address of owoer: 65 Cueminga Park, Wobura, HA 01801

lLasd Gourt Case No. 22628 ID# 3048
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Contact Us Page 1 of 1

Organix Inc. 240 Salem St. Woburn, MA 01801
HOME OPPORTUNITIES SERVICES STAFF PUBLICATIONS CONTACT US

= Oroa, Contact Us

Comgany

Quick Links Mailing Tel: (781)932- E-mail:
Address: 4142 oreganix@organixinc.com
Services Organix Inc.

240 Salem St.  Fax: (781)933-

Outsourcing ggg‘;m’ MA 6695

Chemistry
Tour Organix

Our Brochure

Tel: (781)932-4142 Fax: (781)933-6695

a/21/70n<

htn//oarany araanivine cam/Cantartl To html



Staff

Organix Inc. 240 Salem St. Woburn, MA 01801

Page 1 of 2

HOME OPPORTUNITIES SERVICES STAFF PUBLICATIONS CONTACT US

Staft

Organix has a staff of 30 scientists.
Twenty eight have Ph.D. degrees in organic chemistry.

Quick Links
Services
Outsourcing Chemistry Raj Razdan, PhD C.E.O.
Tour Organix
Our Brochure
A 4
Peter Meltzer, PhD Presiden
Howard Sard, PhD Vice Presid
- B

httn-/Himintr nronmivina anm /QHaFF il

a/M1/7nNng



Staff

Paul Blundell, PhD

Page 2 of 2

S

Vice Presic

Anu Mahadevan, PhD

Vice Presic

htto://www.organixinc.com/Staff html

Tel: (781)932-4142 Fax: (781)933-6695

aMmiNnng


http://www.oreanixinc.com/Staffhtml

Appraisal Vision Assessor's Database

O Newsearch |~ Primt [ Google Map

SALEM ST R

MBLU : 32/01/ 15/ 11

' ,&O &Q . Location: SALEM STR

T O
'Q‘.;\ , Owner Name: WILDWOOD CONSERVATION CO
Account Number: 166990054410 0
Search for Similiar 3
Sale Properties
2 Parcel Value
ftem Assessed Value
Buildings 0
Extra Building Features : 0
1ings 0
5.4 193,800
Total: 193,800

', Owner of Record

WILDWOOD CONSERVATION CO
C/O JOHN J RILEY, JR

154 OCEAN BLVD

SEABROOK, NH 03874

E Ownership History

Owner Name Book/Page Sale Date Satle Price
WILDWOOD CONSERVATION CO 975/ 79 9/23/1983 0

|
R Land Use {click here for a list of codes and descriptions)

Land Use Code Land Use Description
IND LD UD MDL-00
\w’

=% Land Line Valuation

htip://data.visionappraisal.com/woburnma/findpid.asp?iTable=pid&pid=3037 (1 of 2) [5/16/2007 1:39:55 PM]
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Size Zone ) Assessed Value
14.73 AC -P

Construction Detail

item Value
STYLE Vacant Land

=y |
|\ Building Valuation

tem Value
Living Area 0 square feet
Year Buiit

“af -
Outbuﬂdlngs (click here for a list of codes and descriptions)

Code Description Units
No Outbuildings

Extra Features (click here for a list of codes and descriptions)

Code Description Units
No Extra Building Features

Bu1ld|ng Sketch (click here for a list of codes and descriptions)
Vacant Land, No Sketch

Online Database for Woburn, MA Powered by Vision Appraisal Technology

http://data.visionappraisal.com/woburnma/findpid.asp?iTable=pid&pid=3037 (2 of 2) [5/16/2007 1:39:55 PM]

193,800
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2%,97% PG, 72

Yo. 169029

lf%ﬁa“ Wss 157009 $n itsiatrﬂ.ioh Book $15, Pages 59
3 157979 12¢

Pired  Decemter 28, 1978
© Jasury ¥, 1319 for the South Registry Distyict of

r?l. of lupd - situate in Moburn
*ﬂnn and said Commonwealth, dascribed as follows:
EI
[3

ad BOM OF forwerly of City of VWaburo, {ive hundred
and 39/100 feet;
uodred five and 45/100 CeEt, and
!‘Nhﬂru two and 837100 feel, by land pow or foraerly
Readty Co., Inc.; .
1add ov or formerly of Messschusstts Rifle isscclatjon,
pr. bundred and fifty feat;
3 by %m River; and
ad or formerly of ¥abla F. Quina, about two hundred

y’fdj_;.

owi A3 Lot 1 on plan hereinafter meationed, (Flan No.

parsel of land situvate in oaid RNcburn,,- desaribed »3
“f
_q‘il 3y land now or forwerly of City of Woburn,
i,u and' 60/100 feeot; .
: oW or Tormerly of Mabel F. Quinn, thirty-seven
0 Tfedt; ang
. land aow Or formerly of Bo3ton and Maine Corporatjon,
four and 33/100 feet.
bhqu az 1ot 2 on satd plan hereinsfter mentloned, (Plan No.
i

nfarits, eicept the vater lines, ara daterwined by the Zourt
phon Oon'a plan, as wodified and spproved by the Court, flled
jathaticd Office, a copy of s portion of wnich 13 filed in the

the South Registry District of Middlesex County 1in
56, ‘Page 36, uitn Certificate 125186,

*d Jok 1 as lies within the arsa marked ¥20.00 wide M.D.C.
‘iproxlnuly shown on 3xid plan, i3 subnjeit tc the eazemsnt

nu mide by the Coammonwealth of Hassachysetta, Metropolitan
dated July 22, 1959, duly recorded in Book 9434, Page 149,

§ Bubjact to the flow of n natural water courss running tnrough
h,#“ plan as Aberjona River.

aé-uu parcel of lard" asituate inm 3aid Woburn, desoribed AS

: .
terly by landa now or formerly of Jonn J. Riley, Co.,
4f City of Woburn, ahout three hundred and aixty feet;
fsterly by Abajons Rpver;
~g"ly by lots 1 arnd 2 as ahown on Plad hereinafter mantioned,
1% hundred and two fest;
t.\r!y, eighty-ooe and 12/100 fest, and
skarly, t4wo Dundred seventy-three and 75/L00 leat, by land now
!’ou-ly of tugh A, Quinn st 81; and
by Isnd now or fornerly of Boston and Maine Rallrusd,
h\lndred sixty-nine and 81/100 leet.

el saat
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i Certificate 169029 cont'd.

52id parcel i3 shown as lot 3 an 3aid plan, (Plan No. 35070y,

All of sald boundaries, except the river line, &re determined by the Court
: to be located as shown on a subdivislon plan, as approved by the Coart, filed
| in the tand Registration Office, a copy of which s filed in the Registry of
v Desds for the South Reglatry District of Middlesex County in Reglistratisn .Bock
AR 275, Page 79, with Certiffcate 169029

The above deacribed land 13 subjeot to llowage rights 23 msy legally exist
a: 38t Corth 1a Doowsent Ho. 338765.

The above descrided land L3 subject to a Grant of Easeaent for use of well,
slectricity &e., Document 633353,

,

Ang 1t. w‘ further cort.u'lod that said lend i3 uonder the o’nuda
provisions of Gmpter 185 of the General laws and any A¥vodments therstd,
that tha uu& ‘of :satd

Wildwoad Conaervation Corporation N

to sald l{-m lx' reglatered Wider suld Cosptar sublact, Bowaver, to any.
enc brano sy ‘nnuonod .in -Sebtisn ‘forty-six of 33id Chapter, af
amendnbnts ureroto, Vhien 8aY be Subsisting and subject alse as sforsanil.

#itness uru.m 1. RANDALL, Esqulre, Justice of | the Laad Court, D.* ey
.of the Trial Court, at Cambridge in said County of Hudleau .

tha tvnty-ﬂh:lrd day of Stptnber ths year nineteen hundred and dwﬂy—

“at 12 o'clidk and 5 duouiu in:the after-soon.

] FUTCIN vi!.l ums-h br batd Court,
4] R I . .

: i

Adare's'hr‘b'p'fbimkx clo 10}\9 e ?mlu, 9 lhm.ingdon Bbed, Linnfleld, MA
Lahd l:mH d-wbos. 3qu1 q 3101 o CIDg 7385
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WELLS G & H
JOHN J. RILEY TANNERY
PROPERTY SUB-DIVISIONS
Vi
Prior to 1994, the properties commonly referred to as 195 Wildwood Avenue, 199 Wildwood Avenue,
240 Salem Street and 242 Salem Street were all part of a larger parcel shown as Lots 1, 2 and 3 on Plan
No. 22628A. Beginning in 1994, the owner at the time, Wedel Corporation, began sub-dividing the land
and selling off the respective parcels. A brief explanation of these subdivisions is provided below:

195 Wildwood Avenue:

- On February 13, 1997, Wedel Corporation sold Parcels 13, 15 and 16 (as shown on Subdivision
Plan No. 22628D) to Paul Maggiore Builders Corporation. Parcels 13, 15 and 16 constitute a
portion of the land formerly identified as Lot 1 on Plan No. 22628A.

- The current owners of the property are Robert E. and Alice E. Krueger, Trustees for Neit Realty

* Trust (transferred by deed dated February 13, 1997).

- Parcels 13, 15 and 16 combine to form the property commonly referred to as 195 Wildwood

Avenue. (See also Woburn Tax Assessor’s Map 37, Block 5, Lot 4.)

199 Wildwood Avenue:

- On November 1, 1994, Wedel Corporation sold Parcel 14 (as shown on Subdivision Plan No.
22628D) to Paul Maggiore Builders Corporation. Parcel 14 constitutes a portion of the land
formerly identified as Lot 1 on Plan No. 22628A.

- The current owner of the property is Robert M. Duffy, Trustee for Wildwood Trust (transferred by
deed dated November 1, 1994).

) - Parcel 14 is commonly referred to as 199 Wildwood Avenue. (See also Woburn Tax Assessor’s
A Map 37, Block 5, Lot 3.)

240 Salem Street:

- On October 20, 1997, Wedel Corporation sold Parcel 18 (as shown on Subdivision Plan No.
22628E) to Paul Maggiore Builders Corporation.! Parcel 18 constitutes a portion of the land
formerly identified as Lots 2 and 3 on Plan No. 22628A.

- The current owner of the property is Organix, L.L.C. (transferred by deed dated October 20,
1997).

- Parcel 18 is commonly referred to as 240 Salem Street. (See also Woburn Tax Assessor’s Map
37, Block 5, Lot 7.)

242 Salem Street:

- On September 2, 1994, Wedel Corporation sold Parcel 11 (as shown on Subdivision Plan Nos.
22628D and 22628E) to Paul Maggiore Builders Corporation. Parcel 11 constitutes a portion of
the land formerly identified as Lots 2 and 3 on Plan No. 22628A.

- Subsequently, on January 2, 1997, Wedel Corporation sold Parcel 17 (as shown on Subdivision
Plan No. 22628E) to Paul Maggiore Builders Corporation. Parcel 17 constitutes a portion of the
land formerly identified as Parcel 12 on Plan No. 22628D.

- The current owners of the property are Beryl E. and Charles J. Rotondo (transferred by deeds
dated September 2, 1994 and January 2, 1997).

- Parcels 11 and 17 combine to form the property commonly referred to as 242 Salem Street. (See
also Woburn Tax Assessor’s Map 37, Block 5, Lot 8.)

A 4
' “Parcel 18™ is also identified as Parcel 12 on Subdivision Plan No. 22826D.
1
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SUBDIVISION PLAN OF LAND IN WOBURRN

-»Surveyors

Hayes Engineering , Inc

(Sheet tof 2)

March 14,1985
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CTF 200358 BOOK 1132 PAGE 8

SUBDMISION PLﬁ-‘-l‘I OF LAND N WOBURN ‘ =
226287

Eastern Lond Survey Associates, Inc., burveyors

June 14, 1394
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Subdivision of Lots 2 and 3, Lot 4 ond Lot 9

Shown on Plan 22628—A sh. 1 and 2, 22628-8 sh. 2 and 22628-C

Gled with Cert. of Title No. 73122, 173576 ond 179683 .
South Registry District of Middlesex County
| Separate certificates of title may be issued for land Abuliers are shown as
shown hereon as Lots 1! through 16 on original decree plan.
By the Court. , .
et ritog : Ly ol
: }\ E’ d¢"7 LAND REGISTRATION OFFICE
MUY 28, 1994 * LT ecordey JULY 28, 1994 =%
- i 4 Scole of this plon (20 fect to a1 nh
Louis A Moore, Engincer for Court
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! SUBDIVISION PLAN OF LAMLY IN WOB 2y
| v
Eastern Land Survey Associates, in., Survevors
May 16, 1996 )
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! Showa on Plan 22628-0
| Filed with Cest. of Title Mo. 200358
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Perpetual Right and Easement
for Laying Out Wildwood Ave. as
a Public Highway
City of Wobum

Organix, L.L.C.
Registration Book 1178, Page 191
10/20/1997

4

Paul Maggiore Builders Corporation
Registered Land Book 1178, Page 190
10/20/1997

4

Wedel Corporation
Registered Land Book 998, Page 26
§/21/1985

A

Diana W. Riley and John J. Riley,Jr.
Registered Land Book 964, Page 115
1/6/1983

A

Beatrice Foods Company
Registered Land Book 915, Page 59
12/28/1978

- Document No. 889292
8/19/1970

Boston and Maine Rallroad
Access Road Parcel

John J. Riley Company
Registered Land Book 583, Page 96
5/17/1954

A

Alice K. Riley
Registered Land Book 503, Page 497
12/9/1952

y

Deed Book 6918, Page 262
12/7/1945

A

- Boston and Maine Raifroad
Deed Book 330, Page 474
3/6/1834

Note:

John J. Riley Company

240 Salem Street
Title Tree Graphic
Property Owned by

Organix LLC
Page 1

Registered Land Book 485, Page 165 [«
6/21/1951

A

John Reardon & Sons Corporation
Deed Book 4295, Page 147
9/30/1919

‘Deed Book 4295, Page 151

John J. Riley Company

9/30/1919

A

A

This is 63.68 acres of land listed in one
“eed, and shown in Plan Book 206, Pian
Vrl. assembled from 10 properties. The
operty related to 240 Salem Street is
Augustus E. Batchelder

See Page 2 to Continue Title Tree

v

Edmond Reardon, as Trustee and in his own right
Deed Book 1760, Page 444 (Alfred S. Home 7/30/1886)
Deed Book 1782, Page 439 (Augustus E. Batchelder 1/27/1887)
Deed Book 2038, Page 282 (Home for Aged Women 4/11/1891)
Deed Book 2060, Page 64 (Hazen Whitcher 11/1/1887)
Deed Book 2060, Page 62 (Benjamin F. Richardson 11/1/1887)
Deed Book 2142, Page 82 (Susanna R. Thurston 7/28/1892)
Deed Book 2142, Page 84 (Fannie G. Adams 7/28/1892)
Deed Book 2142, Page 83 (William and Mary Beggs 7/28/1892)
Deed Book 2142, Page 85 (Albert H. and Carry B. Robinson 7/28/1892)
Deed Book 2127, Page 187 (Luke R. Tidd 6/15/1892)

X



Mortgage to Augustus E.
Batchelder from Caroline M.
Barlow
Deed Book 1561, Page 566
2/11/1881

]

Mortgage to Augustus E.
Batchelder from Joseph
McCarthy
Deed Book 1279, Page 617
8/30/1873

Augustus E. Batchelder
Deed Book 1049, Page 490
8/21/1868

4

Joseph McCarthy
Deed Book 684, Page 222
713/1854

4

Abel Green
Deed Book 370, Page 177
1/10/1838

240 Salem Street

Title Tree Graphic
Property Owned by

Organix, LLC
Page 2



WELLS G & H OU-2
TITLE SEARCH NARRATIVE
240 SALEM STREET, WOBURN, MA
Prepared by PCI/RAI Joint Venture

October 20, 1997

Organix LLC acquired Lot 18 of Land Court Plan No. 22628E, registered land, from the Paul
Maggiore Builders Corporation for an undisclosed consideration.

October 20, 1997

Paul Maggiore Builders Corporation acquired Lot 18 of Land Court Plan No. 22628E, registered
land, from the Wedel Corporation for an undisclosed consideration.

May 21, 1985

The Wedel Corporation acquired Lots 2 and 3 of Land Court Plan No. 22628A, drawn by H.
Kingman Abbott, Surveyor, dated August, 1950, and Lots 4, 5 and 8 of Land Court Plan 22628B,
all being registered land, from John J. Riley, Jr. And Diana W. Riley for an undisclosed
consideration.

January 6, 1983

John J. Riley, Jr. And Diana W. Riley acquired Lots 1,2 and 3 of Land Court Plan No. 22628A,
registered land, from the Beatrice Foods Company for an undisclosed consideration.

December 28, 1978

Beatrice Foods Company acquired Lots 1, 2 and 3 of Land Court Plan No. 22628A, registered
land, from the John J. Riley Company for an undisclosed consideration.

May 17, 1954

The John J. Riley Company, acquired a parcel of land shown on Land Court Plan No. 23536A,
registered land, from Alice K. Riley for an undisclosed consideration.

December 9, 1952

Alice K. Riley acquired a parcel of land shown on Land Court Plan No. 23536A, registered land,
from the John J. Riley Company for an undisclosed consideration.

Page 1 of 3



WELLS G & H OU-2
TITLE SEARCH NARRATIVE
240 SALEM STREET, WOBURN, MA
Prepared by PCI/RAI Joint Venture

June 21, 1951

The John J. Riley Company registered Lots 1, 2 and 3 of Land Court Plan No. 22628A, drawn by
H. Kingman Abbott, Surveyor, dated August, 1950.

December 3, 1945

The John J. Riley Company acquired 0.46 acres of land from the Boston and Maine Railroad for
an undisclosed consideration.

September 30, 1919

The John J. Riley Company acquired 3.4 acres, being Lot E on Plan 38, Plan Book 239, recorded
with the Middlesex South District Registry of Deeds, from The John Reardon and Sons
Corporation for a constderation of $1 and other valuable considerations.

September 30, 1919

The John J. Riley Company acquired a parcel of land from Edmund Reardon for an undisclosed
constderation.

June 27, 1898

John Reardon and Sons, Corp. acquired 10 parcels of land totaling 63.68 acres from Edmund
Reardon for a consideration of $1 and other valuable considerations. Edmund Reardon acquired
the 10 parcels over the period 1886 to 1892 from the following sellers: Alfred S. Horn, Augustus
E. Batchelder, Home for Aged Women, Hazen Whitcher, Benjamin F. Richardson, Susanna R.
Thurston, Fannie G. Adams, William and Mary Beggs, Albert H. and Carry B. Robinson, and
Luke R. Tidd. The land acquired from Batchelder contains part of the present land at 240 Salem
Street.

January 27, 1887

Edmund Reardon acquired 13.5 acres of land from Augustus E. Batchelder for a consideration of
$1 and “other good and sufficient considerations.”

Page 2 of 3



WELLS G & H OU-2
TITLE SEARCH NARRATIVE
240 SALEM STREET, WOBURN, MA
Prepared by PCI/RAI Joint Venture

September 21, 1868

Augustus E. Batchelder acquired a parcel of land from Joseph McCarthy for a consideration of
$2,000.

July 3, 1854

Joseph McCarthy acquired a parcel of land from Abel Green for a consideration of $500.

January 10, 1838

Able Green acquired a parcel of land from Luther Holden for a consideration of $190.

March 6, 1834

The Boston and Lowell Railroad Corporation (later the Boston and Maine Railroad Corporation)
acquired a parcel of land near “Frog Hole” from Junius Richardson for a consideration of

$100.50.

Page 3 of 3



Notes:

Wildwood Conservation; Salem Street
Title Tree Graphic
Property Owned by Wildwood Conservation
Corporation

Wildwood Conservation Corporation .
Registered Land Book 975, Page 79

9/23/1983

y 4
Beatrice Foods Co. Beatrice Foods Co.
Registered Land Book 915, Page 120 Registered Land Book 915, Page 59
1/4/1979' 12/28/19787
y y
John J. Riley Company John J. Riley Company
Registered Book 486, Page 545 Registered Land Book 756, Page 36 (10/2/1967)
5/16/1951

A

Charles E. Quinn, Beryl F. Quinn, C.
Rayford Quinn
Registered Land Book 389, Page 193
3/27/1946

A

Mabel F. Quinn
Registered Land Book 65, Page 381
2/9/1920

The property referenced in the conveyance from the John J. Riley Company to Beatrice Foods Co., dated
January 4, 1979 represents the southern section of the Wildwood Conservation Property. This property is
subject to a right of way in favor of land owned by Birton et al. This property is also subject to a taking by
the Middlesex County Commissioners for the relocation of Salem Street and a taking by the City of

Woburn for the construction of a sewer.

The property referenced in the conveyance from the John J. Riley Company to Beatrice Foods Co., dated
December 28, 1978 represents the northern section of the Wildwood Conservation Property located
between the Boston & Maine Railroad tracks and the Aberjona River and is subject to a MDC sewer
easement. The deed for this property also includes the conveyance of the former tannery property and
several other properties located on Sunset Avenue and Hinston Road in Woburn, MA. The properties
located on Sunset Avenue and Hinston Road do not appear to be related to the tannery operation or the

property currently known as the Wildwood Conservation Property.
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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

October 13, 1987

John J. Riley, President
John J. Riley Co.

c/o Mary Ryan. Esqg.
Nutter, McClennen & Fish
One International Place
Boston, MA (02110

Request for Information Pursuant to Section 104 of CERCLA
and Section 3007 of RCRA, for certain activities occurring
at the John J. Riley Co. property at 228 Salem Street,

in Woburn, Massachusetts, hereinafter referred to

as "the Facility".

RE:

Dear Mr. Riley:

The United States Environmental Protection Agency (EPA) is currently
extent and nature of the release or ;
threatened release of hazardous substances, pollutants or contam-
inants, or hazardous wastes on or about the Wells G & B Superfund
Site, 1n Woburn, Massachusetts, "the Site". At present the Site
boundaries are: Route 128 to the North, Salem and Cedar Streets

to the South, Wildwood Avenue to the West, and Interstate 93 to

the East. This investigation requires inquiry into the identifi-
cation, nature, and quantity of materials that have been or are
generated, treated, stored, or disposed of at or transported to

the Site, and the nature or extent of a release or threatened
release of a hazardous substance or pollutant or contaminant

at or from the Site. EPA also is seeking information relating

to the ability of a person to pay for or to perform a cleanup of

the Site.

Pursuant to the authority of Section 104 of the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA),
42 U.S.C. § 9604, as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), P.L. 99-499, and Section 3007
of the Resource Conservation and Recovery Act (RCRA), 42 U.S.C.

§ 6927, you are hereby requested to respond to the Information

Request set forth in Attachment A.

Compliance with the Information Request set forth in Attachment A
is mandatory. Failure to respond fully and truthfully to the
Information Request within fifteen (15) business days of receipt
W of this letter, or to adequately justify such failure to respond,
can result in enforcement action by EPA pursuant to Section 104 (e)
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of CERCLA, as amended, and/or Section 3008 of RCRA. Each of
these statutes permits EPA to seek the imposition of penalties
of up to twenty-five thousand dollars ($25,000) for each day
of continued non-compliance. Please be further advised that
provision of false, fictitious, or fraudulent statements or
representations may subject you to criminal penalties under 18
U.S.C. § 1001 or Section 3008(d) of RCRA.

This Information Request is not subject to the approval require-
ments of the Paperwork Reduction Act of 1980, 44 U.S.C. § 3501,

et seq.
Your response to this Information Request should be mailed to:

U.S. Environmental Protection Agency
Barbara Newman, Project Manager
Massachusetts Waste Management Section
Waste Management Division

JFK Federal Building, HRS~ 1903
Boston, MA 02203

If you have any legal questions, please direct such questions to
Lisa Gollin Evans of the Office of Regional Counsel at (617) 565-
3441, 1If you have any technical questions, please direct such
questions to Barbara Newman, at the above address, or at (617)

565-3679. '

Due to the seriousness of the problem at the Site and the legal
ramifications of your failure to respond properly, EPA strongly
encourages you to give this matter your immediate attention and
respond to this Information Request within the time specified above.

Thank you for your cooperation in this matter.

Sincerely,

el Sl

Merrill S. Hohman, Director
Waste Management Division

Enclosure

Lisa Gollin Evans, Office of Regional Counsel
Barbara Newman, Waste Management Division
Gene Lucero, Director

Office of Waste Programs Enforcement

Winston Porter, Director
Of fice of Emergency and Remedial Response

Edward Reich, Director, Office of Enforcement
and Compliance Monitoring

Rodine DeRice, Department of

Environmental Quality Engineering



WELLS G & H ATTACHMENT A

FIRST -INFORMATION REQUEST

Instructions

1. A separate response must be made to each of the Questions
set forth in this Information Request.

2. Precede each answer with the number of the Question to which
it corresponds.

3. 1If information which is not known or not available to you as
of the date of submission of a response to this Information
Request should later become known or available to you, you must
supplement your response to EPA. Moreover, should you find at
any time after the submission of this response that any portion
of the submitted information is false or misrepresents the truth,

you must notify EPA thereof as soon as possible.

each document produced in response to this Information
indicate on the document, or in some other reasonable
the number of the Question to which it responds.

4. For
Request
manner,

5. The information requested herein must be provided notwithstanding
its possible characterization as confidential information or

trade secrets. You may, if you desire, assert a confidentiality
claim covering part or all of the information requested, pursuant
to Sections 104(e) (7) (E) and (F) of CERCLA, as amended by SARA,

42 U.S.C. §§ 9604(e)(7) (E) and (F), and 40 C.F.R. 2.203(b), by
attaching to such information at the time it is submitted, a

cover sheet, stamped or typed legend, or other suitable form of
notice employing language such as "trade secret," or "proprietary"
or "company confidential." Information covered by such a claim
will be disclosed by EPA only to the extent, and only by means of
the procedures set forth in 40 C.F.R. Part 2, Subpart B. If no
such claim accompanies the information when it is received by

EPA, it may be made available to the public by EPA without further
notice to you. You should read the above cited regulations
carefully before asserting a business confidentiality claim,

since certain categories of information are not properly the

subject of such a claim.
6. Where specific information has not been memorialized in any

document, but is nonetheless responsive to a Question, you must
respond to the Question with a written response.



Attachment A
page 2

Definitiqgg

The following definitions shall apply to the following words
as they appear in this Attachment A:

1. The term "you" or "Respondent" shall mean the addressee of
this Reqguest, the addressee's officers, managers, employees,
contractors, trustees, successors, assigns, and agents.

2. The term "person” as used herein includes, in the plural as
well as the singular, any natural person, firm, unincorporated
association, partnership, corporation, trust or other entity.

3. The term "the Facility" shall mean and include the property
on or about the John J. Riley Company tannery located at 228
Salem Street, in Woburn, Massachusetts, Block 21000, lot 37 and
lot 96 on the Assessor's Map #21 in Woburn, Massachusetts.

4. The term "the Site" shall mean and include all the property
that is bounded by: Route 128 to the North, Salem and Cedar
Streets to the South, Wildwood Avenue to the West, and I-93

to the East in Woburn, Massachusetts.

5. The term "hazardous subsfance" shall have the same definition
as that contained in Section 101(14) of CERCLA and includes any
mixtures of such hazardous substances with any other substances,

including petroleum products.

6. The term "pollutant or contaminant," shall have the same
definition as that contained in Section 101(33) of CERCLA,
and includes any mixtures of such pollutants and contaminants
with any other substances, including petroleum products.

7. The term "hazardous waste" shall have the same definition
as that contained in Section 1004(5) of RCRA.

8. The term "solid waste"™ shall have the same definition as:
that contained in Section 1004(27) of RCRA.

9. The term "materials" shall mean all substances that have

been generated, treated, stored, removed, or disposed of or other-
wise handled at or transported to or from the Facility, including,
but not limited to, all hazardous substances, pollutants and
contaminants, hazardous wastes and solid wastes, as defined

above including, but not limited to, benzene, toluene, tetra-
chloroethene, trichloroethene, 1,2 trans-dichloroethene,
1,1,1-trichloroethane and any petroleum product such as fuel oil

or gasoline.



Attachment a
Page 3

10. The term "hazardous material”™ shall mean all hazardous
substances, pollutants or contaminants, and hazardous wastes, as

defined above.

11. Tpe term "non-hazardous material" shall mean all material
as defined above, excluding hazardous substances, pollutants

and contaminants, and hazardous waste.

12. The term "identify" means, with respect to a natural person,
to set forth the person's name, present or last known business
address and business telephone number, present or last known
home address and home telephone number, and present or last
known job title, position or business.

13. The term "identify" means, with respect to a corporation,
partnership, business trust or other association or business
entity (including a sole proprietorship) to set forth its full
name, address, legal form (e.g. corporation, partnership, etc.),
organization, if any, and a brief description of its business.

‘“'14. The term "identify" means, with respect to a document, to
provide its customary business description, its date, its number

if any (invoice or purchase order number), the identity of the

author, addressor, addressee and/or recipient, and the substance

or the subject matter.

15. The term "release"™ has the same definition as that contained
in Section 101(22) of CERCLA, 42 U.S.C. § 9601(22), and includes
any spilling, leaking, pumping, pouring, emitting, emptying,

discharging, injecting, escaping, leaching, dumping, or disposing
into the evironment, including the abandonment or discharging of
barrels, containers, and other closed receptacles containing any

hazardous substance or pollutant or contaminant.

16. The terms "document” and "documents" shall include writings

of any kind, formal or informal, whether or not wholly or partially

in handwriting, including by way of illustration and not by way

of limitation, any invoice, receipt, endorsement, check, bank

draft, cancelled check, deposit slip, withdrawal slip, order,

correspondence, record book, minutes, memorandum of tele-

phone and other conversations including meetings, agreements and

the like, diary, calendar, desk pad, scrapbook, notebook, bulletin,

circular, form, pamphlet, statement, journal, postcard,

letter, telegram, telex, report, notice, message, analysis,

comparison, graph, chart, interoffice or intraoffice communications,

photostat or other copy of any documents, microfilm or other film
wwrecord, any photograph, sound recording on any type of device,

any punch card, disc or disc pack; any tape or other type of

memory generally associated with computers and data processing

(together with the programming instructions and other written

material necessary to use such punch card, disc, or disc pack,
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punch card, disc, or disc pack, tape or other type of memory):

and (a) every copy of each document which is not an exact
duplicate of a document which is produced, (b) every copy which
has any writing, figure or notation, annotation or the like of

it, (c) drafts, (d) attachments to or enclosures with any document
and (e) every document referred to in any other document.

17. The terms "and" and "or" shall be construed either
disjunctively or conjunctively as necessary to bring within the
scope of this Information Request any information which might
otherwise be construed to be outside its scope.

18. The term "arrangement" means every separate contract or
other agreement between two or more persons.

19. The term "property interest"™ means any interest in property,
including but not limited to, any ownership interest, any interest
in the rental of property, any interest in a corporation that

owns or rents or owned or rented property, and any interest as
either the trustee or beneficiary of a trust that owns or rents,;

or owned or rented property.

20. The term "asset" shall include the following: real estate,
buildings or other improvements to real estate, equipment, vehicles,
furniture, inventoxry, supplies, customer lists, accounts receivable,
interest in insurance policies, interests in partnertships, corpor-
ations and unincorporated companies, securities, patents, stocks,
bonds, and other tangible as well as intangible property.

QUESTIONS

1. Identify the person(s) answering these Questions on behalf of
Respondent.

2. For each and every Question contained herein, identify
all persons consulted in the preparation of the answer.

3. For each and every Question contained herein, identify all

documents consulted, examined, or referred to in the preparation
of the answer and provide true and accurate copies of all such

documents.

4. Provide the RCRA Identification number of the Facility.
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5. If you have reason to believe that there may be persons able
to provide a more detailed or complete response to any Question
contained herein or who may be able to provide additional responsive
documents, identify such persons and the additional information

or documents that they may have.

6. For each and every Question contained herein, if information
responsive to this Information Request is not in your possession,
custody or control, then identify the persons from whom such

information may be obtained.

7. Identify the current owners. State the dates during which

the current owner owned, operated or leased any portion of the
facility and provide copies of all documents evidencing or relating
to such ownership, operation or lease, including, but not limited
to, purchase and sale agreements, deeds, leases, etc.

8. Identify all prior owners of the Facility. For each prior owner,

further identify:

a. The dates of their ownership.

b. Any evidence that hazardous materials were released or threat-
ened to be released at the Facility during the period that they

owned the Facility.

9. 1In response to EPA's prior information request, you submitted
a letter written by Edward Lawler from Cambridge Analytical Associates
to Richard Jones, forwarding volatile organic analyses taken from
three soil samples analyzed on March 24, 1983, at the Facility.
Attached to this letter were the results of only one sample (W-1).

In addition, the concentrations of volatiles detected were not
listed on this one page. Please submit the analytical results for
all three soil samples referred to in that letter, (Exhibit 8).

10. Describe the physical structures that exist or that existed at
the Facility including but not limited to the following:

a. Surface structures (e.g., buildings, tanks, etc.).

b. Groundwater production well(s) and test wells installed for
the purpose of groundwater production or for evaluating the
Facility for groundwater production wells at the Facility.

Underground structures e.qg., storm water drainage system,

Co
septic tank(s) and subsurface disposal

sanitary sewer system,
field(s).
L
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d. Underground storage tanks that contain or contained petroleum
products, including the age and size of the tank, the type and
quantity of petroleum stored, and any leak tests done on the
tanks.

e. Any and all additions, removals, demolitions or changes of
any kind to physical structures on, under or about the Facility,
or to the property itself (e.g., filling regrading or excavation)
and state the dates on which such changes occurred.

f. Well production rate or design yield.

11. Submit all documention to support your answers to question 10,
including, but not limited to:

a. drilling logs,
b. lithologic and stratigraphic logs,
c. drillers well completion data and construction method.

12. Describe the acts or omissions of any persons, other than
your employees, agents or those persons with whom you had a
contractual relationship, that may have caused the release or
threat of release of hazardous substances at the Site or at the
Facility and the damages relating therefrom and identify such
persons. In addition, describe all precautions that you took
against foreseeable acts or omissions of any such third parties
and the consequences that could foreseeably result from such

acts or omissions.

13. At the time you acquired the parcels of the Facility, did you
know or have reason to know that any material was disposed of

on, in, or at the Facility? Describe all investigations of the
Facility you undertook prior to acquiring/leasing the Facility

and all of the facts on which you base the answer to the preceding

question.

14. Submit the page of data containing analyses performed by
Clean Harbors on a soil sample collected from Test Pit #5

at the Facility in 1986. This information was found missing
from Appendix B of the report entitled "Test Pit Explorations
vVacant Parcel Off Wildwood Street, Woburn, Massachusetts,"

written by Kurz Associates, on August 4, 1986, when it was sub-
mitted to EPA in response to the November 18, 1986 information

request.
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15. Have you ever generated, purchased, stored, treated, disposed,
removed or otherwise handled any hazardous materials at the
Facility? If the answer to the preceding question is anything

but an unqualified "no" identify:

a. In general terms, the nature and quantity of the non-hazardous
materials so transported, used, purchased, generated, stored,
treated, disposed, removed or otherwise handled.

b. The chemical composition, characteristics, physical state
(e.g., solid, liquid) and quantity of each hazardous material so
removed, transported, used, purchased, generated, stored, treated,
disposed, or otherwise handled.

c. The persons who supplied you with each such hazardous material.

How each such hazardous material was used, purchased, generated,

d.
transported, disposed, removed or otherwise

stored, treated,
handled by you.

When each such hazardous material was used, purchased, generated,

e.
removed or otherwise handled

stored, treated, transported, disposed,
by you.

f. Specify, with drawings and maps, where each such hazardous
material was used, purchased, generated, stored, treated, trans-
ported, disposed, removed or otherwise handled by you.

16. Identify all liability insurance policies held by Respondent.
In identifying such policies, state:

a. The name and address of each insurer and of the insured;

b. The amount of coverage under each policy;

The commencement and expiration dates for each policy;

c.

d. Whether or not the policy contains a "pollution exclusion"
clause; and

e. Whether or not the policy covers sudden, nonsudden or

both types of accidents.

In lieu of providing this information, you may submit complete
copies of all insurance policies that may cover the release

or threatened release of hazardous materials.
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17. Provide all financial statements for the past five fiscal
years, including, but not limited to, those filed with the federal
and State Internal Revenue Service and Securities and Exchange

Commission.

18. Identify all of Respondent's current assets and liabilities
and the person(s) who currently own or are responsible for such
assets and liabilities.

19. 1Identify all subsidiaries and parent corporations of
Respondent.

20. Provide a copy of the most current Articles of Incorporation
and By-Laws of Respondent.

21. 1Identify the managers and majority shareholders of
Respondent and the nature of their management duties or amount

of shares held respectively.
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NUTTER, McCLENNEN & FISH

ONE INTERNATIONAL PLACE

“Wells &M

N’ N
HYANNIS BOSTON, MASSACHUSETTS 02110-2699 I
WASHINGTON T 1/4?_ !
SAN FRANCISCO (617) 439-2000 T
PALO ALTO _ S
AMSTERDAM TELEX 940790 g

TELECOPIER (617) 973-9748
November 13, 1987
2346-96
HAND DELIVER
Lisa Gollin Evans, Esquire
Assistant Regional Counsel
Environmental Protection Agency
Region 1
JFK Federal Building, Suite 2203
Boston, MA 02203

Re: EPA Information Request to

~ John J. Riley Company, Inc.

Dear Ms. Evans:

Pursuant to our agreement on Monday, November 10, I am
forwarding the enclosed documents to you today in connection
with the above-captioned information request. As we discussed,
EPA will treat production of these documents as an incomplete
response pending the final response of the, John J. Riley
Company, Inc. on November 20, 1987.

Very truly yours,
Mary K. Ryan
MKR:jap
Enclosures
cc: Barbara Newman, Project Officer (w/o enc.)
\ " 4

0661le

COUNSEL
LONDON

TOKYO
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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

March 24, 198§

John J. Riley, President
Wedel Corporation

Riley Leather Company
c/o Mary Ryan, Esq.
Nutter, McClennen & Fish
One International Place
Boston, MA 02110

Re: Request for Information Pursuant to Section 104 of CERCLA
and Section 3007 of RCRA, for certain activities occurring
at the Wedel Corporation property at 228 Salem Street,
in Woburn, Massachusetts, hereinafter referred to

as "the Facility".

Dear Mr. Riley:

The United States Environmental Protection Agency (EPA)
investigating the source, extent and nature of the release or
threatened release of hazardous substances, pollutants or contam-
inants, or hazardous wastes on or about the Wells G & H Superfund
Site, in Woburn, Massachusetts, "the Site". At present the Site
boundaries are: Route 128 to the North, 35alem and Cedar Streets
to the South, Wildwood Avenue to the West, and Interstate 93 to
the East. This investigation requires inquiry into the identifi-
cation, nature, and quantity of materials that have been or are
generated, treated, stored, or disposed of at or transported to
the Site, and the nature or extent of a release or threatened
release of a hazardous substance or pollutant or contaminant

at or from the Site. EPA also is seeking information relating

to the ability of a person to pay for or to perform a cleanup of

the Sit=a.

This letter is bheing sent to John J. Riley as President of Riley
Leather Company and Wedel Corporation, and 13 requesting
regarling the pnroperty, as defined
ot leased by both 28 chcse companies.

is currently

information
herein, that is owned, operated



CC.

Due to the sarijousness of the oroblem at the Site and the legal
ranifications of your failure to respond properly, EPA strongly
enCcourayges you to give this mattar your immediate attention and
respond to this Information Request within the time specified above.

Thauk you for your cooperation in this matter.

Sincerely,

. . . - ‘ l ‘
Merrill S. Hohman, Director
Waste Management Division

Enclosure

Gretchen Muench, nffice of Regional Counsel
Barbara Newman, Waste Management Division

Gene Lucero, Director
Office of Waste Programs Enforcement
Winston Porter, Director

Office of Emergency and Remedial Response
Rodine DeRice, Department of

Environmental Quality Engineering
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>efinitions

The following d2finitions shall apply to the following words
as they appear in this Attachment A:

1. The term "you" or "Respondent" shall mean the addressees of
this Request, the addressces' officers, managers, employees,
contractors, trustees, successors, assigns, and agents.

2. The term "person" as used herein includes, in the plural as
well as the singular, any natural person, firm, unincorporated
association, partnership, corporation, trust or other entity.

3. The term "the Facility" shall mean and include the property
on or about the Wedel Corp. property located at 228 Salem Street,
in Woburn, Massachusetts, Block 21000, lot 37 and lot 96 on the
Assessor's Map #21 in Woburn, Massachusetts.

4. The term "the Site" shall mean and include all the property
that is bounded by: Route 128 to the North, Salem and Cedar Streets
to the South, Wildwood Avenue to the West, and 1-93 to the East

in Wohurn, Massachusetts.

5. The term "hazardous substance" shall have the same definition
as that contained in Section 101(14) of CERCLA and includes any
mixtures of such hazardous substances with any other substances,

including petroleum products.

5. The term "pollutant or contaminant," shall have the same
definition as that contained 1in Section 101(33) of CERCLA, and
includes any mixtures of such pollutants and contaminants with
any other subztances, including petroleum products.

7. The term "hazardous waste" shall have the same definition as
that contained in Section 1004(5) of RCRA.

5. The term "solid waste" shall have the same definition as that
contained in 3ection 1004(27) of RCRA.

"materials" shall mean all substances that have been

9. The tarn
i reated, stored, removed, o5r disposed of or otherwise

generated,
handlad at or transported to or from the Facility, including, but
nnot limicted to, 311 hazardous substances, pollutants and contam-
inants, hazar-lous wast2s and sollid wastz2s, as defined above
incluading, bHut nn=% limited to, benzene, toluene, tetrachloroethene,
rrans~-2icaloroethene, 1,1,l~-trichloroethane

srichloroethene, 1,2
such as fuel oil or gasoline.

and any petoaledam product
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programming instructions and other written material necessary to
use such punch card, disc, or disc pack, associated with computers
and data processing (together with the punch card, disc, or disc
pack, tape or other type of memory); and (a) every copy of each
document which is not an exact duplicate of a document which is
produced, (b) every copy which has any writing, figure or notation,
annotation or the like of it, (¢) drafts, (d) attachments to or
enclosures with any document and (e) every document referred to

in any other document.

17. The terms "and" and "or" shall be construed either disjunctively
or conjunctively as necessary to bring within the scope of this
Information Request any information which might otherwise be
construed to be outside its scope.

18. The term "arrangement" means every separate contract or other
agreement between two or more persons.

19. The term "property interest"™ means any interest in property,
including but not limited to, any ownership interest, any interest
in the rental of property, any interest in a corporation that

owns or rents or owned or rented property, and any interest as
either the trustee or beneficiary of a trust that owns or rents,

or owned or rented property.

20. The term "asset" shall include the following: real estate, -
buildings or other improvements to real estate, equipment, vehicles,
furniture, inventory, supplies, customer lists, accounts receivable,
interest in insurance policies, interests in partnertships, corpor-
ations and unincorporated companies, securities, patents, stocks,
bonds, and other tangible as well as intangible property.

QUESTIONS

1. Identify the person(s) answering these Questions on behalf of

Respondent.

2. For each and every Question contained herein, identify all
persons consulted in the preparation of the answer.

3. For each and every Question contained herein, identify all
documents consulted, examined, or referred to in the preparation
of the answer and provide true and accurate copies of all such

documents.

4. 2rovide the RCRA Identification number ot the Tacility.
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d. YUnderqround storage tanks that contaln or contained petroleum
including the age and size of the tank, the type and

vroducts,
done on the tanks.

quantity of petroleum stored, and any leak tests

e. Any anid all additions, removals, demolitions or changes of any
kind to physical structures on, unier or avout the Facility, or to
the property itself (e.g., filling regrading or excavation) and
state the dates on which such changes occurred. .

11. List, but do not submit, all documentation used to support
vour answers to Question #117.

12. Describe the acts or omissions of any persons, including your
employees, agents or those persons with whom you had a contractual
relationship, that may have caused the release or threat of release
of hazardous substances at the Site or at the Facility and the
damages relating therefrom and identify such persons. 1In addition,
describe all precautions that you took against foreseeable acts or
omissions of any such third parties and the consequences that could
foreseeably result from such acts or omissions.

13. At the time you acquired the parcels of the Facility, did you
know or have reason to know that any material was disposed of on,
in, or at the Facility? Describe all investigations of the Facility
you undertook prior to acquiring/leasing the Facility and all of

the facts on which you base the answer to the preceding question.

14. Have you ever generated, purchased, stored, treated, disposed,
removed or otherwise handled any hazardous materials at the Facility?
1f the answer to the preceding guestion is anything but an unqualifiec

"no" identify:

a. In general terms, the nature and quantity of the non-hazardous
materials so transported, used, purchased, generated, stored,
treated, disposed, removed or otherwise handled.

h. The chemical composition, characteristics, physical state
(e.g., solid, liquid) and quantity of each hazardous material so
removed, transported, used, purchased, generated, stored, treated,
disposed, or otherwise handled.

c. The persons who supplied you with or transported to you each

such hazardous material.,

d. How each such hazardous material was use:d, purchased, generated,
storel, treated, transponrted, disposed, removed or otherwise

handledl by you.
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c. Tne purpose of the investigations.

d. The dates when such investigations will take place and be

completed.

e. Where at the Facility such investigations will take place.

19. Identify all liability insurance policies held by Respondent.
In identifying such policies, state:

a. The name and address of each insurer and of the insured;
b. The amount of coverage under each policy;

The commencement and expiration dates for each policy;

d. Whether or not the policy contains a "pollution exclusion"
clause; and

e. Whether or not the policy covers sudden, nonsudden or both
types of accidents.

In lieu of providing this information, you may submit complete
copies of all insurance policies that may cover the release or
threatened release of hazardous materials.

20. Provide all financial statements for the past five fiscal
years, including, but not limited to, those filed with the federal
and State Internal Revenue Service and Securities and Exchange

Commission.

21. Identify all of Respondent's current assets and liabilities
and the person(s) who currently own or are responsible for cuch

assets and liabilities.

22.

23. Provide a copy of the most current Articles of Incorporation
and By-Laws of Respondent.

Identify the managers and majority shareholders of Respondent

24.
the nature of their management duties or amount of shares

and
held respectively.

-

Identify all subsidiaries and parént corporations of Respondent.
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Certified Mail - Return Receipt Requested

May 16, 1988 '

[T
\ .

Charles Shechan

Riley Leather Co. Ao .
228 Sal@m Street 1L((~lna4‘
Woburn, MA 01801

Dear Sheechan:

This letter is requesting information rearding the Tannery operated
by the Riley Leather Co. As you know, the EPA is currently

oreparing documentation to support a final remedy on the Wells

G & H Superfund Site. There is some information we need regarding
the use of water for processing by Riley Tannery. I would appreciate
your responding to this informal request for information as soon

as possible, rather than requiring a formal demand for information.

Please answer, and submit with supportive documentation, the
following questions:

1. Where, during the tannery operations, is water that is
extracted from the well on the Wildwood Conservation
Corp. property used. Please describe the locations,
what it is used for, and how it is used.

2. Submit all air monitoring reports you have of the air
quality inside the facility.

3. The flow rate and quantity of the water used at the
facility. Please quantify only that water that is taken
from the Aberjona River aquifer and that is exposed to
the indoor environment, i.e., used for washing, not run

through pipes.

4. The size of the building in which the water use occurs.
Please submit a diagram showing height, length and
width of the buildings.

If you have any problems answering these questions within ten
days, please call me at 573-5736. Thank you for your prompt
attention to this mater.

Sincerely,
. ] .
~ /

Barbara Newman

Project Manager




RILEY LEATHER Co., INC.
LEATHER MANUFACTURERS

s
<

228 SALEM STREET (47' Pl
P.O. BOX 316 TEL. (617) 933-5900

WOBURN, MA 01801 ]
ﬁ, ;p' - _ﬁij‘r R

May 25, 1988

Barbara Newman
United States Environmental Protection Agency

Region 1
Je F. Kennedy Federal Building
Boston, Mi, 02203-2211

Dear Barbara:

The following is a response to your May 16, 1988
inguiry. As we discussed I have not answered question
no. 4 at this time as monitoring reports are available

in response to question no, 2,

Where, during the tannery operations,
is water that is extracted from the
-/ well on the VWildwood Conservation
Corp, property used, Please describe
the locations, what it is used for,
and how it is used.

suestion 1.

Water from the well on the VWildwood
Conservation Corp, property is used

in the wet end processing at the
tannery, Specifically the well is

the source of water for the Hide

Hlouse, Tan Room, Color Room, Chrome
Room and Chrome Recovery. It is the
source of hot water for the Beam House
and Rendering Room. It is also used to
water the lawn,

Answer:

The tannery uses water as the medium in
which the chemical treatment of the hides
and leather is accomplished., It is used
for washing the hides and leather and for
washing the Tloors. The vessels holding
the water and hides or leather are of two
types: wooden drums up to 10' x 1C!' din
size which rotate to provide mechanical
agitation and wooden paddle vats (similar

W’/ in shape to half a drum having a reel or
paddle suspended in them to provide
agitation (much as a river boat is propelled
by the movement of a paddle reel).



May 25, 1988
Page 2

Barbara Newman

U.S. Environmental frotection Agency

Fuestion 2.

Answer:

“uestion 3,

Answver:

Submit all air monitoring reports you
have of the air quality inside the

facility.

Ye have only monitored the air in the
wet processing area for the wvolatile
organics found in the well on the
Wildwood Conservation Corp. property.
Air monitoring in other parts of the
plant did not involve these compounds,
Therefore, only the results of the air
monitoring in the wet processing area
is attached, The monitor used to collect
the air sample for this analysis was
purposely fixed to a paddle vat which
received all of its water from the
Wildwood well and was fixed to the
paddle vat during a period of time when
water was running into the paddle vat
with the paddle reel running to agitate
the water. We tried to maximize the
exposure to get a worst case result.
Since the analysis indicated a non-
detectable level of the compounds of
interest we performed no further tests.
The attached notes on the exposure limits
indicate that the detection levels of
these chemicals are at least 150 times
less than the a2llowable time weighted
average exposure levels recommended by
The American Conference of Governmental

Industrial Hygienists,

The flow rate and quantity of the water
used at the facility., Please cuantify
only that water that is taken from the
Aberjona Ziver aguifer and that is
exposed to the indoor environment, i.e.,
used for washing, not run through pipes.

As indicated in the answer to guestion No. 1,
water is used for purposes other than washing
in the making of the leather, None of the
water is just "run through pipes" as for
example in a cooling system, I am assuming
that you're interested in the amount of

water used from the well on the “ildwood
Conservation Corp. property, ¥We estimate



May 25, 1988

Yage 3

Barbara Newman
U.5. Environmental Protection Agency

that our consumption varies between
250,000 and 350,000 gals/day. The
flow varies throughout the day but
most of the water is used between 2:00
AM and 6:00 PM,

I hope that these answers will be helpful to you.

Very truly yours,
RILEY, LEXATHER CC., INC,.

CZ/&ALALJM

Charles . Sheehan
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Analytical Service
Occupaticnai Health and Safety
Products Division/3M _

552-1E 3M Center
St. Paul, Minnesota 55144
Telephone: 800/243-4630

3M Diffusional Monitor
Analysis Report

Form 23121-C-PWO

AMENDED

REPORT -

Report Number

10-

020-860 1

oF 1

No. of Monrtors

1

Analysis Peformed

.METHYL CHLOROFORM
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- 1 Prapared By
_ ) AL, WELLS
RILEY LEATHER CO., INC.
228 SALEM STREET
WOBURN ' MA 01801
ATTN: RICHARD N. JONES
. : J
Sampiing Sampling
User 'MonHor Date Time Weight Concentration
identitication Code Compourdsis) Micrograms —'%g- PPM
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TRICHLOROETHYLENE <10.000 < 1.65%1 < 0.308 =1
B PERCHLOROETHYLENE <10.000 < 1.724 < 0.254 *1

<10.000 < 1.613 < 0.296 *1

Comments

*1 10 MICROGRAMS 1S MINIMUM DETECTABLE LIMIT
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Notes:

Wildwood Conservation; Salem Street
Title Tree Graphic
Property Owned by Wildwood Conservation
Corporation

Wildwood Conservation Corporation
Registered Land Book 975, Page 79

9/23/1983
Beatrice Foods Co. Beatrice Foods Co.
Registered Land Book 915, Page 120 Registered Land Book 915, Page 59
1/411979’ 12/28/1978%
F § 4
John J. Riley Company John J. Riley Company
Registered Book 486, Page 545 Registered Land Book 756, Page 36 (10/2/1967)

5/16/1951

4

Charles E. Quinn, Beryl F. Quinn, C.
Rayford Quinn
Registered Land Book 389, Page 193
3/27/1946

A

Mabel F. Quinn
Registered Land Book 65, Page 381
2/9/1920

The property referenced in the conveyance from the John J. Riley Company to Beatrice Foods Co., dated
January 4, 1979 represents the southern section of the Wildwood Conservation Property. This property is
subject to a right of way in favor of land owned by Birton et al. This property is also subject to a taking by
the Middlesex County Commissioners for the relocation of Salem Street and a taking by the City of
Woburn for the construction of a sewer.

The property referenced in the conveyance from the John J. Riley Company to Beatrice Foods Co., dated
December 28, 1978 represents the northern section of the Wildwood Conservation Property located
between the Boston & Maine Railroad tracks and the Aberjona River and is subject to a MDC sewer
easement. The deed for this property also includes the conveyance of the former tannery property and
several other properties located on Sunset Avenue and Hinston Road in Woburn, MA. The properties
located on Sunset Avenue and Hinston Road do not appear to be related to the tannery operation or the
property currently known as the Wildwood Conservation Property.

Figure 7
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. ~ s REGION [SITE NUMBER (fo be assig
’?E :Pf\ POTENTIAL HAZARDOUS WASTE SITE od by HQ
(VA 2 1Y " SITE INSPECTION REPORT I I Mp. 1or2 ]

GENLRAL INSTRUCTIONS: Cumplete Scetivns I end 1T thiough XV of this form as complctely as possible. Then uce the informe-
tinn oo this fona to duvelop & Tentut’ve Disposition (Scction [I). File this form in ite extircty in the regionul Huzirduus Waste Log
File. Be swe to incude o}l nppropriste Supplemental Reports in the file. Submit 8 copy of the forms to: U.S. Fnviic...w nlal Pro-

tection Agency; Site Tracking System; Hazardous Weste Enfoicement Tack Force (EN-335), 401 M St., SW; Washinglon, DC 20460.

I. SITE IDENTIFICATION

"A. SITE NAME

John J. Riley Tannery

B. STREET (or other idontifier)
228 Salem Street

c.ciy 6. STATE — JE. XIPCODE — [F. COUNTY NARE ]
Woburn MA 01801 Middlesex
G. SITE OPERATOR INFORMATION
1. NAME 2. TELEPHONE NUMBER
| John J. Riley o 933-5900
3. STREET arctvyy . T T T T T 1 ss7ate_ [e.ziPp conE -
228 Salem Street Woburn MA 01801
H. REALCTY OWNER INFORWATION (17 dilferent from operaior of &ife) ’
f. NAME 2. TELEPHONE NUMBER
Beatrice Foods Company _ ]
3. ciTy - - = T T T 7T 77 77 7] «753a1E Jw. ziF cooE
Chicago N 1L
I. SITE DESCRIPTION ~ouhide/chrome tannery, two large process buildings, one small office,
large unused wetlands area with two wells
J. TYPE OF OWNERSHIP
1. FepeErAL Y2 sTate ] 3. counry ] & MuniCIPAL [X] 5. PRIVATE
II. TENTATIVE DISPOSITION (complete this section last)
A. ESTIMATE DATE OF TENTATIVE | ®©. APPARENT SERIOUSNESS OF PROBLEM
DISPOSITION (mo., dey, & yr.). [ 1. wien [ 2. meoium ] 3. Low [ o nONE
C. PREPARERINFORMATION
1. NAME 2. TELEPHONE NUMBER 9. DATE (mo., dey, & yr.).
Lori Fucarile | 935-4009 11/26/80
111, INSPECTION INFORMATION
A. PRINCIPAL INSPECTOR 'NFORMATION
1. NAME 2. TITLE
| David K. Cook —_ = = l§sni.gr Geological Engineer __ __ __ __ __
3. ORGANIZATION 4. TELEPHONE NO.(aroa code & no.)
Ecology and Environment, Inc. 935-4009

B. INSPECTION PARTICIPANTS

3. TELEPHONE NO.

1. NAME 2. ORGANIZATION
bavid Cook Ecology and Environment, Inc. 935-4009
Robert Young Ecology and Environment, Inc. 935-4009
Lori Fucarile Ecology and Environment, Inc. 935-4009
Margret Hanley Ecology and Environment, Inc. 935-4009
Paul Clay & Paul Exner |Ecology and Environment, Inc. 935~4009
Charles Bering EPA Enforcement 223-1129

C. SITE REPRESENTATIVES INTERVIEWED (corporare oflicials, workers, residents)

1. NAME

2. TITLE& TELEPHONE NO. 3. ADDRESS

John J, Riley

Past Owner, 935-5900 228 Salem Street, Woburn, MA

Joseph Radzius

Burditt and Calkins, 135 S. LaSalle St.
Chicago, IL 60603

312-641-2121
Beatrice Foods Atty,

recycled paper

ecology and environment, inc.

EPA Form T2070-3 (1079)
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ved From F ront

‘ 1. IRSPECTION INFORMATION (continued) - . : .
1F~ "TOR INFOMATION (rowcons of waste)
€ 2. TELEPHONE NO. 3. ADDRESS 4.WASTE TYPE GFRERATFD
R Possible
UNKIICWN Pesticides
RANSPORTER/HAULER INFORMATION
1. NAME 2. TELEPHONE NO. © 3. ADDRESS A.WASTE TYPE TRANSPORTE D)
N/A

IF WASTE 1S PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES, IDENTIFY OFF-SITE FACILITIES USED FOR DISPOSAL.

1. NAME 2. TELEPHONE NO, 8. ADDRESS
N/A :
5. DATE OF INSPECTION H. TIME OF INSPECTION 1. ACCESS GAINED 8Y:(credentials must be shown in all cases)

43714 )80

8:30 am {x] 1. PERMISSION

{] 2. wARRANT

J. WEATHER (describe)

1oudy

A~ 2

IV. SAMPLING INFORMATION

etc. and estimate when the resu

A. Mark ‘X’ for the types of samp]gsitnken and indicate where they have been sent e.g., regional lab, other EPA lab, contractor,

1ts will be available,

2.5AMPLE 4.DATE
1. SAMPLE TYPE TAKEN 3.SAMPLE SENT TO: | REsuLTSs _
- {mark *X’) AVAILABLE
2. GROUNDWATER . End of
X EPA Lexington laboratory, MA ecember |
b. SURFACE WATER
X EPA Lexington Laboratory, MA 7
c. WASTE
d,. AR
e. RUNODFF
£ sPiILL -
g. 30IL .
X EPA Lexington Laboratory, MA 2
k. VEGETATION
1. OTHER(apecily)

B. FIELD MEASUREMENTS TAKEN (e

v§+, radiosctivity, explosivity, PH, etc.).

3.RESULTS

1. TYPE 2. LOCATION OF MEASUREMENTS
OvVA constant monitoring at all
’ potential sample points O ppm or methane reading
Explosimeter constant monitoring no reading -

| O) Meter

canstant manitaor ing

recycled paper

20 - reading
ZColog_\' and environment. inc.

PAGE 2 OF 10

Continue On Page 3



o ———— e ety

Ecology and Environment, Inc.

L et o .- -
IV. SAMPLING INFORMATION (continued)
C. PPOTOS
1. TYPE OF PHOYOS 2. PHOTOS IN CUSTODY OF;
(3 =. erouno {x] b. acriaL Ecology and Environment, Inc,
. SITE WAPPEDT !
[X] YES. SPECIFY LOCATION OF MAPS:

E. COORDINATES
V. LATITUDE (deg.-min.-sec.)

2. LONGITUDE (deg.-min.-secs)

V. SITE INFORMATION

A. SITE STATUS
-
L X! 1. ACTIVE (Those inductrial or

on & cuntinuing basis, even if infre-
quently.)

municipal sites which are being used
for waste treaiment, storage, or disposal

[ 2. WNACTIVE (Those
sites which no longer receive
westesd) .

D 3. OTHER (specify):

has occurred,).

(Those sites that include such incidents like “midnight dumping**
where no regular or continuing use of the site for waste disposal

6. 1S GENERATOR ON SITE?

(3. no

[X] 2. YES(specily generator's four-digit SIC Code):

3111

.

C. AREA OF SITE (in acresa)

approx. 30

3. wo

O. ARE THERE BUILDINGS ON THE SITE?
2] 2. YeS(speciy): 2 process plant buildins, 1 office

VI. CHARACTERIZATION OF SITE ACTIVITY

Indicste the major site activity(ies) and details relating to each activity by marking ‘X’ in the appropriate boxes,

New drums of
orthodichlorobenzene
and hexavalent
chromium

" 5 3 C
—i A. TRANSPORTER t-x— 8. STORER rﬁ- C. TREATER L—x— D. DISPOSER
X

t.RAIL 1.PILE i 1.FILTRATION x|t LANDFILL

2.5MtP z.suﬁFAcz IMPOUNDMENT 2. {NCINERATION 2. LANDFARM

3.BARGE Xx|3.DRUMS 3. VOLUME REDUCTION {3 OPEN DUMP

4. TRUCK 4. TANK, ABOVE GROUND 4.RECYCLING/RECOVERY x| 4-SURFACE IMPOUNDMENT

8. PIPELINE S. TANK, BELDW GROUND 5.CHEM./PHYS./TREATMENT 5. MIDNIGHT DUMPING

8. OTHER(specify): 8.0 THE R(specify): 6. BIOLOGICAL TREATMENT 6. INCINERATION
B — 7-WASTE OIL REPROCESSING 7.UNDERGROUND INJECTION

B8.SOLVENT RECOVERY

9. OTHER (specify):

8. QO THER(specily):

disposing of tan-
nery wastewater
in the MDC sewer

a
3.

{3 1. sToRAGL -

3

& CHEM/ 810/
- PHYS TREATMENT

INCINERATION

LANDFARM

s Lanornr

[T} s. oren DumP

SURFACE
IMPOUNDMENT

CJa

[[] 9. TRANSPORTER

E. SUPPLEMENTAL REPORTYS: If the site falls within eny of the cstegories listed below, Supplementsl R eports must be completed. Indicate
which Supplemental Reports you have filled out and sttached to this for..

(3 s oseP weLL

{T] 10. RECYCLOR/RECLAIMER

VII. WASTE RELATED INFORMATION

A. WASTE TYPE

% 5. voxc Os.

$. OTHER (specity):

REACTIVE 1 7. mnerT

[X 1. L1quiD {3 2. soun [X] 3. sLubGE [Jacas
B. WASTE CHARACTERISTICS
X 1. cORROSIVE ]2 ignitasLE 3 ». rapioacTive [] 4. HIGHLY VOLATILE

e FLaMMaBLE

C. WASTE CATEGORIES

no

1. Are records of wastes avaflable? Specify items such ss manifests, inventodes, etc.

below.

_EPA Form 720703 (10-79)

recycled paper

PAGE 3 OF 10

“Continue On Reven

ecology and environment, inc. -
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_.('-‘onfinued From Front

VII. WASTE RELATED INFORMATION (continued)

2. Estimate the emount (specify unit of measure) of waste by category; mark ‘X’ to indicate which wastes sre present.

d. CHEMICALS

e, SOLIDS f. OTHER

n. SLUDGE h. OIL c. SOLVENTS
"TioUNT AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT
UNK _UNK UINK IINK ] R
UNIT OF MEASURE UNIY OF MEASURE UNIT OF “EASURE

UNIT OF MEASURE

UNIT OF MEASURE

UNIT OF MEASURE

B - X" x- x x
PAINT, oLy | 4§, HALOGENATED L& BORATORY
—n (1) &} 1) acios (1) FLYASH L—{t1) .
PIGMENTS ASTES SOLVENTS PHARMACEUT.
' i wAs x| 8658 ow Ix N
METALS jZ)OTHER(GPoc"y): NON-HALOGNTOD. PICKLING
@1 LocEs 12) o ENTS . 2) C C UoRS (2) ASBESTOS 2)HCSPITAL
(3)POTW animal 31 OTHER(specify): 13) CAUSTICS u)'.'r"‘"'t:::;"'"‘ (31RADICACTIVE
grecase
ALUMINUM . . FERROUS SMEL T{
W UpGE orthodlchloro- (4) PESTICIDES (41 'G WASTES . (4) MUNICIP AL
K13 OTHER(specify) benzene a NON-FERROUS ;_(_Jl 1 O THER(specify)
ecity): . . XON- 3 specify):|
[~ tannery priority x(“ DYES/INKS '8 ML TG, WASTES
wastes po:llutant (6) C Y ANIDE |6} OTHER(specily): POSSlbl:_I'lFY
of pesticides

(7) PHENOLS

() HALOGENS

9)PCH

(1I0VMETALS
chromium

1V ) OTHER(specify)

|

LIST SUBSTANCES OF GREATEST CONCERN WHICH ARE ON THE SITE (place in descending orders of hazard)

A4

2. FORM 3. TOXICITY
(mark ‘X°) (mark 'X’)
1.SUBSTANCE -y B e VAd =, . r rR 4.CAS NUMBER 8. AMOUNT 6. UM\T
Lip | Lia. | PoR[HIGH] MED.| LOW |NONH
orthodichlorobenzene X X UNK
chrome/tannery wastes x x _IINK
greases/oils x X UNK
pesticides (possible) x x ITNK
VIII. HAZARD DESCRIP TION

hazard in the space provided.

FIELD EVALUATION HAZARD DESCRIPTION: Place an ‘X’ in the box to indicate that the listed hazard exists. Describe the

fEJ A. HUMAN HEALTH HAZARDS

benzene and benzidine dyes.

racycled paper

Due to past and present disposal of tannery wastes which have included orthodichloro-

ecology and environment. inc.

"EPA Ferm T2070-3 (10-79)

PAGE 4 OF 10

Continue On Page §



Continyed From Page 4
i .

. VIII. HAZARD DESCRIPTION (continued)
[[] 8. NON-WORKER INSURY/EXPOSURE

{1 c. WORKER INJURY/EXPOSURE

[X] 0. CONTAMINATION OF WATER SUPPLY

possibility of pesticide dumping approximately % mi. west Woburn wells G & H

[C] €. CONTAMINATION OF FOOD CHAIN

[X] F. CONTAMINATION OF GROUND WATER

Due to the possibility of pesticide Qumping on the "unused” land; past disposing of
tannery wastes in the chromium lagoons, and present nonsecure landfilling of tannery

waste sludge, contamination of groundwater is a strong possibility. Also, exfiltration
from MDC sewer., .

[[] G. CONTAMINATION OF SURFACE WATER

recycled paper

ecology and environment. inc.
EPA Form T2070-3 (10-79) PAGE S OF 10

Continve On Reverse



Continugd From Front

- - VIIl. HAZARD DESCRIPTION (continucd)

[CJ H. bAMAGE TO FLORAZ/FAUNA

\T/

[J risn kL

[ 4. CONTAMINATION OF AIR

] . NoTicCEABLE ODORS

Tannery Odors

[5x] L. CONTAMIRATION OF SOIL

Possibility of pesticide dumping onunused land, past disposing of tannery wastes
in the two chromium lagoons and present nonsecure landfilling of tannery waste
sludge. Also exfiltration from MDC sewer,

[ m. PROPERTY DAMAGE

ecology end environmeny, inc.

recycled paper

EPA Form T2070-3 {(10-79) PAGE 6 OF 10 ’ Continue On Page 7



Cor;finued From Page 6

° VIIL. HAZARD DESCRIPTION (continued)

|- ! N. FIRE OR EXPLOSION

[] 0. SPILLS/LEAKING CONTAINERS/RUNOF F/STANDING LIQUID

(X] P. SEWER, STORM DRAIN PROBLEMS

Discharge of tannery wastes into the MDC sewer

{77 Q. EROSION PROBLEMS

[T ] r. tNADEQUATE SECURITY

(T s. INCOMPATIBLE WASTES

7y o

EPA Form T2070-3 (10-79) PAGE 7 OF 10 e e On Reverse



VIII. HAZARD DESCRIPTION (continued)

MY. MIDMIGHT DUNPING

On unused property east of B&M railroad tracks

{3 v. OTHER (apecityy:

.

IX. POPULATION DIRECTLY AFFECTED BY SITE

C.APPROX. NO. OF PEOPLE D.APPROX. ND. E.DISTANCE
A.LOCATION OF POPULATION B. APPROX. NO, AFFECTED WITHIN OF BUILDINGS TO SITE
OF PEOPLE AFFECTED UNYT AREA AFFECTED {specify units)
1.1N RESIDENTIAL AREAS
N/A
2.VN COMMERCIAL
"OR INDUSTRIAL AREAS N/A
IN PUBLICLY
"TRAVELLED AREAS N/2
o, PUBLIC USE AREAS
(parks, schools, @fc.). N /A

X. WATER AND HYDROLOGICAL DATA

A. oEPmrro GROUNDWATE R{specily unlf)

8. DIRECTION OF FLOW

e gt
€. GROUNDWATER USE IN Vlaglifgking

£ 20 feet Sonth formally municipal
D. POTENTIAL YIELD OF AQUIFER E. DISTANCE TO DRINKING WATER SUPPLY F. DIRECTION TO DRINKING WATER SUPPLY
- Yp-dl‘y mit of measwe)
> 3 MGD - .5 miles swW

{3 1. von-commvmITY
< 1S CONNECTIONS"
1]

G. TYPE OF DRINKING WATER SUPPLY

2. COMRUNITY (specify town):
> 1S CONNECTIONS

{Fewewr & MDC

Woburn

" ] 3. SURFACE wATER
= PA Form T2070-3 (1099)

recycled papear

PAGE 8 OF 10

. Continue On Page 9

ecology and environment, inc.



Continued From Page 8 ——
X. YATER AND HYDROLOGICAL DATA (continued)

H. LIST ALL DRINKING WATER WELLS WITHIN A 1/4 MILE RADIUS OF SITE
4. [
. NON-C 0’;4' < °:45:UN'
1. WELL 2. DEPTH . LOCAT MUNIT
(specify unit) (proximity ?o popglul:)on'/‘bu"dlngl) (mark ‘X°) (mark ‘X*)
G 88 Feet | % mile northeast from the unused land X
H 89.3 Feet] % mile northeast from the unused land X
Both wells closed due to TCE contamination
1. RECEIVING WATER
1. NAME ] 2- sewens (] 3. sTREAMS/RIVERS
] 4. LAKES/RESERVOIRS (] 5. o THER(epectiy):
6. SPECIFY USE AND CLASSIFICATION OF RECEIVING WATERS _ s = = T
X1. SOIL AND VEGITATION DATA :
LOCATION OF SITE IS IN: "unused" land is a
{TJ A. kNOWN FAULT ZONE ] ®. xARsT ZONE* "] c. w0 YEAR FLOOD PLAIN (X o. weTLAND
[T] €. A REGULATED FLOODWAY [ . criTicAL HABITAT [ 6. RECHARGE ZONE OR SOLE SOURCE AQUIFER

Xil. TYPE OF GEOLOGICAL MATERIAL OBSERVED

Mark ‘X’ to indicate the type(s) of geological material observed and specify where necessary, the component parts,

X " X x*
- A.CVERBURDEN H B. BEDROCK (epecity below) — C. OTHER (specify below)

x| t-sano

X|] 2. cLay

x| 3. GRAVEL

XIH1., SOIL PERMEABILITY

[X] A. UNKNOWN [C] 8. VERY HIGH (100,000 to 1000 co/sec.) [ c. HiGH (1000 to 10 cm/aecs)

[[J 0. MODERATE (10 to .1 cm/aec)  [[] E- LOW (.1 to .001 co/ wece) (] F. VERY LOW (,001 0 .00001 cm/aec.)
G. RECHARGE AREA

1. ves [z no 3. COMMENTS:

H. DISCHARGE AREA .
3. ves a2 w0 3. COMMENTS:

t. SLOPE
1. ESTIMATE = OF SLOPE 2. SPECIFY DIRECTION OF SLOPE, CONDITION OF SLOPE, ETC.

J. OTHER GEOLOGICAL DATA

EPA Form T2070-3 (10-79) PAGE 9 OF 10 Continue On Reverse

recycied paper ecology and environment. inc.
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- F. \N COMPLIANCE _
0 €. EXPIRATION (mask ‘X") ] '
. DATE 1 2. —W‘D.UN-
)’,&yr.r (Mo, dBy, & yrs) vES wo OWN

{ENT ACTIONS

ad found their tannery waste
their permit standards.

APPENDIX C

Trip Report
for
awk Associates
irmont Street
3, New Hampshire

Submitted by:

the Tentative Disposition (Section Il) information . .
Lori Fucarile

Ecology and Environment, Inc.
o i Region I, FIT Team

Prepared by:

Lori Fucarile and Paul Exner
Ecology and Environment, Inc. . -
Region I, FIT Team .

ecology and environment, inc. . .
-ecologs and environment, inc.

ecology and environment, inc. &




FINAL SITE INSPECTION PRIORITIZATION REPORT
FOR
_ JOHN J. RILEY
WOBURN, MASSACHUSETTS

Prepared For:
U.S. Environmental Protection Agency
Danion T '
Oftice of Site Remediation and Restoration
John F. Kennedy Federal Building
Boston, MA 02203-0001

CONTRACT NO..68-W5-0009

CERCLIS NO. MAD001035872
TDD NO. 98-05-0151
PCS NO. 5099
DC NO. S-137

Prepared by:.

Roy F. Weston, Inc. (WESTONg) -
Superfund Technical Assessment and Response Team (START)
217 Middlesex Turnpike
Burlington, MA 01803

25 September 1998
" Region I START

| Review dAppy | .- | . a
w 4 R Z e vd -

Geoffrey g6uza _ g Date
Site Leader '

P e Wes s
Daniel Keefe Date
Project Leader

U | 9o

@A Revidw Date’

Work Order No. 11098-031-001-5099-70

CASTARTYjjriley\jiriley.rpt 25 Septémber 1998
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DISCLAIMER

This report was prepared solely for the use and benefit of the U.S. Environmental Protection Agency
(EPA RegionI), Office of Site Remediation and Restoration for the specific purposes set forth in the
contract between the EPA Region I and the Roy F. Weston, Inc. (WESTONg), Superfund Technical
Assessment and Response Team (START). Professional services performed-and reports generated
by START have been prenared for EPA Region I purposes as described in the START contract. The
the statement of work, and contract terms and conditions. The report may be subject to differing
interpretations or misinterpretation by third parties who did not participate in the planning, research
“or consultation processes. Any use of this document or the information contained herein by persons
or entities other than the EPA Region I shall be at the sole risk and liability of said person or entity.

START, therefore, expressly disclaims any liability to persons other than the EPA Region I who may
use or rely upon this report in any way or for any purpose. -

CASTART\jjriley\jjritey.rpt | ii 25 September 1998
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Final Site Inspection Prioritization Report CERCLIS No. MADOOIO35872

John J. Riley Co. TDD No. 98-05-0151
Woburn, Massachusetts " . Work Order No. 11098_-031-~001-5099—70

INTRODUCTION

The Rov F. Weston. Inc. (WESTON,.) Sub’é?fund Technical Assessment and Respohse Team
(START) wus requested by the U.S. Environememal Protection Agency (EPA Region i), Oriice of
Site Remediation and Restoration to perform a Site Inspection Prioritization (SIP) of the John J.
Riley Co. (Riley Co.) property at 228 Salem Street in Woburn, Massachusetts. Tasks were
conducted in accordance with the SIP scope of work and technical specifications provided by EPA

. Region . On the basis of the information provided in the Preliminary Assessment (PA) Report and

Site Inspection (SI) Report prepared by Ecology & Environment (E&E) under contract to EPA, the
Riley Co. SIP was initiated. . '

Background information used in the generation of this report was obtained through file searches
conducted at the EPA Region I and Massachusetts Department of Environmental Protection (MA
DEP), telephone interviews with town officials, conversations with persons knowledgeable of the
Riley Co. property, and conversations with other Federal, State, and local agencies.

This package follows the guidelines developed under the Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA), as amended, commonly referred to as

Superfund. However, these documents do not necessarily fulfill the requirements of other EPA

Region I regulations such as those under the Resource Conservation and Recovery Act (RCRA) or

other Federal, State. or local regulations. SIPs are intended to provide a preliminary screéning of
sites to facilitate EPA Region I's assignment of site prionties. They are limited efforts and are not:
intended to supersede more detailed investigations. ' '

SITE DESCRIPTION

The Riley Co. property is located at 228 Salem Street in Woburn, Middlesex'County,'_Massééi_iuSe_tts. :

According to the 1977 Woburn Assessor’s tax maps, the property occupies Block 16004, Lot No.
37 and Block 16004, Lot No. 96. The property is located at latitude 42° 29' 26.1" North and
longitude 71° 7' 37.6" West. The property comprises 15.8 acres and is located approximately 2,500
feet (ft) west of the Aberjona River, 3,350 ft northeast of Woburn High School, and 2,700 ft
northwest of Whittemore Pond (Figure 1). The property is bordered by greenhouses to the west,
residences to the south, Boston & Maine (B&M) Railroad tracks to the east, and the properties
occupied by BASF and Toxikon Laboratories to the north [3, p. 2; 43].

A wooded area, formerly owned by the Riley Co., is located across the B&M Railroad tracks,
northeast of the Riley Co. This area is currently owned by the Wildwood Conservation Trust. An
industrial supply production well (PW-02), which was formerly utilized for operations at Riley Co.,
exists in this area (Figure 2) {3, pp. 3-4]. The Wildwood Conservation parcel is also referred to as
the Wildwood property. In addition, two of the City of Woburn’s public drinking water supply
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~ wells. designated Wells G and H. are located approximately 2.000 fi northeast of the property. The
Wildwood property 1s currently being remediated as a part of the Superfund Wells G & H National
Priority List (NPL) site cleanup. At.the direction of EPA Region 1, the Wildwood property is not
discussed as part of the Rilev Co. SIP [43, p. 4].

" On 18 September 1997, START personnel conducted an on-site reconnaissance of the Riley Co.
property. During their visit. START personnel observed that three of the lots on the property had
newlv constructed buildings with paved parking lots. Due to the new construction. no evidence of
ihe former tannery sUuciures was ViSioie uil these (0ts. 1 ne supdivided (0l BI0CK No. 1ouud Lot No.
12 remained as an undeveloped property [43, p. 2].

On Block No. 16004, Lot No. 12, START personnel did not observe any visible signs of

contamination associated with the tannery. A detention pond (shown on Figure 3) was located on

the northwest portion of the property and was empty and overgrown with trees and shrubs. However,
START did not obtain any information in the available files on the past use of this detention pond.
Construction debris, presumably associated with the Riley tannery, was noted in several locations
on this Jot. START personnel also observed and located one of the two catchbasins shown on Figure
3 and the production well house (PW-01) associated with the former tannery. The condition of the
well house could not be determined as the area was inaccessible on a steep downward slope and was
fenced. Furthermore, START personnel located two monitoring wells on the property. One of the
monitoring wells was locked and appeared to be in good condition. The other well was not locked
and its condition is unknown [43, p. 2-5]. .

START personnel located the ditch on the northwestern portion of the property shown on the site
sketch prepared by 21E, Inc. in their 1990 and 1993 Environmental Site Assessment (ESA) Report.

The ditch was partially filled with debris and was not flowing at the time of the on-site

reconnaissance [43, p. 3]. START personnel observed five 55-gallon drums (containing toluene,
xylene, benzene, motor oil, and Zep 11263, respectively) in the drum storage area of W.A. Kraft at

199 Wildwood Avenue. Zep 11263 contains sodium hydroxide, sodium carbonate, and sodiufi alkyl

_napthalene sulfonate. The drums were located on a concrete floor w1th no ﬂoor drams There was
no evidence of leaks or spills in the area [43, p. 4]. - S -

OPERATIONAL AND REGULATORY HISTORY AND WASTE CHARACTERISTICS

The Riley Co., owned by M. John J. Riley, operated as a tannery on the property for approximately

74 years from 1915 until 1989. From December 1978 to January 1982, the company continued
operations on site but was owned by Beatrice Foods, Inc. Mr. Riley, the president of the tanning

company, reacquired the business from Beatrice Foods, Inc. in 1983. Tannery operations continued

until 1989 at which time all the equipment was removed and operations ceased. In June 1994, the

Maggiore Companies (property developers), subdivided the property into six lots and labeled them
as Lot Nos. 11 through 16 (Figure 3) [1, p. 3-2; 3, p- 3; 5, p. 3; 15].

In August 1994, Charles Ice. Cream Inc. purchased and developed Lot No. 11 and started their .

operations at 242 Salem Street. In October 1994, W.A_ Kraft Corporation purchased and developed
- Lot No. 14 and started their operations at 199 Wildwood Avenue. New England Industrial Truck
located on Lot Nos. 13, 15, and 16 at 195 Wildwood Avenue started their operations in 1997. Lot
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No. 12, west of 242 Salem Street, is not developed and does not have a postal address. This lot is
owned bv Wedel Corporation, Seabrook, New Hampshire which is owned by Mr. John J. Riley
(Figure 3) [15; 43, p. 2]. Table 1 indicates the current owners for each of the lots and current
operations on the property.

Table 1

Current Ovwnershin Information for the John J. Rilev Co.

Parcel ___Company Name & Contact _ Comments

Block No. 16004, Lot Nos. 13, 15,16 | New Eng'land Industrial Truck Commercial facility for distribution
195 Wildwood Avenue Mr. Mark Krueger of fork-lift equipment. Redeveloped
Woburn, MA 01801 (781) 935-9105 s_ince use by Riley Co. (1997)

‘Block No. 16004, Lot No_ 14~
199 Wlldwood Avenue -
 Woburn, MA 01801

. Kraft Corporation -
r. James Ritchie -
li_.(781.).‘-938-;9100' '

- "Co.: (Octbber 1994)

Block No. 16004, Lot No. 11 Charles Ice Cream Inc. Commercial facility for

242 Salem Street Mr. Charles Rotondo manufacture of ice cream products.
Woburn, MA 01801 . Tel: (781) 935-6611 " | Redeveloped since use by Riley Co.

(August 1994)

VacantLot.

Block No. 16004, Lot No, 12""' _
: edel Corporation *;

Woburm, MA 01801

age swale ‘Not' redevelopcd

Mr: Johri J: Riley: cé use by- Rﬂey Co
€]:(603) 474-3969 . :
Block No. 16005, Lot No. 42 . Wildwood Conservation Trust Site access was not granted to EPA
Wildwood Conservation - | Contact: EPA-Region1 Region I. This property is<being
Ms. Mary E. Garren ' remediated as part of the Wells G &
Remedial Project Manager H NPL site cleanup and is no longer
Tel: (617) 573-9613 considered part of the Riley Co.
. - property.
[14; 15]

The Riley Co., while in business, operated two production wells, PW-01 (located on the northeast
portion of the property) and PW-02 (Figure 2). The production wells and Wells G and H were found
by MA DEQE to be contaminated with volatile organic compounds (VOCs) in 1979. Wells G and
H were subsequently listed on the EPA Superfund NPL as the Wells G & H site. Several
environmental investigations have been performed on the Riley Co. and other industrial facilities
located to the south and east of the property. In 1987, the Riley Co. was listed with the MA DEQE
as a Location to be Investigated (LTBI) due to the contamination in the production wells and trace
contamination discovered in soil borings on the property. However, the investigations concluded
that the Riley Co. was not a probable source of the contamination detected in the four wells [4, p.
9].
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According to MA DEP. the tanning operations on the property included primarily the “chrome”
tanning of hides into shoe leather. The facility was considered by MA DEP as a medium-sized
operation. The facility reportedly used hexavalent chromium as a raw material in the “chrome”
tanning process. However, prior to the introduction into the tanning process, hexavalent chromium
was converted 1o trivalent chromium [2; 3]. '

According to the Final ESA Report completed in 1993 by 21E, Inc., the following hazardous
chemicals were alsn formerly used on the property: benzidene-based dyes, phenolic-based detergents -
for svaking hides, ortho-dichivrobenzene I0r disinlecung, DULYl ACelale as « soivent 10T Clédning -
lacquers and finishing products, and 1,1,1-trichloroethane (1,1,1-TCA) for cleaning an embossing
plate prior to 1979. Several other substances, including butoxyethanol, diisobutyl ketone,
-methoxyethanol, and other VOCs were also used as solvents for cleaning lacquers and finishing
products. A former power plant located on the property was fired by fuel oil [3, p. 4].

The tanning process utilized at the Riley Co. produced several waste products. Waste sludge was
reportédly collected in two lagoons (former) located in the southwest portion of the property. The
solids in the lagoon and downstream catchbasins were dredged periodically and disposed of in the
former sludge disposal area on the property. However, extraction procedure (EP) toxicity tests
for samples collected from the former sludge disposal area indicated that the levels of metals,
including hexavalent chromium and total chromium, were within State-acceptable limits 3, p. 4].
Buffing dust, which primarily is composed of leather particles, was also produced during the tanning
process and disposed of in the former lagoon on, the property. EPA and the MA DEP did not
consider buffing dust a hazardous material. In 1991, Mr. Riley indicated that the buffing dust had
been removed from the property and shipped off-site; however, START personnel were unable to
.obtain any records documenting the removal [3].

Between November 1980 and March 1981, E&E, under contract to EPA, conducted a PA and a SI
on the property. Groundwater samples were collected from production wells PW-01 and PW-02.
The results revealed VOCs in samples from both wells. The source of the well contamination was

" not determined by E&E [3, p. 5]. START personnel could not obtain any other information from
available files.

In 1983, Yankee Environmental Engineering and Research Services, Inc. (YE’ARS) conducted
subsurface investigations on the property and excavated nine test pits on the 15.8-acre Riley Co.
property. Six overburden monitoring wells were installed on the property (Y-B1 through Y-B6).
Groundwater samples were collected and analyzed for chlorinated VOCs by EPA Method 601.
YEZ?ARS noted that there was a substantial decrease in the concentrations of VOCs in PW-01
compared to those reported in-the 1980/1981 E&E Investigations. The YE?ARS report also

concluded that the Riley Co. tannery was not a probable source of the contamination documented
in PW-02 and Woburn Wells G and H [3, p. 5].

In November 1989, the Woburn Fire Department witnessed the removal of three underground
storage tanks (USTs) from the property by Clean Harbors, Inc. Two of these tanks were used for the
storage of No. 6 fuel oil and the third for No. 2 fuel oil. Each of these tanks had a capacity of 15,000
gallons and was reportedly installed in 1981. Reportedly, no evidence of a release from these tanks
was observed. One soil sample was collected from the tank bed and contained 110 parts per million
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(ppm) total petroleum hydrocarbons (TPHs), which is below the Massachusetts Contingency Plan
(MCP) action levei of 500 ppm 4, p. 12-13; 3, p. 6].

In 1990, 21E, Inc. conducted an ESA of the Riley Co. property. Diring the ESA, it was noted that
the wells installed by YE*ARS were no longer on the property.- However, 21E, Inc. did note that
three additional wells were located on the property. Mr. Riley informed 21E, Inc. that these wells,
designated RR-1 through RR-3, were installed under authorization of Beatrice Foods, Inc. through
mstructlon bv their legal counsel. Hale & Dorr. These wells were reportedly installed in July 1989

OONTIN L TN L 20 LY NTL Al i F ] v aeenilabls

. . . ey lelal i v-ar'ﬂ—-' nrvi"v —\.

wells.

In May 1990, 21E, Inc. installed four additional monitoring wells, designated MW-1 through MW-4,
on the property. Soil samples from the four new soil borings, and seven groundwater samples from
both existing (RR-1 through RR-3) and new wells were collected by 21E, Inc. The soil and
groundwater samples were analyzed for RCRA-8 metals, VOCs, TPHs, semivolatile organic
compounds (SVOCs), pesticides, and polychlorinated biphenyls (PCBs) [2; 3, pp. 6-7]. No VOCS,
TPHs, SVOCs, or pesticides/PCBs were detected in any of the groundwater or soil samples. Metals
were detected but not above the MA DEP Drinking Water Standards. Analytical results of

groundwater and soil samples are discussed in detail in the Groundwater Pathway and Soil Expc_)suré
Pathway sections of this evaluation.

On 16 April 1993, 21E, Inc. conducted another ESA of the property. A dark, tar-like substance
appeared to be advancing through the cracks in the pavement in the north central portion of the
property. The advancement of the substance was attributed by 21E, Inc. to heavy rains and melting
. snow conditions, since the material was only observed on the visits during heavy tain periods. It was
the opinion of 21E, Inc. personnel that the material was asphaltic in nature [3, p. 8].

In 1993, 21E, Inc. collected groundwater samples from the seven e‘ustmg momtonng wells and '
analyzed the samples for VOCs, TPHs, RCRA-8 metals, and SVOCs [3, pp. 19-22]. No samples
were collected from a well upgradient of the property to establish’ background concentrations. No
VOCS, TPHs, SVOCs, or pesticides/PCBs were detected in any of the groundwater samples. Metals
including arsenic, chromium, and lead were detected in sample from monitoring well MW-4.

Analytical resuits of groundwater samples are dlscussed in detall in the Groundwater Pathway
section of this evaluation.

Based on the sampling results, 21E, Inc. reported that there was no evidence of a release of oil or
hazardous materials to the groundwater from the property located at 228 Salem Street in Woburn,
Massachusetts (Riley Co. property). In addition, based on the data from this investigation and
previous investigations, 21E, Inc. concluded that tannery operations at the property have not
adversely affected the environmental integrity of the property [3, p. 25]

.On 7 March 1994, 21E, Inc. submitted a Licensed Site Professional (LSP) Evaluation Opinion
Statement (EOS) on behalf of Wedel Corporation (owned by John J. Riley), the potentially
responsible party (PRP) and Maggiore Companies (property developers) to MA DEP for the 228
Salem Street property (which was listed as a LTBI site by MA DEP on 15 January 1987) pursuant
to Massachusetts General Laws (MGL) 21E and 310 CMR 40.0000 [5].
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On 29 September 1995, MA DEP issued a Notice of Audit (NOA) informing Mr. Paul Maggiore of
Maggiore Companies. that MA DEP was conducting an audit of the 7 March 1994 LSP EOS
submitted for the 228 Salem Street property [5].

On 4 January 1996, MA DEP issued a Notice of Noncompliance and NOA Findings to Wedel
Corporation. MA DEP determined that the LSP EOS submittal was in noncompliance with one or
more laws, regulations, orders, licenses, permits, or approvals enforced by MA DEP. In addition,
the audit identified that inadequate information was available on the extent of release. vertical and
NOTIZONLE ¢XIeNt V1 CONITLNAION, dNA [ISK CNATACIENZAu0N .

On 25 January 1996, 21E, Inc. on behalf of Wedel Corporation, submitted a Plan of Activities in
response to the NOA findings to the MA DEP for approval. The Plan of Activities included: the
excavation of test pits and the collection of soil samples across the undeveloped lots at the property;
laboratory analysis of selected soil samples; and preparation of a site map which would include all
~ potential source areas. The plan was subsequently approved by the MA DEP [12, pp. 1-2].

On 30 and 31 January 1996, during the MA DEP-approved soil sampling program conducted by 21E,
Inc., 28 test pits (TP-1 through TP-28) were excavated across the undeveloped lots at the Riley Co.
property (Lot Nos. 12, 13, 15, and 16). Surficial soil samples were collected from the test pits. All
soil samples were screened in the field for VOCs with a photoionization detector (PID). Selected
. surficial soil samples were submitted for laboratory analysis for RCRA-8 metals. Soil samples from
two areas in the southern and northwestern portions of the property were found to be contaminated
with arsenic. The levels of arsenic in the soil samples collected from the vicinity of TP-1 triggered
an imminent hazard condition [12]. '

Tannery wastes were encountered during the excavation of TP-16. However, none of the wastes
consistent with those found in TP-16 were visible duringthe excavation of TP-17. On 31 January
1996, the excavation of TP-16 continued in an‘a'ﬁempt to define the horizontal extent of the observed
tannery wastes. A total of approximately 200 to 250 cubic yards of tannery wastes and associated
soil were excavated from around TP-16, and stockpiled, and coverex with polyethylene sheeting.
Four distinct layers were observed in the TP-16 excavation. A grab sample from each layer was
submitted for laboratory analysis for RCRA-8 metals and extractable organic compounds. No
extractable organic compounds were detected in any of the samples above the detection limit.
However, metals including chromium, lead, and arsenic were detected in the four layers [12].

On 12 February 1996, MA DEDP received oral notification from Ms. Hebert of a release/threat of
release of oil/hazardous material at the Riley Co. property. In a 8 March 1996 meeting with MA
DEP, Ms. Hebert indicated that the extent of arsenic in the vicinity of TP-1 had not been completely
defined and that 21E, Inc. was in the process of developing a plan for collection of additional
samples. She also informed MA DEP that all visible tannery wastes would be removed and
confirmatory soil samples collected or, if applicable (depending on the nature and extent of the
wastes), an Activity Use Limitation (AUL) would be filed and the wastes left in place [8].

CASTART\ jjriety\jjriiley.rpt 9 25 September 1998
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On 12 April 1996. an Immediate Response Action (IRA) Plan was submitted to MA DEP by 21E,
Inc. on behalf of Wedel Corporation. The objective of the IRA was to mitigate the release of arsenic
detected in the two areas (southern and northwestern portions as shown in Fig 1gure 3) on the property

(91

On 25 April 1996, 21E, Inc. submitted a status report entitled. “Report of Activities and Soil
- Excavation Plan - Tannery Waste and Soil Cantamination” for the Riley Co. property and submitted
to the MA DEP [12]. :

On 11 June 1996, 21E, Inc., submitted an IRA Status Report to MA DEP on behalf of Wedel
Corporation. The report stated that the excavation of the contaminated soil was conducted on 29 and
30 May and 4 June 1996. The soil was excavated from the southern and northwestern area of the
property using a backhoe, bulldozer, and small Bobcat excavator. The excavated soil, totaling
approximately 850 cubic yards, was stockpiled and covered with polyethylene sheeting. Once the
. contaminated soil was excavated, confirmatory samples were collected from the excavation and
analyzed for the presence of arsenic [9; 10]. Review of background levels of arsenic and
confirmatory results for arsenic in soils which remain on-site indicated that there were at least two
samples with concentrations of arsenic in soils greater than three times the background

concentration. Analytical results of surficial soil samples are dlscussed in the Soil Exposure Pathway
section of this evaluation.

On 4 June 1996, four additional test pits were excavated on Lot Nos. 12 and 13 respectively (TP-401
through TP-408) and four test pits were excavated on lot 15 (TP-409 through TP-412). The test pits
were excavated to determine if the material observed in the original excavation was present in these
test pits. None of the test pits had materials observed in the original excavation [12, pp. 3-7].

According to a Bill of Lading, dated 24 June 1996, 2,966.40 tons of soil excavated from the property

were disposed of at New Hampshire Waste Management’s lmed landfill in Rochester, New
Hampshire [12].

A Method I Risk Characterization was completed by 21E, Inc., in accordance with the guidelines of

the MCP, 310 CMR 40.0000, to determine if a “Level of No Significant Risk™ existed on the

property. Method I was chosen to demonstrate that a “Level of No Significant Risk” existed since
only soil contamination was reported on the property {12, p. 7]. The groundwater at the property was

~ classified as: GW-1 because the property is located within a Massachusetts Interim Wellhead

Protection Area. The soil category was chosen as S-1 because the soil was considered accessible

since the depth of soil samples collected was less than 1 ft below ground surface (bgs) {12, pp. 8-9].

- According to 21E, Inc., exposure point concentration for arsenic was 9.99 ppm which was calculated
by averaging the post removal sampling concentrations for arsenic. Backgrotind arsenic levels were
evaluated by collecting and analyzing soil samples between the two areas of soil contamination. The
average background levels for arsenic in soils was estimated to ‘be 6.24 ppm [12, p. 10-11]. 21E,
Inc., further stated that according to James Dragun’s The Soil Chemistry of Hazardous Materials
- (1988), the typical range of arsenic concentrations in Woburn (native) soils is between 1.0 ppm and
40.0 ppm. Therefore, comparing the average exposure point concentration to background data from
the property and to that reported in the literature, it was concluded by 21E, Inc. that the conditions
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at the property did not pose any significant risk and hence a Permanent Solution had been achieved
meeting the requirements of MCP regulations [12. p. 11).

Table 2 presents identified structures or areas on the Riley Co. property that are documented or

potential sources of contamination, the containment factors associated with each source, and the
relative location of each source.

Table 2

Source Evaluation for John-J. Riley Co. Property

Source Area Containment Factors Spatial Location
Contaminated Soil None _ Southern and northwestern
portions of the property

Dmmé.g'f(coﬁiéiniﬂg VOCs) - |th.cor_1crete ﬂoor and no "'.

199 Wildwood Avenue
| ﬂoor Qralns I

(34, pp. 1-7]

~ Table 3 summarizes the types of potentially hazardous substances which have been dlsposed used,
or stored on the Riley Co. property.

Table 3

Hazardous Waste Quantity for John J. Riley Co. Property

v -

Quantity Years of “Years of " --

Substance or Volume/Area Use/Storage Disposal " Source Area
Metals including arsenic; barium; 15.8 acres 1915 to ) 74 y.ea?s‘ Contammated |
cadmium; chromium (III); chromium - ' 1989 ~ o | Soil -

(IV); lead; and silver.

There are a number of other potential sources of contamination in the vicinity of the Riley Co.
property. Approximately five State-listed sites are located within 0.5-radial miles of the property.
Three Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) facilities are located within 0.5-radial miles of the property. Seven RCRA generators
are located within 0.5-radial miles of the property. The Wells G & H Site, currently a NPL site, is
~ located 2,000 ft northeast of the property.
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WASTE/SOURCE SAMPLING

In May 1990, 21E, Inc., advanced four borings and completed them as monitoring wells, designated
MW-1 through MW-. on the property. Soil samples from the four new soil borings were collected
by 21E. Inc. The soil samples were analyzed for RCRA-8 metals, VOCs, TPHs, SVOCs. pesticides/
'PCBs. Analytical results did not reveal any VOCs, TPHs, SVOCs, or pesticides/PCBs in any of the
soil samples collected. Five metals including arsenic, barium, cadmium, chromium, and lead were
detected in the soil samples collected from the property. However. 21E Inc. concluded that all the
metals detected were within the commonly expected range found in soils in the region {2; 3, pp. 6-7]

Surficial soil samples were collected by 21E, Inc. on 30 and 31 January 1996. The analytical results
of these soil samples are discussed in detail in the Soil Exposure Pathway section of this evaluation.

GROUNDWATER PATHWAY

Approximately 60% of the property is covered by asphalt paving or buildings. The mean annual
precipitation for Reading, Massachusetts, measured approximately 3.5 miles northeast of the
property, is 46.64 inches [21].

Bedrock beneath the property consists of diorite and gabbro subordinate metavolcanic rocks and
intrusive granite and granodiorite. No bedrock outcrops were observed at or in the vicinity of the

property [4; p. 15). No bedrock formations mapped within 4-radial mrles of the property exhibit
karst characteristics.

“Groundwater is approximately 10 ft beneath the property and flows easterly towards the Aberjona
River [10]. The primary aquifer in the Aberjona River valley is the stratified drift deposits (outwash

“sand and gravel) that underlie the property and surrounding area. The primary recharge source for
the aquifer is precipitation and surface water infiltration. The transmissivity of the primary aquifer
has been mapped as > 4,000 square ft per day (ft*/day) with an estimated potential well yield of >
300 gallons per minute (gpm) [49, p. 48]..

All or part of the following Massachusetts cities and towns are located within 4-radial miles of the ..
Riley Co. property: Burlington -(population 23,301), Medford (population 56,702), Reading -
(population 22,671), Stoneham (population 22,183), Winchester (population 20,405), Wilmington
(population 18,488), and Woburn (population 36,407) [16-19; 29].

There are no active drinking water supply wells located in the vicinity of the property. The nearest
documented groundwater source of drinking water are the Woburn Water Department Horn Pond
wells located approximately 2.3 to 2.5 miles southwest of the property [19; 22]. Woburn Municipal
- Wells'G & H are located approximately 2,000 ft northeast of the property, east of the Aberjona
River. These two wells are not considered drinking water supplies because they were closed in 1979
due to VOC contamination (mainly trichloroethene (TCE), 1,1,1-TCA, and perchloroethylene)
alleged to have originated from industrial properties in the area [49, p. 22]. However, according to
MA DEP, the property is located in an interim wellhead protection area {12, pp. 8-9].
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Two million gallons of water per day are supplied to the City of Woburmn Water Department by the

-Massachusetts Water Resource Authority (MWRA) from the Quabbin Reservoir. The remaining

water for Woburn is supplied by the six public supply wells located near Horn Pond. Since no single
source in the system contributes more than 40% of the total supply, the 36,407 persons served by the
system are apportioned evenly among the seven sources [26; 34].

Wilmington's public drinking water is supplied by eight groundwater wells located throughout the
town. Five of the wells are within 4-radial miles ot the property. Since no single source in the
System COnuIbules MOre idil 4U7o 01 e Lol Suppiy. tie i 5,483 persuns served oy i sysleil dic
apportioned evenly among the eight sources [30; 35]. '

Medford and Stoneham's public drinking water is supplied 100% by the MWRA {33; 41].

Winchester's public drinking water is supplied by North Reservoir, Middle Reservoir, and South
Reservoir, none of which are located downstream of the property [40].

‘Reading's public drinking water is supplied by nine groundwater wells, eight of which are located

off of Strout Avenue and the other is located at the end of Beverly Road. All of the wells are located
within 4-radial miles of the property. Since no single source in the system contributes more than
40% of the total supply, the 22,671 persons served by the system are apportioned evenly among the
nine sources [32; 36]. Burlington's public drinking water is a blended system supplied by five
groundwater wells and the Mill Pond Reservoir, none of which are located within 4-radial miles of -
the property [31]. Table 4 summarizes the populations which rely on public groundwater sources

~ for drinking water within 4-radial miles of the property.
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Table 4

Public Groundwater Supply Seurces Within 4-Radial Miles of

John J. Riley Co.
Distance/Direction . Location of Est. Pop.
From Site _ Source Name Source* Served Source Type®

2.2 miles Southwest Horn Pond Weils A,B.&C | Woourn’ ’ C3.0U5 | | itree uverourden wc?

2.3 miles Sou_thwest Hom Pond Well D _ Wobu?ﬁ - 5,201 -One overbprq:eh;_virell

2.5 miles Southwest | Hom Pond WellE& F Wobum | 10,402 “Two overburden wells
26 miles_ N'o_ﬂhwest:_ : _¢hé§tnut StWells 1& 2... o Wllmmgton . 4,622 Two_'o.v__e:i'_l')._'“.' de _:\'yjélls

2.9 miles Northwest | Main St. Well Wilmington 2,311 One overburden well
3.0 ni_ii'és;ﬁqfr}z.ﬁa_' ] f:_ge'"_'\'}_erly;Roaq We]l o Readlng 25 19- One oVerbu'i;i;ég};fyycll

3.5 miles Northwest | Butters Row Wells 1 & 2 Wilmington 4,622 Two overburden wells

* Indicates town in which well is located
. ® Overburden, Bedrock, or Unknown

[19; 23; 25; 27-29]

Private groundwater supplies located within 4-radial miles of the property were estimated using

equal distribution calculations of U.S. Census CENTRACTS data identifying population,
households, and private water wells for "Block Groups" which lie within or partially within
individual radial distance rings measured from the Riley Co. property. The nearest private well is
estimated to be located between 0.25- and 0.5-radial miles from the property, but has not been

specifically identified due to lack of private well information for Woburn [11]. Table 5 summarizes -

the total population which relies on groundwater. within 4-rad1al miles of the property. = -
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- Table 5 |

Estimated Drinking Water Populations Served By Grqun.dw'ater Sources
Within 4-Radial Miles of John J. Riley Co. '

Radial Distance From Estimated Population : Total Estimated Population
Rilev Co. Served by Estimated Population Served by Groundwater
BN T Camerad e DTt 1T Conimppn Within tho Divs

> 0.00 to 0.25 0 0 0

>02510050 | 3 o T

>0.50 to 1.00 12 0 | 12

> 1.00:'_t0 2:.0'0. o e 91 ) . 1 .; 0 . T 9] :-:.:::.._::

> 2.00 to 3.00 166 40,658

>300t0400 .. —— —1= 24774 R s
TOTAL ‘ ' 501 65,432 B - 65,933

[11; 19; 23; 25; 27-29]

From November 1980 to March 1981, E&E, under contract to the EPA, conducted a SI and sampled
groundwater from wells PW-01 and PW-02. The results revealed VOCs in both wells. Total VOCs

in PW-02 ranged from 28 parts per billion (ppb) to 1,372 ppb and total VOCs ranged from 10 ppb
to 53 ppb in PW-01. The source of contamination was not'determined by E&E (3, p. 5].

In 1983, YE?ARS conducted subsurface investigations of the property and excavated nine test pits
on the 15.8-acre Riley Co. property. Six overburden monitoring wells (which no longer exist on the
property) were also installed on the property by YE?ARS in 1983 and designated Y-B1 through Y-
B6. Groundwater samples were collécted from monitoring -wells Y-B1, Y-B2, and PW-01 and .
analyzed for chlorinated solvents by EPA Method 601. No chlorinated solvents above the
instrument detection limit of 0.1 ppb were noted in monitoring well Y-B1. The sample from PW-01
was found to contain 0.4 ppb of trans-1,2-dichloroethéne and 0.4 ppb of TCE. There was a
substantial decrease in the concentrations of VOCs in PW-01 than those reported in 1980/1981 by
E&E. The YE2ARS report concluded that the Riley Co. tannery was not a probable source of the
contamination documented in PW-02 and Wobum Wells G and H [3, p. 5].

In July 1989, Geraghty & Miller, Inc installed three wells designated RR-1 through RR-3, under
authorization of Beatrice Foods, Inc. In May 1990, 21E, Inc. installed four additional monitoring
wells, designated MW-1 through MW-4, on the property, and collected groundwater samples from
both existing (RR-1 through RR-3) and new wells. The groundwater samples were analyzed for
. RCRA-8 metals, VOCs, TPHs, SVOCs, pesticides, and PCBs. No VOCs, TPHs, SVOCs,
pesticides/PCBs were detected in any of the seven groundwater samples. No metals were detected
above MA DEP Drinking Water Standards [2; 3, pp. 6-7].
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On 16 Apnl 1993. 21E, Inc. collected groundwater samples from monitoring wells MW-1, MW-4,
and RR-1 through RR-3 and analyzed the samples for VOCs by EPA Method 8240, for TPHs, for
RCRA-8 metals, and for SVOCs by EPA Method 625. VOCs and TPHs were not detected above
their respective detection limits in any of the samples collected. Metals, including arsenic at 0.16
ppm, chromium at 0.57 ppm, cadmjum at 0.019 ppm, and lead at 0.11 ppm, were present in sample
MW-4.- RR-1 contained concentrations of arsenic at 0.021 ppm, chromium at 0.11 ppm, and lead
at 0.02 ppm. RR-1 did not contain cadmium above the detection limit. However, the report did not
include the value for the detection limit. START selected groundwater sample RR-1 as the reference
sampie 10 represent e DACKEIV UG CONUILONS 4s 1t CONldiied Uie 1oWest CONCenNuauons ol meias.
RR-2 was reported to contain arsenic at 0.066 ppm, and chromium at 0.20 ppm. SVOCs, including
butylbenzyl phthalate at 23 ppb and di-n-butyl phthalate at 30 ppb, were reported in RR-2. However,
both of these compounds were detected in the laboratory blank samples as well 3, pp. 19-22].

START did not perform groundwater sampling as part of the Riley Co. SIP. Based on analytical
results from previous groundwater samples collected by 2iE, Inc. from the Riley Co. property,
groundwater beneath the property has been impacted by a release of hazardous substances which
appears to be attributable to on-site sources; however, due to the distance of active drinking water
sources (i.e., greater than 2 miles) from the property and the presence of other industrial sites in the

area, no drinking water sources are known or suspected to have been impacted by the release from
~ on-site sources.

SURFACE WATER PATHWAY

START personnel located one of the two on-site catchbasins and the ditch shown on the site sketch
prepared by 21E, Inc. in their 1990 and 1993 ESA Reports. However, based on conditions observed
during the START on-site reconnaissance of the property, most of the runoff from the paved portions
. of the property flows toward catchbasins located on Salem Street {43, pp. 2-4]. ’

* Surface water runoff from the property flows via catchbasins and storm sewers located on Salem
Street towards the wetlands associated with a drainage swale located approximately 1,500 ft east of
- the property. These wetland areas, which are contiguous with the Aberjona River, remain wet for
most of the year (Figure 4). The swale is classified by the U.S. Geological Survey (USGS) as an
intermittent stream and has a length of reach of approximately 1,000 ft. The swale eventually drains
into the Aberjona River located approximately 2,500 ft east of the property [3, pp. 3-4]. The’
Aberjona River flows south for 5.9 miles and drains into the Mystic Lakes which in turn discharge
into the Mystic River. For the purposes of this SIP, the Mystic Lakes are considered to be part of
the Mystic River. The Mystic River continues for 6.5 miles and discharges into Boston Inner

Harbor. The 15-mile downstream pathway terminus occurs as a 2.4-mile arc in the Boston Inner
Harbor [16-19].

CASTART\ jjriety\jjriiley.rpt o 16 | 25 September 1998



o~ ——

; \
"cj
/9 b

NOT TO SCALE

Lo SN
T o Sl :
(}{ ISHS = !
* PECBAELE =TiNT ‘
- OF ENTE "
M - - [
= —_— DIREC P FLOW

UGING STATIGN

UPPER MYSTIC LAKE

<

 MYSTIC RIVER

Flow Rate 118.8 cfs

G
Ch Bl(‘ FEZT/ C_,DNU

—MILE DOWNSTREAM -
TERN”NUC (2. »—.w‘h ARC:

BOSTON
INNER

Estimated Mean Annual

BASED ON USGS READING AND

BOSTON NORTH, MA QUADRANGLE

‘T’

SURFACE WATER PATHWAY SKETCH

JOHN J. RILEY CO.

HWRE

CivileEnvir

logiceStructurol

Waste € ingsSurveying
REGION t SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM
0D § DRAWN BY: DATE
228 SALEM STREET 97 —06— 0019 VK. 8—26-97
WOBURN, MASSACHUSETTS —
HW156 /SURFWATER FIGURE 4
CASTART\ jiriely\jjriiley.rpt 17 ~

25 September 1998



file://C:/ST

The wetlands have a mean annual flow rate of less than 10 cubic ft per second (cfs) at the probable

point of entry (PPE) to the downstream surface water pathway. The Aberjona Riverat its confluence

with the drainage swale has a mean annual flow rate of < 28.9 cfs. A USGS gauging station, located

approximately 3.5 miles downstream of the PPE. has a recorded mean annual flow rate of 28.9 cfs.-
No additional USGS gauging stations are located on the Aberjona River [30]. The mean annual flow

. rate for the Mystic River was estimated to be 118.8 cfs by using the drainage basin area to calculate

the tlow rate {37]. Table 6 summarizes the characteristics of surface water bodies located within 13-

downstream miles< nf the nronertv.

Table 6

Surface Water Bodies Along the 15-Mile Downstream Pathway from John J. Riley Co.

Length of
Length of Reach Flow Characteristics Wetlands
Surface Water Body Descriptor* (miles) (cfs)° (miles)
Wetlands Minimal stream - 02 <10 cfs 0.2

AberjonaRJver * 'Small to moderate . f'j ST 5+ Case

o .. - lstream I - R :

Miystic River Moderate to large 6.5 - 118.8 0.7
stream : :

‘Bosto Inner:Harbor. .. ;| Coastal tidal

* Minimal stream < 10 cfs. Small to moderate stream 10-100 cfs. Moderate to large stream > 100-1,000 cfs. Coastal tidal
waters (flow not applicable).
® Cubic ft per second.

(8; 22-25: 30: 36}

No surface water drinking water intakes are located along the 15-mile downstream pathway from
the Riley Co. property [38]. The Aberjona and Mystic Rivers are designated as Class B waterways
by MA DEP along their entire lengths. They are further noted as warm water fisheries along their
entire lengths [42]. Approximately 2.9 miles of wetland frontage exists within 15-downstream miles -
of the property [22-25]. Habitats for seven State-threatened species, one State-endangered species,
_two Federal-candidate species, and two Federal-endangered species are located along the Aberjona
and Mystic Rivers within 15-downstream miles of the property [39]. Table 7 summarizes the
sensitive environments within 15-downstream miles of the property.
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" Table 7

Sensitive Environments Along the 15-Mile Downstream Pathway from

John J. Riley Co.
Sensitive Sensitive Downstream Flow Rate
Environment Environment Surface Distance from at Environment
Name Tvpe Water Bodv PPE (miles) (cfs)?
r I .. '
Wwetlanus U2 e G AOZC TR viv .l < v
Wetlands
. Clean Water Act Clean Water Act - Aberjona River -~ f - .o - 02 L ; 289 i
Aberjona River 2.0 miles of Aberjona River 0.2t06.1 289
Wetlands Wetlands _
 Vascular Plants ' State-threatened. Ab'erjona.'RiVer ' B 233 B < 289 o
Dicotyledoneae . Species Habitat . R G
Invertebrates Insecta State-threatened Aberjona River 2.54 28.9

- Dicotvledoneae

| State-threaterie d.
-1:'Species Habitai

. Vasciilar Plants -

| Species Havitat

| Aberjoria River. -

Vascular Plants
Dicotyledoneae

State-thl:eatcned

Species Habitat

Aberjona River

" Dicotyledoneae

E Stafe-ﬂlreafex_{éd_: _

- Vascular _Planfs-_ _
{- Species Habitat. .-

-b_erj_c)__r;\'a.["{i\_/:.el';

Vascular Plants

State-threatened

Aberjona River

28.9

Dicotyledoneae Species Habitat
- Mystic River | 0.7 miles of | :._"M)./.S_tic’liivér S
. Wetlands -"Wetlands ) ST

Vertebrates Aves

Federal-candidate
Species Habitat

Mystic River

118.8

v e_ltébr'z__ite's A

eralendan
Species:Habitat.-

Vertebrates Aves

State-endangered
Species Habitat

Mystic River

10.86

118.8

| Vertebrafes.

Vertebrates Aves

Federal-endangered

| Mystic River

- 11.58

118.8

Species Habitat

* Cubic ft per second

CWA =
PPE =

[22-25; 39]
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No surface water sampling associated with the Riley Co. property has been conducted to date [12).
Given the distance from the property to the PPE, and the location of other industries between the
property and the PPE. an observed release to surface water would be difficult to document. Thereby,.
‘no known release to the surface water pathway has been documented and no impacts to the Aberjona
River are known or suspected.

'SOIL EXPOSURE PATHWAY -

fnere are Do wii-uimie emproyces Ol Ule KUY Lo, PIOPEily Wio Work iof C’nanés‘i‘c Ciguwili, W. A,
Kraft, and New England Trucking Co. {43]. There are no residents on the property; the nearest
residence is located at 250 Salem Street approximately 200 ft south of the property [43, p. 5]. The -
nearest school to the property is the White School located approximately 3,200 ft southwest of the
property [17]. No terrestrial sensitive environments are noted on the property [43]. An estimated
9,806 persons live within 1-radial mile of the property [20].

On 30 and 31 January 1996, during a MA DEP-approved soil sampling program, 28 test pits (TP-1
through TP-28) were excavated by 21E, Inc. at 228 Salem Street which was listed as LTBI by MA
DEP. The majority of the test pits were excavated systematically in a 200-ft interval grid pattern in
the northwestern and southern portions of the property. TP-9 was excavated in the vicinity of the
former USTs; TP-10 was excavated in the vicinity of the former bag house; TP-14 was excavated
in the former hide storage area; TP-19, TP-20, and TP-21 were excavated in the vicinity of the
former sludge disposal area; and TP-18 and TP-22 were excavated in the vicinity of the former
catchbasin. Soil samples were collected from the surface at each test pit location and at changes in
lithology. All soil samples were screened in the field for VOCs using a PID. Selected soil samples
were submitted for laboratory analysis for RCRA-8 metals [12, p. 2].

The analytical results indicated that the 0 to 1 ft sample from TP-1 contained arsenic at 95 ppm, and
the 0 to 0.5 ft sample from TP-12 contained arsenic at 40 ppm triggering an Imminent Hazard
condition {12, p. 3]. Three additional test pits, TP-109, TP-110, and-FP-111, were excavated around
TP-12 in an attempt to delineate the extent of surficial arsenic contamination. Soil samples collected
from 0.5 to 1 ft from TP-109 contained elevated levels of chromium and arsenic, while the 0 t0 0.5

ft soil samples contained lower levels of these compounds and did not present an Imminent Hazard
condition [12, p. 2-3].

On 11 June 1996, 21E, Inc. submitted an IRA Status Report to MA DEP on behalf of Wedel
Corporation. The report stated that the excavation of the contaminated soil was conducted on 29 and
30 May and 4 June 1996. Soil was excavated from the test pits to a depth of 1 ft bgs. The excavated
soil, totaling approximately 850 cubic yards, was stockpiled and covered with 6 mm thick
polyethylene sheeting. Once the contaminated soil was excavated, confirmatory samples were
collected and analyzed for the presence of arsenic [9; 10]. Confirmatory samples collected 0 to 1
~ ft bgs indicated arsenic concentrations ranging from 3.9 ppm to 29 ppm. Soil samples from test pits
around TP-1, collected 0 to 0.5 ft bgs, contained arsenic levels ranging from 13 ppm to 29 ppm [12,
p. 9]
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The sample collected from TP-208 contained the highest concentration of arsenic. Background
levels of arsenic were determined on the property by collecting samples between the two areas of
arsenic contamination and from locations surrounding the property. Sample TP- 6 contained arsenic
at 8.6 ppm and this is the highest level of background arsenic concentration in the proper’t\ and
surrounding soils.

Due to the availability of third party soil data, START personnel did not collect soil samples as part
of the Rlley Co SIP Based on 5011 samp]m0 conducted bv 71E Inc on 4 June 1996 a release of

)
il At e Dae D e a e Sl o e s

L,.,_.._, viies . RN - ERC

site observations and condmom and the 1ac,k ot publxc use of the propcrty, no 1mpacts to nedrby

_‘re51dent1al populations is known or suspected.

AIR PATHWAY

There are 56 full-time employees on the property who work for Charles Ice Cream, W.A. Kraft, and
New England Trucking Co. [43]. There are no residents on the property; the nearest residence is
located at 250 Salem Street approximately 200 ft south of the property [43, p. 5]. An estimated
147,048 persons live within 4-radial miles of the property [20]. Table 8 summarizes the estimated
population within 4-radial miles of the property. '

. Table 8

Estimated Populations Within -4-R_adial- Miles of John J Riley Co.

Radial Distance from the John J. Riley Co.

(miles) Estimated Population
On a Source 56 .
. >0.0010025 . .. 446

>0.251t0 0.50

1,644

>1.00 to 2.00

- 36,299

>3.00t04.00

55,226

TOTAL

147,048*

* excludes on-site workers

[20]

Approximately 2,000 acres of wetlands are located within 4-radial miles of the property. In addition,
habitats for 11 State-threatened, and/or endangered species and two Federal-candidate species are
located within 4-radial miles of the property [32]. Table 9 summarizes the sensitive environments
located within 4-radial miles of the property.
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"Table 9

Sensitive Environments Located Within 4-Radial Miles of John J. Riley Co.

Radial Distance from John J. Riley Co. (miles)

Sensitive Environments/Species (status)

>0.00t00.23 . Water body protected by Clean' Water Act
T2 nore weatlnede |

>0.2510 0.50 43 acres wetlands

>0.50 to 1.00 62 acres wetlands

> 1.00t0 2.00 258 acres wetlands

>2.001t03.00

Seven State-threatened species habitats

One State

.énd'an_ gered Spécigs_ habitat

592 acres wetlands

>3.00 to 4.00

Two State-threatened species habitats

EO'.\?':SE‘_?-‘_

...... endangered species fiabitat -

Two Federal candidate species habitats

_ Wetlands o

[22-25; 39; 50]

No air sampling has been conducted on the propéﬁy to date [1-12; 43]. During the START on-site
reconnaissance, ambient air was monitored using a PID. No readings above background were noted

[43].

" No laboratory qualitative air samples are known to have been collected from the Riley Co. property.
Neither a release to the ambient air from on-site sources nor impacts to nearby residential

.populations or sensitive environments are known or suspected.
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SUMMARY

John J. Riley Co. (Riley Co.) property is located at 228 Salem Street in Woburn, Middlesex County,
Massachusetts. The property comprises 15.8 acres and is located approximately 2.500 feet (ft) west
of the Aberjona River, and 3,350 ft northeast of Wobuifi High School. The property is bordered by
greenhouses to the south, remdenc_es to the east, Boston & Maine (B&M) Railroad tracks to the
northeast. and the properties occupied by BASF and Toxikon Laboratories to the west.

The Riley Co., while in business. operated two production wells PW-u1l (located on e northeast
portion of the property) and PW-02. A wooded area, formerly owned by the Riley Co., is located
across the B&M Railroad tracks, northeast of the Riley Co. This area is currently owned by the
Wildwood Conservation Trust, and is the location of a former production well for the Riley Co.
(PW-02). The two inactive City of Woburn public water supply wells (Wells G and H) are located
approximately 2,000 ft northeast of the property. The production well, as well as Wells G and H,
were found by Massachusetts Department of Environmental Quality and Engineering (MA DEQE)
to be contaminated with volatile organic compounds (VOCs) in 1979. Wells G and H were

subsequently listed on the Envuonmental Protection Agency (EPA) Superﬁmd National Priority List
(NPL) as the Wells G & H site.

The Riley Co., owried by Mr. John J. Riley, operated as a tannery on the property for approximately

74 years from 1915 until 1989. From December 1978 to January 1982, the company continued

~ operations on site but was owned by Beatrice Foods, Inc. Mr. Riley, the president of the tanning

company, reacquired the business from Beatrice Foods, Inc. in 1983. Tannery operations continued
until 1989 at which time all the equipment was removed and operations ceased. In June 1994, the

Maggiore Companies ( property developers), subdivided the property into six lots and labeled them
as Lot Nos. 11 through 16. '

Several environmental investigations have been performed on the Riley Co. and other industrial
facilities located to the south and east of the property. In 1987, the Riley Co. was listed with the MA
DEQE as a Location to be Investigated (LTBI) due to the contamination in the production wells and
trace contamination discovered in soil borings on the property. However, the investigations

concluded that the Riley Co. tannery was not a probable source of contammatxon found in the four
wells.

According to Massachusetts Department of Environmental Protection (MA DEP, formerly MA
DEQE), the tanning operations on the property included primarily the “chrome” tanning of hides into
shoe leather. The facility was considered by MA DEP as a medium-sized operation. The facility
reportedly used hexavalent chromium as a raw material in the “chrome” tanning process. However,
prior to the introduction into the tanning process hexavalent chromium was converted to trivalent

~ chromium.

Between November 1980 and March 1981, Ecology & Environment, Inc. (E&E), under contract to
the EPA, conducted a Preliminary Assessment (PA) and a Site Inspection (SI) on the property. In
1983, Yankee Environmental Engineering and Research Services, Inc. (YE?ARS) conducted
subsurface investigations of the property and excavated nine test pits on the 15.8-acre Riley Co.
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property. Six overburden monitoring wells were installed on the propertv (Y- Bl throu0h Y -B6).
Groundwater samples were collected and analyzed for chlorinated vOCs by EPA Method 601.

YE2ARS noted that there was a substantial decrease in the concentrations of VOCs in PW-01
compared to those reported in the 1980/1981 E&E Investigation. The YE’ARS report concluded that

the Riley Co. tannery was not a probable source of the contamination documented in PW-02 and ce i

Woburn Wells G and H.

In 1990 and 1995, 21 b.aiic., cuieacied Covininnieni! Sies Sccecements IESAS) on the Riley Co.

Property. Monitoring wells were installed and Uround\\ ‘ater and soil samples were collecied 1roin
" the property. Based on the sampling results, 21E, Inc. reported that there was no eviden€e of a
release of oil or hazardous materials to the groundwater from the Riley Co. property. In addition,
based on the data from these investigations, 21E, Inc. concluded that tannery operations at the
property have not adversely affected the environmental integrity of the property.

On 7 March 1994, Ms. Sandra M. Hebert, Licensed Site Professional (LSP) for 21E, Inc. submitted
an LSP Evaluation Opinion Statement (EOS) on behalf of Wedel Corporation, the potentially
responsible party (PRP) and Maggiore Companies (property developers) to MA DEP for the 228
Salem Street property (which was listed as a LTBI site by MA DEP on 1S January 1987) pursuant
to Massachusetts General Laws (MGL) 21E and 310 CMR 40. .0000.

On 4 January 1996, MA DEP issued a Notice of Noncompliance and Notice of Audit (NOA)
Findings to Wedel Corporation. MA DEP determined that the LSP EOS submittal was in
noncompliance with one or more laws, regulations, orders, licenses, permits, or approvals enforced
by MA DEP. In addition, the audit identified that inadequate information was available on the extent
of release. vertical and horizontal extent of contamination, and risk characterization.

On 30 and 31 January 1996, during the MA DEP-approved soil sampling program conducted by 21E,
Inc., 28 test pits (TP-1 through TP-28) were excavated across the undeveloped lots at the Riley Co.
property (Lot Nos. 12, 13, 15, and 16). Surficial soil samples were collected from the test pits. All
soil samples were screened in the field for volatile organic compounds (VOCs) with a
photoionization detector (PID). Selected ‘surficial soil samples were submitted for laboratory
analysis for RCRA-8 metals. Soil samples from two areas in the southern and northwestern portions
of the property were found to be contaminated with arsenic. The levels of arsenic in the soil samples
collected from the vicinity of TP-1 triggered an “imminent hazard condition”. '

On 11 June 1996, 21E, Inc., submitted an Immediate Response Action (IRA) Status Report to MA .
DEP on behalf of Wedel Corporation. The report stated that the excavation of the contaminated soil
was conducted on 29 and 30 May and 4 June 1996. The soil was excavated from the southern and
northwestern area of the property using a backhoe, bulldozer, and small Bobcat excavator. The
excavated soil, totaling approximately 850, cubic yards, was stockpiled and covered with
polyethylene sheeting. Once the contaminated soil was excavated, confirmatory samples were
collected from the excavation and analyzed for the presence of arsenic.
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A Method I Risk Characterization was completed by 21E, Inc., in accordance with the guidelines of

" the MCP, 310 CMR 40.0000. 10 determine if a “Level of No Significant Risk” existed on the- |

property. Method | was chosen to demonstrate that a “Level'of No Significant RlSk exrsted since
only soil contamination was reported on the property.

" According 10 21E, Inc., exposure point concentration for arsenic was 9.99 ppm which was calculated

by averaging the post removal sampling concentrations for arsenic. Background arsenic levels were

. evahured hv enllecting and anah:zing soil samnles hetween the twa areas of soil contamination. The

average background levels for arsenic in soils was estimated to be 6.24 ppm. ln addiuon, according
to The Soil Chemistry of Hazardous Materials, the typical range of arsenic concentrations in
Woburn (native) soils is between 1.0 parts per million (ppm) and 40.0 ppm. Therefore, comparing
the average exposure point concentration to the background data from the property and to that
reported in the literature, it was concluded by 21 E, Inc. that the conditions at the property did not

pose any significant risk and hence a Permanent Solution had been achieved meeting the
requirements of MCP regulations.

There are no active drinking water supply wells located in the vicinity of the property. The nearest
documented groundwater source of drinking water is the Woburn Water Department's Horn Pond
wells located approximately 2.2 miles southwest of the property. The nearest private water supply
well is estimated to be located between 0.25 and 0.5-radial miles of the property. - Approximately
65,933 persons rely on groundwater for drinking water within 4-radial miles of the property.

Groundwater beneath the property is documented to be contammated with metals such as arsenic,
chromium, and lead.

o
The property lies within the Aberjona Rlver Basin. Surface water runoff from the property flows
via catchbasins and storm sewers located on Salem Street towards the wetland areas associated with
a drainage swale located approximately 1,500-ft east of the property. No surface water drinking
water intakes are located within the 15-mile downstream pathway from the Riley Co. property.
Approximately 2.9 miles of wetland frontage exists within 15-downstream miles of the property. .
Habitats for eight State-threatened species, one State-endangered species, two Federal-candidate

species, and two Federal-endangered species are located along the Aber_]ona and Mystic Rivers

within 15- downstream miles of the property

There are 56 full-time _employees on the property who work for Charles Ice Cream, WA. Kraft,and
New England Trucking Co. There are no residents on the property; the nearest residence is located
at 250 Salem Street approximately 200 ft northeast of the property. An estimated 9,806 persons and

- 147,048 persons live within 1-radial mile and 4-radial miles of the property, respectively.
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UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF MASSACHUSETTS

ANNE ANDERSON, for herself, and as parent and next
friend of CHARLES ANDERSON, and as Administratrix of
the estate of JAMES ANDERSON; CHRISTINE ANDERSON;
RICHARD AUFIERO, for himself, and as parent and next
friend of ERIC AUFIERO, and as Administrator of the
estate of JARROD AUFIERO; LAUREN AUFIERO; DIANE
AUFIERO, for herself, and as parent and next friend

of JESSICA AUFIERO; ROBERT AUFIERO; KATHRYN GAMACHE,
for herself, and as parent and next friend of AMY
GAMACHE; TODD L. GAMACHE; ROLAND GAMACHE; PATRICIA
KANE, for herself, and as parent and next friend of
MARGARET KANE; KATHLEEN KANE; TIMOTHY KANE and KEVIN
KANE, JR.; KEVIN KANE; DONNA L. ROBBINS, for herself,
and as parent and next friend of KEVIN ROBBINS, and as
Administratrix of the estate of CARL L. ROBBINS, III;
MARY J. TOOMEY, for herself and as next friend of MARY
EILEEN TOOMEY, and as Administratrix of the estate of
PATRICK TOOMEY; RICHARD J. TOOMEY; JOAN ZONA, for
herself, and as Administratrix of the estate of MICHAEL
ZONA; RONALD ZONA; ANN ZONA; JOHN ZONA; and PAT ZON2

vsS

CRYOVAC, Division of W. R. Grace & Co.; W. R. GRACE &
CO.; JOHN J. RILEY COMPANY, Division of Beatrice Foods

Co.; BEATRICE FOODS CO.; and XYZ COMPANY (ies)

CIVIL ACTION
No. 82-1672-S

beposition of JOHN J. RILEY, JR., taken
on behalf of the Plaintiffs, pursuant to the applicable
provisions of the Federal Rules of Civil Procedure,
before Valerie T. Wong, Notary Public within and for
the Commonwealth of Massachusetts, at the offices of
Schlichtmann, Conway & Crowley, 171 Milk Street, Boston,
Massachusetts, commencing at 10:15 o'clock A.M. on
Wednesday, April 3, 1985.
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Appearances:

Jan Richard Schlichtmann, Esq.
Kevin P. Conway, Esq.
Schlichtmann, Conway & Crowley
171 Milk Street
Boston, Massachusetts
for the Plaintiffs.

Andrew S. Schwartz, Esq.
Foley, Hoag & Eliot
One Post Office Square
Boston, Massachusetts
for the Defendants Cryovac, Division of W. R.
Grace & Co. and W. R. Grace & Co.

Neil H. Jacobs, Esq.
ponald R. Frederico, Esg.
Hale & Dorr
60 State Street
Boston, Massachusetts
for the Defendant Beatrice Foods Co.

Mary K. Ryan, Esq.
Nutter, McClennen & Fish
600 Atlantic Avenue
Boston, Massachusetts
for the Deponent.

Roberta K. Schnoor, Esg.
Goodwin, Procter & Hoar
28 State Street
Boston, Massachusetts
for the Defendant Unifirst Corporation.
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MR. SCHLICHTMANN: Same stipulations as in

the other deposit&ons?

MS.

record?

RYAN: Could you state those for the

MR. SCHLICHTMANN: We will waive all

objections,

sign the deposition.

MR.

MR.

MR.

strike?

JACOBS:

except as to form, and he will read and

Waive filing?

SCHLICHTMANN: Right.

JACOBS :

And reserve all motions to

SCHLICHTMANN: Right.

RYAN: All right.

SCHLICHTMANN: Is that satisfactory?

JACOBS :

Agreed.

RYAN: Yes.

SCHLICHTMANN: I think it is

appropriate if the attorneys identify who they are

representing because we have several attorneys for

John J. Riley.

MR.

JACOBS :

Hale & Dorr represents

Beatrice Foods Company and Division John J. Riley

Co.

MS.

RYAN: I am with Nutter, McClennen &
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Fish. We represent John J. Riley, Jr. individually

and John J. Riley, Inc. for the purpose of today's

deposition.

MR. SCHLICHTMANN: But Hale & Dorr does not

represent Mr. Riley individually?
MR. JACOBS: No, sir.
MR. SCHLICHTMANN: Only as in his

association with Beatrice Foods?

MR. JACOBS: We represent Beatrice Foods

Company and its division.
MR. SCHLICHTMANN: Okay.

MR. JACOBS: There is no independent legal

existence. It is just the way you captioned your

case.

MR. SCHLICHTMANN: Is Mr. Riley being

designated as the person most knowledgeable? We

made several deposition requests. Is Mr. Riley --

MS. RYAN: I have voluntarily acceded to

provide Mr. Riley individually for his deposition,
which I understand him to be testifying in.

MR. SCHLICHTMANN: His individual
capacity?

MS. RYAN: Uh-huh.

MR. SCHLICHTMANN: We sent out a notice of

~
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deposition for persons most knowledgeable in areas
of chemical use and waste disposal practices and
environmental matters. I am wondering if any of
those persons --

MR. JACOBS: He is no longer an employee
of Beatrice Foods and we can't designate him.

MR. SCHLICHTMANN: How about for that
period?

MR. JACOBS: He still can't testify about
Beatrice Foods today. We can't designate --

MS. RYAN: I have no knowledge whatsoever
of any of the pleadings you're referring to.

MR. SCHLICHTMANN: Okay.

MR. JACOBS: I understand Mr. Riley is here

today to testify individually; that, as a factual

matter, he is the person who knows the most about
the operations of the Riley Tannery; and that you and
I in our conversations - and I don't know if you had
the same conversations with Mr. Frederico - but we
never really dealt with the issue whether Beatrice
could designate him as the person to testify on
behalf of Beatrice. I have not made an exhaustive

check. We have had some opportunity to discuss this

with in-~-house counsel for Beatrice Foods, and I
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sincerely doubt anyone in the current employ of
Beatrice Foods from the era of Riley Tannery when
Beatrice owned the tannery who had any
responsibility for --

MR. SCHLICHTMANN: Okay. I know what

you're saying.

JOHN J. RILEY, JR.,

a witness called by the Plaintiffs, first having been

duly sworn, on oath deposes and says as follows:

Direct Examination

(By Mr. Schlichtmann) Would you state your name,
please?

John J. Riley, Jr.

Where do you live?

9 Huntington Road, Lynnfield, Mass.

How long have you lived there?

About 18 years.

prior to that time where did you live?

94 Middle Street, Woburn, Mass.

How long did you live at Middle Street in Woburn,

Mass.?

Rbout 17 years.
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(0} Have you ever conducted an investigation to

determine what typés of solvents have been used at

the John J. Riley Company?

MS. RYAN: Objection. You may answer.

A No.

0 Have you ever participated in any investigation

concerning solvent use at the John J. Riley

Company?
MR. JACOBS: Objection.
MS. RYAN: Objection.
A Repeat the guestion.
0 Have you ever participated in any investigation
concerning solvent use at the John J. Riley
Company?
MS. RYAN: Objection.
A We don't use many solvents.
,f Q Mr. Riley, I am asking the question: Have you
258
AN 19 - . . . . .
b - ever part1c1pated in an investigation which
E{{ x determined solvent use at John J. Riley Company.
2
&3 22 ||
X3 MR. JACOBS: I want to note for the
4 23 . . . .
Y record after this lawsult was filed, Michael
24 .
Rodberg and myself, and perhaps others, did
something with Mr. Riley which some people might
; h
m.
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consider investigation. Apparently Mr. Riley does

’

not.

Other than Stahl Finish, who are the other
suppliers of John J. Riley Company of leather
finishing materials Or products?

Sstahl is the biggest one. We buy a little frém
Rohm Haas, R-O-H-M, H~-A-A-S.

How do you spell.that again?

R-0O-H-M, H-A-A-S.

Where is he located?

In Philadelphia.

How long have you been doing business with Rohm
Haas?

It is not a Mr. Haas.

pid I mispronounce the name?

MR. JACOBS: It is the name of the
corporation.
The name of the corporation.

What is the name of the corporation?

Rohm Haas.

That is the name of the corporation?

Yes.

Is there someone you deal with there?

They never really had anyone call on us.
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1983.

And another company toék over John J. Riley Company
in 19837

Yes.

What is that?

John J. Riley Company, Inc.

Does John J. Riley Company, Inc. have shareholders?

Yes.

How many shareholders does it have?
Two.
Who are those two?
My wife and I.
.Your wife and you own 100 percent of the John J.
Riley Company, Inc.?
That is correct.
It says on the second paragraph: John J. Riley
Company is located north of Salem Street in East
Woburn on lots #37 and 96, and comprises
approximately 15.66 acres of land.

Is that a true statement to your
knowledge?

More or less.

It goes on to say: The property is bordered by

the Boston and Maine Railroad to the east,
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MS. RYAN: Objection.

’

No.

what is done with the very little produced from the

finishing process?

passed through the sedimentation tank to the sewer.

To the s0il?

T0o the sewer.

MR. JACOBS: Sewer.

Passed through the sedimentation tank to the sewer?

Yes.

How does it pass through the sedimentation tank to

the sewer?
Sedimentation collects hair or cow shit or pieces

of leather; that is all it does. The liquid

passes on through to the sewer.

Whatever is produced by the finishing process would

go in the sedimentation tank and pass through to

the sewer?

Correct.
and then this sedimentation material that you

described as soupy would be scooped out of the

sedimentation tank and put on the ground to the rear

of the plant?

MS. RYAN: Objection.

— o -
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MR. JACOBS: Objection.

That is correct.

And that has been going on for the last 40 or 50

years?
That 1is correct.

Have you ever done an analysis of that soupy,

sedimentation material?

MS. RYAN: Objection. I will instruct

the witness not to answer in light of your

allegation. I don't think you have a good faith

basis for this line of inquiry. You have

specifically stated in court and in papers you do

not allege the tannexry process is a source of
I think you are entitled to

contamination.

discovery as to what was disposed, and I will permit

discovery in that area.

My question to you is: Have you ever done an

analysis or testing of that sedimentation tank

material?

MS. RYAN: I instruct you not to answer

the question.

MR. SCHLICHTMANN: Do you want to find out

if he did so we don't have to go over to court for

nothing?
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MS. RYAN: Can you answer the question

yes or nov? Y

No.

You never have done a test?

No.
MR. JACOBS: That takes the drama out of

that.
MR. SCHLICHTMANN: I thought we had some~

thing there, Mary-
MS. RYAN: Gosh.

It states in paragraph 3.4.7. on Page 3-11:

Mr. Riley stated that the sedimentation tank is

proximately once a month and the tannery

cleaned ap

waste sludge is disposed of beside the chromium

lagoons.
Is that a true statement?
MS. RYAN: Objectiorn.
MR. JACOBS: Objection.
No.

pid you ever make such a statement?

No.

MR. JACOBS: Objection.

Did you ever indicate anything like that to the

EPA?
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of the Securities Exchange Act of 1934

Fiscal Year Ended February 28, 1983 Commission File No.: 1-831
Beatrice Foods Co.
Delaware 36-078-3330
(State of Incorporation) (I.R.S. Employer Id. No.)
Two North LaSalle Street, Chicago, lllinois 60602
(Address of Principal Executive Offices) (Zip Code)

Registrant’s telephone no., including area code: (312) 782-3820

Securities registered pursuant to Section 12(b) of the Securities Exchange Act of 1934:
Name of Esch Exchenge on
Which Registered

Title of Clats
773 % Sinking Fund Debentures Dus 1994
8% % Sinking Fund Debentures Due 2008
10% % Sinking Fund Debentures Due 2010
$4.00 Convertible Preference Stock, Secoa 1 Series
Series A Cumulative Convertible Preference Stock
Common Stock

New York Stock Exchange
New York Stock Exchange
New York Stock Exchange
New York Stock Exckange
New York Stock Exchconge

New York Stock Exchange
Midwest Stock Exchange

No securities are registered pursuant to Section 12(g) of the Securities Exchange Act of 1934,

Iudicate by check mark whether the Registrant (1) Ea; filed afl reports required to be flad by Sec-
tion 13 or 15(d) of the Securas Exclonss Act of 1534 during the praceding 12 mouths (or for such
shorter period that the Registant was required to file such reports) and (2" has beea subject to such
filinz requirements for the pasl 50 days. Yes _\/ . No .

The aggregate market vatse of all voting stock held by non-affiliates of the Registrant computed
by reference to the last reported price at which stock was sold on May 13, 1983 was approxintely
33,058 million. )

As of May 13, 1983, a total of 99,113,652 shares of Common Stock were outstarciag,

DOCUMENTS INCORPORATED BY REFERENCE

Parts I, II and IV incorporate by reference portions of Beatrice Foods Co. Anaual Report to Stock-
holders for the fiscal year ended February 28, 1983 (“Beatrice’s 1383 Annual Report”™). Part IO in-
corporates by refererce portions of Bestrics Foods Co. Proxy Statement for the Annual Meeting of
Stockholders dated May 8, 1983 (“Beatrice’s Proxy Statement dated May 5, 1983").
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ON THE COVER: THE BUSINESS OF BEATRICE

On the Kennedy Expressway, three miles north Beatrice is one of the world's leading diversified
of Chicago's Loop, star.ds the Beatrice Foods Co. food companies, marketing a wide range of goods
sign, one of the largest outdoor advertisements in and services worldwide. The company employs over
the country. The recently renovated sign promotes 78,000 people at facilities in over 30 countries.
Beatrice's products to more than 700,000 travelers Though varied in scope, each of Beatrice's
daily and symbolizes the company's renewed com- operations has a common characteristic of offering
mitment to marketing. Quality and value. The vast majority of Beatrice
Additional examples of Beatrice marketing businesses are geared 1o consumer markets.
cforts can be found in the “Growth Thiough Opcrations are balanced strategically among
Marketing™ section, pages 16-24, which features five principal business categories. Four of these |
stories about, as well as stockhoider coupons for, make up a solid base of food and food-related prod-
Beatrice products. ucts and services. The fifth encompasses the fields

of consumer, industrial and chemical products.
Throughout Beatrice's ncarly 90-year history. it
) has benefited from the dedication and hard work
of its employees. Their cagemness to respond quickly
to changing market conditions has led to an impres-
sive and consistent performance record.

" To prepare for a more coumpetitive and volatile
economic climate, Beatrice has made the commit-
ment to become a unified, directed marketing
company. This focus on marketing, together with
Beatrice's philosophy of decentralized management
and strong financial controls, places the company
in an excellent position to prosper in the future.

ANNUAL MEETING

The 86th annual mecting of Bzatrice stockholders
will be held in the Grand Ballroom of the Hyatt
Regency Hotel. 151 East Wacker Drive, Chicago, IL,
on Thursday, June 9, at 10:00 a.m. Central Time.

CGORPORATE OFFICES

Two North LaSalle Strect

Chicago. 1L 60602

Telephone (312) 782-3820

Catle Address: BEATRICO CHICAGO
Telex: 234680
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William L. DeHaven, presid<nt of Specialty
Meats, was elected a corporate vice presideat.

Thomas P. Kemp, president of Soft Drinks and
Boutled Water operations, was named a corporate
vice president.

Mary D. Allen, previously assistant vice presi-
dent in the legal department, became vice president
and assistant general counse).

Barhara M. Knuckles, formerly manager of
commuaity and consumer relations, was named
vice president and director of corporate mar-
keting research.

ACQUISITIONS AND DIVESTITURES

In addition to finding familiar faces in new positions,
many new faces appeared around the company be-
cause of acquisitions compieted during fiscal 1983,
In December we acquired Termicold Corporation,
a refrigerated warehouse company with beadquar
ters in Pordand, Oregon. Beatrice now operates

41 warchouses nationally.

In June we completed acquisitions of Coca-Cola
Bottling Company of San Diego and Coca-Cola
Bottling Company of San Bernardino. These acqui-
sitions, along with a few smealler Coca-Cola fran-
chise territories acquired this year, complement our
profitable and promising beverage operations.

During the year Beatrice sold a number of
companies. including Amarillo By-Products and
John J. Riley from the agri-products operations;

Al Tool, Acme Die Casting, and Accurate Threaded
Fasteners from industrial operations; and Brookside
Vineyard. Financial details of acquisitions and
divestitures are found in note 2 of Notes to Consoli-
dated Financial Statements.

CONMIMUNITY RESPONSIBILITY

Your company contirues to invest time and resotirces
to enhance the quality of Life in the communities

in which its employees live and work.

During fiscal 1983, the company contributed
$3 million in direct financial support to a varicty
of educational, cultural, civic and medical institu-
tions. In addition, Beatrice maintained its leadership
positicn in the national food bank program., provid-
ing nearly 2 million pounds of surplus food to the
needy, and continued its financial support for Second
Harvest, the national food bank network.

The company'’s gift-matching program received
wide support from employees who contribute to
many educational, cultural and health-related
organizations.

e e A R Ty G

PRODUCTIVITY/EXPORTS

Much of the credit for Beatrice's ability to grow
during this difficult year must go to our employees.
Through unselfish dedication and commitment

to astrong work ethic, Beatrice showed a substantial
increase in worker productivity even though there
were fewer employees. For all operations, sales per

employee increased nearly 7 percent, while the
work force was down almost £ perceat.

Productivity improvements during fiscal 1983
resulted in a savings of $40 million, up about 60
percent from the $25 million saved last year.

Beatrice continiues to promote export activity
throughout the company through its program
“Expro” Overall, exports declined moderately in
fiscal 1983 as a result of the world-wide recession
and the strong U.S. dollar. We are pasitioned well
to take advantage of worid-wide export oppor-
tunities as conditions improve.

OUTLOOK FOR FISCAL 1984

Given our new marketing direction, the appoint-
ments of capable peopie to key positions, and the
promising upturn mary of our businesses experi-
enced at the close of the fiscal year. we are opti-
mistic about prospects for each of our five operating
segments and for the company as a whole in

fiscal 1984.

Beatrice is a company that plans not for a
single year but for the long-term. Even though we
arc optimistic about next year, we are more con-
cerned with providing a stable base of profitability
for years to come.

The steps we've taken should enable Beatrice
to make substantial progress woward meeting our
long-term cbjectives of 5 perceat real annual growth
and 18 percent return oa equity.

We wish to acknowledge the loyalty and sup-
port of our employees, as well as that of Beatrice
stockholders, customers and suppliers throughout
the world. It is with them that we share the past
successes and the promise of the future.

Sincerely yours,

James L. Dunt
Chatrman

Chief Executive Officer
President

May 5, 1983




The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

Help with this form

JOHN J. RILEY COMPANY, INC. Summary Screen

~ Request a Certificate

The exact name of the Domestic Profit Corporation: JOHN J. RILEY COMPANY, INC.

Entity Type: Domestic Profit Corporation

Identification Number: 042774931

Old Federal Employer ldentification Number (Old FEIN): 000189156

Date of Organization in Massachusetts: 12/30/1982

wyrt€ of Voluntary Dissolution: 05/19/1986

Current Fiscal Month / Day: 12/ 31 Previous Fiscal Month / Day: 00 / 00
The location of its principal office in Massachusetts:

No. and Street: 228 SALEM ST.

City or Town: WOBURN State: MA Zip: 01802 Country: USA

If the business entity is organized wholly to do business outside Massachusetts, the location of that
office:

No. and Street:

City or Town: State: Zip: Country:

Name and address of the Registered Agent:

Name:

No. and Street:

City or Town: State: Zip: Country:

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=True &UpdateAllowed=& FEIN=042774931 (1 of 3)11/30/2006 4:40:30 AM



http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=True&UpdateAllowed=&FEIN=042774931

The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The officers and all of the directors of the corporation:
Title Individual Name Address (no PO Box) Expiration
First, Middle, Last, Suffix Address, City or Town, State, Zip Code of Term g
PRESIDENT JOHN J. RILEY JR. 9 HUNTINGTON RD.,
LYNNFIELD, MA USA
9 HUNTINGTON RD.,
LYNNFIELD, MA USA
TREASURER JOHN J. RILEY JR. 9 HUNTINGTONRD.,
LYNNFIELD, MA USA
9 HUNTINGTON RD.,
LYNNFIELD, MA USA
SECRETARY RICHARD N. JONES 76 COUNTY RD.,
READING, MA 01867 USA
76 COUNTY RD.,
READING, MA 01867 USA
business entity stock is publicly traded:
The total number of shares and par value, if any, of each class of stock which the business entity is
authorized to issue:
Par Value Per Share Total Authorized by Articles Total lssued
Class of Stock Enter 0 if no Par of Organization or Amendments and Outstanding
Num of Shares Total Par Value Num of Shares "
No Stock Information available online. Prior to August 27, 2001, records can be obtained on microfilm.
Consent X_ Manufacturer ___ Confidential Data __ Does Not Require Annual Report
X Partnership __ Resident Agent X For Profit __ Merger Allowed
Note: There is additional information located in the cardfile that is not available on the system.
Select a type of filing from below to view this business entity filings:
ALL FILINGS '
Administrative Dissolution
Annual Report
Application for Reinstatement
Application For Revival
View Filings New Search
g Comments ~

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=True& UpdateAllowed=& FEIN=042774931 (2 of 3}11/30/2006 4:40:30 AM
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin
Secretary of the Commonwealth

One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

JOHN J. RILEY COMPAN.Y Summary _Screern - | Help with ths form

__Request a Certificate

The exact name of the Domestic Profit Corporation: JOHN J. RILEY COMPANY

Entity Type: Domestic Profit Corporation

Identification Number: 041774740

Date of Organization in Massachusetts: 08/11/1915

Date of Involuntary Dissolution: 07/07/1980

Wefrrent Fiscal Month / Day: 12/ 31 Previous Fiscal Month / Day: 00/ 00
The location of its principal office in Massachusetts:
No. and Street: 228 SALEM ST
City or Town: WOBURN State: MA Zip: 01801 Country: USA

If the business entity is organized wholly to do business outside Massachusetts, the location of that
office:

No. and Street:

City or Town: State: Zip: Country:

Name and address of the Registered Agent:

Name:

No. and Street:

City or Town: State: Zip: Country:

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?Read FromDB=Truc& Update Alowed=& FEIN=041774740 (1 of 3)11/30/2006 4:37:34 AM




The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The officers and all of the directors of the corporation:

Title Individual Name Address (no PO Box) Expiration
First, Middle, Last, Suffix Address, City or Town, State, Zip Code of Term S’
PRESIDENT JOHN J. RILEY JR. 9 HUNTINGTON RD.,

LYNNFIELD, MA USA
9 HUNTINGTON RD.,
LYNNFIELD, MA USA

TREASURER JOHN J. RILEY JR. 9 HUNTINGTON RD.,

LYNNFIELD, MA USA
9 HUNTINGTON RD.,
LYNNFIELD, MA USA

76 COUNTRY RD.,
READING, MA USA
76 COUNTRY RD.,
READING, MA USA

SECRETARY RICHARD N. JONES

business entity stock is publicly traded:

The total number of shares and par value, if any, of each class of stock which the business entity is
authorized to issue:

Par Value Per Share Total Authorized by Articles Total Issued
Class of Stock Enter 0 if no Par of Organization or Amendments and Outstanding
Num of Shares Total Par Value Num of Shares

o

No Stock Information available online. Prior to August 27, 2001, records can be obtained on microfilm.

Consent ___ Manufacturer ___ Confidential Data Does Not Require Annual Report

Partnership __ Resident Agent X For Profit __ Merger Allowed

Note: There is additional information located in the cardfile that is not available on the system.

Select a type of filing from below to view this business entity filings:
ALL FILINGS

Administrative Dissolution

Annual Report

Application for Reinstatement

Application For Revival

View Filings New Search

Comments

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc.. .ary.asp?ReadFromDB=True& UpdateAllowed=& FEIN=041774740 (2 of 3)11/30/2006 4:37:34 AM
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

Help with this form

RILEY LEATHER CO., INC. Summary Screen

Request a Certificate

The exact name of the Domestic Profit Corporation: RILEY LEATHER CO., INC.

Entity Type: Domestic Profit Corporation

|dentification Number: (042855195

Old Federal Employer Identification Number (Old FEIN): 000219897

Date of Organization in Massachusetts: 04/01/1985

noe Of Involuntary Dissolution: 08/31/1998

Current Fiscal Month / Day: 12/ 31 Previous Fiscal Month / Day: 00 / Q0
The location of its principal office in Massachusetts:

No. and Street: 228 SALEM ST. .

City or Town: WOBURN State: MA Zip: 01801 Country: USA

If the business entity is organized wholly to do business outside Massachusetts, the location of that
office:

No. and Street:

City or Town: State: Zip: Country:

Name and address of the Registered Agent:

Name:

No. and Street:

City or Town: State: Zip: Country:

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=True&UpdateAllowed=&FEIN=042855195 (1 of 3)11/30/2006 4:41:50 AM




The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The officers and all of the directors of the corporation:

Title Individual Name Address (no PO Box) Expiration
First, Middle, Last, Suffix Address, City or Town, State, Zip Code of Term
PRESIDENT CHARLES J. SHEEHAN 30LD SCHOOL HOUSE RD.,

ANDOVER, MA 01810 USA
3 OLD SCHOOL HOUSE RD.,
ANDOVER, MA 01810 USA

TREASURER EDWARD J. FOLEY JR. 200 BEDFORD RD.,
WOBURN, MA 01801 USA
200 BEDFORD RD.,
WOBURN, MA 01801 USA
SECRETARY EDWARD J. FOLEY JR. 200 BEDFORD RD.,

WOBURN, MA 01801 USA
200 BEDFORD RD.,
WOBURN, MA 01801 USA

o

business entity stock is publicly traded:

The total number of shares and par value, if any, of each class of stock which the business entity is
authorized to issue:

Par Value Per Share Total Authorized by Articles Total Issued
Class of Stock Enter 0 if no Par of Organization or Amendments and Outstanding
Num of Shares Total Par Value Num of Shares

No Stock Information available online. Prior to August 27, 2001, records can be obtained on microfilm.

Consent __ Manufacturer ___ Confidential Data ___ Does Not Require Annual Report

Partnership _ Resident Agent X For Profit __ Merger Allowed

Note: There is additional information located in the cardfile that is not available on the system.

Select a type of filing from below to view this business entity filings:

ALL FILINGS

Administrative Dissolution
Annual Report

Application for Reinstatement
Application For Revival

View Filings New Search

Comments

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=True& UpdateAllowed=& FEIN=042855195 (2 of 3)11/30/2006 4:41:50 AM
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

WEQEL CORPORATION Summary Screeﬁ Help with this form

~ Request a Certificate

The exact name of the Domestic Profit Corporation: WEDEL CORPORATION

Entity Type: Domestic Profit Corporation

Identification Number: 042865819

Old Federal Employer ldentification Number (Old FEIN): 000221858

Date of Organization in Massachusetts: 05/09/1985

wrte of Voluntary Dissolution: 12/15/1998

Current Fiscal Month / Day: 12/31 Previous Fiscal Month / Day: 00 /00
The location of its principal office in Massachusetts:

No. and Street: 9 HUNTINGDON RD.

City or Town: LYNNFIELD State: MA Zip: 01940 Country: USA

If the business entity is organized wholly to do business outside Massachusetts, the location of that
office:

No. and Street:

City or Town: State: Zip: Country:

Name and address of the Registered Agent:

Name:

No. and Street:

City or Town: State: Zip: Country:

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=-Truc& Update Allowed=& FEIN=0428658 19 (1 of 3)11/30/2006 4:54:32 AM
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The officers and all of the directors of the corporation:

Title Individual Name Address (no PO Box) Expiration
First, Middle, Last, Suffix Address, City or Town, State, Zip Code of Term g

PRESIDENT J. J.RILEY JR. 154 OCEAN BOULEVARD
SEABROON,
N.H
154 OCEAN BOULEVARD SEABROON,
N.H

TREASURER DIANA W. RILEY . 154 OCEAN BOULEVARD

SEABROON,
N.H
154 OCEAN BOULEVARD SEABROON,
N.H

SECRETARY HELEN RILEY- 123 WATER ST.,

NICHOLSON BEVERLY, MA 01915 USA
123 WATER ST.,
BEVERLY, MA 01915 USA

business entity stock is publicly traded:

The total number of shares and par value, if any, of each class of stock which the business entity is
authorized to issue:

Par Value Per Share Total Authorized by Articles Total Issued
Class of Stock Enter 0 if no Par of Organization or Amendments and Outstanding ‘T’
Num of Shares Total Par Value Num of Shares

No Stock Information available online. Prior to August 27, 2001, records can be obtained on microfilm.

Consent ___ Manufacturer __ Confidential Data __ Does Not Require Annual Report

X Partnership __ Resident Agent X For Profit __ Merger Allowed

Note: There is additional information located in the cardfile that is not available on the system.

Select a type of filing from below to view this business entity filings:

ALL FILINGS

Administrative Dissolution
Annual Report

Application for Reinstatement
Application For Revival

View Filings New Search

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=Truc&UpdateAllowed=& FEIN=042865819 (2 of 3)11/30/2006 4:54:32 AM
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640
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Request a Certificate

The exact name of the Nonprofit Corporation: WILDWOOD CONSERVATION CORPORATION

Entity Type: Nonprofit Corporation

Identification Number: 042904968

Old Federal Employer Identification Number (Old FEIN): 000107688

Date of Organization in Massachusetts: 01/01/1983

wer'rent Fiscal Month / Day: 12/ 31 Previous Fiscal Month / Day: 00/ 00
The location of its principal office in Massachusetts:
No. and Street: 9 HUNTINGDON RD.
City or Town: LYNNFIELD State: MA Zip: 01940 Country: USA

If the business entity is organized wholly to do business outside Massachusetts, the location of that
office:

No. and Street:

City or Town: State: Zip: Country:

The name and address of the Resident Agent:

Name:

No. and Street:

City or Town: ' State: Zip: Country:

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary.asp?ReadFromDB=True& UpdateAllowed=& FEIN=042904968 (1 of 2)11/30/2006 5:51:57 AM
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The Commonwealth of Massachusetts Wiltiam Francis Galvin - Public Browse and Search

Title

PRESIDENT

TREASURER

CLERK

The officers and all of the directors of the corporation:

Individual Name‘

First, Middle, Last, Suffix

JOHN J. RILEY JR.

JOHN J. RILEY JR.

HELEN D. RILEY

Address (no PO Box)

Address, City or Town, State, Zip Code

154 OCEAN BLVD.,
SEABROOK, NH USA
154 OCEAN BLVD.,
SEABROOK, NH USA

154 OCEAN BLVD.,
SEABROOK, NH USA
154 OCEAN BLVD.,
SEABROOK, NH USA

123 WATER ST,
BEVERLY, MA USA
123 WATER ST,
BEVERLY, MA USA

Expiration
of Term

Consent

X Partnership

Manufacturer

Resident Agent

Confidential Data

For Profit

Merger Allowed

Does Not Require Annual Report

Note: There is additional information located in the cardfile that is not available on the system.

A" 4
Select a type of filing from below to view this business entity filings:
ALL FILINGS
Annual Report
Application For Revival
Articles of Amendment
Articles of Consolidation - Foreign and Domestic
View Filings New Search
f Comments
|
© 2001 - 2006 Commonwealth of Massachusetts
All Rights Reserved Help
s
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04295 839
DF The Commonwealth of Massachusetts Filing Fee: $125.00
William Francis Galvin o Late Fee: $25.00

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Annual Report for Domestic 'S 5 L9 098
FORM MUST BE TYPED and Foreign Corporations 0600
{General Laws Chapter 156D Section 16.22; 850 CMR 113.57)

(1) The exact name of the corporatio;. _ ORGANTIX, INC.
(2) Jurisdiction of incorporation;  MASSACHUSETTS
(3) The street address of the corporation’s registered office in the commonwealttt:
240 SALEM ST, WOBURN, MA 01801
(number, street, city or town, state, zip code)
{4) The name of the registered agent al the registered office._ PETER _C. MELTZER
(5) The street address of the corporation’s principal office; _ 240 SALEM STREET
WOBURN MA 01801
(number, street, city or town, state, zip code)
(6) Provide the name and business adoress of the corporation's board of directors and its president, treasurer and secretary, and
if ditferent, its chief exécutive officer and chief financial officer.

NAME ADDRESS
President PETER C. MELTZER 8 RUMFORD RD, LEXINGTON, MA 02420
Treaswe: PETER C. MELTZER 8 RUMFORD RD, LEXINGTON, MA 02420
Secretaryy HOWARD P. SARD 67 HILLSIDE AVE, ARLINGTON, MA 02476
Chief Executive Officer PETER C. MELTZER 8 RUMFORD RD, LEXTINGTON, MA 02420
Chief Financial Office;_ PETER C. MELTZER 8 RUMFORD RD, LEXINGTON, MA 02420
Directorss SEE ATTACHED
(7) Briefly describe the business of the corporation;

R&D -~ ORGANIC AND MEDICAL CHEMISTRY

%8-9) The capital stock of each class and series:
CLASS OF STOCK TOTAL AUTHORIZED BY ARTICLES OF TOTAL (SSUED AND QUTSTANDING

ORGANIZATION OR AMENDMENTS Number of Shares
Number of Shares

COMMON 3,000,000. 2,400,000,

PREFERRED

(10) Check if the stock of Me. corporation is publicly traded. !:]
{11) Report s filed for fiscal year endingg. DECEMBER 31 2005
(month, day, year)

Signed by: ;Vu P’\-u,.l.s,, : ,

D Chairman of the board of directoss [il President D Other officer D Court appointed fiduciary
on this 3th day of Macen , 2006

SEE ATTACHMENT SHEET

557481
12-08-05 15645 1822050c 11357 0 W13/05




The Commonwealth of Massachusetts
William Francis Galvin
Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Annual Report for Domestic
and Foreign Corporations
Attachment Sheet

DIRECTORS: PETER C. MELTZER

8 RUMFORD RD, LEXINGTON, MA 02420
HOWARD P. SARD

67 HILLSIDE AVE, ARLINGTON, MA 02476
RAJ K. RAZDAN

34 SALT ISLAND RD, GLOUCESTER, MA 01930
PAUL BLUNDELL

26 SQUIRE RD, WINCHESTER, MA 01890

557482
12-06-05




The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

9
OR DRPORATED :
Request a Certifucate ,

The exact name of the Domestic Profit Corporation: ORGANIX INCORPORATED

Entity Type: Domestic Profit Corporation

Identification Number: 042938994

Oid Federal Employer Identification Number (Old FEIN): 000246897

Date of Organization in Massachusetts: 11/20/1986
wwrtrent Fiscal Month / Day: 12 / 31 Previous Fiscal Month / Day: 00/ 00
The location of its principal office in Massachusetts:

No. and Street: 228-240 SALEM ST.

City or Town: WOBURN State: MA Zip: 01801 Country: USA

If the business entity is organized wholly to do business outside Massachusetts, the location of that
office:

No. and Street:

City or Town: State: Zip: Country:

Name and address of the Registered Agent:

Name: PETER C. MELTZER

No. and Street: 240 SALEM STREET

City or Town: WOBURN Statc: MA Zip: 01801 Country: USA
o/
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The officers and all of the directors of the corporation:

http://corp.sec.state.ma.us/corp/corpsearch/CorpSearc...ary asp?ReadFromDB=True& Update Allowed=&FEIN=042938994 (2 of 3)11/30/2006 5:30:52 AM

Title Individual Name Address (no PO Box) Expiration
First, Middle, Last, Suffix Address, City or Town, State, Zip Code of Term R
PRESIDENT PETER C. MELTZER 8 RUMFORD RD.,
LEXINGTON, MA USA
8 RUMFORD RD.,
LEXINGTON, MA USA
TREASURER PETER C. MELTZER 8 RUMFORD RD.,
LEXINGTON, MA USA
8 RUMFORD RD.,
LEXINGTON, MA USA
SECRETARY HOWARD P. SARD 508 SUMER ST.,
ARLINGTON, MA USA
508 SUMER ST.,
ARLINGTON, MA USA
business entity stock is publicly traded:
The total number of shares and par value, if any, of each class of stock which the business entity is
authorized to issue:
Par Value Per Share Total Authorized by Articles Total Issued
Class of Stock Enter 0 if no Par of Organization or Amendments and Outstanding
Num of Shares Total Par Value Num of Shares gy
No Stock Information available online. Prior to August 27, 2001, records can be obtained on microfilm.
Consent ___ Manufacturer ___ Confidential Data __ Does Not Require Annual Report
Partnership __ Resident Agent __ For Profit __ Merger Allowed
Select a type of filing from below to view this business entity filings:
ALL FILINGS
Administrative Dissolution
Annual Report
Application for Reinstatement
Application For Revival
View Filings New Search
Comments
o
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QLT
SECRETARY OF THE COMMONWEALTH .
CORPORATIONS DIVISION Orgamx, L.L.C.

20065 Annual Report — November 8, 2005
Filing Date of Original Certificate of Organization: November 8, 1996

In accordance with Regulation Section 950 CMR 112.06, the following information is submitted
I by Organix, L.L.C.:

A. Federal ldentification Number: 04-3334911

B. Name: Organix, LLC

C. Address of LLC, its Managers, and Agents:

240 Salem Street
Wobumn, MA 01801

D. Nature of Business: The purpose of the LLC is to purchase, own, operate and develop
real estate, own and operate scientific laboratory and any other lawful business, trade,

| e purpose or activity which the members may determine to be beneficial to the company
and/or permitted by the Act.

E. Date of Dissolution: None
F. Date of End of Last Fiscal Year: December 31, 2004
G. Agent for Service of Process: Peter C. Meltzer |, Pees.

O(wz.nvt ; 240 Sarem B, Woburn, MA G\
H. Managers: Peter C. Meltzer, Raj K. Razdan, and Howard P. Sard

l/ I Individual Authorized to Execute Documents Pertaining to Real Property:+ S Q C .
Peter C. Melizer, Raj K. Razdan, and Howard P. Sard

Under the penalties of perjury, the undersigned hereby affirms that the facts stated in this
certificate are true.

T Ve ﬂu)as

Signature Date

fETER  TMBAILER
Print name
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The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

Request a Certificate

The exact name of the Domestic Limited Liability Company (LLC): ORGANIX, L.L.C.

Entity Type: Domestic Limited Liability Company (LLC)

Identification Number: 043334911

Date of Organization in Massachusetts: 11/08/1996

Last Date Certain: 7/24/2003

“ife location of its principal office:
No. and Street: 240 SALEM STREET
City or Town: WOBURN _ State: MA Zip: 01801-0000 Country: USA

If the business entity is organized wholly to do business outside Massachusetts, the location of that
office:

No. and Street:

City or Town: State: Zip: Country:

The name and address of the Resident Agent:

Name: PETER C. MELTZER

No. and Street: 240 SALEM STREET _

City or Town: WOBURN State: MA Zip: 01801-0000 Country: USA
\ "4
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The name and business address of each manager:

Title Individual Name
First, Middle, Last, Suffix
MANAGER RAJ K. RAZDAN
MANAGER HOWARD P. SARD
MANAGER ' PETER C. MELTZER

Address (no PO Box)
Address, City or Town, State, Zip Code

240 SALEM STREET
WOBURN, MA 01801-0000 USA

240 SALEM STREET
WOBURN, MA 01801-0000 USA

240 SALEM STREET
WOBURN, MA 01801-0000 USA

Title Individual Name
First, Middle, Last, Suffix
SOC SIGNATORY RAJ K. RAZDAN

SOC SIGNATORY HOWARD P. SARD

SOC SIGNATORY PETER C. MELTZER

The name and business address of the person in addition to the manager, who is authorized to
execute documents to be filed with the Corporations Division.

Address (no PO Box)
Address, City or Town, State, Zip Code

65 CUMMINGS PARK
WOBURN, MA 01801-0000 USA

65 CUMMINGS PARK
WOBURN, MA 01801-0000 USA

65 CUMMINGS PARK
WOBURN, MA 01801-0000 USA

Title Individual Name
First, Middle, Last, Suffix
REAL PROPERTY RAJ K. RAZDAN
REAL PROPERTY PETER C. MELTZER

The name and business address of the person(s) authorized to execute, acknowledge, deliver and
record any recordable instrument purporting to affect an interest in real property

Address (no PO Box)
Address, City or Town, State, Zip Code

65 CUMMINGS PARK
WOBURN, MA 01801-0000 USA

65 CUMMINGS PARK
WOBURN, MA 01801-0000 USA

REAL PROPERTY HOWARD P. SARD 65 CUMMINGS PARK
WOBURN, MA 01801-0000 USA
Consent __ Manufacturer Confidential Data Does Not Require Annual Report
Partnership __ Resident Agent __ For Profit Merger Allowed
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Select a type of filing from below to view this business entity filings:

IALL FILINGS -
.nnual Report
rticles of Entity Conversion
Certificate of Amendment
Certificate of Cancellation

View Filings New Search

Comments

© 2001 - 2006 Commonwealth of Massachusetts
All Rights Reserved '
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

BEA TRICE FOODS. CO. Summal_'y Screen Help with this form

Request a Certificate

The exact name of the Foreign Corporation: BEATRICE FOODS CO.

Entity Type: Forcign Corporation

Identification Number: 363269490

Old Federal Employer Identification Number (Old FEIN): 000110575

Date of Registration in Massachusetts: 03/30/1984

wite of Withdrawal: 11/04/1997

The is organized under the laws of: State: DE  Country: USA on: 01/11/1984

Current Fiscal Month / Day: 05 / 31 Previous Fiscal Month / Day: 02/ 28

The location of its principal office:
No. and Street: 2 NO. LASALLE ST.
City or Town: CHICAGO State: IL Zip: 60602 Country: USA

The location of its Massachusetts office, if any:
No. and Street:

City or Town: State: Zip: Country:

Name and address of the Registered Agent:

Name: PRENTICE-HALL CORP SYS INC

No. and Street: 84 STATE ST.,

City or Town: BOSTON State: MA  Zip: 02109 Country: USA
o’
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The officers and all of the directors of the corporation:

Title Individual Néme | Address (no PO Box) | Expifation

PRESIDENT DAVID T. PETERS 1 CONAGRA DR.,
OMAHA, NE 68102 USA
1 CONAGRA DR,
OMAHA, NE 68102 USA

TREASURER JIM O'DONNELL 1 CONAGRA DR.,
OMAHA, NE 68102 USA
1 CONAGRA DR,
OMAHA, NE 68102 USA

First, Middle, Last, Suffix Address, City or Town, State, Zip Code of Term T’

business entity stock is publicly traded:

The total number of shares and par value, if any, of each class of stock which the business entity is
authorized to issue:

Par Value Per Share Total Authorized by Articles Total Issued
Class of Stock Enter 0 if no Par of Organization or Amendments and Outstanding
Num of Shares Total Par Value Num of Shares

No Stock Information available online. Prior to August 27, 2001, records can be obtained on microfilm.

Consent X Manufacturer __ Confidential Data __  Does Not Require Annual Report

Partnership X ResidentAgent X For Proﬁt __ Merger Allowed

A" 4

Note: There is additional information located in the cardfile that is not available on the system.

Select a type of filing from below to view this business entity filings:

ALL FILINGS

Amended Foreign Corporations Certificate
Annual Report

Annual Report - Professional

Application for Reinstatement

View Filings New Search

M

Comments

© 2001 - 2006 Commonwealth of Massachusetts
All Rights Reserved
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The Commonwealth of Massachusetts
William Francis Galvin

Secretary of the Commonwealth
One Ashburton Place, Boston, Massachusetts 02108-1512
Telephone: (617) 727-9640

BEA TR,¢E COMPANIES, INQ Summary Screen | | Help with this form

Request a Certificate

The exact name of the Foreign Corporation: BEATRICE COMPANIES, INC.

The name was changed from: BEATRICE FOODS CO. on 7/3/1984

Entity Type: Foreign Corporation

Identification Number: 360783330

Date of Registration in Massachusetts: 11/27/1936

Wette of Involuntary Revocation: 11/14/1994

The is organized under the laws of: State: DE  Country: USA on: 11/20/1924

Current Fiscal Month / Day: 02 / 28 Previous Fiscal Month / Day: 00 / 00

The location of its principal office:
No. and Street: 120 S LASALLE ST
City or Town: CHICAGO State: IL Zip: 60603 Country: USA

The location of its Massachusetts office, if any:
No. and Street:

City or Town; State: Zip: Country:

Name and address of the Registered Agent:

Name: PRENTICE-HALL CORP SYS INC

No. and Street: 84 STATE ST.,

City or Town: BOSTON State: MA  Zip: 02109 Country: USA
A =
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The Commonwealth of Massachusetts William Francis Galvin - Public Browse and Search

The officers and all of the directors of the corporation:

Title Individual Name Address (no PO Box) Expiration
First, Middle, Last, Suffix Address, City or Town, State, Zip Code of Term
PRESIDENT RUCHARD J. PIGOTT TWO NORTH LASALLE ST.,

CHICAGO, IL USA
TWO NORTH LASALLE ST.,
CHICAGO, IL USA

TREASURER CHANCE BAHADUR TWO NORTH LASALLE ST.,
CHICAGO, IL USA
TWO NORTH LASALLE ST,
CHICAGO, IL USA

Y

business entity stock is publicly traded:

The total number of shares and par value, if any, of each class of stock which the business entity is
authorized to issue:

Par Value Per Share Total Authorized by Articles Total Issued
Class of Stock Enter 0 if no Par of Organization or Amendments and Outstanding
Num of Shares Total Par Value Num of Shares

No Stock Information available online. Prior to August 27, 2001, records can be obtained on microfilm.

Consent X Manufacturer ___ Confidential Data __ Does Not Require Annual Report

Partnership X Resident Agent X For Profit ___ Merger Allowed

\*’

Note: There is additional information located in the cardfile that is not available on the system.

Select a type of filing from below to view this business entity filings:

ALL FILINGS

Amended Foreign Corporations Certificate
Annual Report

Annual Report - Professional

Application for Reinstatement

View Filings New Search

Comments

© 2001 - 2006 Commonwealth of Massachusetts

All Rights Reserved Help
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Beatrice Foods Co.

Encyclopedia Of Chicago

Entries|Historical Sources|Maps|Special Features|User's Guide

[sEARCH

Entries : Beatrice Foods Co.

Beatrice Foods Co.

The Beatrice Creamery Co. was founded in Nebraska in the 1890s by partners George
Everett Haskell and William W. Bosworth. By the time Beatrice moved its headquarters
to Chicago in 1913 (settling in a large facility on South State Street in 1917), it was
already a leading seller of dairy equipment and operator of dairies. By the early 1930s,
its national network of 32 plants produced about 27 million gallons of milk and 9.5
million gallons of ice cream per year; its “Meadow Gold” brand of dairy products was
particularly successful. In 1946, when the company became the Beatrice Foods Co.,
annual sales stood at about $170 million; sales doubled over the next decade. Starting
in the 1960s, the company expanded rapidly by purchasing other food firms, and
annual sales jumped to $12 billion by 1984. During the 1970s, Beatrice employed as
many as 8,000 Chicago-area residents. After the company changed hands in 1986,
however, it was dismantled with stunning speed. By 1990, the last of Beatrice was sold
off, and the company that had once been one Chicago's largest was gone.

This entry is part of the Encyclopedia's Dictionary of Leading Chicago Businesses (1820-2000)
that was prepared by Mark R. Wilson, with additional contributions from Steven R. Porter and
Janice L. Reiff.

The Electronic Encyciopedia of Chicago & 2005 Chicago Historical Sociaty.
The Encyclopedia of Chicago € 2004 The Newberry Library. All Rights Raserved. Portions are copyrighted by other
institutions and individuals. Additional inforimation on copyright and perpissions.
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Beatrice Foods - Wikipedia, the free encyclopedia

Ltatrice Foods

From Wikipedia, the free encyclopedia

The Beatrice Foods Company was a major American food processing company and household
name, until it was taken over by Kohlberg Kravis Roberts & Co. in 1986 during the leveraged
buyout raids of the 1980s. Its brands and assets were sold off, the bulk becoming part of ConAgra

Foods, Inc. in 1990.

The Beatrice Creamery Company was founded in 1894 by George Everett Haskell and William
W. Bosworth, by leasing the factory of a bankrupt firm of the same name located.in Beatrice,
Nebraska. At the time, they purchased butter, milk and eggs from local farmers and graded them
for resale. They quickly began separating the butter themselves at their plant, making their own
butter on site and packaging and distributing it under their own label. In order to further increase
wor cfficiency of the process, they began selling hand-separators to their vendor farmers on credit,
selling some 50,000 separators over their first decade of business. By the turn of the century, they

were shipping dairy products across the United States, and in 1910, they ran nine creameries and

three ice cream plants across the Great Plains.

The company moved to Chicago in 1913 - at the time the centre of the American food processing

industry. By the 1930s, it was already a major dairy company, producing some 30 million gallons

(110 miltion litres) of milk and 10 million gallons (38 million litres) of ice cream annually. Its

Meadow Gold brand was a household name in much of America by the beginning of World War

{I. In 1946, it changed its name to Beatrice Foods and doubled its sales between 1945 and 1955

as the post-war baby boom created vastly greater demand for milk products.

From the late 1950s until the early 1970s, the company expanded into Canada and purchased a

~umber of other food firms, leveraging its distribution network to profit from a more diverse array

"Uffood and consumer products. It came to be the owner of brands like Avis Rent A Car, Playtex,

http://en.wikipedia.org/wiki/Beatrice_Foods (1 of 3}11/30/2006 4:26:41 AM
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Shedd's, Tropicana, Good & Plenty and many others. Annual sales in 1984 were roughly $12

billion. It was during this year that the corporation ended advertisements for its products with the

catchphrase "We're Beatrice"; the red and white "Beatrice" logo would simultaneously appear in =~
the bottom right hand corner (example). It was determined that the campaign alienated consumers,

calling attention to the fact that it was a faceless and far-reaching multinational corporation, and

the campaign was pulled off the air by autumn.

Through the 1980's, Beatrice was a defendant in a class-action lawsuit alleging that it had dumped

toxic waste in the drinking water of Woburn, Massachusetts. The case became the subject of the

popular book and film 4 Civil Action.

In 1986, Beatrice became the target of junk bond vendor and leveraged buyout specialists

Kohlberg Kravis Roberts. They ultimately took over the firm for $8.7 billion — at the time the

largest leveraged buyout in history — and over the next four years sold it off, division by division.

In 1990, the last of Beatrice's assets were sold to ConAgra Foods. Most of Beatrice's brand names

still exist, but under various other owners, as trademarks and product lines were sold separately to

the highest bidder.

Beatrice's Canadian subsidiary, Beatrice Foods Canada Ltd., was founded in 1969 and became

legally separate from its parent firm in 1978. It was therefore unaffected by the buyout of its

American counterpart.

Former Beatrice brands

e Altoids

o Avis

e Butterball

o Good & Plenty
e Hunt's

¢ Jolly Rancher

e Krispy Kreme
e Meadow Gold ' -

° Playtex

http://en.wikipedia.org/wiki/Beatrice_Foods (2 of 3)11/30/2006 4:26:41 AM
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e Samsonite

e Shedd's
o Swiss Miss

" e Tropicana
e Wesson

External links

e Parmalat Canada

e Beatrice Foods Company Memorial Home Page

e Beceatricc Canada

Retrieved from "http://en.wikipedia.org/wiki/Beatrice Foods"

Category: Detfunct companies of the United States

e This page was last modified 01:02, 12 November 2006.

o All text is available under the terms of the GNU Free Documentation Licensc. (See Copyrights
for details.)
Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc.

e Privacy policy

o About Wikipedia

e Disclaimers
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Prepared Foods: The Beatrice odyssey - company profile

LookSmart

“les > Prepared Foods > August, 1990 > Article > Print friendly
N’

The Beatrice odyssey - company profile
Neil R. Gazel

At its peak, Beatrice was so large that almost every resident of the U.S. used, or was served by, at least one of its

products every day. How-- and why--did this corporate giant all but disintegrate within a few years?

Editor's note.- History will remember mergermania as one of the dominant themes of American business in the

'80s. And no company traveled the many trails of the merger/divestiture jungle more often than Beatrice.

Beatrice was a diversified corporation of a bygone period as it entered the 80s. It marketed more than 9,000

products in the United States and 100 countries around the world.

7 ~~+he course of 91 years, Beatrice had been developed conservatively into an international presence through
a s of friendly acquisitions. Yet, after a $6.2 billion leveraged buyout led by Kohlberg Kravis Roberts & Co.

(KKR) the company was almost completely dismantled in just two years.

The Beatrice odyssey is expected to be concluded in August of this year with ConAgra's purchase of Beatrice Co.

for $1.34 billion.

In the following excerpts from the new book, Beatrice: From Build Up Through Break Up, author and former

Beatrice public relations director Neil R. Gazel chronicles Beatrice's rise and fall . . .

Shortly after he became president of Beatrice in 1952, William Karnes received a visit from the treasurer of the
company. "Our cash balance at the bank is under $2 million," the concerned treasurer advised Karnes. "What

shall we do about it?"

After he recovered from the shock, Karnes asked the treasurer to explain. "We always maintain a cash balance

million in the bank," was the reply.

W

"In 1952, that was big money for us,” Karnes recalled. " However, we are not going to leave that much money in

http://www.findarticles.com/p/articles/mi_m3289/is_n9_v159/ai_8926162/print (1 of 15)11/30/2006 10:02:25 AM
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the bank--we are going to put it to work!' I told him." Karnes was ultraconservative in cash management, but

$2 million was excessive even for him. Karnes also regarded debt as anathema.
g

Despite Beatrice's long-established policy of decentralization and its strict hands-off philosophy, it had a strong

system of accounting controls. The keystone was a simplified system of financial reporting.

These financial polices were major reasons why Beatrice was able to increase quarterly profits against the

comparable quarter of the preceding year for 120 consecutive quarters from March 1952 to Feb. 28, 1982.

Beatrice borrowed no money and had no debt from 1936 to 1969, not even short-term debt. Even with
extensive expansion around the world, which produced $1.2 billion in international sales by 1976, the company

had a debt ratio of only 20% of its net worth.
This would change markedly over the next two decades.

Until the late 1970s, Beatrice enjoyed 48 years of almost continuous growth. There had been little dissension in

the ranks when C.H. Haskell and Karnes were in charge of Beatrice.

-

Then management policy changes began to take a toll on the company. Contributing to the problems were the

type and cost of acquisitions being made and personnel changes.

William Mitchell, who the board had named to succeed Karnes, wanted to consolidate the string of acquisitions
that had been assembled by his predecessors. President and CEO Wallace Rasmussen believed that Beatrice
should continue buying. By September 1977, just 15 months after Karnes and Grantham had retired, Mitchell

was gone, ousted at a special meeting of the board of directors held in a secluded restaurant in a suburb of

Chicago.
The wars of succession

Once he had won the showdown with Mitchell, Rasmussen quickly named his own team to key posts. Directors

elected James Dutt as president and COO.
To Rasmussen's credit, he did not attempt to retool the Beatrice decentralized system of management to any b

major degree. But under Rasmussen, the company continued making acquisitions--on a grander scale. One was
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Tropicana Inc. for $490 million in the summer of 1978, which diluted the company's earnings by five cents a

-* ~ra in the 1979 fiscal year and three cents in 1980.

R
When Rasmussen was elected president and CEO, he was viewed by many as an interim boss serving in a
caretaker role until he reached the mandatory retirement age of 65 in July 1979. However, after Mitchell was

forced out, Rasmussen effected another stratagem to extend his stewardship. He persuaded the board to

amend the retirement rule in December 1978.

But Mitchell's ouster and Rasmussen's policies had bothered some of the outside directors. This sparked what
the Chicago Tribune described in an article on May 13, 1979, as a "bitter boardroom brawl" and eventually led

to Rasmussen's resignation in July.

Following the annual meeting in Denver in June of 1979, the line of succession was in order. Dutt was in

command with a favorable board.

Morale, which one Beatrice executive had described as "gone to hell,” would be restored throughout the ranks.

55, was an amiable, soft-spoken man who had started with the company in 1947.
A" 4

Dutt's office door was open, and he frequently went out for coffee and doughnuts with workers at mid-morning.

However, a series of subtle changes effected by Dutt led to a dramatic alteration of traditional policies in 1982,

which accelerated in the next three years. In 1979, the company moved its headquarters to luxurious offices

atop a steel and glass structure just completed on the site of the landmark LaSalle Hotel. The staff swelled to

such a size that four and one-half floors were required.

Beginning in 1980, Dutt paid lip service to decentralized management as a keystone for future growth, while he

was changing the strategies of management.

Duff's agenda

In 1982, Dutt's agenda, which had been hidden, surfaced. He embarked on fulfilling his vision of building
‘ce into the nation's largest diversified food company. One major phase was an asset redeployment

program that had been initiated in 1979.
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Essentially, this meant selling companies that didn't meet the financial goals he had set and acquiring those
with greater potential. His objectives were to raise return on equity to 18% and boost revenues 5% in real
dollars and profit growth to 16% per year. Among the first to go were most of the segments of Harman hdd
International, Airstream, Morgan Yachts, Southwestern Investment Company, and Dannon yogurt. Krispy

Kreme Doughnuts and Buxton were divested in 1982.

Big game hunting

Dutt was after bigger game. After a $170 million stock-for-stock offer to Bob Evans Farms fell through, he set
his sights on beverages. In January 1982, Dutt acquired the beverages segment of Northwest Industries for
$580 million, $450 million of which was goodwill. The deal included the CocaCola Bottling Co. of Los Angeles
and The Buckingham Corp., a major importer of wines and liquors such as Cutty Sark scotch. The purchase

price was more than 15 times earnings.

The Royal Crown and other soft drink operations were sold for an after-tax gain of $32.4 minion.
Subsequently, the Coca-Cola Bottling Co. of San Diego was acquired for three million shares. This was followed

by the addition of the Coca-Cola Bottling Co. of San Bernardino and a number of Coca-Cola bottlers in the

Midwest.

But even more important was the decline in morale, as Dutt became increasingly autocratic, arbitrary, and

isolated from his managers.
Financial meltdown

Then came the first sign of a crack in Beatrice's solid financial foundation. In the report for the first quarter of
fiscal year 1983, the company reported that net earnings had plunged 35% to $71.3 million from the prior year.

Primary earnings per common share were down 36% to 68 cents from $1.06. Sales were up 2% to $2.3 billion.

The recession was blamed, but Beatrice had proved to be "recession proof™ through six similar economic

declines.

And there were resignations. From 1980 through July of 1985, 39 of 58 executives who had been with the

company in 1980 had resigned, retired, or "been thrown overboard" as one newspaper phrased it.
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In the 1983 annual report, Dutt announced a giant step toward changing the course of Beatrice. "During the

your company embarked on a new strategic course built around a total commitment to marketing," he

wrote in the report.

For more than 80 years, Beatrice was regarded as a sleepy Midwest company that seldom made the headlines
and then only in positive terms. The media started to focus increasing attention on the company after Dutt won

out in the battle for the lead part in the Beatrice drama in 1979.

One newspaper report, for instance, criticized Dutt for trying to change Beatrice into a marketing giant like

Procter & Gamble, and for discarding a longstanding strategy of decentralization and growth by acquisition.

"Beatrice acts like a company that's gotten mad at itself," one analyst was quoted as saying in a Wall Street

Journal article.

This is Beatrice

" 21984 annual meeting, the company was renamed Beatrice Companies and a new identity was designed.
vassymbol, the name Beatrice on a red stripe, was to be added to all packaging, signage, trucks, brand
advertising, and promotions, to be backed by an extensive television and print media campaign. The number of
advertising agencies representing various Beatrice operations was consolidated to 10 from more than 100, and

the number of brokers serving various companies was reduced.
Sales rose only 2% to $9.3 billion, but earnings rebounded sharply to $433 million from $43 million for 1983.

What was transpiring within the corporate cocoon was even more perturbing to most of those involved. In
addition to the steady shift to centralization with the accompanying dampening of entrepreneurialism and the

addition of a fourth echelon of management, the General Office was substantially expanded.

From a total of 161 people, almost half of whom were accountants and auditors in 1976, the staff had swelled to
more than 750 in 1985. Such growth required more space in the high-rent headquarters and violated the long-

held policy of keeping the General Office small and in close touch with the plant managers.

\ 4

In the course of centralizing management, many consultants were retained to advise how to restructure the
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company. The consultants’ visits to Beatrice plants usually proved to be disruptive and had a bad effect on
morale. The manner in which the plants were being consolidated resulted in the discontinued missal of certain

people with little consideration for their many years of dedicated service to the company. ~r

Dutt also reversed the policy of advertising the brands. The major stress now was on their association with
Beatrice, and the objective was to create recognition of the company among consumers via the theme,

"Beatrice. You've known us all along."

Then came the blockbuster move that turned out to be the beginning of the end of Dutt's career with Beatrice.

The battle for Esmark

On March 1, 1984, the start of the 1985 fiscal year, Beatrice appeared to be on the road to recovery. Sales and
earnings were rebounding. Jim Dutt had his plans well underway for repositioning Beatrice as a unified,

market-driven company. Long-term debt was a manageable $779 million.

As early as February 1984, there were rumbles on Wall Street that several major companies were considering
making a tender offer for Beatrice. To counter a possible takeover as well as to strengthen Beatrice's position “w#
a premier consumer products company, Dutt commissioned William Reidy, director of internal strategy, to

prepare an acquisition plan.

The decision was to bid for the Chicago-based Esmark Inc. It was hardened when Dutt learned that Esmark

had taken a position in Beatrice stock, as had several well-known raiders including Ivan Boesky.

One Beatrice executive reported that Dutt became "infuriated” at Esmark's move. By mid-March of 1984,
Esmark had accumulated 1.4 million shares of Beatrice, according to a Securities and Exchange Commission
filing. On March 14, Esmark sold that interest back to Beatrice for $46.3 million, according to the fifing,

receiving a slight premium over market value.
- Burdened by debt

Esmark was still digesting the 1983 leveraged buyout of Norton Simon Inc. for $1.1 billion, which increased
Esmark's long-term debt to $713 million. Among the companies Esmark acquired with Norton Simon Inc. we, =

Hunt-Wesson Foods and Avis's car rental and leasing operations.
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Fsmark had assembled a highly successful conglomerate over the years under the leadership of Donald Kelly,
v~nan, president, and CEO, and Roger Briggs, vice chairman. Operations were decentralized as in the

previous Beatrice system, with the management of each division granted considerable autonomy.

Among its best-known food brands were Wesson oil, Hunt's tomato products, Peter Pan peanut butter, Orville

Redenbacher popcorn, Swift specialty meats, Reddi-Wip whipped cream, and Treasure Cave and Pauly cheeses.

For the six months ended April 28, 1984, Esmark's earnings soared 134% from the comparable period of the

prior year to $98.1 million, and revenues were up 86% to $2.59 billion.

Marketing magnet

Esmark's marketing capability was another magnet for Dutt in achieving his goal of developing Beatrice into
the world's premier marketer of food and consumer products. Especially attractive was the Hunt-Wesson
marketing team, which consisted of a 500-person sales force, 16 distribution centers nationwide, and a
~-~histicated research center with 150 people in Fullerton, Calif. This was augmented by Swift's sales force of

~M#nd its R&D facilities in Oak Brook, III.

Many analysts offered the opinion that Dutt was waiting for someone else to set a price for Esmark. That
"someone" turned out to be Kohlberg Kravis Roberts & Co. heading a group of investors that included Kelly and
Briggs. Early in May of 1984, KKR offered $55 per common share and $39.05 for each preferred share, equal to

$2.4 billion for Esmark. Its plan was to take Esmark private through a leveraged buyout.

Two weeks later, Dutt made his move. On May 22, the Beatrice board of directors unanimously approved a cash
tender offer for all of the 42.3 million outstanding common and 2.6 million preferred shares of Esmark. The
offer to purchase all of Esmark's common stock at a cash price of $56 per share and Esmark's $2.80 cumulative
convertible series B preferred stock at $39.70 per share equaled $2.5 billion, topping KKR's bid by $100
million. Two days later, Dutt trumped his high bid with an offer of $60 per common share and $42.60 for each

preferred share tendered, boosting the price to $2.7 billion.

“ay 24, the two companies announced that they had executed a definitive merger agreement for the

acquisition of Esmark. According to a Wall Street Journal report Dutt indicated "that he would go to the mat"
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to buy Esmark. "I don't lose," he said.

Dutt added that "if successful, he would keep both Esmark's Swift/Hunt Wesson food business and its

international Playtex business and try to keep the top executives of both."

The Swift/Hunt-Wesson Foods operations were under the direction of Frederick Rentschler, and Joel Smilow

was in charge of International Playtex.

Dutt was ecstatic about the purchase. "The combined new company truly will be a dynamic force in the

marketplace,” he wrote in a Mailgram to Beatrice personnel on May 24.

On June 25, Beatrice announced that Dutt had been elected chairman and CEO of Esmark. Kelly and Briggs
agreed to serve Beatrice as consultants for six months. Kelly had achieved his objective of doing what was best
for Esmark's shareholders. The purchase price was a 42% premium over what Esmark's common stock had
been selling for in the prior year. Kelly also did well personally on his "golden parachute" and on his Esmark

stock.

Beatrice now had Esmark, but it also had more than $4.5 billion in long-term debt on which it was paying 12
to 14% interest. Dutt told analysts he expected to divest businesses representing sales of $3.6 billion and assets

of $1.3 billion.
Buying and selling

Then the pruning program began in earnest. Businesses ranging from chemicals to agri-products were sold for

a total of more than $1 billion.

Beatrice also was buying. The most notable acquisitions were Dr Pepper of Southern California; Rusty Jones,
an undercoating service for vehicles; and Swissrose International, a cheese importing and distribution

company in New York City.

In January, Beatrice launched a sales promotion campaign developed by Flair Communications of Chicago. The
theme, "The United Tastes of Beatrice," had the objective identifying Beatrice to consumers as the only

company offering product lines for breakfast, lunch, dinner, and snacks.
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Was it working?

77 =a all of Dutt's strategies working? For the fiscal year ended Feb. 28, 1985, the company reported that net
sai®sTose 35% to $12.6 billion, compared to $9.3 billion for the previous year. Net earnings were up 11% to

$479 million from $433 million.

However, the company reported that in 1985, excluding business realignment, earnings were down 22% from

$334 million.

Working capital decreased $82 million to $611 million at year-end, and the debt to equity ratio rose from 49%
at the end of fiscal 1984 to 199% at the end of 1985. This had been reduced to 166% by March. Long-term debt

was $2.6 billion.

Receivables and inventories both had gone up substantially from the prior year, and net interest expense was

up to $404 million for the year.
Militant management

MM analysts thought Dutt's grandiose plan was appropriate for the times. However, there was a counter-
current in these tides of change that had an increasingly deleterious impact on the company's operations and
employee morale. One reason was that Dutt was becoming more militant as the pressures mounted to turn his

dreams into reality.

There was an acceleration in the number of departures of Beatrice veterans. A major loss was the March 1984

retirement of William Granger as vice chairman and a director. Granger had often had acted as a buffer

between Dutt and operations personnel.

The executive corps was thinned further after the acquisition of Esmark. Both Rentschler, 47, and Smilow, 51,
were regarded throughout the food and consumer products industry as superb managers with excellent people

skills.

Rentschler had been head of Norton Simon's food operation when Esmark acquired it. He moved over to
7k as president and CEO of the Swift/ Hunt-Wesson operations which accounted for $1.7 billion of

Esmark's sales in fiscal 1983.
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At the end of June 1984, Rentschler resigned, reportedly by mutual agreement. "They made a crucial mistake.

The one person they should not have lost was Rentschler,” one analyst was quoted as saying at the time.
S

A man possessed?

To many, Dutt seemed to be a man possessed. For example, at a widely reported conference with food industry
analysts in February, he became irritated at questions about the reality of his goals. He gestured toward

executives seated behind him and warned that they would lose their jobs if his goals were not met.

Other actions caused further concern among members of the board of directors. Among them was Dutt's

commitment of $70 million over a five-year period to sponsor automobile racing in North America and Europe.

Another irritant was Dutt's frequent absences from the office, when he often used the company's Gulfstream III

jet to inspect Beatrice facilities.

An editorial entitled Jim Dutt's Sorry Record" in the April 1, 1985, issue of Crain's Chicago Business said in
part, "Mr. Dutt, driven by a private vision and an unexplainable impatience, is on his way to ruining an

important Chicago company.” Beatrice's stock performance was lackluster, ranging from $28 to $31 in early

1985.
Dutt must go
Finally, the five top operating officers gave the board an ultimatum-Dutt must go.

At a full meeting of the board at the University Club in Chicago on Aug. 3, he resigned as chairman, CEO, and
as a director of the company. The resignation was accepted by a unanimous vote of the board, and Dutt's six-
year, turmoil-torn regime ended. He was retained as a consultant, and a severance agreement was worked out

under which he received $4.5 million.

Dutt then started a venture capital business, and friends noted that he again had become the friendly, outgoing

person of earlier years. From buyout to sellout

e
The board of directors’ first consideration after the resignation of james Dutt was to appoint a chairman. The
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directors turned their attention to William Granger, who had worked closely with Dutt for the preceding five

years. Granger had retired only 17 months earlier as vice chairman after 39 years with the company, but was

- vorking periodically with Dutt to consolidate the Esmark operation into Beatrice.
L

The Beatrice board's decision was to elect Granger chairman and CEO and Karnes chairman of the executive

committee. Both would return to the board.
The market reaction was startling, Wall Street applauded by going on a buying spree.

Earnings drop

Although Beatrice remained profitable, earnings were faring. Net earnings for the six months ended Aug. 31,
1985, were down 26% to $128 million, and primary earnings per share dipped 38% to $1.08 before

adjustments for discontinued operations.

Granger and Karnes determined that the bottom line was the first priority. Another concern was the total of
$800 million projected for fiscal 1986 for marketing, promotion, and advertising programs. In terms of dollars,
ice was now the leading advertiser among U.S. food companies, including such giants as Procter &

\ ™" 4
Gamble, General Foods and Kraft.

The commitment to the $70 million auto-racing program was also immediately trimmed. Advertising budgets
were reviewed and cut in many cases. The oversized staff in the General Office was pared by terminations. The

35% interest in Swift Independent Corp. was sold for $43.8 million.
Takeover speculation becomes a reality

There was considerable speculation that Beatrice was vulnerable to a takeover. However, some Beatrice

officials believed that a takeover was unlikely because of the company's size and high debt structure.

But the speculation continued, and the stock continued to move up. It became obvious by mid-September that

arbitrageurs were buying the stock in anticipation of a takeover or a restructuring of the company. Then

Beatrice management people began receiving calls from their investors indicating that Kohlberg Kravis Roberts
V(KKR) was interested in acquiring Beatrice. Other calls advised of the interest of Donald Kelly and his

management team. It became evident that former executives of Esmark had joined with KKR to try to acquire
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Beatrice through a leveraged buyout by a newly formed company called BCI Holdings Inc. (BCI).

The rumors became reality on Oct. 16, when Kidder, Peabody & Co., representing KKR, advised Beatrice thai ~
KKR desired a meeting with Beatrice management to propose a leveraged buyout. KKR offered $45 for each

share of Beatrice common stock, consisting of $40 in cash and $5 in market value of preferred stock.
Upping the stakes

Nine days later, KKR raised the ante with a written offer of $47 per common share, consisting of $40 in cash
and $7 in market value of preferred stock. At a special meeting convened on Oct. 31, the board was advised by
Lazard and Salomon representatives that, from a financial point of view, it would be difficult to express an

opinion that the revised offer was inadequate for the Beatrice common shareholders.

On Nov. 12, KKR again revised its offer, increasing the price to $50 per share, consisting of $43 in cash and

preferred stock that would have a market value of $7.

After a lengthy review of this amended offer and all possible alternatives, the Beatrice board accepted it at

another special meeting on Nov. 13. -
Sold to the highest bidder

Ultimately, the board concluded that KKR's modified proposal was in the best interest of Beatrice and its

shareholders and approved the offer. The new owners held a private company with sales of $12.6 billion.

Donald Kelly and his staff and KKR systematically went about to reduce the debt burden rapidly by selling off

assets of BCI Holdings to meet bank requirements to reduce borrowings used to finance the buyout.

In june 1986, the Coca-Cola and related soft drink operations were sold to Coca-Cola for $1 billion. A year later,

Perrier bought the bottled water units for $400 million.

An investment group purchased 80% of International Playtex for $1.25 billion in August 1986, and the Ameri-
cold Cold Storage operations were purchased for $480 million in a leveraged buyout by Kelso and Co., which

included a management group. “~’
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Then, the "cash cow" upon which Beatrice had begun the budding of its empire was milked for the last time. In
December 1986, the sale of the Dairy Division was completed for $315 million in cash, approximately 15 times

' 85, to one of Meadow Gold's long-time competitors, Borden Inc.

In June of 1987, Kelly and a number of associates formed E-II Holdings Inc. as an umbrella company to

manage all of the remaining segments of Beatrice except U.S. Food.

Kelly was named chairman and CEO of E-II, but also continued as chairman of BCI Holdings. E-II's portfolio
consisted of 15 companies, nine in consumer products and six in food specialties (Martha White, Beatreme
Food Ingredients, Aunt Nellie's, Lowrey's, Pet Specialties, and Frozen Specialties). Total sales for the two

segments for the fiscal year ended Feb. 28, 1987, were $1.472 billion, and operating earnings were $125 million.

E-II was sold to American Brands in January 1988 for $1.14 billion. In turn, American Brands sold E-II to the
Riklis Family Corp.

The dismantling continued with the sale of the international food operations to TLC (The Lewis Co.) in

~-~innction with Drexel Burnham Lambert for $985 million on Dec. 1, 1987.
S’

Then there was one

That left U.S. Food, now the Beatrice Co., still in the BCI Holdings fold under the direction of Frederick
Rentschler. Its sales for fiscal 1987, ended Feb. 28, were $4.8 billion, and pre-tax profits were $448 million. Its

operations included Hunt-Wesson, Tropicana, Swift-Eckrich, LaChoy, Fisher Nuts, Orville Redenbacher

popcorn, and Beatrice cheese. It went on the block in September of 1987.

This continued shaking of the Beatrice "money tree," which many thought to be one of the most lucrative

leveraged buyouts in history, apparently ran into problems late in the summer of 1988.

Reportedly, more than a 100 prospective buyers turned away from the remaining Beatrice assets, and in July

1988, Beatrice officials announced that the company was no longer for sale.

™ ~T1.S. Foods Division had been put up for sale at a high price. But the stock market crash of Oct. 19, 1987,

p.M)e high price asked for this remaining division resulted in no buyers for the whole division.
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On Oct. 1, 1988, Frederich Rentschler became chairman and CEO of Beatrice Co. It was announced at that time

that Beatrice was not for sale and would continue to be operated into the future and might even acquire some

small companies. s
Questions in hindsight

Hindsight raises several significant questions. Surely, if interest rates had gone up or if the stock market had
gone down earlier, as it did in late 1987, or if the supply of money from banks and investment firms had dried
up so they could not have sold the pieces of Beatrice for premium prices, KKR and its BCI Holding investors

would have had serious financial problems.

But the interest rates slid down steeply and resulted in large annual savings of interest. The market moved up
strongly at the right time, and the supply of money through junk bonds and other forms of leveraged financing

remained readily available to many of the buyers as wen as to KKR and BCI Holdings.

If the Beatrice board had not accepted the KKR offer, it would have had to restructure the company drastically

to prevent the price of common stock from drifting back to the lower $40 range or even into the $30 range. 7
company then would have become a target for unfriendly raiders at a much lower price. -
At least 40% of the shares, about 40 million, would have to have been called at a cash price of about $50. This
would have required additional borrowing of at least $2 billion. Since the interest rate at that time was at least
11% or higher, this would have saddled the company with an additional interest charge of $220 million a year

or more. It was also doubtful if the company could have raised this much debt.

The board could not know in the spring of 1986 that interest rates would continue to decline, that the buff
market would continue for another 18 months, or that money would have been available to buy back a

substantial amount of stock to restructure the company.

If the board had taken the risky step of restructuring, what would have happened to the stock of the company,
which would have been burdened by heavy debt, high interest obligations, and lower cash flow after Black
Tuesday, Oct. 19, 1987? Undoubtedly, the market price of Beatrice common stock would have slipped

substantially after the October crash.
g

Reducing the price of Beatrice common by 15% from $50 would have lowered it to $43.50 per share. Based on
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the stock performance of other food companies during that time period, Beatrice could still be down more than
~ %10 $45 to $46 per share. At best, the loss to shareholders in the period from Oct. 9, 1987 to june 3, 1988,
wdwd have been almost $250 million, based on 62 million common shares outstanding after the assumed

restructuring.

Editor's note. The Beatrice saga presumably will come to an end this year, following ComAgra's June
announcement that it will buy the remaining parts of the company for $1.34 billion in cash and stock. For

Beatrice, the ConAgra acquisition may signal the first sign of stability in almost 15 years.

COPYRIGHT 1990 Business News Publishing Co.
COPYRIGHT 2004 Gale Group
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9 Huntingdon Road

John J. PRiley, Jr.
Lynnfield, MA 01940

The above-named incorporatorts} do hereby associate (themselves) with the intention of forming a corporation under the
provisions of General Laws. Chapter 180 and hereby statets):

I. The name by which the corporation shall be known .s:

Wildwood Conservation Corporation

2. The purposes for which the corporation is formed is as follows:

To encourage the conservation and preservation of i1and in
the Town of Woburn and elsewhere within the Commonwealth of
Massachusetts and otherwise to improve the physical aspects
of such lané; to perform such other functions as may be in-
cidental to the foregoing; and to carry on such other
activities as may be permitted to a Corporation organized

under Chapter 180 of the Massachusetts General Law.
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* 8. If the corporation has more than one class of members. the designation of such classes. the manner of election or -
appoinument. the duration of membership and the qualification and rights, including voting rights. of the members of each
class. are as follows: - i .

Not Applicable

#4. Other lawtul provisions. if any. for the conduct and regulation of the business and affairs of the corporation. for its
voluntary dissolution. or for limiting. defining. or regulating the-powers of the corporation. or of its directors or members.
or of any class of members. are as follows:-
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4. (2) The corporatlon shall have the followlng powers
in furtherance of its corporate purposes: .

(1) The corporation shall have perpetual
-succession in its corporate name.

(2) The corporation may sue andé be sued.
(3) The corporation may have 2 corporgte se2l
which it may alter from time to time.

) (4) The corporation ma2y elect or apno*nt
directors, officers, employees and other -acents, fix
their compensation and define their duties and
obligations.

(S) The corporat1cn may purchase, receive,
take by arant, gift, devise, becuvest or otherwise, lezse,
or otherwise acguire, own, hold, improve, employ, use
2nd otherwise deal in a2néd with rezl or personal rropertiy,
or a2ny interest therein, wherever situzteé¢, in an
unlimited amount. ..
(6) Ihe corporation may sell, convey, lease
exchange, transfer or otherwise dispose. cf, or mcricece,
pledge, encumber or create a security interest in, all
or any ©of its property, or any interest therein, wherever ..
situated. e
(7) The corporation may purchase, tzke, IEC81VE,
subscribe for, or otherwise acguire, own, hold, vote,
erploy, sell, lend, lease, exchance, transfer, o¥
otherwise dispose of, mortcace, plecce, use ané otherwise
deal in 2nd with, bonds and other oblications, shares,
or other securities or interests issued by others,
whether engagced in similar or different business,
governmental, or other activities.

ey

(8) The corporation may-make ccntracts, give
cuarantees and incur 11ab111tes, borrow monev at such
rates of interest as the corporation may determine,
issue its notes, bonds and other oblicztions, and secure
any of its obligaticns by mortgage, plecce or encumbrance
of, or secruity interest in, 2ll or any of its gproverty
Oor a2ny interest therein, wherever situated.



(8) The ccrporztion mazy lend money, invest
and reinvest its funés, ané tzke zné hold real ané
per=onal property as SECLrlty -for the p;vnen. of fundés-:
so loaned or ‘invested. selL 8 -

(1D) ' The corporaztion may do business, cazrry
on its operations, -ané have offices 2nd exercise the
powers cranted by Massachusetts Generzl Laws, Chezpter
180, as now in force or a2s hereafter zmended, in zny
jurisdiction within or withouvt the United States,
2lthough the corporztion shzll nct be cperzteé for the
Primary purpose of carrying on for p*ofi* 2 trzde or
business uvnrelateé to its tzx exempt purposes.

(11) The corporaztion may pay pensions, estzblish
and carry out pension, savings, thrift anc other
retirement, incentive and benefit plzns, trusts and
provisions for any or 2ll of its directors, cfficers
and employees.

(12) The corporzticn may be an incorperator
of other corporaticns of any tvpe of kiné.

(13) The corpcration may be & partner in any
enterprise which it wo;lc hzve power to ccnéuct by
1'.521f. i

(14) The corpcraticn may have zné exercise
211l powers necessary or convenient to effect anv or
all of the purposes for which the corporzticn is formec;
grovideé that no such power cshall be exercised in &
manner inconsistent with Massachusetts Generzl Lawvs,
Chapter 180 or any other chez-ter c¢f the Ceneral Laws
of the Commonwealth.

(b) The directors may make, amend or repeal the by-

laws in whole or in part, except with respect to any provision
thereof which by law or the by-laws requires action by the

members.

(c) Meetings of the members may be held anywhere in

tbhe United States.



5. By-laws of the corporation have been duly adopted and the initial directors. president. treasurer and clerk or other
presiding. financiai or recording officers whose names are set out below. have been duly elected.

6. The effective date of organization of the corporation shall be the date of filing with the Secretary of the Commonwealthor
if later date is desired. specify date. (not more than 30 days after date of filing).

To be effective on January 1, 1983
7. The following information shall not for any purpose be treated as a permanent part of the Articles of Organization of the -

corporation.

a. The post 6fﬁce address of the initial prinéipal office of the corporation in Massachusetts is:

9 Huntingdon Road, Lynnfield, MR 01940

b. The name. residence. and post office address of each of the initial directors and following officers of the corporation
are as follows:

NAME RESIDENCE POST OFFICE ADDRESS

9 Huntingdon Road

9 Huntingdon Road
Lynnfield, MA 01940

Lynnfield, MA 01940

President: John J. Riley, Jr.

-9 Huntingdon Road
Lynnfield, MA 01940

9 Huntingdon Road
Lynnfield, MA 01940

Treasurer: Jochn J. Riley, Jr.

9 Huntingdon Road

Clerk: Diana W. Riley

9 Huntingdon Road
Lynnfield, MA 01940

Directors: (or officers having the powers of directors)

John J. Riley, Jr.

Diana W. Riley

9 Huntingdon Road
Lynnfield, MA 01940

9 Huntingdon Road
Lynnfield, MA 01940

¢. The date initially adopted on which the corporation’s fiscai year ends is:

December 31

Lynnfield, MA 01940

9 Huntingdon Road
Lynnfield, MA 01940

9 Huntingdon Road
Lynnfield, MA 01940

d. The date initially fixed in the by-laws for the annual meeting of members of the corporation is:
Second Tuesday in March

e. The name and business address of the resident agent. if anyv. of the corporation is:

N/A

IN WITNESS WHEREOF. and under the penalties of perjury the INCORPORATORIS) signts) these Aricles of

Organization this ..~ -*. dayof

December 1982

L3¢ the below signed INCORPORATORS do hereby certify under the pains and penalties of periury that | 3% have not
been convicted of any crimes relating to alcohol or gaming within the past ten vears: [33¥e do hereby further centify that to the best
of myspsr knowledge the above named principal officers have not been similarly convicted. If so convicied. explain.

The signature of each incorporator which is not a natural person must be by an individual who thall show the capacity in which he
acts and by signing shall represent under the penalties of perjury that he 1s duly authorized on its behali 10 sign these Aruicles of

Organization.



THE COMMONWEALTH OF MASSACHUSETTS

ARTICLES OF ORGANIZATION
GENERAL LAWS, CHAPTER 180

1 hereby certfy that upon an examination of the
within-written anticles of organization. duly submitted
to me. it appears that the provisions of the General
Laws relative to the organization of corporations have
been complied with. and | hereby approve said articles:
and the filing fee in the amount of $30.00 having been
paid. said articles are deemed to have been filed with
me this day of 19

Effective date

MICHAEL JOSEPH CONNOLLY
Secretary of State

TO BE FILLED IN BY CORPORATION
PHOTO COPY OF ARTICLES OF ORGANIZATION TO BE SENT

TO: Margaret A. Metzger, Esquire
Nutter, McClennen & Fish

........ Pede.ral..Rese.rve..plaz.a.....................
600 Atlantic Avenue

-------- BOSton;..m....ozz-lo..-..----..--.-...--..-...

...............................................................

Filing Fee $30.00 Copy Mailed



EXHIBIT "B"

BY-LAWS

CF

WILDwOOD CONSERVATION CORPORATION

SECTION 1. NAME, PURPOSES, LOCATION,
, CORPORATE SEAL AND FISCAL
. YEAR

1.1 Name and Purcoses. The name and purposes of the
corporation shall be as set forth in the Articles of Organiza-
tion.

1.2 lLocation. The principal office of the corporation
in the Cormmonwealth of Massachusetts shall initially be located
at the place set forth in the Articles of Orcanization. The
Directors may chance tkhe location of the principal office in the
Comnoriwealth of Massachusetts effective upon filing a ceriificate
with the Secretary of the Ccmmonwealth. '

. 1.3 Corporate Seal. The Cirectors may adopt ané alter
the seal of the corporation. '

. 1.4 Fiscal Year. The fiscal year of the corpcration
shall, unless otherwise decided by the Directors, end on December
31 in each year.

SECTION 2. MEMBERS

2.1 Classes cf Membershin. There shall be the Zollcwinc
classes of membership:

(a) Corsorate Memberchis. Corporate members shall be
the only memkers entitlecd to nctice of or to vote at meetincs
of ccrporate members or to exercise or have such powers, rights
and privileges as are conferred by law upon members of a corpora-
tion incorporated under Chapter 180 of the General Laws, and feor
the purpose of said General Laws shall be deemed to be the only
members of the corporation.

(b) Other Classes of Membership. The corporate memters
may from time to time establish such other classes of membership as
they shall in their sole discretion cdeem appropriate.

2.2 Corczorate Members. Such persons as may be so

" desicnated by the Incorporator at the initial meeting of the

corpcration and thereafter by the then corporate members shall
be corporate members wWithout limit of -time.

2.3 Other Members. Members other than corgorate members
may from time to time be cdesignated by the corgorate members pursuant
to Section 2.1l(b). ' '




2.4 Powers and Richts. In addition to the right to
~elect Directors as provided in Section 3.1 and such other powers
and rights as are vested in them by law, the Articles of Organiza-
tion or these By-laws, the corpdrate members shall have such other
powers and rights as the Director: may designate.

2.5 Susvension or Removal. A corporate member may be
suspended or removed with or without cause by vote of a majority
of the corporate members. A corporate member may be removed for
cause only after reasonable notice and opportunity to be heard.

2.6 Resicnation. A corporate member may resign by
delivering a written resignation to the President, Treasurer or
Clerk, to a meeting of the corporate members or Directors, or to
the corporation at its principal office. The resignation shall
be effective upon receipt (unless specified to be effective at
some other time), and its acceptance shall not be .necessary to
make it effective unless it so states.

: 2.7 Annual Meetines. The annual meeting of the
corporate members shall be held at nine o'clock A.M. on the
second Tuesday of March in each year or if that cate is a legal
holiday in the place where the meeting is to be held, then at
the same hour on the next succeeding day not a legal holiday.

The annual meeting mzy be held at the principal office of the
corporation or at suca other place within the United States as

the Directors shall catermine. No change in the cdate fixed in -
these By-laws for the annual meeting shall be made within sixty

days before the date stated herein. Notice of any chance of the

date fixed in these E.-laws for the annual meeting shall be given

to all corporate members at least twenty days before the new cate
fixed for such meeting.

If no annual meeting is held in accordance with the
forecoing provisions, a special meeting may be held in place
thereof, and any action taken at such meeting shall have the
same effect as if taken at the annual meeting.

2.8 Recular Meetincs. Regular meetings of the corporate
members may be held at such places within the United States and at
such times as the corporate members may .determine.

2.9 Scecial Meetings. Special meetings of the corporate
members may be held at any time and at any place within the United
States. Special meetings of the corporate members may be called
by the President or by the Directors, and shall be called by the
Clerk, or in the case of the death, absence, incapacity or refusal-
of the Clerk, by any other offlcer, upon written application of
three or more corporate memkers. - -

2.10 cCall anéd Notices.

(a) All Meetinces. Reasonable and sufficient notice of
‘the time and place of all meetings of the corrorate members shall —




be given to each corporate member as provided below. Such notice,
if the meeting is called otherwise than by the Clerk, may be a

copy of the call of the meeting, and if the meeting is not other-
wise called, such notice given by the Clerk shall constitute a call .
of the meeting. Notices of all meetings of ,corporate members shall
state the purposes for which the meetings are called. No notice
need be given to any corporate member if a written waiver of notice,
executed before or after the meeting by the member, or his attorney
thereunto authorized, is filed with the records of the meeting.

(b) Reasonable and Sufficient Notice. Except as other-~
wise expressly provided, it shall be reasonable and sufficient
notice to a corporate member to send notice by mail at least forty-
eight hours or by telegram at least twenty-four hours before the

. meeting addressed to the member at the member's usual or last known

business or residence address or to give notice to the member in person
or by telephone at least twenty-four hours before the meeting.

2.11 Quorum. At anv meeting of the corporate members

‘a majority of the corporate members (whether present in person or

cduly represented) shall constitute a quorum. Any meeting may be
adjourned to such date or dates not more than 90 days after the
first session of the meeting by a majority of the votes cast upon
the question, whether or not a quorum is present, and the meeting
may be held as adjourned without  further notice.

2.12 Acticn bv Vote. Each corporate member shall have
one vote. When a quorum is present at any meeting, a majority
of the votes proverly cast by corporate members present in person
or duly represented shall decide any gqguestion, including election
to any office, unless otherwise provided by law, the Articles of
Organization, or these By-laws.

2.13 Action bv Writing. Any action reguired or permitted .
to be taken at any meeting of the corporate members may be taken .
without a meeting if all corporate members entitled to vote cn the
matter consent to the action in writing and the written consents
are filed with the records of the meeting of the corporate members.
Such consents shall be treated for all purposes as a vote at a
meeting.

2.14 Proxies. Corporate members may vote either in person
or by written proxy dated not more than six months before the meeting
named therein, which proxies shall be filed before being voted with
the Clerk or other person responsible for recording the proceedings
of the meeting. Unless otherwise specifically limited by their terms,
such prcxies shall entitle the holders thereof to vote at any adjoura-
ment of the meeting but the proxy shall terminate after the £inal
adjournment of such meeting.

2.15 Compensation. Corporate members shall not be pre-
cluded from serving the corporation in any other capacity and
receiving compensation for any such services.




SECTION 3. BOARD OF DIRECTORS

3.1 Number and Election. The corporate members
annually at their annual meeting shall fix the humber of
Directors and shall elect the number of Directors so fixed.
At any special or regular meeting the corporate members or
Directors may increase the number of Directors and elect new
Directors to complete the numbers so fixed; or they may decrease
the number of Directors, but only to eliminate vacancies existing
by reason of the death, resignation, removal or disqualification
of one or more Directors. A Director may but need not be a corporate
member.

3.2 Tenure. Each Director, including *those elected to
£i1ll vacancies under Section 3.7, shall hold office until the next
annual meeting of corporate members and until that Directh's successox
is elected and gualified, or until that Director sooner dies, resigans,
is removed or becomes disgualified.

3.3 Powers. The affairs of the corporation shall be
managed by the Directors who shall have and may exercise all the
" powers of the corporation, except those powers reserved to the
corporate members by law, the Articles of Organization or these
By-laws.

3.4 Committees. The Directors may elect or appcint -
one or more committees and may delegate to any such committee
or committees any or all of their powers. Unless the Directors
otherwise designate, committees shall conduct their affairs in
the same manner as is provided in these By-~laws for the Directors.
The members of any committee shall remain in office at the pleasure
of the Directors.

3.5 Suscension or Remcval. A Director may be suspended
or removed (2) with or without cause by vote of a majority of the-
corporate members or (b) with cause by vote of a majcrity of the
Directors then in office. A Director may be removed with cause
only after reasonable notice and opportunity to be heard.

3.6 Resicnation. A Director may resign by delivering
a written resicnation to the President, Treasurer or Clerk, to a
meeting of the corporate members or Directors, or to the corpora-
tion at its principal office. The resignation shall be effective
upon receipt (unless specified to be effective at some other time)
and its acceptance shall not be necessary to make it effective
unless it so states.

3.7 Vacancies. Any vacancy in the Board of Directors,
except a vacancy resulting from enlargement which must be filled
in accordance with Section 3.1, may be filled by the corporate
members or Directors. The Directors shall have and may exercise
all their powers notwithstanding the existence of one or more
vacancies in their number. S p—



3.8 Regular Meetings. Regular meetings of the
Directors may be held at such places and at such times as
the Directors may determine. _ o N

3!

3.9 Special Meetings. Special meetings of the
Directors may be held at any time and at any place when
called by the President, or by three or more Directors.

3.10 Call and Notice.

(2) All Meetincs. Resonable and sufficient notice
of the time and place of all meetings of the Directors shall
be given to each Director as provided below. Such notice may be
a copy of the call of the meeting, and if the meeting is not other-
wise called, such notice given by the Clerk shall constitute a call
of the meeting. Notices of all meetings of Directors shall state
the purposes for which the meetings are called. No notice need
be given to any Director if a written waiver of notice, executed
before or after the meetinc by the Director, or of the Director's
attorney thereunto authorized, is filed with the records of the
meeting.

(b) Reasonable and Sufficient Notice. Except as other-
wise expressly provided, it shall be reasonable and sufficient notice
to a Director to send notice by mail at least forty-eicht hours or
by telegram at least twenty-four hours before the meeting adcéressed
to the Director at the Director's usual or last known business or
residence address or to give notice to the Director in person or by
telephone at least twenty-four hours before the meeting.

3.11 Quorum. At any meeting of the Directors a majority
of the Directors then in office shall constitute a quorum. Any
meeting may be adjourned by a majority of the votes cast upron the
"guestion, whether or not a guorum is present, and the meeting may
be held as adjourned without further notice.

3.12 Action bv Vote. When a gquorum is present at any
meeting, a majority of the Directors present and voting shall
decide any question, including electicn of officers, unless other-
wise provided by law, the Articles of Organization, or these By-laws.

3.13 Action bv Writing. Any action required or permitted
to be taken at any meeting of the Directors may be taken without
meeting if all the Directors consent to the action in writing and
the written consents are filed with the records of the meetings
of the Directors. Such consents shall be treated for all purposes
as a vote at a meeting. -

3.14 Compernsation. Directors shall not ke precluded
from serving the corporaticn in any other capacity and receiving
- compensation for any such services.




SECTION 4. OFFICERS AND AGENTS

4.1 Number and Qualification. The officers of the
corporation shall be a President, Treasurer, Clerk and such
other officers, if any, as the Directors may determine. The
officers of the corporation shall have the respective powers
and duties provided by these By-laws and such other respective
powers and duties as the Directors shall from time to time
designate. The corporation may also have such agents, if any,
as the Directors may appoint. An officer may but need not be
a Director or corporate member. The Clerk shall be a resident
of Massachusetts unless the corporation has a resident agent
duly appointed for the purposes of service of process. A person
may hold more than one office at the same time. If reguired by
the Directors, any officer shall give the corporation a bond for
the faithful performance of his duties in such amount and with such
surety or sureties as shall be satisfactory to the Directors.

. 4.2 Election. The President, Treasurer and Clerk shall
be elected annually by the Directors at their first meeting
following the annual meeting of the corporate members. Other
officers, if any, may be elected by the Directors at any time.

4.3 Tenure. The President, Treasurer and Clerk shall
-each hold office until the first meeting of the Directors following
the next annual meeting of the corporate members and until the
officer's successor is chosen and gualified, and each other officer ,
shall hold office until such first meeting of the Directors following
the next annual meeting of the corpcrate members unless a shorter
period shall have been specified by the terms of the officer's electio:
or appointment, or in each case until the officer sooner dies, resigns
is removed or becomes disgqualified. Each agent shall retain that
agent's authority at the pleasure of the Directors.

4.4 President. The President shall be the chief
executive. officer of the corporation and, subject to the control
of the Directors, shall have general charge and supervision
of the affairs of the corporation. The President shall preside
at all meetings of the corporate members and at all meetings of
the Directors, except as the corporate members or Directors
othewise determine. .

4.5 Treasurer. The Treasurer shall be the chief financial
officer and the chief accounting officer of the corporation. The
Treasurer shall be in charge of its financial affairs, funds, securi-
ties and valuable papers and shall keep full and accurate records
thereof. The Treasurer shall also be in charge of its books of
account and accounting records, and of its accounting procedures.

4.6 Clerk. The Clerk shall record and maintain records
~of all proceedings of the corporate members and Directors, which



records shall be kept within the Commonwealth at the principal
office of the corporation or at an office of its Clerk or of its
resident agent, and shall be open at all reasonable times to the
inspection of any corporate member. Such records shall also

include records of all meetings of the Incorporator and the original,
or attested copies, of the Articles of Organization and By-laws

and names of all corporate members and Directors and the address

of each. 1If the Clerk is absent from any meeting of corporate
members or Directors, a Temporary Clerk chosen at the meeting shall
exercise the duties of the Clerk at the meeting.

4.7 Susvension or Removal. An officer may be suspended
or removed with or without cause by vote of a majority of Directors
then in office at any special meeting called for such purpose or at
any regular meeting. An officer may be removed with cause only
after reasonable notice and opportunity to be heard.

4.8 Resignation. An officer may resign by delivering
a written resignation to the President, Treasurer or Clerk, to a
meeting of the corporate members or Directors, or to the corpora-~
tion at its principal office. The resignation shall be effective
upon receipt (unless specified to be effective at some other time),
and its acceptance shall not be necessary to make it effective
unless it so states.

4.9 Vacancies. 1If the office of any officer becomes
vacant, the Directors may elect a successor. Each such successor
shall hold office for the unexpired term, and in the case of the
President, Treasurer and Clerk until his or her successor is elected
and qualified, or in each case until he or she sococner dies, resigns,
is removed or becomes disgqualified.

SECTION 5. EXECUTION OF PAPZIRS

Except as the Directors may generally or in particular
cases authorize the execution thereof in some other manner, all
deeds, leases, transfers, contracts, bonds, notes, checks, drafts
and other obligations made, accepted or endorsed by the corporation
shall be signed by the President or by the Treasurer.

SECTION 6. NO PﬁﬁSONAL LIABILITY; INDEMNITY

6.1 No Personal Liabilitv. The corporate members,
Directors and officers of the corporation shall not be personally
liable for any debt, liability or obligation of the corporation.
All persons, corporations or other entities extending credit to,
contracting with, or having any claim against, the corporation,
may look only to the funds and property of the corporation for
the payment of any debt, damages, judcment or decree, or of any
money that may otherwise become due or payable to them from the
corporation.




6.2 Indemnitvy. The corporation shall, to the extent
legally permissible and only to the extent that the status of
the corporation as an organization exempt under Section 501({(c) (3)
of the Internal Revenue Code is not affected thereby, indemnify
each of its Directors, officers, emplovees and other agents (includinc
persons who serve at its request as Directors, officers, employees
or other agents of another organization in which it has an interest)
-against all liabilities and expenses, including amounts paid in
satisfaction of judgments, in compromise or as fines and penalties,
and counsel fees, reascnably incurred by such person in connection
with the defense or disposition of any action, suit or other pro-
ceeding, whether civil or criminal, in which such person may be
involved or with which such person may be threatened, while in
office or thereafter, by reason of such person being or having been
such a Director, officer, employee or agent, except with respect to
any matter as to which such person shall have been adjudicated in any
proceeding not to have acted in good faith in the reasonable belief
that his or her action was in the best interests of the corporation;
provided, however, that as to any matter disposed of by a compromise
payment by such Director, officer, employee or agent, pursuant to a
consent decree or otherwise, no indemnification either for saiéd pay-
ment or for any other expenses shall be provided unless such compromis
shall be approved as in the best interests of the corporation, after
notice that it involves such indemnification: (a) by a disinterested
majority of the Directors then in office; or (b) by a majority of the
disinterested Directors then in office, provided that there has ber
obtained an opinion in writing of independent legal counsel to the
effect that such Director, officer, employee or agent appears to have
acted in good faith in the reasonable belief that his or her acticn
was in the best interests of the corporation; or (c) by a majority of
the disinterested members entitled to vote, voting as a single class.
Expenses, including counsel fees, reasonably incurred by any such
Director, officer, trustee, employvee or agent in connection with the
defense or disposition of any such action, suit or other proceeding
may be paid from time to time by the corporation in advance of the
final disposition thereof upon receipt of an undertaking by such
individual to repay the amounts so paid to the corporation if such
person shall be adjudicated to be not entitled to indemnification
under Massachusetts General Laws, Chapter 180, Section 6. The right
of indemnification hereby provided shall not be exclusive of or affect
any other rights to which any Director,.officer, emplovee or agent
may be entitled. Nothing contained herein shall affect any rignts
to indemnification to which corporate personnel may be entitled by
contract or otherwise under law. As used in this paragraph, the
terms "Directors,” "officer,” employee' and "agent” include their
respective heirs, executors and administrators, and an "interested"”
Director is one against whom in such capacity the proceedings in
guestion or another proceeding on the same or similar grounds is
thenpending. _

6.3 Interested Parties.  No person shall be disqualified
from holding any office by reason of any interest. In the absence
of fraud, any Director, officer, or member of this corporation




individually or any individual having any interest in any concern
in which any such Directors, officers, members, or individuals have
any interest, may be a party to, or may be pecuniarily or otherwise
interested in, any contract, transaction, or other act of this
corporation, and B

(a) such contract, transaction, or act shall not be
in any way invalidated or otherwise affected by
that fact;

(b) no such Director, officer, memker, or individual
shall be liable to account to this corporation
for any profit or benefit realized through any
such contract, transaction, or act; and

(c) any such Director of this corpcoration may be
counted in determining the existence of a quorum
at any meeting of the Directors or of any
committee thereof which shall authorize any such
contract, transaction, or act, and may vote to
authorize the same.

As used herein, the term "interest"” includes personal interest
and interest as a Director, officer, stockholder, shareholder,
trustee, member or bencfl:lary of any concern; and the term

"concern” means any corporation, association, trust, partnership,
firm, person, or other entity other than this corporation.

SECTION 7. AMENDMENTS

These By-laws may be altered, amended or repealed in
whole or in part by vote of a majority of the Directors then
in office, .except with respect to any provision thereof which
by law, the Articles of Organization or these By-laws reguires
action by the corporate members. Not later than the time of
giving notice of the meeting of corporate members next following
the making, amending, or repealing by the Directors of any By-laws,
notice thereof stating the substance of such change shall be
given to all corporate members. The corporate members may alter,
amend or repeal any By-laws adopted by the Directors or otherwise
or adopt, alter, amend or repeal any provision which by law, the
Articles of Organization or these By-laws reguires action by .
the corporate members.



EXHIBIT "C"

WILDWOOD CONSERVATION CORPORATION.

DIRECTOR ACTION BY WRITTEN CONSENT

The undersigned, John J. Riley, Jr. and Diana W. Riley,
being all of the directors of Wildwood Conservation Corpora-

tion (the “Corporation”), hereby consent to the following

. action:

That the Asset Purchase Agreement effective January 1,
1983 by and among Beatrice Foods Co., the Corporation,
John J. Riley Company, Inc., John J. Riley, Jr. and
Diana W. Riley (the "Agreement”) be, and the same here-
by is, approved in substantially the form attached to
this consent; that the transactions provided for there-
_ in be, and the same hereby are, approved, and that the
President of the Corporation be, and he hereby is, auth-
orized to execute and deliver in the name and on behalf
of the Corporation such Agreement with such changes
therein as he may approve, the execution of.such Agree¢-
ment by him to be conclusive evidence of the authoriza-
tion thereof; that the officers of the Corporation acting -—
singly be, and they hereby are, authorized and directed
to execute such documents, to make such payments, to
grant such security interests and to take such other
actions as any one of them shall deem advisable or
necessary to effect the transactions provided for in
the Agreement.

John J. Riley, Jr.

Diana W. Riley

Dated: January ., 1983 ' -
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WILDWOOD CONSERVATION CORPORATION

Certificate Recarding Articles of Organization,

By-Laws, Resolutions, and Incumbency

I, Diana W. Riley, do hereby certify that I am the duly
elected and qualified Clerk of.Wildwood Conservation Corporation,
a Massachusetts corporation (the "Corporation"), acting as such,
and that:

(a) No amendment to, or any other document affecting,
the Articles df Organization, a true and complete copy of which
~is attached hereto as Exhibit A, has been filed with the Secretary
of State of Massachusetts since January 1,1983; °

(b) A true and complete copy of the By-laws of the Corpora-
tion is attached hereto as Exhibit B and those By-laws have been
in effect at all times from December31, 1982, through the date
hereof;

(c) 'Attached hereto as Exhibit C is a true and complete copy
~of a Consent of the Directors of the Corporation dated as of
January 1,1983 (the "Consent"), and the votes contained in the
Consent were duly adopted, have not been amended or revoked, and
are in full force and effect on the date hereof and are the only
votes adopted by that Board of Directors relating to the subject
matter thereof:

(d) The following individuals as of this date now hold

offices set forth opposite the names:
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President: John J. Riley, Jr.

Treasurer: John J. Riley,.Jr.

Clerk: =  Diana W. Riley

(e) The person named below has been duly authorized to sign

any documeats relating to the Agreement referred to in the votes,
including, without limitation, the Asset Purchase Agreemént, and
has been duly elected and duly qualified and, at all times since
December 31, 1982, has held the office set forih opposite his name

below, and the signature set opposite his name below is his genuine

signature.

Name : : Title s‘$gature ) '; . //
. - ' /l \ ;" . S

John J. Riley, Jr. President AR ﬁ/nc(u-/ /

i //’//

L]

(f) To the best of my knowledge, no dissolution proceedings
with respect to the Corporation have been commenced or are contem-
plated.

IN WITNESS WHEREOF, I have affixed the seal of the Corporation

hereunto this (,'kkA day of January, 1983.

D VA e

Diana W. Rlley, Cleit
own to

The undersigned hereby certifies that Diana W. Rlley,'
me, is a duly elected, qualified, and acting Clerk of Wildwood Con-
servation Corporation, and that the signature set forth above her

7,/ \)I (L n 7

name is her genuine signature.

John'Uh\Riley, Jr/
Pre51dent
Dated: January la , 1983
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Chapter 1
INTRODUCTION

This report on tannery wastes is part of a long-
range program of the New England Interstate Water
Pollution Control Commission to aid industry and
pollution abatement agencies in their efforts to reduce
pollution. It is intended for industries, sanitary en-
gineers, communities, and agencies which may now,
or in the future, be confronted by such a waste
problem.

The main effect of this report is to provide an in-
sight into the processes and process chemicals used
by the tanning industry and to determine the sources
and nature of the major pollution loads from tannery
wastes. The present state of the art of tannery waste
treatment is discussed and methods of planning and
facilitating a tannery waste survey are outlined.

In this report the usual abbreviations employed in
pollution studies will be used. Concentrations (except
for pH) will be usually expressed in parts per mil-
lion (p.p.m.); one part per million equals 8.3 pounds

per million gallons, and 120 parts per million equals
one pound in 1000 gallons. The term B.O.D. means
biochemical oxygen demand and will be the usual
five-day 20°C, B.O.D.

When process chemical usage is referred to, it may
be expressed as a percentage based on the weight of
the hide (O.W.H.). For example, 3% sodium sulfide
O0.W.H. means that 3 pounds of sodium sulfide are
used for every 100 pounds of hide.

Most of the information on the composition of
cattleskin and tannery processes was taken from books
by Wilson (1, 2), McLaughlin and Theis (3) and
O’Flaherty, Roddy and Lollar (4). These excellent
treatises are recommended for readers interested in
further information.

The trade names recorded in this report are not
italicized or otherwise marked, following the practice
in the trade literature.

Chapter II
COMPOSITION OF CATTLESKIN

. Tanning is the act of converting animal skins into
leather, and consequently any one interested in tan-
ning wastes should know as much as possible about
the composition and chemistry of the animal skin.
This is necessary not only to learn why the tanner
uses the processes he does, but also to help in tracing
what contribution the materials from the skin sub-
stances make to the over-all pollution load.

Animal skin is made up of a number of distinct
tissues and organs. The tissues may be divided into
the following classes: epithelial, muscular, connective,
nervous, glandutar, fatty, and blood. The organs in-
clude voluntary and involuntary muscles, fat glands,
sweat glands, nerves, and blood vessels.

The skin may be anatomically considered to be di-
vided into three layers: flesh, derma or corium, and
epidermis. Strictly speaking, the flesh is not a part of
the skin proper. Varying amounts of the flesh may be
attached to the skin, depending on the skill of the
flayer who removes the skin from the carcass. The
flesh is composed of fatty tissue, blood vessels, nerves,
and voluntary muscles. It is attached to the skin by
means of areolar connective tissue.

The derma, or corium, constitutes the leather-making
portion of the skin, since both flesh and epidermis are
remoted hefore tanning. The upper portion contains

glands, muscles, and hair follicles and the lower por-
tion (called reticular layer) is composed of inter-
lacing fibers or fibrils. "Both layers consist mainly of
the protein collagen, and tanning is essentially the
reactionr of collagen with tannin or chromium with
the resultant formation of leather.

The epidermis is the top layer of the skin and is
composed mainly of the protein keratin. It is fortu-
nate for the tanner that this reacts differently from
collagen. When skin is limed, the epidermis is de-
composed, thus enabling hair removal, while the col-
lagen is not adversely affected. Animal hair is an
epidermal regrowth.

The dry matter of the skin is made up preponder-
antly of proteins (90-95% )7 These are collagen, elas-
tin, reticulin, keratin, glycoproteins, albumins, and
globulins. As mentioned previously, collagen is the
most important because it is present in the greatest
amount and reacts to form leather. It constitutes 30-
33% of the weight of the whole fresh skin, including
water. On a dry basis it constitutes approximately
85% of the skin. It is insoluble in organic solvents,
water, and dilute solutions of acids and alkalis at
room temperature. One of its distinctive characteris-
tics is that it swells greatly in aqueous acid and alka-
line solutions in the absence of high salt concentra-
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tions. In addition, prolonged action of hot water
converts the collagen into gelatin, and hide scraps and
trimmings from tanneries are in fact used to make
gelatin commercially. Collagen is readily digested
by the enzyme pepsin but not by trypsin.

Keratins are fibrous proteins which compose the
outer layer of the skin and its appendages. The term
covers a group ranging from hair, nails, and other
horny structure to the proteins of the softer tissues of
the lower epithelial layers. In the form of hair it swells
very little over the entire pH range and resists the
action of pepsin and trypsin. The chief characterizing
feature of keralin is its relatively high content of the
sulfur-containing amino acid cystine and its solubility
in alkaline sulfide solutions.

Many of the cellular tissues of the body are sur-
rounded and penetrated with a fine, filamentous net-
work which is called reticular tissue. The protein
composing these fibers is called reticulin, and its chem-
istry is not agreed upon by the various authorities
working with it. On a weight basis, its percentage is
very small.

Elastin, the protein of the yellow elastic tissue, also
occurs in small amounts in the skin, being less than
1% on the dry basis. The elastin fibers form a fine
network, mostly in the upper part of the skin. It is
insoluble in organic and aqueous solvents and differs
from collagen in being highly resistant to the action
of boiling water. It is readily attacked by trypsin but
slowly attacked by pepsin.

Albumins and globulins are also found in skin and
may be readily removed by dilute sodium chloride so-
lutions. Their total averages approximately 5% in
calfskin and 1.5% in cow or steer skin on a dry basis.
Both are coagulated by heat. They are both soluble in
dilute solutions of neutral salts but the globulins are
insoluble in pure water. The chief characteristic of
these proteins is their great sensitivity to changes in
physical and chemical environment, which is reflected
not only in their heat coagulability, but also in their
response to less drastic influences.

The total amount of lipid in the skin has been found
to average from 0.13% to 0.76% of the fresh corium
weight (5). Triglycerides composed approximately
809 of this amount and phospholipids (lecithin,
cephalin and sphingomyelins), cholesterol, and free
fatty acids composed the remainder.

Skin contains only small amounts of carbohydrates,
most of it being present as blood sugar, glycogen, or
bound as an integral part of a protein. Glycogen is a
starch-like, polymerized form of glucose used by the
body as a reserve store for food. Bound carbohydrate

W is found in collagen, albumins, globulins and the skin

mucoid. Collagen contains only 0.65% of a disac-
charide composed of galactose and glucose but this
accounts for the largest part of the skin carbohydrate
because of the high proportion of collagen present in
the skin.

The principal mineral elements present in the skin
are sodium, potassium, calcium, magnesium, and phos-
phorus. The total mineral matter is approximately
1% on the dry basis. As with other body tissues, the
skin is largely composed of water, normally amount-
ing to 60 to 70%.

As can be seen from the foregoing discussion, the
chemistry of skin is essentially the chemistry of pro-
teins. Proteins are extremely complex molecules built
up of many amino acids bound together through pep-
tide (-——CONH—) linkages between the alpha-amino
group of one and the alpha-carboxgl group of another.
They are essentially extremely long polypeptide chains
of very high molecular weight. Some of the amino
acids composing the protein chain have extra carboxyl
or amino groups and these unreacted groups give the
protein ability to react with both acids and bases, as
well as salts and heavy metals. The breakdown of
protein into its constituent amino acids is called
proteolysis. The very long protein chain is first broken
into large-size fragments called proteoses, peptones,
and finally into smaller fragments called peptides and
amino acids. Not much is known about the suscepti-
bility of the proteins and their many breakdown prod-
ucts to bacterial attack in the biochemical oxygen de-
mand (B.0.D.) test used for pollution studies. It is
conceivable that these products will not be readily
attacked by the bacteria since the specialized enzymes
necessary for their breakdown may not be present in
sufficient concentration to cause proteolysis to the
point where the bacteria may oxidize the product.
This is analagous to the slow attack of cellulose by
bacteria, despite the fact that the latter is composed
of the readily oxidized glucose molecules.

In the following chapters it should be remembered
that the processes used by the tanning industry are
designed to prepare the hide (mainly collagen) in a
manner so that all undesirable materials are removed,
and so that the collagen is in a reactive state ready
to combine with the tannin or chromium used for
tanning. The hide may be thought of as an insoluble,
porous sheet with a network of active foci where chem-
ical reactions may take place. The tanner’s job is to
make these centers available for desired reactions for
leather formation and to prevent undesirable break-
down of the leather-making substance. At the same
time he must cause breakdown and removal of un-
desirable protein and fally substance to open up the
hide to allow penetration of tanning materials.

h



Chapter III

GENERAL DESCRIPTION OF PROCESSES USED BY TANNING INDUSTRY

Curing

Animal skin is covered with numerous bacteria, the
kind and amount varying with the environment of
the animal and with the amount and nature of the filth
on the skin. While the animal is alive, these bacteria
have little effect on the skin. As soon as the animal
is slaughtered, however, the proteolytic bacteria quick-
ly attack the skin and reduce its value and utility if
left unchecked. To stop these damaging changes the
skin must be cured. This is done by partially de-
hydrating the skin by treatment with salt, or by drying
in air, or by a combination of both. The removal of
free water by these methods reduces bacterial growth
to levels which prevent damage of the skin. This cur-
ing must not be delayed and is usually started within
two hours after the animal is slaughtered.

In large American slaughterhouses the hide is re-
moved from the carcass and is dropped into a curing
cellar which is maintained at approximately 13°C.
The warm hide is allowed to stand for approximately
two hours to lose its body heat. It is then spread out,
flesh side up, on a layer of clean rock salt and is cov-
ered with more salt. Another hide, flesh side up also,
is then laid on top and salted. This is continued until
a “pack” is completed. Usually a pack is approxi-
mately 20 by 40 feet in area and 4 feet high. It is
arranged so that the salt brine formed will drain away
with the blood, lymph, and proteins which it dis-
solves. Minimum curing time in packs is three to four
weeks. The hide loses part of its moisture and gains
weight through the salt it absorbs. Usually 100 pounds
of fresh hide will weigh about 80 pounds in the salted
or cured state. The moisture content has been reduced
from about 709% to 40% while about 30% salt has
been added (6).

In Argentina, curing is done with salt brine instead
of solid salt. The animal is washed first to remove
most body filth. The flayed hide is again washed on
both sides and the flesh side is vigorously swept with
a broom. The washed hide is drained and cooled in
saturated salt brine for 24 to 48 hours with occasional
stirring. It is then removed, drained, and salted down
in packs, as described above.

Many imported hides and skins are merely air-
dried rather than salted. These are called flint or flint-
dried and contain as little as 8% moisture. Drying
heavy hides is a problem since slow drying will allow

bacterial growth and possible damage, while rapid
drying will cause surface dehydration without re-
moving water in the hide interior. This internal mois-
ture will allow the bacteria to propagate, causing
putrefaction and possible damage. The soaking of
flint-dried hides must be done carefully and represents
a problem to tanners.

Some skins are salted before drying and are termed
dry-salted. In many countries where sodium chloride
is not easily available, sodium sulfate may be used for
curing. This salt has been reported to be unsatisfac-
tory as a curing agent (7).

Sheepskins are usually de-wooled immediately after
slaughtering and flaying and ‘then pickled with acid
and salt before shipping to the tannery. The curing
process is not necessary when this is done. Most im-
ported sheepskins are received in the pickled state.

Tests have shown that salt is absorbed by 3kin
mainly from the flesh side. If considerable blood or -
fat covers the area, salt absorption will be slowed ap-
preciably. Most of the absorption occurs in the first
four hours if the area is clean. Bacterial growth will
be hastened by the presence of blood, dung and other
filth and will be slowed by the amount of sodium

chloride absorbed.
Fleshing

Fleshing is the act of removing the areolar tissues
from the flesh sides of hides or skins. Attached fat,
connective tissue, blood vessels, nerves, voluntary
muscle, and unremoved meat left as a result of poor
flaying are also removed. The process is carried out
on a fleshing machine which consists of two long rolls,
one of corrugated metal and the other of rubber.
These grip the skin with a pressure that can be regu-
lated by a foot lever, and draw the flesh side across a
revolving cylinder set with spiral blades. The spiral
blades are kept sharpened by a travelling grinder. The
fleshings are recovered and sold to plants for render-
ing or conversion to glue. Such recovery is indeed a
necessity because of the great amounts of the highly
concentrated and easily putrefied nature of the flesh.

Fleshing may be done before or after soaking, un-
hairing, or re-liming. ~Flesh removal allows easier
penetration and more effective action of the solutions
used in the tannery. If done before or after soaking
it is called green-fleshing. After unhairing or re-liming
it is called lime-fleshing.
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Washing and Soaking

As indicated previously, the hides and skin are pro-
tected from damage by bacterial action mainly by
dehydration. Brining and green-salt curing reduce the
water content of raw hides from 70% to 40% and dry-
salting and flint-drying reduce the water content to
as low as 10%. During storage and shipment brined
and salt-cured hides may lose another 15 to 209 of
their moisture. The salt content of the hide averages
approximately 10%, varying from 5% on the hair
side to 137¢ on the flesh side. The salted skins shipped
to the tannery contain dirt, salts, blood, manure, non-
fibrous proteins and undissolved sodium chloride in
addition to the dissolved salt.

The object of washing and soaking is to remove the

_éxtraneous matler_and_ to restore the moisture lost

during preservation and storage. The reasons for this
are well outlined by Goelz (8), who states that mois-
ture restoration is essential in order that the hides
and skin will not be physically damaged by the action
of washing under agitation and by flexing while being
fleshed. Sufficient moisture within the hides is neces-
sary for solution and elimination of salts and globular
proleins contained within the fibrous hide structure.
The replenished water serves as a diluent and as a
vehicle for penetration into the fibrous structure of
the chemicals used for unhairing and plumping. The
extraneous organic and inorganic matter are removed
so as to prevent damage by solids to both hide and
machine during the fleshing and unhairing operations.
Manure and urine are excellent bacterial foods and
stimulate undesirable bacterial growth during soaking.
These, along with certain salts in the soaks, can cause
irremovable stains and discoloration on the leather.
The cementing effect of globular proteins upon dried
tanned fibers reduces fiber motility which is necessary
to produce a soft and a pleasing feel in the final
leather. Curing salts transferred to the lime liquors
aflect the alkaline plumping action, reduce the unhair-
ing rate, and can cause contraction of the grain sur-
face of the hides and skin. If extraneous matter is
left in or on the skin it will represent a {false and
variable hide substance weight for the determination
of amounts of materials required for the liming
process.

In practice there is no standardized procedure for
washing and soaking. Faclors that require considera-
tion are the type of raw material processed, the meth-
od of curing, the tannery’s equipment, time and labor
associated with the immediate and subsequent opera-
tions, and the tanner’s personal conception of how the
job should be done. .

Goetz {9) has outlined several procedures widely
used in industry. In the most common method lots

—~

of 2500 to 4000 pounds of whole hides are floated
with 200% cold tap water in a wash drum and then
drum-washed for 25 to 30 minutes with water. After
the hides are cut into sides they are green-fleshed,
trimmed, and soaked overnight with 300 to 350%
water in paddles used for both soaking and liming.
After soaking overnight, they are paddled for a few
minutes and the water drained. The paddle is then
filled with water for the unhairing process which
follows,

In a second method where sides are vat-limed, the
drum-washed stock is reeled into soak vats contain-
ing approximately 3509 water for overnight soaking.
The soak liquor is dumped and the vats are refilled
before the sides are reeled into the lime vats,

In a third method the sided stock is placed in pad-
dles containing 300 to 3509 water and allowed to
soak for 45 to 60 minutes. The stock is then washed
60 to 90 minutes, until the effluent is clean. The
water is turned off and the sides are allowed to soak
overnight. 1f green-fleshing or liming in a separate
paddle is to be done, the skins are removed after
draining. If the skins are to be limed in the same
paddle, the soak is drained, the paddle refilled, and
lime added.

In another procedure a 6 to 8 hour soak at 75 to
85°F. with bactericide may be used. Bactericides most
{requently used are chlorinated phenols, beta-naph-
thols, mercurials, and para-chlora-metacresol. Usually
0.5 to 1.5 pounds per 100 gallons of soak water (600
to 1800 p.p.m.) are used.

Water usage in the soaks varies from 300 to 500%
for green-salted hides and from 600 to 800% for dry
hides. I the green-salted hides contain 10% sodium
chloride and this all dissolves in the soak water, the
salt concentration is approximately 20,000 to 30,000
p-p-m. If a preliminary rinse is used before soaking,
part of the salt would be removed. This salt concentra-
tion contributes to the removal of globular proteins
during soaking. Some tanners may add enough salt
to make 80,000 to 100,000 p.p.m. if softer leather is
desired.

Unhairing

Removal of hair and epidermis from hides and skins
is one of the major purposes of the unhairing process.
This is necessary so that the leather will have an
attractive appearance when it is finished. The fiber
structure of the hide must be “opened up” so that the
fiber bundles are split up more finely and unwanted

‘protein removed.

Hair may be removed by complete destruction or
dissolution (pulping or burning off}), or by loosen-
ing, followed by machine or manual pulling. The lat-
ter is practical when hair recovery is desired. A



majority of cattlehide tanneries practice hair recovery
as do almost all calfskin tanneries. Hair from kidskin,
goatskin and particularly sheepskin is a valuable by-
product and recovery is standard practice when these
skins are being processed.

< Lime has been used since ancient times for both
hair loosening and hair destruction. In the older sys-
tem of liming in still vats, hides were handled indi-
vidually in and out of a series of vats. The first day
for a new pack was started in an old or “mellow”
bath. The pack was then advanced on successive days
.into strengthened limes and finally into fresh lime.
In present day practice when still vats are¢ used the
hides in each pack are tied together and reeled me-
chanically {rom vat to vat. Such systems require four
to seven days depending on the type and thickness of
leather desired. With thick leather there is consider-
able loss of hide substance and because of this and
the longer time necessary, unhairing by liming alone
is seldom practiced.

Other alkalis also show unhairing possibilities.
Wilson (10) unhaired hides in several minutes by
immersing in 16% sodium hydroxide. The pieces
were neu[;qh'_ze(f in 14% hydrochloric acid. The so-
dium chloride which formed was enough to prevent

acid swelling. The leather produced by this twenty-
minute process was reported to be quite presentable,
Ammonia (0.1 to 1.0%) is reported to loosen hair in
yseveral hours at a pH between 11 to 12. Higher
concentrations and higher pH’s by means of other
alkalis lessened the loosening action (11). Cyanide
salts have also been used successfully to a limited ex-
tent for_unhairing.

Sodiun@ide is the most important and most
widely “used unhairing agent in the industry today.
It is generally used with lime for hair loosening or
pulping. Concentrations of 0.6 to 1.0% of 62% so-
dium sulfide and 7% lime (based on the weight of
the hide) are used for loosening and concentrations
of 1.75 to 5.0% sodium sulfide and 4 to 8% lime are
used for hair pulping when recovery is not desired.
Water-to-hide ratios of three or four to one are gen-
erally employed. Depending on the sulfide strength,
caustic concentration, or temperature, the hair may be
pulped in a few hours or a few days. Limitations of
the process are the extent to which the fiber structure
or grain layer may be aflected. The caustic nature
of sodium sulfide plumps hides rapidly. When the
swelling of the grain layer occurs too rapidly in the
initial stages, the inner fiber structures may be strained
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to the breaking point, producing leather with a loose
grain. The hair root may be retained within the folli-
cle when the follicle swells about the hair shaft and
the hair may be destroyed only above the grain
surface. The short fine hairs are held tightly and are
difficult to remove.

Sodium sulfhydrate may be used to minimize swell-
ing because of its lower causticity but it is not strong
enough for use in hair pulping. It may be used with
sodium sulfide to control both the alkalinity and
sulhde concentration of the unhairing liquor, thus
regulating the rate of swelling in the hair-pulping
process.

A typical hair-pulping and liming procedure for
cattle hides is usually performed in paddles. Because
of their caustic nature, pulping liquors dissolve much
of the normal animal grease. Consequently, lumps of
flesh and fat do not prevent penetration of the liquors,
and the stock does not have to be fleshed previously.
To save extra handling the stock is unhaired in the
same paddle in which it was soaked.

The hides are usually soaked overnight, drained and
washed 10-15 minutes at 64-70°F. and drained again.
The paddie is filled with water and approximately
2.5%¢ sodium sulfide and 7% hydrated lime are added
for unhairing. Usually the lime and only half the
sulfide are added to the paddles while paddling for
20 to 30 minutes. After a resting period the remainder
of the sulfide is added and the stock paddled for an
additional 15 or 20 minutes. After this, the stock
is turned over for short periods during the day. The
hair is pulped during the first few hours but some
short hair still remains.

The hide remains in the liquor for a second day
with paddling two or three times to change position
of the hides and to redistribute the lime sludge. The
following morning the stock is washed until excess
alkali has been removed. The stock may then be
fleshed, trimmed, and weighed (called white weight).

As usual there. are many variations of the process.
Some tanneries follow the two-day sulfiding process
by re-liming in 4 to 8% lime; others sulfide only one
day and re-lime. Some use increased sulfide and lower
lime percentages and pulp the hair in four hours, add-
ing all of the sulfide at once. Re-liming for two days
usually follows.

Dimethylamine sulfate is used to a limited extent
for unhairing purposes. It is reported to be milder in
action than sodium sulfide and results in the recovery
of hetter hair. Other advantages quoted are ireedom
from fine hair. better hide preservation, even from in-
ferior stock, good grain smoothness, and freedom from
staining of the hide. No harmful eflects are obtained

wif it is used in excess (12). Lower B.O.D.s in the

waste effluent are claimed when this product is sub-
stituted for sodium sulfide (13). The commercial
product is marketed as a liquid containing 36.5%
available dimethylamine. Suggested usage is 1.0 to
1.5% of the commercial product and 8 to 10% lime
{O.W.H.). It may be used with sodium sulfide when
faster action is desired.

Development work with compounds containing the
sulfhydryl group (e.g., thioglycolates) indicates favor-
able unhairing possibilities in alkaline solution, but
present costs are prohibitive for practical usage (14).

Hair loosening may also be accomplished by the ac-
tion of heat, bacteria, enzymes and lyotropic agents
such as urea and salt in high concentration (15).

Some tanners prefer the painting process for hair
removal, particularly when recovery is required. In
this process strong sodium sulfide pastes are used but
they do not come in contact with the hair or the grain
layer as they are applied on the flesh side. The paint
is made by dissolving sulfide or sulfhydrate to the de-
sired strength and adding this to hydrated lime to
form a thin paste. The mixture is allowed to cool and
is kept at approximately 70°F. The previously soaked
and fleshed skins are spread out on a traveling belt
conveyer, flesh side up, and are sprayed with the paste.
They are then laid out on platforms, flesh to flesh, in
small stacks for several hours. The hair is loosened
by the sulfide which travels from the flesh surface to
attack the hair roots. The skins are then unhaired
and limed.

Excellent descriptions of the practice and the mech-
anisms of the reactions involved in unhairing are
recorded by Morris (16) and Merril (17) and should

be consulted if further information is desired.

Lime Splitting
After unhairing, the hide may be slit through the
middle of its thickness to produce two distinct layers.
The upper is called the grain layer and is the most

[\ valuable, and the lower layer, or the flesh-side, is

| called a split. Many tanneries completely process only
%the grain layer and sell the splits to other tanneries

after pickling.

The technique of lime-splitting hides and skins re-
quires skill in setting and maintaining the splitting
machines for accurate performance. The stock must
be properly conditioned so that it is not too slippery
to handle. 1t should be plumped so that it is firm
enough to be fed into and pass through the splitting
machine smoothly in order to split off the grain layer
to the desired thickness uniformly across the full length
and width of the hide.

Slipperiness of the stock may be reduced by wash-
ing. As the alkali is washed away, the carbonate in



the water reacts with the lime diffusing from the hide,
forming a calcium carbonate precipitate. This devel-
ops a slight chalky roughness on the grain and the
stock may be handled more easily.

Since the grain layer is taken off at a uniform thick-
ness, the under layer or split will vary in thickness
over its width. The lighter portions, which are too
thin to be used for leather making, are trimmed off
and disposed of as glue stock. The trimmed splits are
sorted for weight and size and may be processed
further or sold to another tannery.

Bating

When the hide has been soaked, unhaired, re-limed,
and fleshed, it still remains in a highly swollen condi-
tion. Despite the fact that many impurities (salt,
‘manure, flesh, hide protein, etc.) have been removed,
it will weigh more than the original salted hide because
of the water take-up. This increase in weight averages
approximately 25%. The thickness of the hide is about
twice that of the salted hide.

~The highly alkaline and swollen state of the hide
makes it unsuitable for most tanning processes which
usually are performed in acid media. Bating is the
term which applies to the process which prepares the
hide for tanning. Its objectives are to regulate the pH
(de-lime), to reduce the swelling (falling), to peptize
the fibers, and to remove protein degradation products.

Long ago tanners employed fowl or pigeon dung
when light bating action was required and dog dung
(called puering) when stronger action was required.
It was pointed out that the real action consisted of
bacterial secretion of enzymes, and this brought ahout
the use of enzyme extracts for bating (18). Since
bacterial populations may double every twenty min-
utes, it can be seen that control of the older processes
would be very difficult and it was possible for skins
to be overbated, underbated, and even completely de-
stroyed, depending on the enzymatic activity of the
bating liquor.

It is possible to separate the de-liming and bating
actions by the use of de-liming acids or salts as a first
process. This is generally practiced in Europe but not
in the United States. Any acid may be used but care
must be exercised with the strong mineral acids. Lac-
tic acid, buffered glycolic acid, lactic acid anhydride
with molasses, and other organic compounds are also
used (19).

Ammonium salts, particularly ammonium sulfate,
are used almost universally. These are used in con-
centrations under 0.5% and provide proper pH regu-
lation, de-liming action, and enzyme activation. Am-
monium chloride, sodium bisulfite, sulfur dioxide, and
carbon dioxide have also been used.

Most commercial enzymes are mixtures, the main
source being from hog pancreas and, to a lesser de-
gree, from sheep pancreas. In recent times prepara-
tions have been made from controlled cultures of
bacteria, fungi, and molds. The most important con-
stituents are proteolytic enzymes which hydrolyze
protein compounds. Throughout the manufacturing
process of these materials the manufacturer pays most
attention to the preservation of the proteolytic enzyme
systems. Other enzymes are either partially or totally
destroyed.

Usually an extract is prepared from the minced
glands and adsorbed on wood-flour or precipitated
with organic solvents or high concentrations of certain
salts such as ammonium salts. The main enzymes in
the bates are trypsin and chymotrypsin, but others are
usually present. They may be marketed as concen-
trated bates, containing no de-liming agent (40-50%
active enzymes), or they may be mixed with de-
liming agents as 2 to 10% active form. De-liming
agents are usually ammonium sulfate, ammonium
chloride, boric acid or combinations of these.

Bating may be done in drums or paddles. Paddles
are preferred because it is easier to control the de-
liming agent and to observe the extent of the enzyme
action. The general procedure is to wash the hides for
10 to 30 minutes at 70°, then 10 to 30 minutes at 80
to 100°F. A de-liming acid or salt may be added and
run for 10 to 30 minutes. The bate is added and the
hides are paddled for 30 minutes to 5 hours. Bates
containing de-liming salts are used from 0.75 to 2.0%
O.W.H. and concentrated bates are used at 0.1 to
0.5% O.W.H. The pH of the mixture should be
checked to see that it is within the range suggested by
the manufacturer for maximum proteolytic activity.
Water to hide ratios are maintained at three or four
to one.

As a result of the de-liming, bating process, the
grain becomes smoother, silky, and slippery; the skin
looks fallen and is flaccid. The porosity of the skin
is increased so that air may be readily squeezed
through it and a thumb print impressed on the hide is
retained for a longer time. The skins increase in
width and the wrinkles are less pronounced. These
changes have been brought about partially by de-
liming but mainly through enzyme action on the hide
proteins. It is probably true that most of the change
has been brought about by physical and chemical
changes of the skin proteins rather than their actual
removal since less than 2% of the total skin proteins
are removed during bating (20). Much of the im-
provement is caused by elimination of scud (epidermal
matter, hair roots, fine hairs, pigments, fats, sehaceous
and sweat glands, and decomposed cellular debris).
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The bate digests portions of the epidermal matter,
loosening it, and allowing its removal with its at-
tached scud. Collapse of the collagenous fiber struc-
ture also expels scud from the interior of the skin
and helps loosen the epidermal matter. This cleansing
action on the skin is also another important function

of the bating process.
Pickling

Pickling is the term applied to the treatment of
hides with salt and acid solutions. It is usually per-
formed alter unhairing and bating to prepare the skins
for mineral tanning. This is necessary so that the skin
will be acidic enough to prevent precipitation of in-
soluble chromium salts on the skin fibers. Pickling
is occasionally done prior to vegelable tanning but
normally such tanning may follow bating immediately.
It is also done to preserve stock for considerable
periods of time prior to tanning, as for example on
de-wooled sheepskins and splits out of lime.

Stubbings (21) has an excellent extensive report
on modern pickling based on questionnaires returned
from fifty-ive major tanneries. He states that all tan-
neries use sulfuric acid and salt, with a minority
(109 ) using a buffer salt or acid with their regular
pickle system. All tanneries, except one, pickle at or
near room temperature. The stock basis for calcula-
tion of pickle formulas is the white weight (after un-
hairing and fleshing) or the lime split weight. The
majority use 1% to 2% sulfuric acid with 7 to 10%
sodium chloride. The pickling time may vary from
minutes to over twelve hours.

Although there are several diflerent processes, these
differ only in the type of equipment used and the time
of the process; that is, whether the process is carried
out to equilibrium or whether it is part of a pickle-tan
process. Pickling may be done in paddles or drums.
In paddle pickling the bated stock is immersed in
100% 10 400 water, and about 109 salt is added.
When the salt dissolves, about 1.5% sulfuric acid is
added and paddling is done intermittently until the
process is completed. This ranges from 45 minutes to
48 hours.

In drum pickling the bated stock is floated in about
10097 water. Usually the same drum is used for
bating, pickling. and tanning. About 77¢ sall is added
and dissolved by several minutes drumming. Ap-
ts then added and

proximately 1.5 sulfuric acid

drumming is continued until the end of the pickle
cvele.

I pickling to equilibrium is done. the hides remain
in the pickling solution about eight hours, the dram
being revolved about 10% to 500 of this time. If a
short pickle time is used, followed by tanning. the
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hides are in the solution only one-half to four hours,
with continuous drumming. A small number of tan-
neries employ a buffered pickle liquor, with formic
or acetic acid, or calcium or sodium formate added
to the sulfuric acid-sodium chloride solution.

Salt must always he added first in pickling since it
prevents acid swelling which would slow penetration
of chrome salts in the tanning process. Investigations
show that approximately 0.5¢7 of the hide substance
is dissolved when 1.5% sulfuric acid is used for
pickling (22). With a 1 to 1 water to hide ratio, the
dissolved protein in the liquor would be approxi-
mately 5000 p.p.m.

The amount of acid taken up by the skin is 0.6%
to 1.6% when 2.5% acid and 2.7% salt are used in
pickling. This agrees fairly well with research investi-
gations which showed that approximately 0.98 milli-
equivalents of acid is bound up by each gram of

collagen (23).

Degreasing

Natural grease, if not removed during the manu-
facture of light leather, may cause trouble in the
finished product. Fatty spues, uneven dyeing and
finishing, waxy patches and pink stains on chrome
blues may be obtained with unremoved grease. De-
greasing before tannage is safest since it prevents
formation of permanent metallic soaps and will not
require additional fatliquoring if grease removal is
found necessary. The removal of grease from the
interfibrillary spaces will also allow more even pene-
tration and action of tanning liquors, fatliquors, and
dyes.

Degreasing may be done by emulsificalion with an
aqueous solution of a synthetic detergent, solvent ex-
traction by organic solvents, or pressure degreasing in
which the skin greases are squeezed out through the
interfibrillary channels by mechanical action. Solvent
extraction with kerosene or Stoddard solvent is most
widely used.

In solvent degreasing about 50 gallons of kerosene
is placed in a drum with 1000 pounds of pickled hide.
Usually salt (or salt brine) and a penetrating agent
are added. The mixture is heated to 85°F. with steam
or hot water and the hides are drummed for approxi-
mately three hours. The excess solvent and brine are
run off for recovery and the hides are drummed again
with brine containing up to 5% salt for fifteen min-
utes. Three such washings are usually sufficient.

It should be pointed out that recovery is essential,
not only from an economic standpoint, but also from a
pollution standpoint since kerosene has a relatively:
high B.O.D. 15370y, The 50 gallons of kervsene
represents approximately 180 ths, of B.O.D. from each



1000 Ibs. of hides degreased. This is a very high pol-
lution potential. The kerosene, as well as the grease,
may be readily recovered by steam distillation in re-
covery stills. In some mills the brine is also recovered
by gravity separation from the kerosene and re-used.
Pankhurst (24} points out that the return from well-
recovered grease can be substantial and could make
the whole degreasing operation self-supporting. He
points out that the color should be as light as possible,
that the unsaponifiables should be less than 5%,
and that the {ree fatty acid content should be as low
as posssible. He discusses some of the factors in-
volved in obtaining a desirable product.

Vegetable Tanning

Raw skin is readily putrescible in the wet state.
Upon drying, the collagen fibers become glued to-
gether and the skin is very stiff. The dried skin will
not putrefy but putrefaction will start quickly as soon
as the skin becomes moist again. Thousands of years
ago it was noted that the properties of the skin sub-
stance changed completely if the wet skin were brought
into contact with the aqueous extract of certain forms
of plant life. The active substance in these extracts was
later found to be tannin. The combination of tannin

with skin substance is called vegetable tanning and
the resultant product of the combination of skin pro-
tein with the tannin is leather. Under normal usage,
the fibers of leather will not glue together on drying
and will not putrefy even in the wet state. Leather
articles have been found in archaeological diggings at
least twelve thousand years old, so the art ¢ leather
manufacture is indeed an ancient ene (25),

The materials that have assumed importance as com-
mercial sources of tannin are barks, woods, leaves,
twigs, fruits, pods, and roots. In American quebracho
and chestnut-wood extract supply the bulk of the tan-
nin used, and mangrove, myrobalans, wattle, valonia,
spruce, oak bark, hemlock bark, gambier, cutch, and
sumac are used in much smaller volumes.

The chemistry of tannin is too complex to discuss
here and interested readers are referred to McLaughlin
and Theis (26) for further information.

In practice the hides are tanned by immersion in tan
solutions which increase in concentration from 0.3%
to 6% tannin. This preliminary tanning is usually
done in rocker vats in which the frame for holding the
leather is equipped with a rocking device to prevent
the hides from touching one another, thus preventing
“kiss” spots. Wilson describes a tanning cycle for sole
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leather wherein this preliminary tan in the graded
series takes twenty days. The leather is then thrown
into layer vats where it remains for twenty-one more
days in 6% tannin, the tannin concentration being
kept up to this value by addition of concentrated stock
liquor at the beginning of each seven days (27).

Years ago, some tanners took more than a year to
tan heavy steer hides. Some modern tanners have re-’
duced the cycle described above by drumming the
leather from the rocker vats for 12 hours in 12%
tannin solutions. The leather is removed, covered to
prevent oxidation and drying, and allowed to stand
48 hours. It is then washed for removal and recovery
of excess tannin and processed. This procedure elim-
inates the twenty-one days immersion in the layer vats.

In general, because of the high cost of the tan solu-
tions, re-use and recovery is practiced in all tanneries.
If any solution is discharged, it usually will contain
less than 0.3% tannin.

The amount of tannin combined with the hide varies
considerably and is dependent on the time of reaction.
It may vary from 18% to 60% based on hide sub-
stance. In addition to tannin, other water-solubles are
also combined, varying from 20 to 40% (28). It can
be seen that the combination of the tannin and its
water-solubles with the skin protein may increase the
weight of the hide substance from 38 to 100% or
more.

In addition to these natural products containing
tannin, newer synthetically produced compounds
(called syntans) have been found to have a tanning
action on hide substance. The most important are
phenolsulfonic acid—formaldehyde complexes and
these are widely used for the production of white
leather. In addition to its own tanning action, it has
been found to increase the tannin penetration into the
leather and is often used as an auxiliary tanning agent
to reduce the tanning time. Other types of syntans
are discussed by McLaughlin and Theis (29).

Chrome Tanning

Although vegetable tanning has been known for
- thousands of years, chrome tanning has been devel-
oped only within the past one hundred years. The
bulk of heavy leather is tanned by vegetable tanning
but most light leather is chrome tanned. The great
advantage of chrome tanning is the short time re-
quired (6 to 24 hours). It also produces leather with
a greater resistance to heat and abrasion. Its main
disadvantage is its lower yield of leather. In addition,
vegetable tanning produces leathers which are fuller,
plumper, more easily tooled and embossed, change
less in area with relative humidity. and are less affected

Wby perspiration.

12

A combination of the advantages of both processes
is obtained by tanning hides by both methods. This
is often practiced by the industry and is called chrome
retan. Usually chrome tanning is followed by vege-
table tanning.

Chrome tanning is essentially the reaction of the
chromic (Cr*3) ion or its complex with the proteins
in the hide substance. Initially a two-bath process us-
ing hexavalent chromium (Cr+¢) from sodium chro-
mate was used. The hide was first impregnated with
the sodium chromate in one bath followed by immer-
sion in a bath containing sodium thiosulfate and acid.
The bulk of chrome tanning is now done by the one-
bath method using proprietary mixtures of basic
chromic sulfate. The amount of chromium combined
with the hide substance is dependent on many factors
and may vary from 3 to 26% chromic oxide {Cr.03)
based on the leather. Generally chrome concentrations
average 3 to 15% chromic oxide in the finished
leather.

When chrome tanning is completed the leather must
be washed free of excess chrome solution and then
neutralized with mild alkali to remove all free acid.
Neutralization usually follows splitting and shaving
which renders the leather into a uniformly thick,
smooth article.

There are several other materials which have a tan-
ning action but they are not widely used. These are
alum, iron, formaldehyde, Calgon, oil, tungsten,
quinone and others. The processing procedures and
properties of the resultant leather are described by
Wilson (30).

Shaving

Shaving is the act of removing leather from various
parts of the hide in order to have uniform thickness
throughout. It is done on shaving machines which
act essentially on the same principle as the fleshing
machine previously described, the chief difference be-
ing in the sharpness and arrangement of the blades.
The shavings are a waste product of slight value and
have been used for fertilizer because of their organic
nitrogen content.

Shaving is usually done after tanning. The leather
is weighed and recorded as shaved weight. The water
content is usually 50 to 55%.

Finishing Operation

The conversion of raw skin into leather does not as
a rule make it suitable for its usual end-use, and con-
siderable finishing work has to be done to make the
final end product used in industry. Description of
only wet processes which are widely used will be
attempted here. These are mainly bleaching, stuffing
and fatliquoring. and dyeing or coloring.



BLEACHING

In vegetable tanning there is often a deposit of
phlobaphenes or of ellagic acid (31) on the leather
surface which produces irregularities in coloring. In
addition, leather may become dark through oxidation
and this may be irregular over its surface. Bleaching
is designed to give the leather a lighter and more uni-
form color before it is dyed and fatliquored. This is
usually done by immersion in a dilute sodium carbo-
nate solution (for 10 or 15 minutes) followed by a
dilute sulfuric acid bath. After this treatment a short
tanning in clear tan liquor is done to replace the tan-
nin lost from the leather surface. It should be noted
that sodium bicarbonate is the bleaching agent and
that the usual chemicals associated with bleaching
(chlorine, sulfur dioxide, etc.) are not used.

STUFFING AND FATLIQUORING

Tanned hides, if dried, will usually be very stiff and
will crack if bent sharply. In order to lubricate the
fibers to prevent this and to make the leather soft,
pliable, strong, and resistant to tearing, oils and
greases are incorporated into the leather. The amount
of oil added varies greatly, depending on the end-use
of the leather. Only 2% to 3% of sulfonated oil is
used in sole leather where stiflness is desired and this
may often be added along with the concentrated tan
liquor. As much as 30% oil, waxes, and stearin may
be added for waxed leather used for water-proofed
shoes.

The direct application of oils and greases, either by
hand or by drumming the molten greases is known as
stuffing. This is used where it is desired to incorporate
a large amount of grease into the leather. When small,
uniformly distributed amounts are desired, the oil is
applied in the form of an emulsion and the process is
termed fatliquoring. Chrome leather is usually dry
fatliquored at 130° to 140°F. for 30 to 60 minutes,
and vegetable tanned leather is usually drummed at
115° to 122°F. The concentration of oil in the emul-
sion varies from 0.5 to 8%.

The principal substances used for fatliquoring in
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oiling are soaps, sulfated oils, petroleum sulfonic acids,
naphthene sulfonic acids, sulfonated alkylated aro-
matic hydrocarbons, sulfated fatty alcohols, phosphate
oils, vegetable oils, synthetic resins, egg yoke,

etc. (32).

COLORING

Leather may be dyed either before or after the fat-
liquoring process. Natural dyestuffs are still employed
for coloring but have been largely displaced by arti-
ficial products. Basic dyestufls are usually used for
vegetable tanned leather because they combine readily
with tannin and give more intense shades than the
acid dyestuffs. When so dyed, all free tannin must be
washed off or else this will diffuse into the dye bath
and form a precipitate with the dye. This would tend
to cause spottiness and discoloration of the leather.
Sometimes a short rinse in sodium carbonate is given
to free the grain surface from precipitated tannin and
to strip off any excess of fixed tannin. The leather is
then drummed in a solution of titanium or antimony
salt which serves the double purpose of acting as a
mordant and precipitating any excess tannin which
may diffuse into the dye bath. The leather is then
thoroughly washed and drummed in a solution of
the dyestuffs.

Chrome leather may be dyed in a manner similar
to vegetable tanned leather if it is first given a light
surface retan with a vegetable tanning material, such
as gambier or sumac. Acid dyestuffs may be used
directly, without this retan.

In addition to the wet finishing already described
there are numerous mechanical operations used in
making leathers. This includes the splitting and shav-
ing previously mentioned, and also slicking, sammy-
ing, drying, staking, rolling, brushing, boarding, plat-
ing, glazing, and embossing. Since these processes
contribute little or nothing from a pollution point of
view, they will not be discussed further. Interested
readers may consult Wilson (33) if more information

is desired.



Chapter IV
PIGSKIN TANNERY SURVEY

The pigskin tannery surveyed for this report tanned
skins obtained from all over the world. Their main
sources of skin were New York, France, Holland, Aus-
tria and Japan. They produced fine leather for shoes,
pocketbooks, luggage and upholstery, most of it being
134 ounce leather (0.027 inches thick). This plant
soaked its hides in paddles overnight and then re-
moved 33% flesh in the fleshing machine. The hides
were then unhaired (complete dissolving of all hair)
by a three-day immersion in a lime (10-13% 0.W.H.)
and sodium sulfide (3% O.W.H.) solution. De-liming
and bating, done in the same paddles, preceded
pickling in drums. Approximately 40% of the weight
of the pickled hides was then removed in a first level-
ling by shaving. The hides were then degreased with
kerosene in drums and either vegetable tanned (33%
of total production) or chrome tanned (66% of total
production). A second levelling by shaving then re-
moved 339 of the hide weight and the leather was
colored and {fatliquored (Fig. 1).

For purposes of this survey only the wet processes
discharging appreciable pollution loads will be dis-
cussed. The analytical results are recorded in Table I
and the contribution of the various processes are

recorded in Table 11.

SOAKS
In this plant 2000-3000 pounds of skins were soaked

24 hours in approximately 10,000 pounds of water.

The B.0.D.’s of the soaks ranged from 1500 to 3000
p-p-m. and produced a B.0O.D. load equal to 2% of
the wet, salted weight. The total solids ranged from
17,000 to 43,000 p.p.m., more than 909 being con-
tributed by sodium chloride. The volatile solids ranged
from 1300 p.p.m. to 3300 p.p.m. (approximately equal
10 the B.0.D.) and indicated that approximately 1%
of organic matter was extracted from the hides being
soaked. Hide degradation, therefore, is not extensive
in soaking, since a considerable amount of this organic
matter may be assumed to be blood, manure, dirt, and
other filth.

A sample taken after the hides had been soaking
only one-half an hour indicated that approximately
609 of the extractable B.0.D. was removed in this
time. It must be remembered that the hide structure
is fairly dense and a considerable length of time is
necessary for the solution to penetrate into the inner
portions before the soluble material there may be ex-

tracted.
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PROCESS FLOW OUTLINE
FOR
PIGSKIN TANNERY

SOAK
8%

(FLESH)

UNHAIR
6%

DE-LIME AND BATE
19%

PICKLE
3%

(SHAVE)

DEGREASE

(SEE TEXT)

CHROME TAN
2%
OR
VEGETABLE TAN
1%

(SHAVE)

COLOR AND FATLIQUOR
5%

NOTE-

Percentages indicate coniribution to tofal plant B.0.D.
Processes enclosed in parentheses do not produce liquid waste

Ficure 1



By the same reasoning, the hide will also retain
solution when the bath is dumped. Since the soaked
skin will contain approximately 70% water (actually
a solution of approximately the same analysis as the
soak water) every 1000 pounds of soaked hide will
contain 700 pounds of the solution and will carry this
into subsequent operations. Since the hide acts as a
filter, however, the bulk of this solutiori will contain
only the soluble matter of the discharged soak water.
When the water volume used in subsequent operations
is low, the solution carried over in the hide can be an
appreciable factor in the make-up of the new volume
of water after intermixing. For example, if 1000 lbs.
of hide containing 700 pounds of solution is mixed
with 3000 pounds of water, the total solution in the
new bath is 3700 pounds. The solution carried over is
thus diluted approximately five times and the new solu-
tion before anything is added will analyze as one-fifth
of the carried-over solution, if suficient time is allowed
for water interchange and mixing. These carried-over
solids will be superimposed on the solids added or ex-
tracted. For calculation purposes it will be assumed
that two-thirds of the weight of the hide is water
and approximately this weight will be added to the
weight of water used to determine pollution loads.

FLESHING

In this plant the hides were fleshed after soaking.
Approximately 30% of the hides was removed and
recovered for sale to a rendering plant. The wet,
greasy, sloppy mixture was stored in barrels for
removal by the rendering company’s truck. Recovery
of the fleshings is an absolute necessity since the flesh
has a high B.O.D. and will putrefy readily. It is
readily attacked by bacteria and will settle to form
sludge dumps of highly concentrated organic matter.
Great care should be taken to prevent its discharge
into sewers, streams, or treatment systems or the pol-
lution load will be greatly intensifted.

UNHAIRING

In unhairing 3000 to 4000 pounds of soaked and
fleshed hide were mixed with approximately 15,000
pounds of water (approximately 4 to 1 ratio). Four
hundred pounds of slaked lime and 100 pounds of
sodium sulfide were added and the mixture was al-
lowed to stand in paddles for three days with occa-
sional paddling. The lime dosage (10-1392) is fairly
high while the sodium sulfide dosage (37%) is normal
for pulping. The three day contact time is long com-
pared to unhairing practice for cattlehides but is
necessary because the pig hair shafts, unlike those of
cattle, actually penetrate the derma.

The first striking aspect of unhairing is the high
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concentration of the process chemicals used. The
slaked lime averages 24,000 p.pm., even though the
water to hide ratio is high, and the sodium sulfide
averages 6000 p.p.m., when first added to the solution.
The second striking aspect of unhairing is the use of
sodium sulfide itself. In water pollution any sulfide
concentration is a sign of definite anaerobic pollution
and causes extremely offensive odors in natural waters
or sewages of normal pH (6.5-7.5). The sulfide con-
centration in unhairing solutions is extremely high
and is one of the most important reasons for the
offensive nature of tannery wastes.

A third striking aspect of the unhair solution is its
high sludge content. All of the solutions had approxi-
mately 10% greenish sludge, because of undissolved
hair, lime, and presumably exiracted skin substance.
It will be recalled that lime is only slightly soluble in
water and that the tanner uses a suspension contain-
ing approximately ten times more than the water can
dissolve. From a theoretical standpoint this is a great
waste of lime but on a practical basis it has been
found to be necessary for proper conditioning of the
hide. Undissolved lime is not a voluminous substance
and it probably occupies less than 50% of the sludge
volume. Undissolved hair residue and probably some
extracted protein which has been denatured and
precipitated are believed to contribute a good portion
of the sludge.

The waste unhair solutions averaged 14,000 p.p.m.
B.0.D. and discharged B.0.D. loads equal to 7.0% of
the soaked, fleshed hide. In other words, for every
1000 pounds of such hide unhaired, 70 pounds of
B.O.D. were discharged to waste. Expressed on a wet,
salted basis, the B.0.D. load is 5.0%.

The sulfide ion in this waste averaged 1500 p.p.m.
Since it has a 160% B.0.D. (Table V1), it will exert
2400 p.p.m. B.O.D., 179 of the total B.O.D. The re-
maining portion of the B.0.D. (83%) comes from the
dissolved hide substance. The volatile solids concen-
trations averaged 12,000 p.p.m. and indicate that
approximately 6% of the hide substance was extracted
by the unhair solution. Most of this would be grease
and hair. There were very few undissolved hair fibers
in the pigskin unhair solution, unlike the cattlehide
unhair solution to be discussed later. This is probably
because of the longer immersion time used (three
days compared to one in the cattlehide tannery).

The pH of the unhair solutions averaged 12, and
the total hardness concentrations were approximately
34,000 p.p.m. because of the high lime content. Ap-
proximately 85% of the lime was insoluble and settled
quickly as sludge and could be easily recovered. The
sodium chloride concentration averaged 5700 p.p.m.
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The amino and total nitrogen were approximately
280 p.p.m. and 2950 p.p.m. respectively. The approxi-
malte protein content may be calculated by multiplying
the total nitrogen by 6.25 and can be seen to average
18,400 p.p.m., indicating that protein equal to ap-
proximately 9% of the hide was extracted. This ap-
pears to be hlgh especially in view of the fact that
the volatile solids averaged 12,000 p.p.m.

DE-LIMING AND BATING

De-liming and bating are done in the same paddle
following soaking. Approximately 80 pounds of hy-
droxyacetic acid are added for de-liming while the
hides are being paddled for 10 to 30 minutes. This is
followed by the addition of approximately 90 pounds
of bate (Oropon FS) and the mixture is paddled for
one hour before it is dumped. While being paddled,
the operator checks and regulates the pH to the opti-
mum range for proteolysis (8.0-9.0). It must be
recalled that the commercial bates usually consist of
95% ammonium sulfate and 5% active enzyme plus
filler.

The analytical concentrations were approximately
as follows: p'H 8.4, 14,000 p.p.m. total solids, 7,400
p-p-m. volatile solids, 4400 p.p.m. B.0.D., 610 p.p.m.
sodium chloride, 500 p.p.m. amino nitrogen and 750
p-.p-m. total nitrogen. By assuming the amino nitro-
gen to be due to ammonium nitrogen from the Oropon,
it may be calculated that the organic nitrogen is 250
p.p-m., amounting to approximately 1600 p.p.m. pro-
tein in the waste. Most of the nitrogen was contributed
by the ammonium sulfate in the Oropon. The B.O.D.
load was approximately 23 pounds per 1000 pounds
of soaked, fleshed hide (2.397).

If these wastes are to be compared with the cattle-
hide wastes, it must be noted that a 4 to 1 water to
hide ratio is used in the pigskin process and a 1 to 1
ratio in the cattlehide process.

PICKLING

Pickling was performed in drums with the addition
of 400 pounds of salt, and 48 pounds of sulfuric acid
to 1500 pounds of hide in approximately 345 gallons
of water, including the water carried within the hide

substance. The hides were drummed for 3 hours and

the solution was dumped.

The analyses indicate that these wastes are fairly
acidic, with pH’s in the 1.7 to 2.7 range. The salt
content, of course, is exceedingly high at 70,000 to
90,000 p.p.m. The volatile solid analyses may be high
because of the presence of sulfuric acid. The B.0.D.’s
are 4200 p.p.m., producing a pollution potential of
9 pounds per 1000 pounds of hide (0.9%).
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LEVELLING

After pickling the skins are levelled by shaving with
40% of the previous weight being removed. These
shavings were formerly used by a fertilizer manufac-
turer but presently are being carted to the town dump.

DEGREASING

After levelling the skins are degreased by solvent
extraction. Six hundred or seven hundred pounds of
pickled skins are drummed with 85 gallons of kerosene
containing approximately 3 pounds of Triton 770.
The drum is run continuously for an hour and then
100 gallons of water containing 100 pounds of sodium
chloride are added. This mixture is drummed for 30
minutes and dumped to waste as the first dump.

The skins are then run for 45 minutes in 100 gallons
of water containing 100 pounds of salt and approxi-
mately 3 pounds of Triton 770. This mixture is then
dumped as the second dump. The skins are drained
and rinsed.

The use of kerosene in this degreasing process is
approximately 900 pounds per 1000 pounds of pickled
skins. All of this is dumped to waste and since the
kerosene has a high B.0.D. (53%), an extremely high
pollution load of 477 pounds of B.O.D. per 1000
pounds of skins is produced from the kerosene alone.
Any B.O.D. from extracted grease of hide substance
will be added to this. Difliculties were encountered in
analyzing the kerosene fraction and the brine fraction
because kerosene is insoluble in water and evaporates
at temperatures higher than 105°C. (used in deter-
mining the total solids and grease). Because of this,
the volatile solids and B.0.D. recorded in the second
brine dump could be from either the hide substance
or from kerosene. The brine layer averaged 2600
p.p-m. B.O.D., producing a B.O.D. load of 7 pounds
per 1000 pounds of pickled hide.

The B.0.D. load from kerosene itself is an excellent
argument for recovery and indeed makes it a neces-
sity from a pollution reduction point of view. It is
also desirable and profitable from a kerosene and
grease recovery point of view as previously men-
tioned. Fortunately, such dumping does not seem to
be the practice in the tanning industry in general and
the pigskin tannery is considering the purchase of a
recovery still and use of Stoddard solvent for de-
greasing. Because of these factors, the B.0.D. load
contributed by the kerosene is not included in the
total B.O.D. in Table II. If it were, it would increase
the total B.O.D. discharged from 771 pounds to 1981
pounds per day, almost three times as great. This
indeed emphasizes the importance of a single process
chemical in the total B.O.D. Note that it amounts to
only 27 of the total volume of the strong liquors, but



it would contribute 61% of the total B.O.D. if not

recovered.

VEGETABLE TAN

Vegetable tanning was done in paddles, with re-use
of the liquors. For every new batch, tanning extracts
equal to 25% of the hide weight was added. A typical
feed would contain approximately 100 pounds each of
Ortan, Purex, Chestnut and Minoso extracts. The hides
were paddled occasionally until tanning was com-
pleted. The only solution discharged to waste was
dragged out when the hides were being removed. This
was estimated to be less than 10 gallons per 1000
pounds of hide.

As can be seen from the analyses, the tan solutions
are extremely high in total solids (82,000 to 106,000
p-p-m.) and volatile solids (46,000 to 59,000 p.p.m.}.
The B.0.D.’s were also high at 23,000 to 26,000 p.p.m.
Since only 10 gallons were discharged per 1000 pounds
of leather, only 2 pounds of B.0.D. were discharged
per 1000 pounds of hide (0.29%). This is a low B.O.D.
potential. To produce 10% of the total B.O.D. (77
pounds) from this plant by this waste, 385 gallons per
day would have to be dumped. This stresses the im-
portant fact that appreciable volumes of tan liquors
will have to be dumped’if vegetable tanning is to con-
tribute a considerable part of the total B.O.D.

CHROME TAN

Chrome tanning was performed in drums at 95°F.,
using approximately 250 gallons of make-up water for
every 1000 lbs. of skins. The following chemicals
were added in portions at specified periods: 100
pounds of salt, 20 pounds of sodium formate, 100
pounds of Tanolin R {(chromic sulfate), 201 Ibs. of
Tamol, 7.5 pounds of sodium acetate and 6 pounds
of sodium bicarbonate. The over-all cycle took ap-
proximately 10 hours. The solution is dumped to
waste and the hides are rinsed.

The waste discharges are slightly acidic (pH 4.5)
and contain approximately 80,000 p.p.m. total solids
with only 4600 p.p.m. being volatile. Solution of the
hide substance 1s therefore negligible, most of the
volatile substance being contributed by the sodium
formate and acetate. The B.O.D. figures recorded are
expected to be low because of the eflect of chromium
on the analysis and for calculations a figure of 2300
p.p-m. (509 of the volatile solids) should be used
rather than the 840 p.p.m. figure obtained. On this
basis 4.6 pounds of B.O.D. are expected to be dis-
charged per 1000 pounds of degreased skin. This is
also a low pollution potential.

The chromium content of the waste averaged 2500
p.p-m. chromium and indicates that approximately 5.2
pounds of chromic chromium is discharged for every
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1000 pounds of degreased skins chrome tanned. Cal-
culations indicate that approximately 40% of the
chromium used is discharged to waste in this plant.
This agrees well with results published by Wil

son (34).

COLORING AND FATLIQUORING

For coloring and fatliquoring about 500 pounds of
leather was placed in a drum and washed for 15 min-
utes. The leather was drummed with sodium bicarbon-
ate and rinsed for 30 minutes at 130°F. The pollution
load in this rinse was considered negligible and was
not sampled. The hides were then drummed with
varying amounts of Tanigan DLNA and 1% O.W.H.
Tamol for 30 minutes. Small amounts of dye (5 to
15 pounds) were then added and drumming continued
for 30 minutes. Varying amounts of formic acid were
added and drumming continued for 30 minutes. The
total volume of the mixture was approximately 150
gallons and a sample (called first dump) was taken
at this point. The bath was dropped and the leather
rinsed for 20 minutes.

Following this, approximately 28 pounds of a mix-
ture of Tanoyl chemicals were added in about 150
gallons of water. This mixture was drummed for 45
minutes and the bath was dropped. A sample (called
second dump) was taken at this point.

The first dumps averaged pH 3.9, 3950 p.p.m. total
solids, 890 p.pm. volatile solids and 490 p.p.m. B.O.D.
The B.O.D. load was low at approximately 1 pound
per 1000 pounds of leather (0.1%).

The second dumps averaged pH 4.3, 3980 p.p.m.
total solids, 3030 p.p.m. volatile solids and 3950 p.p.m.
B.0.D. The B.O.D. load was approximately 8 pounds
per 1000 pounds of leather (0.8%).

Discussion

The average composition and contribution of the
various process wastes are recorded in Table II. It
must be stressed that these are for the strong liquors
only and do not include any rinses whatsoever. For
reasons previously discussed under degreasing, the
kerosene was not included in the total B.O.D. load. It
can be seen that the major wastes are the soak, the
unhair and the de-lime and bate wastes which produce
a total of 8877 of the B.O.D. in 719 of the total
strong liquor volume. The unhair waste produces 61%
of the total B.O.D. and the sulfide ion in this waste
produces 107 of the total plant B.0.D. Proteins
{mainly hair) and grease from the hide substances
therefore produce at least 50% of the total B.0.D.
from this tannery. Total nitrogen determinations in
the unhair solutions alone indicated that an amount

of protein equal to 9% of the wet weight of the hide



was extracted. This is high indeed, since it would
amount to 30% of the hide on a dry basis. (In cattle-
hide unhairing, protein equal to 6% of the wet hide
was extracted, but the hides were immersed in the
unhair solution only one day whereas a three-day
immersion was used in the pigskin process.)

If equalized, the strong liquors would produce
15,470 gallons of waste with a 6000 p.p.m. B.0O.D.
The pigskin tannery uses about 90,000 gallons of water
per day and the strong liquors (16% of the total plant
discharge) would thus produce a waste of approxi-
mately 1000 p.p.m. B.O.D. when diluted with these
rinse waters. This diluted waste would contain ap-
proximately 70 p.p.m. sulfide jon, 1100 p.p.m. slaked
lime (1500 p.p.m. total hardness as CaCQ,), 17 p.p.m.

chromic chromium, 2400 p.p.m. sodium chloride and
900 p.p.m. proteins. This waste is discharged into
settling lagoons with the production of approximately
5% sludge. When sludge fills the settling lagoon, it is
removed and dumped into a large storage lagoon while
an alternate settling lagoon is being filled.

The effluent from the settling lagoon is neutralized
to pH 8.5 to 9.5 with sulfuric acid and pumped into
a sedimentation basin. Attempts to treat the effluent
from the basin on a trickling filter ended in failure
because of clogging and ponding, evidently caused by
scaling. The filter has been by-passed since and the
neutralized effluent is discharged directly to the stream.
The sludge from the sedimentation basin is pumped
back to the settling lagoon.

Chapter V
CATTLEHIDE TANNERY SURVEY

Since the greatest volume of leather is produced
from cattleskin, a more extensive study was made at
a tannery which tanned such hides. Their product was
used mainly for side upper leather in shoe manufac-
ture. The sources of the wet, salted hides received
by the tannery were mixed, including hides known
in the trade as countrys, small packers, city butchers
and dealers. Only the wet processes which contribute
to the pollution load will be discussed fully. The
analytical results are recorded in Tables II1, and 1V
and V.

The hides received by the tannery were soaked, un-
haired and re-limed in the same paddle. After flesh-
ing and splitting, they were de-limed and bated,
pickled and chrome tanned, all in the same drum.
After tanning they were shaved, colored and f{at-
liquored. No vegetable tanning was done in this tan-

nery (Fig. 11}.
SOAKS

Before soaking the hides, this plant used a prelimi-
nary rinse of 60 g.p.m. for 45 minutes {2700 galions)
1o remove some of the salt and filth. One gallon of
Sterizol and 4 pounds of sodium carbonate were then
added to the paddles to reduce bacterial growth and
prevent the liquor from becoming acid. The hides
were then allowed to soak overnight, Approximately
5200 pounds were placed in each paddle in 1200 gal-
lons of water.

In order to make an accurate determination of the
amount of easily-extracted material, the tannery co-
operaled in a variation of their procedure by filling
the paddie to 1200 gallons and paddling for 30 min-

M utes, with no running rinse. These samples ranged
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from 26,000 to 32,000 p.p.m. in total solids, 3100 to
9000 in volatile solids, 2350 to 2550 in B.0.D., 900 to
1100 in total hardness, 19,000 to 23,000 in sodium
chloride, and 140 to 180 in amino nitrogen.

It must be remembered that the soaked hide con-
tains approximately 70% water and would amount to
430 gallons in 5200 pounds if it could be squeezed
out. The retained water is expected to contain essen-
tially the same soluble constituents as the water sur-
rounding the hide and would show essentially the same
analysis as it, excepting for settleable material. If the
water volume used to process the hide is low, the
retained water should be added in for calculations or
the results will be low. For example, 1200 gallons
added will mix with 430 gallons in the hide 10 produce
a total of 1630 gallons. This new total is 36% greater
than the added 1200 gallons. If 2400 gallons were
used instead of 1200 gallons as in some plants, the
new total would be 18% greater. li should be pointed
out that the water to hide ratio used in this plant is
low at approximately 2 to 1. Ratios of 3 to 4 to 1 are
supposed lo be more representative.

For calculation purposes it will be assumed that
1600 gallons of solution are actually present when 1200
gallons are added to the hide. On this basis the aver-
age easily-extracted B.0.D. load is approximately 7
pounds of B.O.D. per 1000 pounds of wet, salted
hides.

Samples of the 22 hour soak after use of the pre-
liminary rinse averaged 42,000 p.p.m. total solids,
4800 p.p.m. volatile solids, 4800 p.p.m. B.0.D., 800
p.p.m. total hardness, 33,000 p.p.m. sodium chloride
and 114 p.p.n. amino nitrogen and 520 p.p.m. total
nitrogen. The B.0.D. analyses indicate that 80 pounds



at this stage and ease of penetration is in fact one
of the major aims of beam-house processing so that
tanning and finishing may be efficiently done. On this
reasoning it is felt that the analyses are representative
of approximately 900 gallons of solution and calcu-
lation will be made on this basis.

The average analyses of the bates are as follows:
pH 8.8-9.8, 15,000 p.p.m. total solids, 8800 p.p.m.
volatile solids, 6000 p.p.m. B.0.D., 4100 p.p.m. total
hardness, less than 10 p.p.m. sodium chloride, 2000
p-p.m. amino and ammonium nitrogen and 2700 p.p.m.
total nitrogen. The lactic acid and the Oropon produce
an appreciable part of the volatile solids and B.O.D.
since they are present in concentrations of 3000 and
6000 p.p.m. respectively. (The Oropon is composed
of 95% ammonium sulfate and 5% bacterial enzyme
plus filler.)

The total B.0.D. load is 10 pounds per 1000 pounds
of re-limed and fleshed hide (1% O.W.H.) approxi-
mately 50% of this being contributed by the lactic
acid and by the Oropon. The remainder (0.5%
O.W.H.) was extracted from the hide substances.

Approximately 2.8 pounds of calcium (7 pounds of
total hardness as €CaCQ;) were extracted from each
1000 pounds of hide by the de-liming action of the
lactic acid in the first phase of the treatment. The
organic nitrogen was estimated at 700 p.p.m. and
indicated that approximately 7 pounds of protein was
discharged for each 1000 pounds of hide (0.7%
0.W.H.). Approximately 4 pounds of this protein is
estimated to be from dissolved hide substance, the
remainder being contributed by the enzyme.

PICKLING

After bating, 135 gallons of salt brine containing
270 pounds of salt (6% O.W.H.) is added and the
hides are drummed 10 minutes. Then 95 pounds of
sulfuric acid (2.1% O.W.H.) in 45 gallons are added
and the hides are drummed 2.5 hours, allowed to lie
overnight and drained well. Although only 180 gal-
lons were added, 360 gallons of water were within the
hide, producing a total of 540 gallons. For calculation
purposes it will be assumed that there were 500 gal-
lons of solution. The average analyses for the pickling
solutions were as follows: pH 2.4 to 3.0, 79,000 p.p.m.
total solids, 7,200 p.p.m. volatile solids, 2,900 p.p.m.
B.0.D., 2,400 p.p.m. total hardness and 47,000 p.p.m.
sodium chloride. The B.0.D. load is approximately
3 pounds per 1000 pounds of re-limed fleshed hide
{0.3% O.W.H.).

CHROME TANNING
For chrome tanning, 270 pounds (6% O.W.H.) of
Tanolin R (basic chromic sulfate), 270 pounds of
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sodium chloride (6% O.W.H.), 113 pounds of Leu-
kanol ND (syntan) and 40 pounds of sodium formate
were added in two feeds in 135 gallons of water. The
first run was for 30 minutes and the second for two
hours. After this, 45 pounds of sodium carbonate and
4.5 pounds of Sterizol (bactericide) were added slowly
in 90 gallons of water over 90 minutes. This was
followed by the addition of 186 pounds of Tamol L
in 90 gallons of water and the hides were drummed
for 90 minutes, after which time the solution was
dropped.

For this process, a total of 315 gallons were added
producing 675 gallons when mixed with the 360 gal-
lons within. the hide structure. For calculation pur-
poses, it will be assumed that 650 gallons were present.
It should be noted that the weight of the chemicals
{675 pounds) amounted to 14.6% of the weight of the
hide, a very high proportion. If all these remained
in solution in the 675 gallons, they would amount to
approximately 112,000 p.p.m.

The analyses of the chrome tan discharges averaged
as follows: pH 3.4 to 4.0, 93,000 p.p.m. total solids,
13,000 p.p.m. volatile solids, 1800 p.p.m. B.0.D., 1800
p.p-m. total hardness, 26,000 p.p.m. sodium chloride
and 6000 p.p.m. chromium. As indicated previously it
is felt that the B.O.D. values are low because of the
presence of chromium and Sterizol and it is believed
that a more reasonable B.0.D. would be 6500 p.p.m.
(50% of the volatile solids). On this basis, the B.O.D.
load is 8 pounds per 1000 pounds of hide (0.8%
O.W.H.). It will be noted that the chromium content
of the discharges are fairly high at 6,000 p.p.m. and
calculations indicate that 75% of the chromium used
is discharged to waste. This amounts to approxi-
mately 7 pounds per 1000 pounds of hide chrome
tanned.

COLORING AND FATLIQUORING

Many different shades were used for coloring but
most of the production was in white leather and only
this will be described as it is considered typical of the
others, excepting for color. Approximately 1000
pounds of tanned leather is placed in the color drum,
flooded and washed for 10 minutes at 140°F. The
drum is drained except for 110 gallons of water to
which 44 pounds of Tamol L and 50 gallons of water
are added. Occasionally some color and tanning ex-
tract was also added. The leather is drummed 1 hour,
then flooded and rinsed for 30 minutes at 90°F. A
sample was taken before the rinse (called first dump).
The leather is then left in 110 gallons of water to which
are added 16 pounds of Soyarich Flour, and 8 pounds
of Titanox AWD, followed by a 10 minute drumming.
Eight pounds of glue are then added and drumming



continues for 10 minutes. Following this, 60 pounds
of Buckol No. 30, 16 pounds of No. 888, 20 pounds
of Raw neats, 20 pounds of Texol, and 2 pounds of
Soluble C are added in 50 gallons of hot water
{140°F.). This mixture is drummed for 30 minutes
and dumped (called second dump).

The tanner reported that approximately 90% of the
syntans, dyes, extracls, fillers and oils used in this
process are absorbed by the leather. The appearance
of the wasles and the results of the analyses tended to
verify this. This is indeed forlunate since the process
chemical additions equalled 18% of the leather. The
oils, particularly, would have caused a high pollution
load since they are used at 8% OWH and have ap-
proximately an 80% B.0.D.

Because of an oversight only one sample was taken
of the first dump. Since the volume of discharge and
the total B.O.D. load was small compared to the other
wastes, no further samples were taken. This con-
tained 16,000 p.p.m. total solids, 8,000 p.p.m. volatile
solids, and 2000 p.p.m. B.O.D. The B.O.D. load is
approximately 3 pounds per 1000 pounds of leather
(0.3%).

The second -dump averaged pH 3.7, 9500 p.p.m.
total solids, 4900 p.p.m. volatile solids, 2200 p.p.m.
B.0.D., 56 p.p.m. chromium, 2600 p.p.m. total hard-
ness and 250 p.p.m. sodium chloride. The B.O.D.
load averaged approximately 3 pounds per 1000
pounds of leather.

Discussion

The average composition and contribution of the
strong liquors are recorded in Table V. It will be
noted that 6687 pounds of B.O.D. were discharged in
173,600 gallons. This amounts to 76 pounds of B.0O.D.
per 1000 pounds of wet, salted hide (7.6% O.W.H.).
The major contributors were the soak (20%), the un-
hair (529¢) and the de-lime and bate (13%) wastes,
which produced 857 of the total B.O.D. 1t will be
recalled that the same three wastes in the pigskin
survey (8%, 019 and 19% respectively) produced
88%: of the total B.0.D. load.

If these strong liquors were equalized, the average
composition would be 4,600 p.p.m. B.0.D., 16,000
p-p-m. sodium chloride, 8700 p.p.m. total hardness,
630 p.p.m. sulfide, 4800 p.p.m. protein and 300 p.p.m.
chromium. Approximately 60%: of the B.0O.D. is pro-
duced by hide substance extracted by the processes. It
is believed that most of it is caused by hair protein
dissolved in the unhairing process. The sulfide ion
produces 22% of the B.0.D. and the other process
chemicals produce approximately 18%. The total

W B.O.D. produced by process chemicals alone, there-
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fore, is estimated to amount to 40% of the total plant
B.0.D.

These strong liquors are diluted to 900,000 gallons
by the rinse waters used daily by the plant. The ap-
proximate concentrations in this diluted waste, if
equalized, would be 0.19 times the concentrations
listed above for equalized strong liquors. The equal-
ized waste discharged from the plant would therefore
contain 870 p.p.m. B.0.D., 3000 p.p.m. sodium chlo-
ride, 1600 p.p.m. total hardness, 120 p.p.m. sulfide,
910 p.p.m. protein and 57 p.p.m. chromium.

The concentrations calculated from. the process
chemical survey (Table V), based on the amount of
chemicals used by the plant during the year, are as
follows: 2900 p.p.m. sodium chloride, 1670 p.p.m.
total hardness, 123 p.p.m. sulfide and 100 p.p.m.
chromium. These are fairly good checks and indicate
the usefulness of the process chemical survey in pin-
pointing the chemical composition of the waste and
the average concentrations in it. It must be recalled
that the inventory list is always available in manu-
facturing plants and that the process chemical survey, -
including the B.0.D.’s of the waste, may be easily
done in one or two man-days of labor, but the analyti-
cal survey requires much more work.

The B.O.D. figures in Table V indicate that ap-
proximately 494,300 pounds of B.O.D. are produced
per year by the process chemicals. The main sources
are as follows: 392,000 pounds (80%) from sodium
sulfide, 55,000 pounds (11%) from D-1 and other
oils used in fatliquoring, 25,000 pounds (5%) from.
lactic acid used in deliming, and 11,000 pounds (2%
from calcium formate used in chrome dyeing. The
daily B.0.D. load produced by all the process chemi-
cals is approximately 1800 pounds or 27% of the
6687 pounds calculated by the analytical survey. This
is a poor check with the 40% calculated previously
from the analytical survey alone but it must be re-
membered that many assumptions are involved. It is
probably reasonable to conclude that in this plant
process chemicals produce 30 to 40% of the total
B.0.D. and that hide substance, blood, manure and
filth produce 60 to 70% of the B.O.D. It must be
remembered that this plant employs a one-day soak,
dissolves all the hair off the hide using 4% sodium sul-
fidle OWH and tans all its hide by the chrome process.
Increasing the soak time may increase the B.O.D. but
decreasing the sodium sulfide may decrease the B.O.D.
Hair recovery, with minimum use of sodium sulfide.
should decrease the B.0O.D. load appreciably.

The total process chemicals (including curing salt
already on the hide) used per vear is an amazing
14,080.000 pounds or approximately 617 OWH. 1t is
estimated that 10,000,000 pounds of these chemicals



(44% OWH) are discharged to waste annually. This
means that for every thousand pounds of hide received
by the tannery, 440 pounds of chemicals will be dis-
charged to waste. As indicated in Table V these would
produce a total concentration of 5353 p.p.m. in the
equalized waste. The protein and other hide substance
extracted in the processes would increase this by ap-
proximately 1000 p.p.m. to 6343 p.p.m. The total
solids in a tannery waste may therefore be expected to
be quite high, in the 6,000 to 10,000 p.p.m range.

The sodium chloride analyses indicate that tanneries
use salt in prodigious quantities. Most of it is in the
hide when received and amounted to 19% OWH in
this tannery. This was extracted in the soaks (14%
OWH), unhairs (4.7% OWH) and relimes (0.9%
OWH). In addition, the plant used another 5% OWH
for processing in pickling and chrome tanning. For
every thousand pounds of hide received by the tan-
nery, 250 pounds of salt will be discharged to waste.
Fortunately, salt has no B.0.D., is not toxic and does
not usually impaire the efficiency of waste treatment
plants if equalized.

Lime is also used in great quantities and amounted
to 10.6% OWH in this tannery. Practically all of
it is discharged in the unhair and re-lime wastes but
small amounts are also extracted in the other processes.
Although lime has no B.0.D., its alkalinity is toxic and
must be neutralized to prevent its ruinous effect on
biological treatment plants. Much of the lime is in-
soluble and produces sludge. In addition, the dissolved
lime becomes insoluble when enough carbon dioxide
is absorbed from the air and calcium carbonate scale
forms in pipe-lines with consequent obstruction of
flow. Even if neutralized, it will prevent proper opera-
tion of trickling filters by depositing on the stones,
causing ponding. This apparently happened at the
treatment plant to which this waste was discharged,
even when it was diluted with an approximately equal
volume of domestic sewage.

Sodium sulfide use was also high in this plant
(4.3% OWH) since hair recovery was not practiced.
Unfortunately the sulfide ion has a high B.0.D.
(160%) and is toxic to fish in concentrations as low
as 3.0 p.p.m. (35). Its most obnoxious feature is its
characteristic “rotten egg” odor when hydrogen sul-
fide volatilizes and this is the main reason for the
many complaints registered in communities where
tannery wastes are discharged. The sulfide ion is
soluble in alkaline solution and will cause no wide-
spread odors when the pH is maintained in the 10 to
12 region characteristic of most tannery wastes. How-
ever, when the waste becomes neutralized the sulfide is
volatilized as hydrogen sulfide and its obnoxious odor
is noticeable over wide areas. In large communities
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with diversified industry the discharge of strongly
acid industrial wastes into sewage containing tannery
wastes causes emanation of the *“rotten egg” odor from
every man-hole in the sewerage distribution system.
The deluge of complaints when this occurs in highly
populated centers can be easily imagined. The hydro-
gen sulfide gas is extremely toxic to man in low con-
centrations and descent into man-holes containing the
gas should not be attempted, even with a gas mask.

Sulfide can be oxidized in biological treatment sys-
tems if its concentration does not fluctuate too greatly.
Unfortunately, dump discharging is the rule in most
tanneries and if equalization is not practiced, sulfide
may impair the efficiency of treatment systems.

Chromium from the tannery has been seen to aver-
age 60 p.p.m. (Cr®*) in the equalized waste. This is
a toxic metal and will affect biological treatment
plants. It is insoluble at neutral and alkaline pH’s
and will settle out as sludge in sedimentation basins.
Consequently its concentration in the sludge will be
many times the concentration present in the waste and
will affect treatment of the sludge in anaerobic di-
gestion plants. The chromium hydroxide precipitate
is voluminous in nature and will appreciably add to
the sludge volume when it settles. Ingols (36) con-
cludes that the chromic ion is more toxic than the
chromate ion in aerobic systems.

The sludge volume in tannery waste is fairly high,
amounting to 5 to 10%, and this must be considered
when treatment is planned. Most of this sludge is con-
stituted by undissolved lime, precipitated calcium car-
bonate, chromium hydroxide, pieces of scrap hide,
undissolved hair, dirt and precipitated proteins. The
sludge obtained from the sedimentation basin into
which this tannery discharged its waste contained
229 lime, 1.3% chromium, 1.5% salt and 27% pro-
tein on a dry basis.

As mentioned previously dump discharging is the
rule in most tanneries and this causes considerable
trouble when the waste is to be treated either in a
treatment system within the plant or in a municipal
plant combined with sewage. Most tanneries dump
their strong liquors in the soak, unhair, and re-lime
processes early in the morning (3 AM. to 7 AM.)
so the hides will be ready for the day laborer. For
example, in this plant this means that 72% of the
total B.O.D., practically all of the lime and all of the
sulfide is dumped in a two-hour period and is pumped
to the local sewage plant as a lime-sulfide slurry
containing 6600 p.p.m. B.O.D., 17,000 p.p.m. lime,
13,000 p.p.m. salt, 8,000 p.p.m. protein and 1300
p.p-m. sulfide. In the remaining twenty-two hours of
the day a fairly weak solution composed mainly of
rinse waters from the eight-hour rinse following un-



hairing will be pumped. No biological treatment plant
could possibly cope with such wild fluctuations and
equalization should be practiced with all tannery
waste discharges. It would be desirable to have a
separate slorage basin for these three strong liquors
so that they may be equalized over 24 hours. Because
of the sludge content, sludge collecting facilities would
have to be included. )
The only hope for pollution reduction through proc-
essing changes is in the unhairing process where sul-
fide is used. lf the sulfide could be eliminated, the
B.0.D. load would be reduced approximately 22%. If
hair recovery, instead of hair solution or pulping, were
practiced, the B.O.D. load could be reduced approxi-
mately 30 to 50%. The tanning industry should inves-
tigate thoroughly the possibility of using sodium or
ammonium hydroxide for unhairing since it would
not only eliminate the sulfide but the lime as well.
I{ hair recovery could be practiced with such a meth-
od, the sulfide and lime would be eliminated and the
dissolved protein would be considerably reduced.

Summary

From the analytical and the process chemical sur-
veys an excellent picture of the composition of tannery
wastes has been gained. It has been seen that the
equalized waslte, including rinses, would be high in
total solids (6,000 to 8,000 p.p.m.) and would contain
approximately 900 p.p.m. B.0.D., 3000 p.p.m. sodium
chloride, 1600 p.p.m. total hardness, 120 p.p.m. sul-
fide, 1000 p.p.m. protein and 30 to 70 p.p.m. chromi-
um. The troublesome constituents are the high B.0.D.,
hardness, sulfide, chromium, and sludge content.

The results indicated that approximately 10 gallons
of this waste are discharged for each pound of hide
received by the tannery. A B.O.D. load of 76 pounds
per 1000 pounds of wet, salted hide is produced, 52%
being discharged in the unhair waste, 209 in the
soaks and 13% in the de-lime and bate wastes. If the
three strong liquors and the re-lime wastes are equal-
ized, the resultant composite would contain 85% of
the total B.0.D. and almost all of the lime and sulfide.
If the sludge were collected from this equalized com-
posite, 85% of the lime would be recovered in it and
the resultant hardness of the equalized waste pumped
to the sewage plant would be 240 p.p.m. instead of

1600 p.p.m.
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Results of total nitrogen analyses indicate that an
amount of protein equal to 5 to 10% of the weight
of the wet, salted hide is extracted, during processing.
Most of this is produced by the hair and other protein
dissolved in unhairing and the dissolved protein,
manure, sweat, blood and other filth removed from
the hide during soaking. Estimates indicated that
approximately 50 to 70% of the total B.O.D. would
be produced by these dissolved proteins and other
hide substances. The sulfide ion would be expected to
produce 20 to 30% of the total B.0.D., if hair pulping
is practiced. Other processing chemicals (oils, lactic
acid, tannins used in coloring, calcium formate) pro-
duce the remainder of the B.O.D. (10 to 307).

Approximately 440 pounds of process chemicals are
discharged to waste for every 1000 pounds of hide
received by the tannery. Salt, lime, sodium sulfide
and chromic sulfate are the major contributors. The
chemicals that cause difficulties in treatments are lime,
sulfide, chromium and the resultant sludge produced.
Lime forms sludge and also produces scale, clogging
the pipe lines and trickling filters. Sulfide is toxic and
odorous and causes a widespread “rotten egg” stench
when volatilized. Both the lime and sodium sulfide
are highly alkaline causing the pH to be approximately
11 to 12. The high alkalinity must be reduced to pre-
vent effects on fish and biological treatment systems.
Chromium is toxic and settles out as a voluminous
sludge. Tannin reacts with iron to form a olack, ink-
like compound which will color streams for miles be-
low the point of discharge. In addition to these com-
pounds, hide scraps may also be discharged in the
waste if screens are not installed in the plant. These
form odorous sludge deposits and cause difficulty in
sludge collecting devices if present in any quantity.

One of the main reasons why tannery wastes cause
difficulties in combined treatment systems is the fact
that there are wide fluctuations in the nature of the
wastes due to intermittent dump discharges. Most
plants dump the major part of the troublesome chem-
icals early in the morning over a short period of time,
usually one to three hours. During the remainder of
the day a comparatively weak waste composed mostly
of rinse waters is discharged. Equalization, at least of
the three major wastes (soak, unhair, de-lime and
bate) should be practiced. Chromium wastes should
be separated, recovered and re-used or carted to a
dump to prevent its eflect on treatment systems.



Chapter VI

PLANNING A TANNERY WASTE SURVEY

Determination of pollution loads from a tannery
(or any industrial establishment) may and should be
attacked in two ways. The first is the usual analytical
survey wherein samples are collected from every dump
or running rinse discharge and analyzed. Before this
is started, the chemist should acquaint himself with
the general theory of the processes involved and learn

the reasons for their use. He should then arrange a.

conference with the plant management to discuss with
them the purpose of the survey and the manner in
which it is to be done. The plant management should
be asked to designate some person in the plant to ac-
tively cooperate in the survey. This person may be
contacted for information and help in getting samples
which are discharged late at night or early in the
morning. The processing procedures of the plant
should be outlined, including dumps and running
rinses and the exact place in the procedure when the
sample is to be taken should be recorded. The proc-
essing chemicals added and the pounds of hide being
processed in the paddle or drum being sampled should
also be recorded. Accurate determinations of the vol-
umes discharged should be made at the time when
the sample is being collected, for every sample col-
lected. Much of this information is readily available
on processing slips which the foreman gives the
operator for each batch of hides to be processed.

Wherever possible, strong liquors in standing or
agitated baths should be collected to insure accuracy
and save time. For example, many of the processes
employ immersion in processing liquors for a given
time, followed by overflow rinsing to remove the solu-
tion when the processing time is up. If the rinse is
collected there may be variation in the rinse rate and
the rinse time, and to insure accuracy, individual
samples should be taken over specified periods of time
and composited according to the rinse rate and the
rinse time. This is a much longer and invelved proce-
dure. Collection of the strong liquor before the rinse
starts is much more accurate and requires much less
over-all work. When running rinses are being used,
the sampler may request the management to substitute
standing rinses of equivalent volume only for a batch
on which sampling is being done. No variation in
procedure should be requested without permission of
the plant manager, since apparently harmless varia-
tions'may in fact cause serious trouble in later proc-
essing.
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In sampling of standing liquors, particularly soaks,
unhairs and re-limes, the sampler should make sure to
ask the operator to agitate the drum or paddle for
five minutes to mix the solution well and bring the
bottom deposits into suspension. If this is not done,
only supernatant liquors without bottom sludges will
be obtained. Help from plant personnel is usually
necessary because many of the wastes are discharged
from 3 to 7 AM. 10 prepare work for the day laborers
and agitation before sampling should be strongly
stressed to them when they are requested to take
samples.

Occasionally processes that are seldom used are be-
ing run on the sampling day chosen. These should
not be taken into account if it is apparent that they
do not constitute more than 1% of the total pollution
load. This may be estimated by the chemicals being
added and the approximate volume of the hides going
through the process. Sampling of such processing may
unduly increase the amount of work involved and in-
crease the length of time of the survey. Such time
would be more fruitfully expended on the important
pollution sources in the over-all plant waste.

The second and equally important part of the survey
is a process chemical inventory and B.O.D. survey.
The process chemical inventory is readily available
from the cost accountant and can provide a very ac-
curate insight into the make-up of the waste discharge
if applied intelligently. It also aids the chemist in de-
ciding what analyses should be done to depict accurate-
ly the plant waste make-up. There are many chemicals
used in small amounts in the tannery and here again
time and effort should not be wasted on them. Gen-
erally it is advisable to get data only on chemicals
used in amounts such that they would produce con-
centrations greater than 10 p.p.m. in the plant waste.
This may be calculated by learning the approximate
volume of water used or discharged per day. For
example, suppose a tannery used 900,000 gallons per
day. A concentration of 10 p.p.m. in such volume
equals 75 pounds. For 260 working days, this equals
19,500 pounds per year. The cost accountant should
then be asked for inventory data only for process
chemicals used in amounts more than 20,000 pounds
per year for this plant. This list should be critically
inspected and samples (usually four ounces) should
be obtained for B.O.D. analysis only for those chem-
icals that would be expected to have a B.O.D. This in-
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cludes inorganic reducing compounds as well as all
organic compounds. In order to do this the chemical
composition of the process chemicals should be ob-
tained, as such composition is seldom available from
the process chemical name. It must be remembered
that the full chemical name, including important let-
ters or numbers, should be included. Information on
the chemical composition of process chemicals may be
obtained from the tanner or from the “Technical Man-
ual and Year Book of the American Association of
Textile Chemists and Colorists” (37).

When samples of chemicals suspected of having a
B.0.D. are obtained, they may be analyzed for B.O.D.
in the laboratory. Generally 1000 p.p.m. solutions
are made up and these are diluted in the B.O.D. bottle
to desired concentrations. In this laboratory concen-
trations of 3.3, 1.0, 30 and 100 p.p.m. are used in the
B.0.D. bottle. B.0.D.’s of process chemicals seldom
exceed 809 (phenol 200%, soap 150% ) and these
concentrations will usually sufice for most samples.
At least three check determinations should be obtained.
The B.0.D.’s of many process chemicals have been
published (38) and these should be consulted to save
time. Only process chemicals whose B.0.D. values
are not known should be analyzed.

Calculation of the approximate B.0.D. contribu-
tions of each chemical may be made using the data
obtained in the inventery and B.O.D. survey. For
example, in the case cited above, it is known that
each 20,000 pounds used per year equals 10 p.p.m.

pounds per year

in the waste, therefore X 10 equals

20,000
the p.p.m. of chemical in the plant effluent. If we
% B.O.D.

multiply this by the o0 the p.p.m. B.0O.D. con-

tributed by the chemical in the equalized plant dis-
charge will be obtained. This applies, of course, only
to substances which are not absorbed, oxidized, vola-
tilized or otherwise removed by the processing. For
example, chromic chromium, tannin, fillers, oils,
syntans and dyes are appreciably absorbed by the
hides and will be present in reduced concentrations.
The reaction of each should be studied in the process-
ing and allowance must be made to calculate each
chemical’s concentration in the final, equalized plant
effluent. Tentatively, it is believed that 9%0% or more of
the tannins, fillers, oils, syntans and dyes are absorbed
by the leather, while 40 to 809 of the chromium may
be absorbed, depending on the final pH and length
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of tan time. More accurate figures may be obtained
by consulting the tanner or the chemical manufacturer
or by actually determining the amounts in the analyti-
cal survey.

The process chemical survey gives an excellent in-
sight into the chemical make-up of the plant wastes
and aids in pinpointing the major contributions of
B.0.D. and solids. It can be used to cross-check the
analytical survey in this manner. Most of the in-
formation required is readily available or easily ob-
tained and it should be used in conjunction with all
analytical surveys. When enough information has been
compiled in this manner, fairly accurate pollution
loads will be obtainable through process chemical sur-
veys alone.

In addition to the process chemical data, production
figures should also be obtained. The pounds of wet,
salted hides received should be recorded as well as
the pounds of fleshings, trimmings and shavings re-
covered and sold. The type of leathers produced and
its weight should also be recorded. In expressing pol-
lution loads based on the hide weight, the state of
the hide should be accurately recorded. The weight
of the hide changes with processing and whether it is
wet, salted, fleshed, pickled, shaved, tanned or trimmed
makes quite a difference in the calculations. The liter-
ature is replete with many good analytical surveys
but since accurate descriptions of the processes in-
volved and methods of calculations have been omitted,
their usefulness is considerably impaired. The exact
amount of sodium sulfide used for unhairing (1-5%)
is particularly important as well as the length of time
used in soaking and unhairing. The amount of water
used per bath and for final rinsing is particularly
important if comparisons with other plants are to
be made.

In many instances a process chemical survey has
indicated methods whereby economies in processing
may be effected. Its chief purpose, however, is to
detect major process chemical offenders where pollu-
tion is concerned. Attempts to eliminate such chemi-
cals by a substitution of a less offensive chemical or
process may then be made. For example, the two
major process chemical offenders in tannery wastes
are sodium sulfide and lime, both used in unhairing.
The literature indicates that sodium hydroxide or am-
monium hydroxide may be used for unhairing.
Neither of these produce sludge, putrid odors or scal-
ing. If the cost of treating tannery wastes becomes
too excessive, the tanning indusiry may try to perfect
these processes to solve their problems.



Chapter VII

TREATMENT OF TANNERY WASTES

The treatment of tannery wastes has been a problem
for many years and is receiving more and more at-
tention because of increased demand by the public
and regulatory agencies to reduce streamn pollution. As
indicated in the previous chapters,” the problem is
complicated by the extremely wide fluctuations in the
composition of the waste caused by the intermittent
dumping of strong liquors. Individual processes vary
from tannery to tannery and these will cause further
variations in the waste flow and composition.

Since most tanneries are located in urban communi-
ties, many of them have access to public sewer sys-
tems. If the volume of waste discharged to the system
is small compared to the volume of municipal sewage
received at the plant, it can be discharged with but
little pretreatment to protect the sewers and the munici-
pal treatment plant. However, in many cases, the
volume of the waste and the quantity of pollution is so
large that separate tréatment facilities must be pro-
vided. As indicated in the surveys previously dis-
cussed, many of the processes involved in leather
manufacture produce intermittent discharges of highly
variable composition.

The volume of water used at vegetable tanneries
varies from 300 to 1800 gallons per 100 pounds of
hide processed per day. The average for most vege-
table tanneries will be in the 600 to 800 gallon range
(39, 40, 41, 42)./Not as much information is avail-
able for the chrome tanneries, but water use at this
type of plant is higher, varying from 800 to 2,000
gallons per 100 pounds of hides processed per day,
with an average of 1200 gallons (39). The average
B.0.D. of the composite waste from vegetable tan-
neries is about 1,200 p.p.m. and the suspended solids
(5.5.) content is about 2,400 p.p.m. Sludge volume of
the waste is about 10%, and the color averages about
3500 p.p.m. (40). -Wastes from chrome tanneries are
reported to be somewhat weaker than those from
vegetable tanneries. The B.0.D. averages 600 p.p.m.
and the suspended solids 1200 p.p.m. (40). Part of
the apparent reduction in the B.0.D. may be caused
by the toxic effect which chromium exerts on the
B.O.D. tests (43).

Intermittent discharges, such as soaks, unhairs,
warm water, spent vegetable tan and bleaches repre-
sent about 307 of the total waste volume but contain
almost 905 of the total solids and 80% of the B.O.D.
The spent tan liquor which is only 67 of the total
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volume contains 50% of the total B.0.D. (40). These
figures agree closely with surveys conducted in Great
Britain (44). Thus it can be seen that the spent tan,
which accounts for the bulk of the color, also accounts
for a major portion of the pollution load. Evidence to
be discussed later indicates that there is an excessive
wastage of tan liquors which could be re-used when
this is so.

_ Tannery wastes when discharged into a stream have
a marked deoxygenating effect. Because of the large
amounts of suspended solids, sludge banks form in the
stream. This sludge eventually decomposes and causes
obnoxious odors. /The wastes contain organic matter
and inorganic material, both in solution or in sus-
pension, composed of flesh, lime, hair, proteins and
their degradation products, soluble sulfides, fatty mat-
ter, chrome salts, and vegetable tans, in addition to
other process chemicals used.

In a comprehensive survey by the Leather Chemists’
Association on Stream Pollution (39), it was found
that of 32 plants reporting, all used primary sedimen-
tation but only five of the plants employed secondary
sedimentation. Spent tans were lagooned and released
at periods of high stream flow by only five of the
plants. Only one plant each used chemical precipita-
tion or applied its effluent to a filter bed. Other valua-
ble information obtained from this survey is the num-
ber of pounds of hide processed per day, gallons of
waste per day, and efficiency of the plant in terms of
settleable solids, suspended solids, and-B.0.D. The
Public Health Service (45) after running an experi-
mental plant for two years concluded that all the tan-
nery wastes should be combined before treatment.
Chemical precipitation, sedimentation, filtration
through coke or cinders, and then through sand were
all employed. The Ohio River Committee Report (40)
indicates that the only treatment in general use is mix-
ing of the wastes and sedimentation.

In an extensive laboratory study of the operation of
two full scale experimental treatment plants by the
Tannery Waste Disposal Committee of Pennsylvania
(46), mixing of the wastes and sedimentation has been
found to remove 85% of the suspended solids and
40% of the B.O.D. The committee recommends a
general plan for treatment of tannery wastes, the first
step of which consists in mixing all the wastes and
settling for at least eight hours. The efluent should
be equalized and discharged. The second step of the



plan calls for passage through a trickling filter and
sedimentation. An intermedient step consists in add-
ing coagulents to the filter effluent. The third step
is a repetition of the second step. Using a fill and
draw principle with earth lagoons and equalizing the
flow discharge over a 24 hour period, Siebert reported
approximately the same percentage reductions of 85%
for 5.5, and 40% for B.0.D. (42). By lagooning the
spent tan liquors separately and treating the remaining
waste in earth lagoons of large capacity, Reuning
reports removals of 80% in S.S. and 70% in
B.O.D. (47).

Where chemical precipitation has been practiced the
coagulants that have been used are flue gas, lime,
sulfuric acid, alum, and iron salts. The carbon dioxide
will react with the lime to form calcium carbonate;
this carries down some organic matter during the
sedimentation period. Riffenburg and Allison re-
corded reductions of 90% in the B.0.D. by saturating
with flue gas to pH 6.7, adding lime, settling, and then
repeating the treatment on the supernatant (48). In
an experimental investigation Maskey used flue gas
and ferric chloride and obtained B.0.D. reductions of
85% (49). Experiments by Clark with flue gas led
to the adoption of this method to remove lime and to
prevent the formation of scale in sewer pipe at Pea-
body, Massachusetts {50).

Fales describes the use of alum and sulfuric acid to
treat combined wastes from a tannery and wool-scour-
ing plant (51). Reductions of approximately 90%
were obtained for oxygen consumed, suspended solids,
and grease content. Howalt and Cavett report experi-
ments with sulfuric acid and coagulents such as alum,
ferrous sulfate, and lime. Reductions of 70% in sus-
pended solids and B.0.D. and 90% in color were ob-
tained when 2,300 pounds of sulfuric acid and 2,700
pounds of alum per million gallons of waste were ap-
plied (52).

Because of the additional expense involved, tanneries
have been reluctant to apply secondary treatment to
their wastes. Sarber relates an experimental treat-
ment of beamhouse wastes whereby after pH adjust-
ment, aeration, coagulation, and sedimentation, the
efluent is passed through a trickling filter (53).
B.0.D. reductions of 80% were oblained on passage
through the filter, and the final B.0.D. ranged from 30
to 85 p.p.m. depending on the rate of application.
Mochlman in an early report stated that it was diffi-
cult to use biological treatments on tannery wastes
unless the filter was first treated with soak liquors to
build up an active biological film (54). He recom-
mended screening and settling in a clarifier for pre-
liminary treatment and then the treatment of the
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settled waste mixed with large volumes of sewage at
the municipal treatment plant.

Some tanneries discharge their waste directly to
municipal sewage treatment plants. Provisions must
be made to avoid deposition of scale in the sewer line
and to remove hair and fleshings, usually by screening.
Hartmann describes changes made at a treatment
plant to handle combined sewage and tannery waste
in a ratio of 6 to 1 (55). Reductions of 90% in B.O.D.
and suspended solids were obtained after primary
treatment and passing through filters. Haseltine re-
ports reduction of 54% B.O.D. and 14% suspended
solids with only primary treatments (56). Eddy and
Fales describe an experimental activated sludge plant
used to treat wool-scour and tannery wastes (57). It
was reported that up to 40% tannery sludge could be
digested with sewage sludge (58).

Loveland long ago reported that sand filters were
easily clogged by tannery wastes (59) and Veitch
stated that half the weight of the hide and the chemi-
cals were lost in the effluent (60}. Alsop demonstrated
that ozone could be used to purify tannery wastes
after solids removal (61). Chrome recovery by
precipitation as chromic hydroxide from chrome
leather wastes is described briefly (62). An early
report from Gloversville, New York, noted that eight
million pounds of chemicals were used for processing
nine million pounds of hide (63).

A tannery waste treatment plant at Rockford, Mich.,
is described by Hubbel (64). The plant received 1.5
M.G.D. of combined sewage and waste. After plain
sedimentation, the sludge is treated with lime and
vacuum filtered. The filter cake is used on farms as a
soil builder. The utilization of tannery wastes is dis-
cussed by van der Leeden who states that the wastes
may be purified by irrigation while the recovery of
chrome salts is profitable but not feasible (65). In a
study of two plants at Holland, Michigan, Eldridge con-
cludes that at one plant the segregation of the lime
wastes materially reduces the carbon dioxide bulk-
ing of the sludge by two thirds (66). The concen-
trated wastes are segregated and treated separately by
coagulation followed by 2 to 20 hours settling. Later
he indicates that separation of clear waters from the
concentrated wastes reduces the flow by one third (67).
The clear waters are pumped into a lake, and the limes
and unhairs are pumped to sludge drying beds. The
tan liquors are stored to equalize their flow and then
neutralized and coagulated by the alkaline beamhouse
wastes. After going through three cycles of settling a
62% B.0.D. reduction and 96% suspended solids re-
duction is obtained (68). Eldridge also reports the
results of an experimental plant used to treat sheep-
skin tannery wastes (68). Since no hair is removed



the waste has a pH of 6 to 7, and lime must be
used for coagulation. Using a fill and draw sedimenta-
tion process after applying 14 pounds of lime per 1000
gallons, a 50% B.0.D. reduction and a 73% S.S. re-
duction is obtained. Wimmer found that the sludge
from a mixture of 90% tannery waste and 10% do-
mestic sewage would not digest, probably because of
the high alkalinity (69). Correlation of production
versus pollution load is given in a detailed report by
Harnley and others (13). The tannery handles ap-
proximately 670,000 pounds of cattlehides per week
and uses the chrome process. The beamhouse pro-
duces about 75% of the solids in the influent. Empiri-
cal equations are formulated for flow versus produc-
tion and production versus amount of waste material
in terms of suspended solids, B.0.D., nitrogen and
alkalinity. Experiments indicated that high removals
were obtained by the tannery settling tank and this
would obviate further resettling of the influent to the
municipal sewage treatment plant. Removals of 85%
in S.S. and 50% in B.0.D. were obtained. Records
indicated that the following amounts of materials in
pounds were obtained per pack of 100 pounds of
green salted hides: 57 lbs. T.S., 12 lbs. S.S., 1.3 lbs.
of total nitrogen, and 5.3 lbs. of B.O.D. Sludge from
the settling tanks was maintained at 4% solids and
then discharged to sludge lagoons. It was noted that
the B.O.D. of the waste was lower than expected; this
was traced to the use of dimethylamine in place of sul-
fides in the unhairing solutions.

Reuning and Coltant discuss an eflective waste treat-
ment plant wherein all the wastes except the spent tans
are collected (70). After Hocculation, sedimentation,
sludge collection, and then secondary sedimentation
and equalization, a 96% removal of soluble solids, and
90% removal of B.0.D. is obtained. The B.0.D. re-
moval includes the value of the spent tan liquor which
is evaporated for recovery. Porter discusses the oper-
ating problems and changes made in treating a com-
bined tannery waste and domestic sewage (71).
Sulfide removal from unhairing wastes can be accom-
plished by aeration and then treating with copperas
(72) or by treating with ferric chloride (73). Ball
comments on the mechanical difficulties and short-
comings of a sewage treatment plant at Ballston Spa,
New York, in the treatment of combined wastes (74).

Vrooman and Ehle advise sludge digestion to dis-
pose of a sludge for Gloversville, New York, a city
which has 21 glove leather tanneries (75). Under the
proposed plan the settling tanks at the separate tan-
neries will be bypassed and the 2.0 MGD of industrial
waste will be combined with 2.5 MGD of domestic
sewage and be treated at the municipal treatment plant.
Reuning discusses generally the acceptable design for
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a treatment plant and the design of a plant under con-
struction {76).

Nuisance conditions in a water supply for a tow:
and a nearby military installation were created by the
discharge of tannery waste to a pond (77). Wells had
been sunk on the bank of the pond. It was decided
to construct additional facilities at the municipal sew-
age treatment plant in order to treat the waste in
admixture with the sewage. After settling, the effluent
is passed through a standard rate trickling filter. After
about five months operation the trickling filter showed
signs of deposit of lime or calcium carbonate on the
stones and no biological growth (78).

In laboratory studies conducted at the Lawrence
Engineering Experiment Station, Rosenthal found that
carbonation of tannery waste to pH 8.8 followed by
two hours settling produced reductions of 20% in
B.0.D., 59% in sulfide and 76% in hardness content
(79). A series of Warburg tests indicated that maxi-
mum oxygen uptake occurred at this pH. Wastes
treated in this manner were mixed with sewage in a 60
to 40 ratio and applied to a trickling filter. The re-
sults indicated that 88 to 89% B.0.D. removal could
be obtained with loadings of 3500 to 4500 pounds of
B.O.D. per acre-foot per day. The mixed influent aver-
aged 600 p.p.m. B.0.D., 42 p.p.m. sulfide, and 125
p-.p.m. hardness. No scale buildup occurred on the
stones and all of the calcium passed through the filter.
Essentially all of the sulfide was removed. Activated
sludge experiments made with a similar mixture indi-
cated that B.0.D. removal of 95% could be obtained
with loadings up to 100 pounds of B.O.D. per 1000
cubic feet aeration capacity per day and 90% removal
with loadings of 170 pounds (80).

McKee and Camp describe generally some of the
problems encountered in the treatment of tannery
wastes (81). They mention clogging of equipment,
effects of high alkalinity, hardness and sulfides, de-
oxygenation and discoloration of receiving waters,
and the dewatering of tannery sludge. Sutherland
in an article discusses by-products, segregation, coagu-
lation and sedimentation, and secondary treatment
(82). Southgate notes briefly the status of tannery
waste treatment in Great Britain (83). Many of the
British tanneries discharge their wastes directly to
tidal waters or to municipal treatment plants. The
methods of disposal of wastes by tanneries is described
by Harnley, who states that the industry discharges
twenty billion gallons of waste per year, and that there
are 443 tanneries in the United States, with approxi-
mately 60% of them located in the Northeast (84).

In an excellent article published recently, Haseltine
offers up-to-date operating costs for treatment of com-
bined tannery waste and sewage (85). The tannery
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waste (0.2 MGD) is pumped separately to the munici-
pal treatment tank where it enters a waste holding
tank providing 3 to 4 days equalization and sedimenta-
tion. This is then mixed with the sewage (0.4 MGD),
aerated, and then given primary sedimentation. The
sludge is sent to sludge holding tanks, dewatered in
vacuum filters, and incinerated. The sludge was first
built up to 8% solids concentration and then coagu-
lated with 17% lime and 4% {ferric chloride. Reduc-
tions for the combined waste are 54% in B.0O.D. and
14% in S8.S.

It is very evident to the reader by this time that
there are many conflicting statements in the literature
concerning the pollution loads from the tanneries and
the eflectiveness of treatments. Much of this may
be because the individual processes are not specifically
described and probably differ in the plants surveyed.
The causes for the differences in pollution loads usu-
ally lie in differences in the soak, unhair, and tanning
processes.

Soaking may take from four to ninety-six hours. It
is believed that longer times may increase the pollution
load appreciably.

The largest discrepancies may be caused by differ-
ences in hair removal. If the hair is pulped, large
amounts of sodium sulfide (2 to 4% OWH) are used
and the time in the solution may be one to three days.
In this method the B.0.D. load is increased not only
by the higher sulfide use but also by greater solution
of the hair and also the hide substance. If hair re-
covery is practiced, the sodium sulfide (0.7 t6 1.5%
OWH) and the immersion time (4 to 24 hours) are
lower and the dissolved protein is considerably re-
duced. The net result is a considerable decrease in
B.0.D. The reduction in B.O.D. reported to be ob-
tained by use of dimethylamine sulfate is interesting
and should be checked further. It will be noted in

Table VI that the B.O.D. of dimethylamine sulfate

(66% ) is higher than the sodium sulfide B.0O.D.
140 ). H both are used in the suggested concentra-
tions (1% OWH} for unhairing follewed by hair
recovery, the B.0.D. load in the dimethylamine process
should be higher, if the amount of protein dissolved
is the same. If the B.0.D. in the sulfide process is in-
deed higher it is apparently caused by-greater protein
dissolving by the sulfide. Care should be taken to
make certain that a hair recovery process is not com-
pared to a hair pulping process, since in the latter
case all of the hair protein goes into solution and
produces a considerable increase in B.O.D. Dimethyl-
amine sulfate is never used alone except in hair loosen-
ing followed by hair recovery. Consequently, when it
is used alone, there will be a distinct reduction in
the dissolved protein content and B.O.D. of the waste

discharges, if it is compared with a hair pulping
process.

The amount of B.O.D. produced by the tanning
process is also dependent on several factors. It will
be noted in Tables 1] and 1V that the chrome tan proc-
ess produced pollution loads of 5 to 8 pounds per
1000 pounds of hide, but the vegetable tan process
produced only 2 pounds. Therefore if vegetable tan-
ning were to be practiced a reduction in B.O.D. should
be obtained, but this reduction would be small since
pollution potential of the process is small compared
to the potentials in the soak, unhair, and bate proc-
esses. This is the reverse of conclusions indicated
in the literature (40, 44). It will be remembered that
the only discharge to waste of the vegetable tanning
solution in the pigskin tannery was caused by drag-
out by the hides and amounted to 10 gallons per
1000 pounds of hide. The remaining solution was re-
used, the tannin content being brought up by the
addition of concentrated extracts. From reports in
the literature it is obvious that as much as 500 gallons
of vegetable tanning solution are discharged to waste
for each 1000 pounds of hide processed. This repre-
sents a great waste of re-usable solution and should be
eliminated, not only because of the cost but primarily
because of the great increase in B.0.D. It should be
noted that in order to produce 50% of the total plant
B.0.D., the vegetable tanning B.0.D. must equal the
B.O.D. discharged in the soak, unhair, and de-lime
and bate processes. This amounts to approximately
60 to 120 pounds per 1000 pounds of hide, a very
high pollution potential from one process.

Treatment of tannery wastes, as indicated in the re-
ports previously cited, is limited in most cases to
equalization and sedimentation. Pollution control au-
thorities have been somewhat reluctant in the past
to require plans for more complete treatment because
of the expense involved. Many tanneries because of
their location possess the advantage of being able to
discharge their wastes directly into coastal waters with-
out treatment or to a municipal sewage treatment
plant. When treatment is required the strong liquors
should be segregated and the dilute rinses discharged
directly without treatment. This will usually reduce
the volume of wastes by at least 50%. The wastes
should be screened to prevent damage or clogging of
pumps and pipelines. Holding or storage tanks should
be used to provide equalization of at least one day’s
flow of waste. If equalization and regulated discharge
of the wastes is the only treatment necessary, the ac-
cumulated sludge should be removed regularly. When
sedimentation tanks or basins are used, mechanical
sludge removal equipment should be installed. The
sludge can be dewatered by centrifugation or vacuum



filtration, sent to lagoons or sand or cinder beds for
drying, or used as fill if sufficient waste land area is
available. This sludge may contain fine material which
will seal the upper layers of the sand bed or clog the
filter cloth. The sludge may be coagulated with lime
and ferric chloride. Chemical precipitation, as noted
above, is used at times either by the direct addition
of chemicals or by mixing mutually precipitable acid
and alkaline wastes. If iron salts are used as the coagu-
lant, they may cause an increase in the color because
of their reaction with tannins.

Laboratory studies or experimental pilot plant runs
have shown that secondary treatment of tannery wastes
is successful, but little has been done to apply these’
methods to actual practice. Filtration through sand,
coke, cinders, or stone has been attempted and found
successful if the waste is not too alkaline or if it does
not deposit lime and cause ponding. When properly
treated waste is used, high B.0.D. removals are shown
by the activated sludge method.

Flow lines for proposed treatment plants for tan-

neries with minimum land area and large land area
are outlined in Figures 11l and 1V, respectively. When
minimum space is available, the strong liquors from
the soak, unhair, re-lime, and de-lime and bate proc-
esses should be equalized in a separate storage basin.
Generally 2000 gallons of storage capacity should be
provided for each 1000 pounds of hides started in the
beamhouse per day. In this manner 80 to 90% of the
B.0.D. will be segregated in 10 to 20% of the volume
and can be prorated with the dilute wastes over the
working day. Proration of the flow may be done
mechanically by use of valves operated by floats. The
storage capacity of the sump in such a plant should
be 2 to 5% of the total flow in order to insure proper
equalization. Sludge should be recovered from the
beamhouse equalization tank if carbonation is to be
done subsequently. In this manner 80 to 90% of the
lime will be removed and carbon dioxide necessary
for neutralization and lime precipitation will be re-
duced to a minimum.

If it has been found by analysis that the tan liquor
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discharge produces more than 10% of the total B.0.D.
load, and recovery or re-use is not possible, these
wastes should also be equalized. This may be done
in a separate equalizing basin or preferably in the
beamhouse equalization tank. Care should be taken
to prevent excessive evolution of hydrogen sulfide
when these two are mixed. The same reasoning will
apply to any dump discharge which contributes an
appreciable part (10-20% ) of the pollution load.
When large land area is available, a system with
two lagoons, each providing one to seven days deten-
tion, is satisfactory. Each lagoon may be used alter-
nately to provide excellent equalization and thorough
settling. In this method the strong liquors would not
be segregated within the plant and may be durmped
when desired. Sludge may be pumped to a large stor-
age lagoon or filtered and used as fertilizer or fill. If
fertilizer use is contemplated, chrome wastes should
be segregated and recovered, re-used or carted away
to a dump. If this is not done, it will be precipitated
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and concentrated in the sludge. It is believed that it
may aflect plant growth and unless evidence to the
contrary is presented, it should be eliminated.

If secondary treatment is contemplated the equalized
effluent should be neutralized to pH 9.0 or lower and
the hardness should be reduced, probably to 200 p.p.m.
or lower. This may be readily done by carbonation
with flue gas, followed by settling. If carbonation
with flue gas is not feasible or economical, sodium
bicarbonate or sodium carbonate may be used to re-
duce the hardness. Laboratory experiments indicated
that they will readily reduce the hardness to below
30 p.p.m. The settled effluent may then be neutralized
with sulfuric acid. The main objection to the use of
these two is that they require the use of more acid for
neutralization.

Phosphoric acid may also be used to reduce the
hardness below 50 p.p.m. but the resulting sludge in-
creases the sludge problem considerably. It should
only be considered if the sludge is being used for
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fertilizer, since the increased phosphate content will
materially increase its value. Treatment of 3000 p.p.m.
lime with phosphoric acid produced 50% sludge.
Carbon dioxide and sodium bicarbonate produced
only 3 to 5%¢ sludge. It would appear that the pres-
ence of phosphate in tannery wastes could considerably
increase the volume of sludge.

If domestic sewage is available, it should be used
as a diluent to reduce the high concentrations of
B.0.D., hardness, chloride, and sulfide usually present
in the tannery waste. Trickling flters and activated
sludge plants may be used to provide B.O.D. reduc-
tions of 85 to 95% and 100% sulfide reduction. It is
believed that the addition of sewage is not necessary
if the pH and hardness are reduced 1o the values cited
above, since tannery waste, with its high protein and
ammonium ion concentration, is an excellent bacteri-
ological medium when neutralized.

It is recommended that further experimental work
be done on the amount of B.O.D. and protein extracted
in the unhairing process. Attempts should be made to
determine the amount of protein dissolved from hair
and the amounts dissolved from collagen. This should
be done for hair pulping and for hair recovery proe-
esses in order to determine whether an appreciable
reduction may be obtained in the recovery method.
Attempts should be made to determine not only the
types of proteins involved but also the extent of pro-
teolysis which occurs during solution. It should be
recognized that tannery wastes are essentially protein
solutions and future investigations should be slanted
in this direction. Treatment studies should be con-
ducted along the lines developed by biochemists to
precipitate proteins from solution. Studies of scale
formation in trickling filters and pipe-lines should be
made to determine permissible limits of total hardness
concentrations.

Investigational work by the tanning industry should
be done uvn the unhairing and hair recovery processes
which use sodium hydroxide, ammonium hydroxide
and other compounds since they eliminate the use of
both lime and sulfide, the two major offenders in tan-
nery wastes.

The economics and {easibility of recovery and re-
use of lime and sulfide should be investigated. The
economics of fertilizer production should be studied,
particularly with phosphate and potassium fortification

i mind.

It has been seen that the reduction of the pollution
load is practiced to a certain extent by waste recovery.
Fleshings and trimmings are recovered and sold to
glue manufacturers. They may alse be processed to
obtain oil or grease. The cattlehide tannery surveyed
for this report recovered 5,600,000 pounds of flesh-
ings, 4,600,000 pounds of trimmings and 2,000,000
pounds of chrome shavings per year. More than 50%
of the weight of the wet, salted hides received by the
plant is recovered and shipped away to processing
plants. Hair can be reclaimed and used in the rug or
plaster industry. Lime may be disposed of locally
to farmers as a fertilizer. Solvent recovery of greases
will reduce the pollution load if the solvent is also
recovered. The spent tan liquors can be re-used
after build-up with concentrated extract or can be
concentrated and sold as boiler conditioning com-
pound. When the price of chromium is at a premium,
chrome recovery is usually practiced.

Raitroap CAR BEeING AuToMATICALLY LOADED wITH
FLESHINGS, TRIMMINGS AND SHAVINGS,



Chapter VIII

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Data has been presented from surveys of a pigskin
tannery and a cattleskin tannery. Results from the
pigskin tannery survey indicated that 90 to 100 pounds
of B.O.D. are produced for each 1000 pounds of wet,
salted hide processed by the tannery. The bulk of this
pollution load (88%) is contributed by the soak
(8% ), unhair (61%) and the de-lime and bate (199 )
processes. The cattleskin tannery survey indicated
that 70 to 80 pounds of B.0.D. are produced from each
1000 pounds of wet, salted cattlehide. The bulk of
this pollution load (85% ) is produced by the same
three processes: soak (20%), unhair (52%) and de-
lime and bate (13% ). Protein and other substances
extracted from the hide are estimated to produce 50
to 70% of the total B.0.D. load and process chemicals
are estimated to produce 30 to 50%. The sulfide ion
used in unhairing produced 107 of the total B.0O.D.
from the pigskin tannery and 22% from the cattleskin
tannery. Because of the high B.0.D. contribution of
materials extracted from the hide substance itself, pol-
lution reduction through process chemical changes
does not offer much hope for success.

The discharge from a tannery should average 8,000
to 12,000 gallons per 1000 pounds of wet, salted hide
processed. The composition of the equalized waste
would be approximately as follows: 8,000 p.p.m. total
solids, 1500 p.p.m. volatile solids, 1000 p.p.m. pro-
tein, 3,000 p.p.m. sodium chloride, 1600 p.p.m. total
hardness, 100 p.p.m. sulfide, 40 p.p.m. chromium, 60
p.p-m. ammonium nitrogen and 1000 p.p.m. B.O.D.
The waste would be highly alkaline (pH 11 to 12)
because of its lime and sodium sulfide content and
would produce approximately 5% to 10% sludge on
sedimentation. Because of intermittent dumping of
highly concentrated processing wastes within the tan-
nery, the composition of the discharge will vary greatly
unless it is equalized.

The constituents which cause most of the trouble in
tannery wastes are lime, sulfide, chromium, tannin and
the resultant sludge. The lime produces the bulk of the
sludge and also causes scaling or depositing of calcium
carbonate in pipe-lines and on trickling filters. Sulfide
causes widespread “rotten egg” odor when it is

volatilized as hydrogen sulfide and can reduce the
efficiency of biological treatment plants if its concen-
tration fluctuates too widely. Chromium contributes to
the sludge volume and is toxic to biological treatments
in high enough concentrations. Tannin reacts with
iron to form a black, ink-like color which is removed
only slowly by natural purification processes. Sludge
results in blockages and sludge dumps and increases
requirements of sludge handling facilities.

A survey of the consumption and B.0.D. of the
process chemicals used in_the cattleksin tannery has
been found to be very useful in pinpointing the chem-
ical composition of the waste and in indicating the
major B.O.D. sources in the plant effluents. It should
be used in conjunction with all analytical surveys as a
guide and as a cross-check.

Flow lines for proposed treatment plants for tan-
neries with large land area and for tanneries with
minimum land area have been outlined and discussed.
Equalization is necessary to minimize the wide fluctua-
tions in the composition of the waste caused by inter-
mittent dump discharges of strong liquors. Sedimen-
tation is also a necessity because of the large volumes
of sludge (5 to 10%) present in the waste. If second-
ary treatment is necessary, the pH should be lowered
to pH 9.0 andthe total hardness should be reduced
to 200 p.p.m. or lower. This may be done by carbona.
tion with flue gas. Sodium bicarbonate and settling
followed by neutralization with sulfuric acid may also
be used. Trickling filters and activated sludge systems
may be used to reduce the B.O.D. by 85 to 95% and
the sulfide by 100%.

When discharge to a community sewer is planned,
the tannery should be asked to equalize its waste, settle
and remove its sludge, and reduce the tolal hardness
content so that its concentration in the mixture with
the sewage is less than 200 to 300 p.p.m. In this man-
ner the formation of scale in the pipe-lines and on
trickling filters will be eliminated. If the town is
highly industrialized and strong acid wastes are dis-
charged by other manufacturing establishments in the
area, the danger of hydrogen sulfide evolution should
be carefully looked into.



APPENDIX

A g
Table 1
PIGSKIN.TANNERY SURVEY
Analytical Results
Total
Acidity Alkalinity Solids Ho Sodium Nitrogen
pH MA TA OH CO, HCO, TS FS VS BOD ness Chloride Amino Total
SOAKS
6.7 *— — 0 0 175 32548 29518 3030 1740 29780 — —
4.7 0 340 — — — 43084 39760 3324 2925 40300 — —
58 — — 0 0 135 24892 22766 2126 2600 — — 