
BRIAN M. LEDGER 
BLEDGER@GORDONREES.COM 
DIRECT DIAL: (619) 230-7729 

Frank Melboum 
Water Resource Control Engineer 

June 23, 2011 

San Diego Regional Water Quality Control Board 
9174 Sky Park Court, Suite 100 
San Diego, CA 92123 

GORDON & REES LLP 

ArrORNEYsATLAW 

101 W. BROADWAY, SUITE 2000 
SAN DIEGO, CA 92101 
PHONE: (619) 696-6700 

FAX: (619) 696-7124 
WWW.GORDONREES.COM 

Re: In the Matter of: Tentative Cleanup and Abatement Order No. R9-20 11-000 1 
Submissions by the City of San Diego 

Dear Mr. Melboum: 

Pursuant to the Third Amended Order of Proceedings in this matter, enclosed herein is 
the City of San Diego's rebuttal evidence supplement to the Administrative Record in the above­
referenced proceedings, consisting of copies of the following documents: 

1. Star & Crescent Boat Company "Minutes of Board of Directors Meeting", dated 
February 9, 1980. 

2. Star & Crescent Boat Company "Board of Directors Meeting and Stockholders 
Meeting", dated June 6, 1980. 

3. Obituary for Oakley Josiah Hall, Jr., published in San Diego Union-Tribune 
August 11, 2005. 

4. Santa Ana Regional Quality Water Quality Control Board Resolution No. R8-
2007-0024. 

5. Mansanto Chemical Company Salesmens' Manual Aroclor, dated October 1, 
1944. 
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6. United States Environmental Protection Agency Report published February 25, 
1976 entitled "PCBs in the United States Industrial Use and Environmental Distribution." 

Sincerely, 

Brian M. Ledger 

BMLlmg 

EncIs. 
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STAR. & CRESCENT BOAT COMPANY 

Minutes of Board of Directors Meeting 

Directors present: Steph~ P. Carlstrom, Judy E. Hall, Janet E. Miles. 
lC. N. Beiriger 

Directors absent: Raleigh J. Miles 

This meeting was held aD February 28, 1980, pursuant to notice of meeting 
and agenda dated February 7, 1980 at 2:00 P.M. in general offiee at 
570 No. Harbor Drive, San Diego. California. Postponed from February 20 
to February 28 by consent of the Director •• 

1. Labor Management. This area presents a problem to us. Originally 
we bad a negotiating meeting with IBU Union for January 29, 1980. 
This meeting was cancelled by IBU and a new date of February 4, 1980 
waa established and later cancelled by U8 since San Diego Employers 
Union was unable to attend. On February 4. 1980 a petition was filed 
by Seafarers International Union with the Labor Relation8 Board for 
representation of Star & Creseent employees. C.se #2l-RC-16267 was 
established, and March 7, 1980, 8:45 A.M. to 9:45 A.H.,was aet for an 
election by employees for lBU V8 sm or no representation. A bearing 
was also established for February 20, 1980. On February 15. 1980 the 
NLRB notified Star & Creseent that an unfair l.bor practice had been 
filed by IBU, therefore, the hearings were indefinitely postponed until 
the labor charge could be settled. The IBtJ claimed unfair labor in that 
Star & Crescent Management (they elai11l) refused to bargain with lBU, 
the recognized baraaining representative. and that we were aiding the 
Seamana International Un~on. A bearins date h.. not been established 

2, Computer rev:Lew. The Board has seen acme demODstrationunci reviewed 
various proposale.· Our legal eouWlel and our publie aceountants have 
both recommended that we retain a consultant to dete~ne the best system. 

We have proposala ftom: 
Benchaark Computers (Cado) 
Bosic Decisions (Bosie Four) 
Meaa Services, Inc. (Mesa Two) 
Agency Computers (Qantel) 
IBH (5110 & 5120) 
Compal Computer Systems (Compa!) 
MPI Busines8 Systems (Digital Equipment) 
Eyler Buaineas Syst... ~it.ub18hi) 
Quantum Systems. Assoc. (QSA) 

Further, members ot the Board have brought in advertisements referring 
to Computer Oftice Syatema (COS) and Radio Shack (Ta:ady TRS-SO) 

Put all at this together with floppy discs V8 hard dicca, .ale8 pitches. 
software, etc., and it all comes down to the probability that any single 
ana of these proposal. would probably aerve our purpose irrespective of 
competina sales persounel elatma of other prodUcts. 
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However, in view at this complexity, plu8 the economic outlook currently 
taced by the company in San Diego and Star & Crescent. Nevada, it is advisable 
thae the whole 8ubjeet of computers be postponed until June or July. at 
which time • decision will be made on one systas, and the vendor ao 
~tifi~. \ 

3. Life Insurance. The program recolDlllended by Connecticut General for 
increased coverage for Stockholders-Offieers has b.en deferred until 
a mora definitive pattern on summer busines8 ia established. 

4. Other Business: 

4. In connection with current business practice, a policy on the 
caahing of checks is hereby eatabliahed: 

Star & Crescent employe.a: 1) Star & Crescent pay checks OK 
2) Personal cheeka not to exceed 

$100 unle.s approved by 
s. P. Carlatrom or Judy Hall 

Other checbl: Maxi1llUll1 of $25 per check unles8 paying for 
tickets at the booth or for charters. Excess 
not to exceed $25. Forme~ employees, same 
as "Other Checks", $25 maxilllUDl. 

With busines8 as it ia today, there is too much risk on large check 
caShing. There can be exceptiona to the rule of course, but only when 
prior approval of S. P. Carlstrom or Judy Hall ie received. 

b. K. N. Beiriger, Treasurer, ia relieved of these cheek approvals 
b.cau •• finance reports to him and frOlll an accounUnl approval 
viewpoint he sbould b. .~im1nated to provide adquate control. 

c. Star & Crescent Investment; Employee pay checks may be cashed, 
and personnel employee checks to $200. If more 1a required 
this will be accomplished at the bank when the daily deposit 
i. made. 

Meeting adjourned at 3:20 P.M. 

February 29, 1980 

-2-
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ST.All & ClLESCENT BOAT COMPANY 

Board of Director. ~etin8 

and 

Stockholder. Meeting 

Minutes of meeting held pursuant to agenda notice to Directors (also Stoek­
holdere) dated June 6. 1980. 

Directors Present: Stephen P. Carlstrom. Judy E. Hall t Janet E. Miles, 
Raleigh J. Mil ••• K. N. Be!riser 

Stockholders Preaent: Stephen P. Carlatrom. '00 share. 
Judy E. Hall, '00 aharee 
Janet E. Milea, SOO sharee 
100% of issued and outstanding ahare. present 

1. Stockholders reviewed fi8ca1 year 1980 reaults and pursuant to Stock­
holders Agreement and Stock Redemption Agreement of 21 S.pt~.r 1977 
established a per share price of $985.79 for currently isaued stock. 
(Copy signed and attached for Board Minute Book.> 

This action officially terminated Stockholder. meeting and Board meeting 
took place fram thence on. 

1. The Board reviewed current status of labor/management negotiations with 
Seamen8' International Union and San Diego Employer. Association. 
Monetary issues have not a8 yet been settled. 

2. Board reviewed the public accountants' cert1£ied statements for ttacal 
year ending March 31, 1980. 

3. Reviewing 1979 va. 1980 for April and May. For the two IIIOntha: 

Ineo,,", 
Direct Expen •• 
Indirect Expense 
Operating Lo .. 

197t 

$23.5,228 
164.684 

94,768 
24,224 

1980 

$27.5,646 
163,687 
191.064 

79,10.5 

These II10nths ara normally 10s8 month. t however largest increase in 
expenses were: 

Bonuses 
Facility Maintenance (not boata) 
Salaries & ~a8e __ indirect 
Salaries & Wages-direct 
Adverti8ing 

% ot Direct to Income 
% of Indirect to Income 
(excludes other income and expense) 

1,000 
3.763 

17,764 
42,882 

7,089 

70.01 
40.28 

71.92.5 
11,706 
23,834 
39,758 
11,346 

59.38 
69.31 
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We obviou8ly have to control sOU of our indirect expense including 
automobile, travel, entertainment, telephone, maintenance, etc. The 
Board reviewed the expense reports of officers for the months of March, 
April and May. Thes. expen.e. IllU8t be reduced in future months. 

3. The Board approved officers' salaries. having received verbal approval 
of O. J. Hall and Star & Crescent Investment Co. via K. H. Beiriger, a 
director of •• id company. Salaries at March 31, 1980 were, 

Stephen P. Carlstrom 
July E. Rall 
Janet B. Miles 
Raleigh J. MU .. 
K. N. Beiriger 

$47,256 
39,816 
21,360 
28,104 
22.080 

4. The Board reviewed dividend. paid in 1980 and approved in retrospect 

5. 

the issuance of same amounting to $135,982. Looking to fiscal year 1981, 
the Board is contemplating approximately $100,000 and has 80 approved. 

As to bonuses to employees and otficers, the Board has tentatively 
approved for 1981 bonus a8 follows. subject to review by the company's 
public accountants. 

Stephen P. Carlstrom 
Judy E. Ball 
Janet E. Miles 

$3.5.846 
39.428 
56,9.54 

Year bonuaes at Christmas tentatively set tor same amounts as paid in 
1980 fiscal year for all employ ••• and officers. Coat ot Livin; adjuat­
mant for 1981 (payable in Fabruary'1981) eett.ated to be same .s 1980 
for non-union and office .-ployee •• 

Ticket prices: RettU4stS are in for 198' ticket price. 80 that catalogs 
may be produced by tour companies, airline., etc. The Board discus •• d 
a tare .. follows I 

2 hour adult 
child 

1 hour adult 
child 

Present 
5.25 
2.65 
3.50 
1.75 

Suggeated 
5.50 
2.7.5 
3.7S 
1.95 

The Board does not like to raise fares, but are faced with new labor rates, 
fuel increases, aoetal security taxe., etc. As a meane of getting around 
thiS, the Board discussed a future l~ hour rid. in lieu of 1 and 2 hour 
trips. This cannot be accomplished until 1982 because of printed schedules. 
in the meantu-. it was decided present taree will be increaaed and • 
decision made by informal executive committee aeeting within the month of 
June. S. P. carlstrom will chair this committ •• action and result. will b. 
contained in the July Board minutes. 
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There being no further bU8iness. the meeting adjourned at 4:20 p.m. 

June 19. 1980 

1(. N. Be1r1ger 
Secretary 

/ 
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• SCHEDULE B 

(AGREED VALUEJ 

Date 

\ 

t.e 

(Additional pages to be Added" as Required.) 
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Oakley Hall Obituary: Oakley Hall's Obituary by the San Diego Union-Tribune. Page 1 of 1 

Oakley Josiah Hall Jr. 
HALL, Jr., OAKLEY JOSIAH La Jolla, CA- Oakley Josiah Hall Jr. passed away at Scripp's Memorial Hospital on 
August 5, 2005. He was born on June 22, 1914 In San Diego, CA, where he spent most of his life. He lived in 
Hollywood, CA for a short time, where he graduated from Curtiss Wright Aviation School. He returned to San 
Diego where he joined his Father, Capt O.J. Hall in the Star and Crescent Companies which induded the Old 
Pedestrian Ferry known as the "Nickel Catcher", the original Harbor Excursion Co., San Diego Marine 
Construction Co. and various oil barges and tug boats with which he became known as the best Salvage Master 
on the Padfic Coast. The ship building company built many of the tuna services that are still sailing the seas 
today. In later years he formed the Star and Crescent Investment Co., which induded the Florida Mining Co. , the 

Lake Mead Ferry Boat Co. in Las Vegas and various other business ventures in the Las Vegas area. In 1954 he married Irene 
Houser Caristrom where they merged his three daughters and her son and had a remarkable, happy and united family. The family 
enjoyed many happy years at their second home at Lake Tahoe. Mr. Hall will be remembered by all who knew him as a man of 
high integrity. He is survived by his wife Irene E. Hall of Escondido, CA; son Stephen P. Carlstrom of Lake Ozark, MO; daughters, 
Janet E. Miles and Judy E. Hall of San Diego, CA; Joan E. Willis of San Angelo, TX; grandchildren, Bill, Adam, Stephen Jr., Scott, 
Debbie and Steve. Six great-grandchildren and three great-great-grandchildren. There will be a private family Memorial Service 
and the family asks in lieu of flowers, donations can be made to the Salvation Army, P.O. Box 269, Alexandria, VA 22313 or the 
Aztec Doberman Rescue Club, 9821 Dunbar Lane, EI Cajon, CA 92021 Please sign the guest book at obituaries.uniontrib.com 

Published In San Diego Union-Tribune on August 11, 2005 

http://www.legacy.com/obituaries/signonsandiego/obituary-print.aspx?n=oakley-josiah-hal... 6/22/2011 
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ATTACHMENT 2 TO RESOLUTION NO. R8-2007- 0024 

(NOTE: The language identified below is proposed to be inserted into Chapter 5 of 
the Basin Plan. If the amendment is approved, corresponding changes will be made 
to the Table of Contents, the List of Tables, page numbers, and page headers in the 
plan. Due to the two-column page layout of the Basin Plan, the location of tables in 
relation to text may change during final formatting of the amendment. In order to 
accommodate other new TMDLs adopted as Basin Plan amendments and to 
maintain their order by watershed, the table and figure identifiers may be modified in 
future formatting of the Basin Plan for re-publication purposes. However, no 
substantive changes to the tables/figures would occur absent a Basin Plan 
Amendment. ) 

Chapter 5 - Implementation Plan, Discussion of Newport Bay Watershed (page 5-
39 et seq), add the following to 4. Toxics Contamination 

4.b Organochlorine Compounds 

Organochlorine compounds, including DDT, 
possess unique physical and chemical 
fate and transport in the environment. 
organochlorine compounds, they all 
into sediment, and to accumulate· 
fish, birds and mammals bio 
affect the health and r 
and can pose a he 

chlordane, 
their persistence, 

ristics vary among the 
resist degradation, partition 

s, including invertebrates, 
compounds can adversely 

uatic organisms and their predators, 
umers. 

A TMDL technical rep 
organochlorine-related p 
the technical basis for the 

egional Board staff [Ref. # 1] describes 
wport Bay and its watershed and delineates 

at follow. 

The waterbody-pollutant combinations for which organochlorine compounds TMDLs 
were established by the Regional Board are listed in Table NB-OCs-1. These 
TMDLs differ from those established by USEPA in 2002 in several respects: 

First, based on an updated impairment assessment that utilized new data and 
applied the State Water Board's 'Water Quality Control Policy for Developing 
California's Clean Water Act Section 303(d) List" (2004) [Ref. # 2], the Regional 
Board established TMDLs for a list of organochlorine compound-waterbody 
combinations different from that of USEPA. As shown in Table NB-OCs-2, USEPA 
also established TMOLs for dieldrin, chlordane, and PCBs in San Diego Creek and 
for dieldrin in Lower Newport Bay. In contrast, the Regional Board found no 
impairment as the result of dieldrin in any of these waters, nor was impairment due 
to chlordane or PCBs found in San Diego Creek and its tributaries. 



Attachment 2 to Resolution No. RS-2007 -0024 

As described in the TMDL technical report, Regional Board staff also found no 
impairment due to DDT in San Diego Creek or its tributaries. However, in adopting 
the 2006 Section 303(d) list (October 25, 2006, Resolution No. 2006-0079), the 
State Water Board found impairment due to DDT in Peter's Canyon Channel. In 
response, the Regional Board established a TMDL for DDT in San Diego Creek and 
its tributaries, including Peters Canyon Channel. 

Second, corrections and modifications were made to loading capacities and existing 
loads identified in USEPA's TMDLs. Finally, an implementation plan is specified 
(see Section 4.b.3). 

2 

While the Regional Board did not establish TMDLs for chlordane and PCBs for San 
Diego Creek and tributaries, the Board did develop informational TMDLs for these 
substances in these waters, pursuant to Clean Water Act Section 303(d)(3}. These 
informational TMDLs are shown in Table NB-OCs-3. This action was taken in light of 
several factors. First, the largest source of ne compounds to Newport 
Bay is San Diego Creek. Second, the data e existing loading of 
chlordane to the Creek is greater than the This suggests that the 
lack of finding of impairment due to chlordane a reflection of a lack of 
data with which to assess impairment. Finally, TMDLs may 
forward action to address organochlorine the watershed. 
These informational TMDLs have no be used as the basis 
for further investigation of the re sources of 
organochlorine compound inputs nd thence the Bay. In the 
long-term, this would be r apportionment of 
responsibility for im in Table NB-OCs-1. 

Table NB-OCs·1. 
Compound TMDLs are 

'){1V·OOIIW_ combinations for which Organochlorine 

Pollutant 

San Diego Creek and tributaries DDT, Toxaphene 

Upper Newport Bay Chlordane, DDT, PCBs 

Lower Newport Bay Chlordane, DDT, PCBs 
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Table NB-OCs-2. Waterbody-pollutant combinations for which Organochlorine 
Compounds TMDLs were established by USEPA (2002) and Regional Board (2007) 

Waterbody TMDLs 

USEPA Regional Board 

San Diego Creek and tributaries· Chlordane, dieldrin, DDT, Toxaphene 
DDT, PCBs, 
Toxaphene 

Upper Newport Bay Chlordane, DDT, Chlordane, DDT, 
PCBs PCBs 

Lower Newport Bay Chlordane, dieldrin, Chlordane, DDT, 
DDT, PCBs PCBs 

'TMDLs are established for San Diego Creek and tributaries, even if impairment was only found in particular 
reaches (e.g., SWRCS found DDT impairment in Peter's a primary tributary to San Diego 
Creek Reach 1, but the TMDL includes all of San Diego :rOQ.~ 

Table NB-OCs-3. Informational TMDLs 

Waterbody 

4.b.1 Numeric T ne Compounds TMDLs 

Numeric targets ide nts in sediment, water column or tissue that 
equate to attainment of standards, which is the purpose of TMDLs. 
Multiple targets may be where a single indicator is insufficient to protect 

3 

all beneficial uses and/or attain all applicable water quality objectives. The range of 
beneficial uses identified in this Basin Plan (see Chapter 3) for the waters addressed 
by the organochlorine compounds TMDLs makes clear that the targets must address 
the protection of aquatic organisms, wildlife (including federally listed threatened and 
endangered species) and human consumers of recreationally and commercially 
caught fish. 

Sediment, water column and fish tissue targets are identified for these TMDLs, as 
shown in Table NB-OCs-4. The sediment and water column targets are identical to 
those selected by USEPA in the development of their organochlorine compounds 
TMDLs (2002). Fish tissue targets are added for the protection of aquatic life and 
wildlife. 

The targets employed in the development of informational TMDLs for chlordane and 
PCBs in San Diego Creek and its tributaries are shown in Table NB-OCs-S. 



Attachment 2 to Resolution No. R8-2007-0024 

Table NB-OCs-4. Numeric 

0.1 

30 

lFreshwater and marine sediment 
Screening Quick Reference Tables, 
Restoration Division, National Oceanic 
Dept. of Environmental Conservation. 

toxaphene, are TELs from Buchman, M.F. 1999. NOAA 
_rMLMr\T Report 99-1 , Seattle W A, Coastal Protection and 

Atmospheric Administration, 12 pp. Toxaphene target is from N.Y. 

2Freshwater and marine fish tissue targets for protection of human health are OEHHA SVs. 

3Freshwater and marine fish tissue targets for protection of aquatic life and wildlife are from Water Quality 
Criteria 1972. A report of the Committee on Water Quality Criteria, Environmental Studies Board, National 
Academy of Sciences, National Academy of Engineering. Washington, D.C., 1972. 

4Freshwater and marine targets are from California Toxies Rule (2000). 

4 
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Table NB-OCs-5. Numeric Sediment, Fish Tissue, and Water Column Targets used in 
Informational TMDLs 

Acute Criterion (CMC) 

Chronic Criterion (CCC) 

Human Health Criterion 

1 Freshwater sediment targets are TELs from 
NOAA HAZMAT Report 99-1, Seattle WA, Coastal Prd~ltinn 

Atmospheric Administration, 12 pp. 
2Freshwater fish tissue targets for protection of 

3Freshwater fish tissue targets 
report of the Committee on 
National Academy of 

4Freshwater targets are 

34.1 

20 

0.014 

0.00017 

~P4mirln Quick Reference Tables, 
Division, National Oceanic and 

are from Water Quality Criteria 1972. A 
Board, National Academy of Sciences, 
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The linkage between adverse effects in sensitive wildlife species and concentrations 
of the organochlorine pollutants in sediments, prey organisms and water is not well 
understood at the present time, although work is underway to better understand 
ecological risk in Newport Bay. In addition, the State is in the process of developing 
sediment quality objectives that should provide guidance for assessing adverse 
effects due to pollutant bioaccumulation. Reducing contaminant loads in the 
sediment will result in progress toward reducing risk to aquatic life and wildlife. 
During implementation of these TMDLs, additional and/or modified wildlife or other 
targets will be identified as risk assessment information becomes available. These 
TMDLs will be revisited (see 4.b.3) and revised as appropriate. 

4.b.2. Organochlorine Compounds TMDLs, Wasteload Allocations, Load 
Allocations and Compliance Dates 

The organochlorine compounds TMDLs for 
Upper Newport Bay and Lower Newport Bay ~,..,. "~ 

NB-OCs-7. The TMDLs are expressed on a 
Table NB-OCs-6, and on an annual basis (g 
Expression of the TMDLs on a daily basis is i 
decision. However, because of the .,TrI,nr. __ 

organochlorine compounds during 
to occur based on average annual 
as possible but no later than Dece 

and its tributaries, 
Tables NB-OCs-6 and 

\/or,::ano grams per day) in 
NB-OCs-7. 
a relevant court 

_ ,,'VVIUL .. 'U with the loading of 
for implementation 

are to be achieved as soon 

Table NB-OCs-6. 
(expressed on a "dallMrhIllRiR 
decision in I-,"Cln",_ 

and Lower Newport Bay 
~t)l1.~jnt with the D.C. Circuit Court of Appeals 

J;:P1Irl:lfal., No. 05-5015 [D.C. Clr.2006]) 

Water Body 

San Diego Creek 
and Tributaries 

Upper Newport Bay 

Lower Newport Bay 
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Table NB-OCs-7. TMDLs for San Diego Creek, Upper and Lower Newport Bay 
(expressed on annual basis for implementation purposes) 

Water Body 

San Diego Creek 
and Tributaries 

Upper Newport Bay 

Lower Newport Bay 

Pollutant 

Total DDT 

Toxa hene 

Total DDT 

Chlordane 

Total PCBs 

Total DDT 

Chlordane 
Total PCBs 

Compliance to be achieved as soon as possible but 

Informational TMDLs for San Diego Creek 
PCBs are shown in Table NB-OCs-8. Again, 
expressed on average daily and annual bases. 

Table NB-OCs-B. Informational TMDLs fo 
(expressed on average daily and annu 1 _!fe~iM 

Water Body 

San Diego Creek " 
and Tributaries 

San Diego Creek and 
Tributaries 

Chlordane 
Total PCBs 

TMDL 

396 
6 

160 

93 
92 

59 

34 
241 

for chlordane and total 
onal TMDLs are 

Tributaries 

0.34 

TMDL 

255 
125 

7 
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Waste load and load allocations to achieve the TMDLs specified in Tables NB-OCs-6 
and NB-OCs-7 are shown in Tables NB-OCs-9 and NB-OCs-10, respectively. Like 
the TMDLs, the allocations are expressed in terms of both average daily and annual 
loads. An explicit margin of safety (MOS) of ten percent was applied in calculating 
the allocations. Consistent with the TMDL compliance schedule, these allocations 
are to be achieved as soon as possible but no later than December 31 , 2015. 

Wasteload and load allocations necessary to meet the informational TMDLs shown 
in Table NB-OCs-8 are identified in Tables NB-OCs-11 (expressed as average daily 
loads) and NB-OCs-12 (expressed as annual loads). These allocations are 
identified only for informational purposes. 

4.b.3. Implementation of Organochlorine Compounds TMDLs 

These TMDLs are to be implemented within an 
with compliance monitoring, special studies, "" ..... "". 
process over time. Information obtained from 
progress towards achievement of WLAs and 
TMDL allocations; ongoing investigations and 
implemented, may provide information 
adjustments to the implementation "'1"t",orIl_ 

strategies. Thus, implementation of 
dynamic process. 

management framework, 
interaction guiding the 

monitoring will measure 
to changes to 

al studies, if 
the TMDLs, 

implementation 
to be an ongoing and 

The implementation p the adaptive management, 
phased approach pound TMDLs adopted by the Regional 
Board. The Board , with compliance schedules, 
appropriate in light ns. First, it was recognized that 
additional monitoring es were either already underway or would be 
needed to address data I nd significant uncertainty associated with the 
TMDL calculations, and that to the TMDLs might be appropriate based on 
the results of those investigations. Second, it was also understood that these data 
limitations and uncertainties pertained to the impairment assessment itself and the 
determination of the specific organochlorine compounds for which TMDLs are 
required. Third, the natural attenuation of these compounds over time is expected to 
affect significantly the selection, development and implementation of TMDLs. As 
described in the TMDL technical report [Ref.1], use of the organochlorine 
compounds addressed by these TMDLs has been banned for many years and trend 
analyses indicate declining concentrations of these substances in fish tissue over 
time. Natural attenuation should eventually reduce organochlorine pollutant levels to 
concentrations that pose no threat to beneficial uses in San Diego Creek or Newport 
Bay. While natural degradation of these compounds is likely the principal cause of 
the observed decline in fish tissue concentrations, the implementation of erosion and 
sediment controls and other Best Management Practices to address compliance with 
the sediment and nutrient TMDLs for Newport Bay and its watershed (see 
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Table NB-OCs-9. TMDLs and Allocations for San Diego Creek, Upper and Lower 
Newport Bay (expressed on a "daily" basis to be consistent with the recent D.C. 
Circuit Court of Appeals decision in Friends of the Earth, Inc. v. EPA, et al., No. 05-
5015 CIT. .,b 

LA 

0.002 

LA 

LA 

WLA and to 100%. 
b Compliance to be achieved as soon as possible but no later than December 31,2015. 

9 
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Table NB-OCs-10. TMDLs and Allocations for San Diego Creek, Upper and Lower 
Newport Say (expressed on an "annual" basis for implementation purposes). a. b 

LA 

WLA 

LA 

LA 

Urban Runoff - County MS4 (36%) 
Construction (28%) 
Commercial Nurseries (4%) 
Caltrans MS4 (11 %) 

-WLA 

Urban Runoff - County MS4 (36%) 
Construction (28"10) 
Commercial Nurseries (4%) 
Caltrans MS4 (11%) 

-WLA 

Percent WLA and Percent LA add to 1 

128.3 
99.8 
14.3 
39.2 
281.6 

19.1 
14.9 
2.1 
5.8 

41.9 

11.0 
8.6 
1.2 
3.4 

b Compliance to be achieved as soon as possible but no later than December 31, 2015. 

29.8 
23.2 
3.3 
9.1 

65.4 

78.1 
60.7 
8.7 
23.9 

171.4 

1.9 
1.5 
0.2 
0.6 
4.3 

0.3 

0.6 

10 
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Table NB-OCs-11. Informational TMDLs and Allocations for San Diego Creek 
(expressed on a "daily" basis)S 

Type 

WLA 

LA 

MOS 

• Percentages for WLA (79%) and LA (21 %) are appll 
Percent WLA and Percent LA add to 100''10. 

11 
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Table NEJ..OCs-12. Informational TMDLs and Allocations for San Diego Creek 
(expressed on an "annual" basis)S 

Category Type 

WLA 

LA 

MOS 

a. Percentages for WLA (79%) and LA (21 %) are applied to the 
Percent WLA and Percent LA add to 100%. 

discussions of these TMDLs 
any case, the observed trends 

) is a probable factor. In 
rnn~r"'lng continues in the 

12 

watershed and pollutant 
may warrant delisting f.,.., the organochlorine compounds 

303(d) list of impaired 
waters. Again, be revisited accordingly. 

This implementation recommendations by regulated stakeholders 
in the Newport Bay a Working Group to develop and 
implement a comprehe to: address, as an early action item, the 
technical uncertainties in Ls and make recommendations for revisions, as 
appropriate; identify and prioritize tasks necessary to implement the TMDLs; 
integrate TMDL implementation tasks with those already being conducted in 
response to other programs (e.g., permits, other TMDLs); and, investigate other 
pollutants of concern in the watershed. 

Table NB-OCs-13 lists the tasks and schedules needed to implement the 
organochlorine TMDLs. This implementation plan is aimed at identifying actions to 
accelerate the decline in organochlorine compound concentrations in the watershed, 
and to augment their natural attenuation. The implementation plan is focused to a 
large extent on the monitoring and, where necessary, enhanced implementation of 
Best Management Practices (BMPs) to reduce the erosion and transport to surface 
waters of fine sediment to which the organochlorine compounds tend to adhere. 
Many of these BMPs are already in place as the result of existing permits issued by 
the Regional Board or State Water Resources Control Board for stormwater and 
construction activities, and/or in response to established TMDLs. The intent is to 
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assure that source control activities are implemented to reduce any active sources of 
the organochlorine compounds, and in other areas where such actions will be most 
effective in meeting the TMDL goals. Monitoring and special study requirements are 
included to provide for TMDL compliance assessment and refinement. 

In response to the recommendation by watershed stakeholders, this implementation 
plan provides an opportunity for dischargers to participate in the development and 
implementation of a comprehensive Work Plan. The implementation tasks identified 
in Table NB-OCs-13 (except Tasks 1 and 4; see discussion of Task 7, below) will be 
considered in the development of the Work Plan and incorporated, as appropriate. 
Implementation of the Work Plan, which will be approved by the Regional Board at a 
public hearing, will obviate the need for individual actions on the tasks in Table NB­
OCs-13 by members of the Working Group. Completion of the Work Plan will result, 
in part, in recommendations for revisions to these TMDLs based on review by an 
Independent Advisory Panel and the results of ongoing or requisite monitoring and 
invest~ations, and in the development of a plan for BMPs and other 
actions needed to assure compliance with th load allocations and 
load allocations as soon as possible after co of the Work Plan 
but no later than December 31, 20151

• D· to participate in 
the Work Plan approach will be required to i in Table NB-
OCs-13, as appropriate. 

Each of the tasks identified in Table I~-'--.J;:' Z. 

1 This compliance schedule and/or the organochlorine compounds TMDLs may be modified, through 
the Basin Planning process, in response to information provided by implementation of the Work Plan 
tasks and/or other investigations. 
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Table NB-OCs-13. Organochlorine Compounds TMDLs Implementation Tasks and 
Schedule 

Revise existing WDRs and NPDES permits: 
Commercial Nursery WDRs, MS4 Permit, Other 
NPDES Permits 
a. Develop agricultural BMP and 
monitoring program to assess and control OGs 
discharges. 
b. Implement program 

a. Identify responsible parties for open space 
areas 
b. Develop proposed monitoring program to 
assess OGs inputs from open space areas 
c. Implement proposed monitoring 
d. Develop plan to implement effective 
and sediment control BMPs for m nAITlA;nt411 

fine particulates (if found necessary Da~;QQI'M!il 
monitoring results) 
e. 1 BMP 

c. effective in 
reducing/eliminating organochlorine 
discharges: 

i. Submit proposed plan and 
schedule for BMP studies and 
implement plan 

ii. Submit studies report; including 
plan and schedule to implement 
BMPslinciude in Guidance 
Manual 

iii. Implement BMPslinclude in 
Guidance Manual 

Evaluate sources of OGs; develop and implement 
BMPs accordingly: 
a. Submit and schedule for source 

Compliance Date - As Soon As 
Possible But No Later Than b 

Upon OAL approval of BPA and 
renewal 

a. (3 months after approval of 
BPA) 

b. Upon Regional Board approval 

a.( 1 month after OAL approval of 
BPA) 

months after notification of 
Ir"nrmC::lihlA parties 

Regional Board approval 
6 months of notification of 

p plan 
Board approval 

a. (Upon OAL approval of BPA) 
b. Within 3 months of appropriate 
revision of the MS4 permit 
c. i. Submit plan within 3 months of 
13267 letter issuance/MS4 permit 
revision and implement upon 
Executive Officer approval; ii. Within 
6 months of completion of studies 
plan; iii. Upon Executive Officer 
approval 

a. Submit plan within 3 months of 
13267 letter issuance/appropriate 
revision of the MS4 permit 
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7 

9 

10 

area investigations 

b. Implement investigation plan 

c. Submit report of investigation findings and 
plan/schedule for implementation of BMPs 
d. 1m BMP 

Evaluate feasibility and mechanisms to fund future 
dredging operations within San Diego Creek, 

r and Lower I\lo'Alrv,rl 

Develop comprehensive Work Plan to meet TMDL 
implementation requirements, consistent with an 
adaptive management approach 

a. Convene Working Group 

b. Submit proposed Work Plan 

c. Implement Work Plan 

d. Complete execution of Work Plan 

Revise regional monitoring program 

Conduct special studies 

b. Upon Executive Officer approval 

c. Within 6 months of completion of 
investigation plan 
d. Upon Executive Officer approval 

Submit feasibilitylfunding report within 
(3 years after OAL approval of BPA) 

a. (one month of OAL approval 
of BPA) 

b. (3 months after OAL approval 
of BPA) 

c. Upon Regional Board 
approval 

d. Within 5 years of Work Plan 
approval 

OAL approval of 
Reports due November 

and in order of 
Jri.o,ntij'iorl in comprehensive 

icable 

No later than (5 years from OAL 
approval of BPA) 

approved Work Plan developed by the 
. (,lI'VITI~~C:: by members of the Working Group. 
ieved no later than December 31, 2015. 



2 

3 

4 

5 

6 

7 

B 

9 

10 

11 
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Table NB-OCs-14. Existing NPDES Permits and WDRs Regulating Discharges in the 
Newport Bay Watershed 

Waste Discharge Requirements for the United 
States Department of the Navy, Former Marine 
Corps Air Station Tustin, Discharge to Peters 
Canyon Wash in the San Diego Creek/Newport 

Watershed 

Waste Discharge Requirements for the County of 
Orange, Orange County Flood Control District 
and the Incorporated Cities of Orange County 
within the Santa Ana Region - Areawide Urban 
Storm Water Runoff - Orange County (MS4 

General Waste Discharge Requirements for 
Discharges to Surface Waters that Pose an 
Insignificant (de minimus) Threat to Water 

General Waste Discharge Requirements for 
Short-term Groundwater-Related 
and De Minimus Wastewater 
Surface Waters Within the San un::uU'4" 

Waste Discharge Requirements 
Tustin's 17th Street Desalter 

Waste Discharge Requirements for City of Irvine, 
Groundwater Dewatering Facilities, Irvine, 

Waste Discharge Requirements for Bordiers 
Nu Inc. 

Waste Discharge Requirements Hines Nurseries, 
Inc. 

Waste Discharge Requirements for EI Modeno 
Co 

Waste Discharge Requirements for Nakase Bros. 
Co 

RB-2006-0017 

RB-2002-0010 

RB-2002-0007, as 
amended by RB-2003-

00B5 and RB-2005-011 0 

RB-2005-0079 

RB-2003-002B 

RB-2004-0060 

RB-2005-0009 

RB-2005-0006 

CAB000404 

CAS61 B030 

CAS000003 

CAG99B001 

CAG99B002 

CAG91 B001 

CABOO0406 
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Phase I Implementation 

Task 1: WDRs and NPDES Permits 

The Regional Board shall review and revise, as necessary, existing NPDES permits 
and/or WDRs to incorporate the appropriate TMDL WLAs, compliance schedules, 
and monitoring program requirements. These permits are identified in Table NB­
OCs-14. The appropriate TMDL WLAs, compliance schedules and monitoring 
program requirements shall be included in new NPDES permitsIWDRs. The NPDES 
permitsIWDRs shall specify TMDL-related provisions that apply provided that: (1) the 
dischargers are and remain members of the Working Group (see Task 7); and (2) 
the approved Work Plan developed by the Working Group is implemented in a timely 
and effective manner. The NPDES permitIWDRs shall also include TMDL-related 
provisions that apply if the discharger(s) do not participate or discontinue 
participation in the Working Group and/or if the approved Work Plan is not 
implemented effectively or in a timely manner. 

Compliance with the TMDLs and wasteload 
possible, but no later than December 31 , 2015. 
a particular discharger differs depending on 
the Working Group: 

1. Working Group Participants. P 
implementation of the Work Plan 
members: 

be achieved as soon as 
deadline applies to 

is participating in 

rmitsIWDRs issued during 
rn ... uulng for Working Group 

(a) Interim effluent · "'IJQ"~ in the Working Group and timely and 
effective imple 
interim, perform"'nl""'_ .... 
allocations. Adhering to 
during the Work Plan im 
and wasteload allocations 

.-..-...-.-.\1"." Work Plan will constitute 
to implement the waste load 

effluent limitations satisfies the requirement, 
period, to achieve compliance with the TMDLs 

n as possible." 

(b) Final effluent limitations. Final effluent limitations based on the wasteload 
allocations will also be specified, with a schedule requiring compliance as soon as 
possible but no later than December 31,2015.2 Compliance with the interim, 
performance-based limitations will fulfill the "as soon as possible" requirement. The 
NPDES permitsIWDRs will specify further that the status of compliance with the final 
effluent limitations based on the wasteload allocations will be reviewed on an annual 
basis. Compliance with these limitations will be required prior to the completion of 
the Work Plan tasks, in accordance with a schedule approved by the Regional 
Board's Executive Officer, if it is demonstrated to the satisfaction of the Executive 
Officer that such earlier compliance is reasonably feasible. 

2 It is recognized that this schedule may exceed the five year terms of NPDES permits. This schedule 
will be reflected in subsequent renewals of these NPDES permits. 
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Following the completion of the Work Plan tasks, NPDES permitsIWDRs will require 
dischargers to comply with wasteload allocations in the shortest practicable time, but 
in no event later than December 31, 2015. 

2. Non-Working Group Dischargers. For dischargers not participating in the 
Working Group, NPDES permitIWDR provisions will require compliance with the 
wasteload allocations as soon as possible after adoption of NPDES permitstWDRs 
that implement the TMDLs, but no later than December 31 ,2015. In this case, the 
determination of what constitutes "as soon as possible" will be at the discretion of 
the Regional Board's Executive Officer. 

Completion of the Work Plan and/or other investigations conducted by the Regional 
Board or others may result in modification of the TMDLs, wasteload allocations and 
the compliance schedule through the Basin Planning process. Subsequent 
issuance/revision of NPDES permitIWDRs will implement any such changes. 

Ultimate compliance with permit limitations OWIII!:J 
expected to be based upon iterative impleme 
the discharge of fine sediments containing 
monitoring to measure BMP effectiveness. 

Permit revisions shall be accomplished 
TMDLs. Given Regional Board reso en. 
program priorities, permit revision likel 

fstE~IOcld allocations is 
Kar,,,,,,,,, BMPs to manage 

onrT', nn, nds, along with 

upon approval of these 
the need to consider other 

to renewal schedules. 

For commercial nurse.r __ ~ 
shall address the Olll.rlrlC 

existing WDRs, revisions of these WDRs 

(1) Evaluation ne/verify potential storm water and nonstorm 
water di 

(2) Evaluation of cu ng programs and methods of sampling and 
analysis for cons with other monitoring efforts in the watershed; 

(3) In cooperation with U .C. Cooperative Extension, evaluation of BMPs for 
adequacy and implementation of the most effective BMPs to 
reduce/eliminate the discharge of potentially-contaminated fine sediments 
in both storm water and non-storm water discharges; 

(4) Monitoring to better quantify nursery runoff as a potential source of 
organochlorine compounds and to assure that load reductions are 
achieved; and 

(5) Based on the results of the preceding tasks, development of a workplan to 
be submitted within one month of the effective date of these TMDLs that 
identifies: (a) the BMPs implemented to date and their effectiveness in 
reducing fine sediment and organochlorine compound discharges; (b) the 
adequacy and consistency of monitoring efforts, and proposed 
improvements; (c) a plan and schedule for implementation of revised 
BMPs and monitoring protocols, where appropriate. It is recognized that 
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most nursery operations are likely to be of very limited duration due to the 
expiration of land leases. The workplan shall identify recommendations for 
BMP and monitoring improvements that are effective, reasonable and 
practicable, taking this consideration into account. This workplan shall be 
implemented upon approval by the Regional Board Executive Officer. 

Revisions to the Municipal Separate Storm Sewer System (MS4) permit (R8-2002-
0010, NPDES No. CAS618030), including the monitoring program shall address the 
monitoring and BMP-related tasks identified below, as appropriate. The Regional 
Board will coordinate also with the State Water Resources Control Board regarding 
revision of the Caltrans permit to address these monitoring and BMP-related tasks. 
These include: oversight and implementation of construction BMPs (Task 4); 
organochlorine compound source evaluations (Task 5); assessment of dredging 
feasibility and identification of a funding mechanism (Task 6); and, revision of the 
regional monitoring program (Task 8). 

NPDES permits that regulate discharges of g 
tributaries shall be reviewed and revised as 
minimum) monitoring, using the most sensitive . 
analyze for organochlorine compounds in the 
compounds are found to be present, the CUII.-rI 
whether and to what extent the 
exceedance of waste load al"',.. ..... "'n~ 
reduce or eliminate organochlorin 
permits issued for these of 
requirements. 

to San Diego Creek or its 
uire annual (at a 

es practicable, to 

These dischargers · 
may address the spec 
the development and im 
Work Plan (see Task 7). 

Caltrans, ground water dischargers) 
identified above through their participation in 

of an appropriate, Regional Board approved 

Task 2: Develop and Implement an Agricultural BMP and Monitoring Program 

Apart from certain nurseries, agricultural operations in the watershed are not 
currently regulated pursuant to waste discharge requirements. The SWRCB's "Policy 
for Implementation and Enforcement of the Nonpoint Source Pollution Control 
Program" (Nonpoint Source Policy) (2004) requires that all nonpoint source 
dischargers be regulated under WDRs, waivers of WDRs, Basin Plan prohibitions, or 
some combination of these three administrative tools. Board staff is developing 
recommendations for an appropriate regulatory approach to address agricultural 
discharges. It is expected that the Regional Board will be asked to consider these 
recommendations and to approve a regulatory approach in late 2007. Appropriate 
load allocations to implement these TMDLs will be included in WDRs or a waiver of 
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WDRs, if and when issued by the Regional Board to address discharges from 
agricultural operations. 

20 

In the interim, agricultural operators shall identify and implement a monitoring 
program to assess OGs discharges from their facilities, and identify and implement a 
BMP program designed to reduce or eliminate those discharges. The proposed 
monitoring and BMP program shall be submitted as soon as possible but no later 
than (3 months from OAL approval of this Basin Plan Amendment (BPA)). These 
monitoring and BMP programs will be components of the waste discharge 
requirements or conditional waiver of waste discharge requirements that Board staff 
will recommend to implement the Nonpoint Source Policy. Load allocations identified 
in these TMDLs will also be specified in the WDRs/waiver, with a schedule of 
compliance. 

It is recognized that most agricultural operations are expected to be of very limited 
duration due to the expiration of land leases. and BMP programs 
proposed by the agricultural operators should mmendations that are 
effective, reasonable and practicable, taking t tion into account. The 
BMP and monitoring programs shall be implem by the Regional 
Board. The BMP and monitoring programs ma ndividually or by a 
group or groups of agricultural operators. 

Imonitoring program 
ment and implementation of 

In addition, responsible parties may 
requirements through their particip 
an appropriate, ap ed W (see Task 7). WDRs or 
conditional waivers of 
Nonpoint Source 
development and i , 
compliance with the 
possible, but no later th 
a particular agricultural 
participating in the Working 

ricultural operators pursuant to the 
those operators who participate in the 
nal Board approved Work Plan, 

is to be achieved as soon as 
~glrT1"'-" 1, 2015. The way that this deadline applies to 

_ or.,. depending on whether the operator is 

1. Working Group Participants. Provisions in WDRs or conditional waivers of WDRs 
issued during implementation of the Work Plan will specify the following for Working 
Group members: 

(a) Interim limitations: Participation in the Working Group and timely and effective 
implementation of the Regional Board-approved Work Plan will constitute interim, 
performance-based limitations to implement the load allocations. Adherence to 
these interim limitations satisfies the requirement, during the Work Plan 
implementation period, to achieve compliance with the TMDLs and load allocations 
"as soon as possible." 

(b) Final limitations: Final limitations based on the load allocations will also be 
specified in the WDRs/waivers, with a schedule requiring compliance as soon as 
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possible but no later than December 31,2015. Compliance with the interim, 
performance-based limitations will fulfill the "as soon as possible" requirement. The 
WDRs/waivers will specify further that the status of compliance with the final 
limitations based on the load allocations will be reviewed on an annual basis. 
Compliance with these limitations will be required prior to the completion of the Work 
Plan tasks, in accordance with a schedule approved by the Regional Board's 
Executive Officer, if it is demonstrated to the satisfaction of the Executive Officer that 
such earlier compliance is reasonably feasible. 

Following the completion of the Work Plan tasks, WDRs/waivers will require 
agricultural operators to comply with load allocations in the shortest practicable time, 
but in no event later than December 31, 2015. 

2. Non-Working Group Dischargers. For agricultural operators not participating in 
the Working Group, provisions in WDRIwaivers of WDRs will require compliance 
with the load allocations as soon as possible of WDRs/waivers of 
WDRs that implement the TMDLs, but no ber 31,2015. In this 
case, the determination of what constitutes "will be at the 
discretion of the Regional Board's Executive 

Completion of the Work Plan and/or other 
Board or others may result in mod ." ........... 0" 

compliance schedule through the 
issuance/revision of WDRs/co 
changes. 

cted by the Regional 
allocations and the 

Subsequent 
s will implement any such 

Nonpoint source discharges open space are also subject to State regulation. 
During Phase I of these TMDLs, sufficient data shall be collected by the responsible 
parties to determine whether discharges of OCs from designated open space, as 
well as discharges resulting from erosion in and adjacent to unmodified streams, are 
causing or contributing to exceedances of water quality objectives and/or impairment 
of beneficial uses of San Diego Creek and Newport Bay. With the assistance of the 
stakeholders, Regional Board staff will identify the responsible parties as soon as 
possible but no later than (one month from OAL approval of this BPA). Board staff 
will notify the identified responsible parties of their obligation to propose an 
organochlorine compound monitoring program within two months of notification. The 
monitoring program shall be implemented upon Regional Board approval. 

Based on the results of this monitoring program, the responsible parties shall 
develop a BMP implementation plan within 6 months of notification by the Regional 
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Board's Executive Officer of the need to do so. The responsible parties shall 
implement that plan upon Regional Board approval. 

The responsible parties may address these monitoring and BMP implementation 
program requirements through their participation in the development and 
implementation of an appropriate, Regional Board approved Work Plan (see Task 
7). 
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The Regional Board will consider whether WDRs or a WDR waiver is necessary and 
appropriate for responsible parties not currently regulated, based on the monitoring 
results. WDRs or a WDR waiver, if issued, will include appropriate load allocations to 
implement these TMDLs. For responsible parties compliance with the TMDLs and 
load allocations is to be achieved as soon as possible, but no later than December 
31, 2015. The way that this deadline applies to a particular responsible party differs 
depending on whether that responsible party is participating in the Working Group: 

1. Working Group Participants. Provisions i 
issued during implementation of the Work P 
Group members: 

(a) Interim limitations: Participation in th 
implementation of the Regional 
performance-based limitations to im 
interim, performance-based Iim'LQI,IjI,/W) 
Plan implementation 
allocations "as soon 

itional waivers of WDRs 
the following for Working 

and timely and effective 
will constitute interim, 

"''''''',1".",.,,,,. Adherence to the 
irement, during the Work 
the TMDLs and load 

(b) Final limitations. on the load allocations will also be 
specified in the WDR schedule requiring compliance as soon as 
possible but no later 1, 2015. Compliance with the interim, 
performance-based lim II the "as soon as possible" requirement. The 
WDRs/waivers will specify that the status of compliance with the final 
limitations based on the load allocations will be reviewed on an annual basis. 
Compliance with the final limitations will be required prior to the completion of the 
Work Plan tasks, in accordance with a schedule approved by the Regional Board's 
Executive Officer, if it is demonstrated to the satisfaction of the Executive Officer that 
such earlier compliance is reasonably feasible. 

Following the completion of the Work Plan tasks, WDRs/waivers will require 
responsible parties to comply with load allocations in the shortest practicable time, 
but in no event later than December 31 , 2015. 

2. Non-Working Group Dischargers. For responsible parties not participating in the 
Working Group, compliance with the load allocations will be as soon as possible 
after TMDLs adoption and approval, but no later than December 31,2015. In this 
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case, the determination of what constitutes "as soon as possible" will be at the 
discretion of the Regional Board's Executive Officer. 
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Completion of the Work Plan and/or other investigations conducted by the Regional 
Board or others may result in modification of the TMDLs, load allocations and the 
compliance schedule through the Basin Planning process. Subsequent 
issuance/revision of WDRs/conditional waivers of WDRs will implement any such 
changes. 

Task 4: Develop and Implement Appropriate BMPs for Construction Activities 

Currently, all construction activities in the watershed are regulated under the State 
Water Resource Control Board's (SWRCB) General Permit for Discharge of Storm 
Water Runoff Associated with Construction Activity (Order No. 99-08-DWQ, NPDES 
No. CAS000002; the "General Construction RCB National Pollutant 
Discharge Elimination System (NPDES) Pe Storm Water Permit and 
Waste Discharge Requirements (WDRs) for Department of 
Transportation (Caltrans) (Order No. 99-0 ; the 
Caltrans MS4 permit), and/or the Orange Co NP it. The 
requirements of these permits and an ite anagement BMP 
approach, coupled with monitoring, are ng the TMDL WLAs 
for construction. The General the Orange County and 
Caltrans MS4 permits are . The specific tasks 
identified below may be or more of these permits. In 
that case, the Reg ents for implementation of this 
Task with the req and Caltrans MS4/General 
Construction perm and/or duplication of effort. 

To assure that effective Ps are identified and implemented, program 
improvements are needed areas: (a) Storm Water Pollution 
Prevention Plans (SWPPPs) in response to the General Construction 
Permit must include supporting documentation and assumptions for selection of 
sediment and erosion control BMPs, and must state why the selected BMPs will 
meet the Construction WLAs for the organochlorine compounds; (b) SWPPP 
provisions must be rigorously implemented on construction sites; (c) sampling and 
analysis for the organochlorine pesticides and PCBs in storm and nonstorm 
discharges containing sediment from construction sites is necessary to determine 
the efficacy of BMPs, as well as compliance with the construction WLAs; sampling 
and analysis plans must be included in SWPPPs; (d) additional BMPs, including 
enhanced BMPs, must be evaluated to determine those that may be appropriate for 
reducing or eliminating organochlorine compound discharges from construction sites 
(e.g., BMPs effective in control of fine particulates) without Significant adverse 
environmental effects (e.g., toxicity that might result from improper storage and/or 
application of polymers); (e) outreach is necessary to assure the effective 
implementation of these SWPPP requirements; and (e) enforcement of the SWPPP 
requirements is necessary. 
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To address these program improvements, Regional Board staff shall develop a 
SWPPP Improvement Program that identifies the Regional Board's expectations 
with respect to the content of SWPPPs, including documentation regarding the 
selection and implementation of BMPs, and a sampling and analysis plan. The 
Improvement Program shall include specific guidance regarding the development 
and implementation of monitoring plans, including the constituents to be monitored, 
sampling frequency and analytical protocols. The SWPPP Improvement Program 
shall be completed by (the date of OAL approval of this BPA). No later than two 
months from completion of the Improvement Program, Board staff shall assure that 
the requirements of the Program are communicated to interested parties, including 
dischargers with existing authorizations under the General Construction Permit. 
Existing, authorized dischargers shall revise their project SWPPPs as needed to 
address the Program requirements as soon as possible but no later than (three 
months of completion of the SWPPP Improvement Program). Applicable SWPPPs 
that do not adequately address the Program shall be considered 
inadequate and enforcement by the Regional . I proceed accordingly. The 
Caltrans and Orange County MS4 permits as needed to assure that 
the permittees communicate the Regional , based on 
the SWPPP Improvement Program, with the of Approval. 

The MS4 permittees shall conduct stud that are most 
appropriate for reducing or elimin und discharges from 
construction sites (e.g., fine partic treatment BMPs. The 
evaluation shall consider ron mental effects associated 
with implementation eel. MS4 Permittees shall include 
these BMPs in the Program Construction Runoff 
Guidance Manual ater Management Plan (SWMP). 
Implementation of requirements shall commence upon 
issuance of appropriate 13267 letters or renewal of the MS4 
permits, whichever occurs 13267 letters/revised permits shall 
require the permittees to: (a) it a proposed plan and schedule for studies to 
evaluate appropriate BMPs, as described above, within three months of issuance of 
the 13267 letter or permit revision; (b) implement the plan and schedule upon 
approval by the Regional Board's Executive Officer; (c) submit a report of the BMP 
investigations within 6 months of approval of the study plan,j)rovided that sufficient 
storms, as defined in the study plan, have occurred within that period. If the number 
of storms does not conform to the study plan, then the report shall be submitted in 
accordance with a schedule approved by the Executive Officer once the requisite 
number of storms has occurred. The report shall include a proposed plan and 
schedule for implementation of the BMPs, as appropriate, and inclusion of the BMPs 
in the Orange County Guidance Manual and in the Caltrans SWMP and related 
guidance documents; (d) implement the BMP plan upon approval by the Executive 
Officer. 
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The MS4 permittees may address these SWPPP and construction site BMP-related 
requirements through their participation in the development and implementation of 
an appropriate, Regional Board approved Work Plan (see Task 7). 

Task 5: Evaluate Sources of DCs to San Diego Creek and Newport BaVi 
Identify and Implement Effective BMPs to Reduce/Eliminate Sources 

Based on the regional monitoring program being implemented by the Orange County 
MS4 permittees and/or on the results of other monitoring and investigations, all MS4 
permittees shall conduct source analyses in areas tributary to the MS4 system 
demonstrating elevated concentrations of OCs. Based on mass emissions 
monitoring (described below) and source analysis, the permittees shall implement 
additional/enhanced BMPs as necessary to ensure that organochlorine discharges 
from significant land use sources to surface waters are reduced or eliminated. As 
part of the investigation task, if the results i al OCs soil 
remediation is necessary on MCAS Tustin Toro, the responsible 
parties for such remediation will be identified. ble party will be tasked 
to implement those portions of the BMP plan Ie party for 
MCAS Tustin and MCAS EI Toro. 

The permittees shall develop and i 
pesticides and PCBs. This type of 
geographic areas in collecting a 
businesses in the \A1~lrOr~ 
collected through su 
use and improper 

ram for all banned OC 
'lO n.,nn~'r~I'on success in other 

pesticides. Residents and 
pesticides that could be 

this task would prevent future 
cides. 

Implementation of shall commence upon issuance of appropriate 
Water Code Section 1 of an appropriately revised MS4 
permits, whichever occurs ns to the Orange County MS4 permit and 
Caltrans SWMP shall implem uirements specified in applicable Section 13267 
letters, if used to implement TMDL-related requirements. The 13267 letters/revised 
permit shall specify require the permittees to: (a) submit a proposed plan and 
schedule for source analyses of MS4 tributary areas with elevated OCs 
concentrations within 3 months of issuance of the 13267 letters or permit revision: 
(b) implement the proposed plan upon approval by the Regional Board's Executive 
Officer; (c) submit a report within 6 months of completion of the approved study plan. 
The report shall provide the study results and include a proposed plan and schedule 
for prioritized implementation of BMPs in OCs source areas; (d) implement the BMP 
plan upon Executive Officer approval. 

The permittees may address these requirements through their participation in the 
development and implementation of an appropriate, Regional Board approved Work 
Plan (Task 7). 
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Task 6: Evaluate Feasibility and Mechanisms to Fund Future Dredging 
Operations 

26 

Because large-scale erosion and sedimentation primarily occurs during large storm 
events, traditional BMPs may have limited success in reducing/eliminating the 
discharge of potentially-contaminated sediments to receiving waters during wet 
weather. In such cases, dredging within Newport Bay and/or San Diego Greek may 
be the most feasible and appropriate method of reducing OGs loads in these waters. 
However, the feasibility and effectiveness of dredging projects in removing OGs 
would require careful consideration, since dredging mayor may not expose 
sediments with higher concentrations of OGs. Financing of such projects is also a 
significant consideration. 

Entities discharging potentially contaminated sediment in the watershed shall 
analyze the feasibility of dredging to achieve standards, and shall 
identify funding mechanisms for ensuring tha operations can be 
performed, as necessary, within San Diego G Lower Newport Bay. A 
report that presents the results of this effort 0 later than (three 
years from the date of OAL approval of this that dredging 
activities are likely to be an integral part with other established 
TMDLs, particularly the sediment TM feasibility and funding 
investigations would be integrated review of the sediment 
TMDL through the comprehe The responsible parties may 
address this Task requi in the development and 
implementation of an approved Work Plan. 

During the development of organochlOrine compounds TMDLs, regulated 
stakeholders in the Newport Bay watershed expressed concerns that the numeric 
targets used to develop the TMDLs, waste load allocations and load allocations were 
flawed and that scientific review by an independent panel of experts was necessary. 
Further, these stakeholders suggested that pollutants other than the organochlorine 
compounds, such as metals, pyrethrins or other, emerging pollutants may pose the 
more real or significant threat to beneficial uses in the watershed. Finally, it was 
recommended that an integrated approach to TMDL implementation, and to the 
development of pending TMDLs and refinement of established TMDLs, would be a 
more effective and efficient approach. 

Substantial efforts are already being made by many stakeholders in the watershed 
to address established permit and/or TMDL requirements for BMP implementation 
and monitoring and to conduct special investigations to understand and improve 
water quality conditions in the watershed. Thus, the framework exists to develop a 



Attachment 2 to Resolution No. RS-2007 -0024 27 

comprehensive watershed plan for addressing water quality, not only as it relates to 
the organochlorine compounds, but on a larger scale that encompasses all sources 
of water quality impairment. 

This implementation plan provides the opportunity for regulated stakeholders to form 
a Working Group and to participate in the development and implementation of a 
comprehensive Work Plan to evaluate the scientific basis of these organochlorine 
TMDLs, to prioritize TMDL implementation tasks, to integrate implementation with 
other TMDL and/or permit requirements, and to investigate unknown sources of 
toxicity in the watershed. As noted in the previous Task descriptions, participation by 
responsible parties in the Working Group and the development and implementation 
of a Regional Board Work Plan would address the responsible parties' obligations 
pursuant to the Tasks in Table NB-OCs-13. Dischargers who elect not to participate 
in the Working Group/Work Plan will be required to implement these Tasks, as 
described above. 

Dischargers interested in participating in a W ,. .... ",n '''IIi to develop and implement 
one month of GAL a comprehensive Work Plan must commit to 

approval of the BPA). Submittal of a draft 
months of GAL approval of the BPA). The 
identified in the Work Plan must reflect th 
complete the tasks. Implementation of 

no later than (three 
ntation of the tasks 

time necessary to 
mence upon approval 

ago'tlc€!a public hearing. 
"'\rn,,,lo~',lllitl ... i" years of Regional Board 

of the Work Plan by the Regional 
Execution of the Work Plan must 
approval. Substantive to 
Work Plan are conti 
noticed public heari 
authorized to 
are received during Tna-., 

les included in the approved 
at a subsequent, properly 

ional Board's Executive Officer is 
schedules if no significant comments 

At a minimum, the the execution of the Work Plan is a 
comprehensive, watershed BMP implementation, monitoring, special 
investigations and other actions that will assure compliance with the OCs TMDLs, as 
they may be amended, as soon as possible after completion of execution of the 
Work Plan but no later than December 31,20153

. 

The specific detailed Work Plan tasks and schedules will be determined as the Work 
Plan is developed. Regional Board staff will work with the Working Group to identify 
a suitable Work Plan. Key initial tasks are expected to include the following: 

1. Convene an Independent Advisory Panel (lAP) of experts with relevant 
expertise. To avoid questions of objectivity, the panel shall be convened by a 
neutral third party organization such as the National Water Research Institute. 
The Working Group and Regional Board staff will work together to define the 
desired qualifications needed for lAP participants, define the scope and 

3 This compliance date is subject to change through the Basin Planning process. 
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authority of the lAP, and identify and describe the primary issues that will 
require guidance, recommendations, or specific actions from the lAP. 

2. Re-evaluate DCs TMDLs Numeric Targets and Loads 

With input and recommendations from the lAP, and using data being 
generated through ongoing scientific investigations in the watershed, the 
Work Plan should assess the current DCs TMDLs numeric targets, evaluate 
potential alternative numeric targets, and determine if the current targets 
should be revised, or whether targets based on site-specific data can be 
developed. If site-specific targets can be developed, the process or methods 
that will be used to develop targets should be determined, such as risk 
assessments or re-calculation of targets using accepted, peer-reviewed 
scientific methodologies. 

It is recognized that there is a need for flexibili 
and events, and to changes that may be 
Panel (see below). However, at a minimum, 
NB-DCs-13 (except Task 1, which requires 
4, which requires action by the Regional 
established MS4 permit requirements) 
development and implementation. If 0 

inclusion in the Work Plan, or wh 
recommended, a written descri 
Work Plan submittal. I 

Develop co 

to unanticipated findings 
the Independent Advisory 

identified in Table 
Board, and Task 

ittees based on 
in Work Plan 

is not proposed for 
tasks/schedules are 

must be provided with the draft 
be given to the following: 

Data interpretati ing must be organized around a systematic 
conceptual view of s of the different organochlorine compounds 
and their distribution a havior in the watershed. Development of 
conceptual models for tHese compounds would significantly enhance our 
understanding of their sources and impacts and would help to structure 
hypothesis development, monitoring design, and data interpretation. 
Development of the conceptual models should be based on a review of 
available data and information about the DCs in the watershed, and the 
models should be updated as new information accumulates. Characterization 
of sources and of habitats at risk should be based on a review of available 
data, framed in terms of the conceptual models and supported with the 
collection of new data as needed. It is expected that the lAP would provide 
critical review and recommendations in this process. 

Develop Information Management System 

Different types of data - water column, sediment, fish or bird egg tissue, 
infaunal surveys, hydrology, etc. - are being or will be collected throughout 
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the Newport Bay watershed through a variety of studies, monitoring 
programs, or other projects. Since these data are often collected for different 
purposes (e.g., in response to various TMDLs and/or permits), at different 
times and in different areas, much of the data may be in non-comparable 
formats, redundant, or not spatially or temporally compatible. In order to 
determine what data are useful or Significant, where data gaps may still occur, 
or where current data needs are sufficient, a comprehensive information 
management system should be developed that (1) establishes clear 
procedures for assessing data quality for data acquisition and transfer and for 
control of evolving versions of datasets; (2) is a relational database that can 
manage the variety of data types and has appropriate mechanisms for 
ensuring and maintaining data quality; (3) can conduct quality control checks 
and needed reformatting to ensure needed consistency across all data types 
and sources as data from other sources are obtained; (4) provides for 
straightforward query and data sub-setting routines to streamline access to 
the data; and (5) ensures that GIS for analysis, 
modeling, and presentation purposes. nt of a comprehensive 
information management system will , of significant 
data gaps that need to be addressed e for 
establishing monitoring guidelines and or superfluous 
data collection. 

To the extent that there are any 
identified in Table NB-OCs-13, a 
Work Plan, the Work Pia d 
stakeholders responsi 
the Working Group 

Task 8: Revise Re 

tasks and schedules 
and schedule identified in the 

MP"dltion activities with respect to the 
and implementation as part of 

The County of Orange, as Pri al Permittee under the County's MS4 permit, 
oversees the countywide monitoring program. Implementation of the monitoring 
program is supported by funds shared proportionally by each of the Permittees 
named in the Orange County MS4 permit. Some monitoring requirements 
identified in this implementation plan are already reflected in the current program. 

By (3 months from OAL approval of BPA), the Orange County MS4 permittees shall: 
(1) document each of the current monitoring program elements that addresses the 
monitoring requirements identified in the preceding tasks; and, (2) revise the 
monitoring program as necessary to assure compliance with these monitoring 
requirements. 

Review of/revisions to the monitoring program shall address: 

(1) Estimation of mass emissions of chlordane, DDT, PCBs and toxaphene. 
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(2) Determination of compliance with MS4 wasteload allocations for Upper and 
Lower Newport Bay, and of status of achievement with the informational 
wasteload allocations for San Diego Creek for chlordane and PCBs. 

(3) Assessment of temporal and spatial trends in organochlorine compound 
concentrations in water, sediment and tissue samples. 

(4) Semi-annual sediment monitoring in San Diego Creek and Newport Bay. 
Measurements of sediment chemistry in these waters should be evaluated 
with respect to evidence of biological effects, such as toxicity and benthic 
community degradation. 

30 

(5) Evaluation of organochlorine bioaccumulation and food web biomagnification 
(6) Assessment of the degree to which natural attenuation is occurring in the 

watershed. 

Accurately quantifying the very small mass loads that are allowable under these 
TMDLs will be very challenging; analytical strategies for quantifying loads of the 
organochlorine compounds must be carefully 

Revisions to the monitoring program shall 
recommendations provided by members of the 
Technical Advisory Committee (TAC): 

or",-.,,.," the following 
mpounds TMDL 

(1) The analytical parameters me established for each 
matrix of interest (e.g., water). The 
representative list of co needs to be identified 
(e.g., what chi ured and summed to 
represent "t ngeners be measured and 
summed 

(2) Data qua co nt with the State's Surface Water 
Ambient Mo (SWAMP). Detection limits, accuracy and 
precision of an ods should be adequate to assure the goals of 
the monitoring e , be achieved. 

(3) Bioaccumulation/bi gnification in high trophic level predators may not 
immediately respond to load reductions; appropriate time scales and 
schedules for monitoring that are supported by empirical data and/or 
modeling should be established. 

(4) Sentinel fish and wildlife species should be selected for monitoring based 
on home range, life history, size and age. 

MS4 permittees may address the requirements specified herein by participation in 
the Working Group and development and implementation of an appropriate, 
Regional Board approved Work Plan (see Task 7). 
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Task 9: Conduct Special Studies 

The following special studies should be conducted, in addition to the studies already 
underway in the watershed. This list is based, in part, on recommendations of the 
technical advisory committee for the organochlorine compounds TMDLs. These 
studies will be implemented as resources become available, and the results will be 
used to review and revise these TMDLs. Stakeholder contributions to these 
investigations are encouraged and would facilitate review of the TMDLs. 

(1) Evaluation of sediment toxicity in San Diego Creek and tributaries, and 
Upper and Lower Newport Bay. 

Previous studies have included Toxicity Identification Evaluations (TIEs) that have 
yielded inconclusive results as to the cause of toxicity in Newport Bay. Sediment 
toxicity within San Diego Creek is not well-docu or well-understood. There is 
evidence that pyrethroid compounds may be a contributor. In determining 
the extent to which nonpolar organiC compo ing or contributing to 
sediment toxicity, the differential contribution lorine compounds 
and pyrethroids should be determined to are properly 
identified and implemented. Monitoring sho round at multiple 
locations within San Diego Creek and mpass spatial and 
temporal variability), and should include in order to quantify 
the relative contributions from 

(2) 

A study is being Estuary Institute to develop 
indicators and a ng indirect effects of sediment 
contaminants. The methodology that will assist in evaluating 
indirect adverse bioi ulative pollutants (e.g. due to food 
web biomagnification), as overall goal of developing statewide sediment 
quality objectives. Newport being used as a case study to show how the 
proposed methodology could be implemented on a screening level. Multiple lines of 
evidence will be evaluated to determine impacts of organochlorine pesticides and 
PCBs to humans and wildlife. A conceptual foodweb model will be developed, and 
sensitive wildlife receptors will be identified. Empirical field data and a steady-state 
food web model will be used to calculate bioaccumulation factors for the 
organochlorine compounds. The bioaccumulation factors will be combined with 
effects thresholds to identify sediment concentrations that are protective of target 
wildlife and humans. 

Once completed by SFEI, a thorough evaluation of the Newport Bay case study 
needs to be initiated, and any additional analyses required for a more in-depth risk 
analysis should be identified and completed. Protective sediment and tissue targets 
for indirect effects to humans and wildlife should be developed by the time the 
TMDLs are re-opened. Furthermore, once TIEs have identified the likely toxicant(s) 
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responsible for sediment toxicity in San Diego Creek and Newport Bay (direct 
effects), field and laboratory studies should be conducted in order to determine 
bioavailability and the dose-response relationship between sediment concentrations 
and biologic effects. 

(3) Evaluation of regional BMPs (e.g., constructed wetlands and sediment 
detention basins) for mitigating potential adverse water quality impacts of 
sediment-associated pollutants (e.g., DCs, pyrethroids). 

Large-scale, centralized BMPs such as constructed wetlands and storm water 
retention basins may be more effective than project-level BMPs in reducing adverse 
environmental impacts of sediment-borne pollutants. Regional BMPs are either 
being planned or are in place within the watershed (e.g., IRWD NTS). Their 
potential effectiveness for capturing the organochlorine compounds and mitigating 
impacts needs to be evaluated. 

(4) Improvement in linkage between toxapl.,e red in fish tissue and 
toxaphene in bed sediments. 

The toxaphene impairment listing for San 
exceedances that have no measured Ii 
sediment is the primary TMDL target for 
detected in sediment. Because of 
of analytical uncertainty with 
that use standard meth 
Confirmations of toxa~. 
possibly Newport LJ ___ L .... 

recommended. 

n fish tissue 
e in sediments. While 

ene is usually not 
, there is a large degree 

'nv~l~ol"'o in environmental samples 
, especially at low levels. 

samples in San Diego Creek (and 
(e.g., GC-ECNI-MS or MS/MS) is 

(5) Evaluation of re of continuing DCs discharges to receiving 
waters through mentation processes, versus recirculation of 
existing contaminated sediments, in causing beneficial use impairment in 
San Diego Creek and Newport Bay. 

This study should allow for determination of the most effective implementation 
strategies to reduce organochlorine compounds in the MS4 and other receiving 
waters. 

Phase II Implementation 

Task 10: TMDL Reopener 

These TMDLs will be reopened no later than (five (5) years following OAL approval 
of this BPA) in order to evaluate the effectiveness of Phase I implementation. At 
that time, all new data will be evaluated and used to reassess impairment, BMP 
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effectiveness, and whether modifications to the TMDLs are warranted. If BMPs 
implemented during Phase I have been shown to be ineffective in reducing levels of 
organochlorine compounds, then more stringent BMPs may be necessary during 
Phase II implementation. 

Implementation of these TMDLs and the schedule for implementation are very 
closely tied with other TMDLs that are currently being implemented in the watershed. 
The sediment TMDL allowable load for San Diego Creek was the basis for 
calculating organochlorine compound loading capacities. The sediment TMDL is 
scheduled for revision in 2007; changes to the sediment TMDLs will likely 
necessitate changes to these organochlorine compounds TMDLs as well. 
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.... : '. ': ' .~ ~ .•.. , . 31JIrACI ,...10. :. ,,' ;:. 
• ..... • •• • I' .. . .. 

!be ,\art... tlneJ,OD ot Al'OOlOl' ~ Ie .e tollon. . 
. . 

... ..... .. .. ..... . .... ,. , 

f!!p!ratve ::. ... ': ' ..• ' '.. WI pe. aentillite. 
. . .. . ..." . 

,.;._ .. as~ .; .. :.;. :: .... : :':. ,,: ..... , ~;," 5~.)o . 
f. '.. • .... .. 80lI0'.. .; • ..' . .. , "" .. , ... 
, . ;.- 10000 ::.: .•.• :- .• ' "' •. :, '... .. ~.: ,. '2,!~ -:;, : ,. " ' ''.. . , .. 

.. • :, .:.. ..: .. ".. ." fOIJOm .. .. .. . 'I.. • t"· , 
... .. ....... '": :." ,., •• -: ,".... • ,." • :..... .\".' - lilt .. ,. .," ... ".' 1'; .. -. 

AU oblOl'hateO ~'bone ban Muvobl • ...,.... 01 'oa101,!~'o 
tIM ad1M1 0I'pDJ._. uOolon an no Izcept1~" 'ftM aM OJ" 
DoGl. poJ..op.1Da lIN,' ~ .. :..:. ... ~:.-!.:. .~.' ':. .,::~. .' .. 

.. - ...... 1 .. ·., .. ..:.,. .". (' ~ .. , ... -:-.: .... ::.-1'J..,,: -"';." -:OJ t).,:. ~ ......... "". .. • 
... ~"'8OM obl .. .oacb.· . , . ~~ .. '!.. '. 

-' ba1~ tolUol" 01"' .e1:I&O.'"III· .~~, 
• _ ' .•. ;; :.1AI1IttlUIft' 01t'lalllll1 

: .' ~ t .. ,.......-..... 

, . 
: .-
. '. 

. .... ,"t .. l'ii,I"~· ~.' .' ....... ,:,:: 

............... 

,. . -, . ....,. ., 
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• -.. ..... .... .~ -::--s. .... - -- - .- .... ~,. ...... .- ... 
• . "':~~~-':-~ .i:~~f.~~.;~~~~~~ .. • ".-.. ~. ..... .. ... ::.. • ... -'!t." ... : 
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10.0 0., • 
0.5 
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10.0 • 
1.0 • 0., • 
0.5 • 
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.,~ ClIIMIC.AL CCIIPAII1' if.' 
d , 

(.) J'l'ot.loU," lIkin A..... o. 'I'Ot.~tht olot.lW\s ,heNl. be . 
',ro'flde4 bJ' tM MM ..... t a' tbe dl.oret1oa· ot tt. to .. -IIAD. a.va •• ...uoa1. o. ,110ft' 1", .. intend.At..· . 

et) AU depaJ"tMAt. "bMdllnc oblorlMt. ••• ,.theuo VUt. 
Iboal. 'be tJaorcqb17 olean04 aoo~ t.o a r:~ • . • ohe4ul.. t'bJ.. aboUld 1Ao1ucle t.be. Z'Mo"(al 0 aU de­
,oelt."ot wU7 _te.1&1 rro. the MoMM. tlooN UUI 
aanoad1aa obJ •• '.. Von.,. do1nC \U .i..m.nc aboul. 
btl PI'OY14" with P1'ot.eotlY. ol0UWai aM IUPPU" alP or 
0I'IU10 .apew ... t.· .... UJlaut "DUration 1. inap-
qt.a&ta O. Ao\ poaalbl.. " . • .... :4.;' - ... . ' ... :. ...... 

TU to .... • or aU 4.~ta.At. wblt .. t.b1. utel'lal S. hudl.d 
th0ll14 be appn." or the toalo DaWN or tile .. "1"1&1 aDd 1.­
at.J'\lot...s 1a ,at. baD411ac ~4un.. !M ....... ,bouU .. le. 1t 
tbelp d\lt7 t.o obe* up aD \JM- votte .. SA tbe1l'd.paJ'tMnta and 
1M tNOt tIloa 1A. aa1'. p~UN. ." . 

PN .... lo,MAt .... ".10410 JIbJIloal euwlMUou lbeNld be 1184. 
of &11 .spo .. d yoft .... · be. .beNld 1nOlud. tile taklnc or a tull 
Ol1D1O&1 Ia1ltoPJ •• tua .,eotal •• phal1. oa ,..bo.tat..,Una1 41,. 
turbano .. qcJ d ..... t1t.l.. Ie addU1OD, th. elelA lhou1d b. 0Ut­
full,. .u.1M4 ,..1041oa11, aad t.he lIOI'I n1la)1. 1h'l" tupot.1011 
te.t. ~I'torud. OUtro-1Att.UJt41 ocapll1DtI dntlop1. 1Jl a . 
vol'k.1' at &D, tt. .hoo1d be & .1pa1.tOl' loft S-41ata Md1eal 
chtot-,.. A Id.to., ot ·UY,I' dlNa... JaUD41o., 01' IDtl.J1l!allltte 
tl'l&~Dt. thou14 au~t1o&l1J' ... olud. a von'l" t'I'Ga Sobl-1DYol.,. 
inS & ,oellb1. t.oa1o tzpOIUH. Pl'tp&ll\ VOMD tlaoald not lHt _-

r!.T.: :=. theft 1& a poI~lb~'_ .~~ to ~ '.~~U~ ohlor .. 

lnC1ne~r1Jla oOat.Hl ot: piIDt optNtlou ~t' be' OYfI"-nphael.t.s 
but ,peottlo NOa.on4&tsoae IN Dot ..,.,11001. to all 0..... It 
would be wi .. rOl' • pl&D~ walq uat. 01 ... of .. hnU. too oblck 
thelr OODtJ'Ol .... ve. with tht IU\. 1n4UIUl&l b7.1.1Ut ... nor, --1 
the !M"NIIOI oal'l"l'r &ad .~ ooape"'" oona\lltMt btrOft OOCN-
pat1onal. dl ..... · OOOUH". " ':'.' .' -'. .. . . 

. . "'" -.. ,....' 
. .. .. . ... :. 

.. . .... 

APPLlCATIOJII OP· A!OSMRS ' .. ,.. :..0, . . I.. • ...... ....... • 

• "~ , . ~. ,.i':· ;eppatwaa...:' : ~ .. "'. t. , .... . 

•••• 0' .. 

-'--or .. -. 



( . tubal Yala .. 

110,8 ",POolor 2565 (I.'. 17.500» (Cod. 'l~QU") W.5Oif 
(D) la..-rtta 50.800 o. 1.11 
. JUMnl 011 (btM ... .". Vb1'. - 1SoaDt~,.) I." 

86J0Jt" - llepbea I, 12· . 50.00 

;1)1 .b~10J' -~ (Cod. ,1"0-01"' 16.1ql 
B·ll 3thP 0. .. IKIG,l.202WA Pal. 1'.» 
65B PU&tt1n 50.800 ,." 

BarJte. .. 1Ie"""1 12 . . " . ~.oo 
11"' -uoo1ozo'~ (Code ,1,0.oi", . 2() TM 

Bet .. CHaO - !DO 112021XXX Pal. 18:'5 
"1M"l 011 ,(btl'& .a.,. 1nlU. - 100000bol'll") 5.85 

-Bal"Jt ... II.,.." 12 . 55.00 . . 
la »00101" "65 (Oede ,UO-o1") '6 •• 
508 JUaual 011 (bt" !lea.,. Vh1te .. lonneboftl •• ) '.0 

8&l"Jte. 0- Jlepbea" '2 . • 0 . 50.0 

''''-
I"X" 

AJooo1 o. '.65' . 
M1Jl.r&l 011 (1st" ae • .,., Whit •• SOftMbom") 

Al"ool0z0 .\.\65 . . . 0 

M1JlerGl 011 (Sat .. a •• ., Vh1t •• SODMbom't) 
SlUea (Schult., CMapla1Jl .. 81bbo) 

. . 
• 1LBCtJt1CAL 

~ '. 

Dllleotrl0' and 11.otlioal lpeulat,.. 

89.~ 
lO.~· • 

58·~· 
6.8 ".0 

'!'be Aroolo .. ba.,. tao.U.at dl.lHt.10 p~"l", Uaat 1., 10. 
cU.l.otJ>lO ocnataAt aD4 ",1IUn'l and low pow,. taotoP. AJoo. 
010. 12.2 haa t.be Maben did.oU 0 ooaeta.Dt or tJJe "laol •••• 1 .. 
vblob v. a" -.nutaotvlJ'll o~1'01a117, Vh11. blpe. ohlor1Jle 
Azooolw. ba •• !U .... ",l.U.",.. .. .~.' 

!be AroOl .. ba.,. tcNad •• taIM .... a 41.1eotl'1o 1a oomStna ... 
aM .. • dl.1eotrl. ani ,oollDl ae41_ 1ft tMUt01'lltH. aU • 
mabe. or lI1.oeUaaeOQ .1a11U •••• be" U. eMNottP1Ulea 
all&) •• naaH ... cI japoptaftoo. •. ; 

." .' • .$ •• '':;:''~.:' -.- ••• .:-

A!!OC1A!!! AS SA.1'URAftS . • ..... 
• .• r· 

Satvltlon _,. be GttlDt4'" ... ' OPtN,!aia "'·oSoIa llfJ!11" OP 
... ,. are oau ... to Pine.' .. " "1al1.d~ POJ'OUII _~.lel'. !be 
".netrat1nc at41_ 1. beND .. ~ ~~~~_~ P'M.Nl~, 1A ..... - ...... ~. . . ....... ~ . 

. . 
O'l651 

:./' 
-: ' .. WOo ;. .. .(, • . ';'" , .. 

.. --.. , ...... 



( "!ISAI1'O C_leAL CCM'Aft 

~he l1qu1d .tot.. Saturation .. ,. be ... llt.d 011 aoed.NtH 'b7 '"&ft' ~'. 11lC1~u~ t ... pUGtv. and ,""v. 01" bJ the u.. or • raeu .... 

VAa'iou' 01 ..... or produots ve tatu:rate4 tor tbe purpoI' ot 11'1. 
ina th ... ,,14. 'l&p1lt'l or pzoopel't1-... Scae. or Ute PI'OPtI't1t. 
attalned " .. tGJoat1on aN I vaUI' and n.a.e ~'UtaMe, H'lttuO. 
to cbea1ca1" abNa10ftl Ml.t,,", l1&ht and ".atber '-ncOI, 1A-
cp .... 4 It1"8D&th, aD4 ftO"UI4 v.lab'. . ...... : 

• • • •• • .. : ._ ,. • to II 

AIloq . the uUol .. that De t"8t.4 to obtalA .~ OM or all or 
the &h'f' .. n\loned pzooptJltlt, aN 1nol_t4 the 'l&r1 ... t1l:, .... an4 
tabl'1011 &A1uI, ...... tabl. u4 lI1M"ll "ood., both bal'd aA4 .ott, 
oeplID1o, " .... aM o .. tnt, u4 Otpta1n k neSl or .1'otrloal appan_ 
tu., .uoll as OAltbon ".l.ton." . ". 

'!'he .atuzoOAtl', or, &a t.be~ are .oa.t1 •• oalblS, the J,ap"anant • 
.,.. uu117 IIftU up or vax ... 011., 1' .. 11\8, 01" vattl" .01utloda of 
cortal" lDorlanlo .al t.a • . 

Appl1oattou 

At pN .. "t the utuNUnc applicationl that a .. ot cM.t 1Ahl'Ht 
... Inlu1at14 '11 .. , low 'IoU ... oable oaa.onl7 allld "ltvOrk 
cabl., and oal"boa .... 1.tOl' t1l14'. !'he •• Pl"Opo.t4 u •• ," d ... 
el"lbecS 110 .. tull~ uncI.1' the •• parot. h.acSlnp vhloh tollow. 

lIetvOft Ctbl. 

AtteDpt. art bttAI aa4e to ·cS • .,.lop a \II. tor .-..0010. al.a .atuzoant 
tOI" 'IO~ DltVOl1l: or Ipw 'foltal. oabll' •. Cabla of' W.· HncS 1. 
uaed 1ft .leobloal. neWoH 41atrllNUon .~t.... Qen .... ll~, it . 
conall'. or tb. ooppel" oonduotor or oonduoto". the peper tnaula­
tica, IA4 u.. le&4 .htatb. . '1'be papel" t ••• tvate4 "it. AA otl., 
uaUlllI • fed 11"*4' or 011 .uh ... the 0'_1'&1 l1,otl"10 Cctt'PUJ' '. 
Traut 01. TM. tOJ'll ~ oonatruot.1on 1a olfJ'ot1oaabl' btcaUlo 
unct.1" tho Gondltton." bIpoe.cI ~ a .boK olPOuit, oeabUlUbla ..... . 
aH ,.n'nttcS vhich now thI"cIuP tM oon4u1t. to t.U llAfthol ... at 
vh1ch potnt tU7 "7 tOl'll 'xPlOll". autUl'lI vitia the all" ADd 1A 
tum, "U" laploelona ln tM Mahol... Both t.he "ape. an4 tb. ~11 
.... IOVOte ot oClibueUbl_ aun. I It 1. tlIeHton dt.ll'Obl. ·to 
Hplaot t!Ma -.' the papel' vl~ .. lne" roa or iMulaUon, it 
pbl.ll:tl., lad the aU ,,1t.tl a ftOB-1ntla.abl ••• tvent. noh .. klo-
0101'. ftaua til', Aroolol' 1", 6~ "to ... t tilt Hqu1reatat.. or 
thl. u.e. . ' . \.' • .,. : ........ ;".; .".. ." ..... .•. , 

. ':' '.'.: .. ·.·.t'···.· ......... . 
!he ..... 1JIpOl"taAt' oabll iu.mataot,ure" In the oountJOjo ire already 
at von OIl uae cS..,.lO]lattDt. of • n .. rett.W' oabll and allo on. 
1ft vb.ioh the IXfloalOil bal&!'d "W be .. l .... M4 ~ ~UaS.nattd. . 

... ": .. . ._ .... '. ... iii;. ~ .:. .. .,: ~.. - •••. ... .•. . .. . .......... _ .. .... .. "'" '. a...,.' . 

.. 

-. 
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MODAIITO CBDClCAL CONPAn 

DESCRIPTION AID PROPER7IZS 

Th. Arcolo" are • .. n .. 'Jt chbrlnated hJdrooal'~,. baaed On 
blphenJl &n4 hrphen71. Th.,. aN, not "'" IIC*PO'IIada bUt a,.. 
a1Xtur.e' or olO"lr ~1.te4 oblorlne .ubltltution produot ... n­
uta~tured .... ntl. 17 to a .. t ot .pecitloatloae .. eel OIl ph,..lc&} 
pr01)4tzotl .. rether theA CheIIl.,.l OOllpOUU-oa. 

'l'h. approa1aate chlora. cont.nt 11 1n41 .. te4 b7 tbtI la.t two 
tlp .... ot th. »00101' ~.r. The chIa10al oc:w,oelt1on clO1.17 
approach •• the aw., ... tor the 1n4J.oat.d ohlOJlO-4erlvaUw .... 
t'011011', tNt abOGld Dot be ren ••• nt.d at .1IIp1. Cbtaloal c~. 
eluont aocol'41nC to tIM torault ehovn. . 

Appl'OZ1ut. !qulY11tnt Cheal .. l 9C11pound 

12M+' Monocblol'OblphtftJl 
12'2 Dlcblol'OblpbtftJl 
12.~ frlcbloroblPbeDJl 
1~8 Tltl'lcbloroblpbtnJl 
1~· '.ntacb!oroblJ)htnIl 
1260 lItaachloroblpbenJ 
1262 J(epta:h1Ol'OblpbenIl 
1268 lonaohloroblphtnJ 
1211 D.cachloroblpb.ft71 
~60 lonaobloZ'OterpbtAJl -'K.tn.no. lbOUld be u4. to ttohDloal bUl1et.1D P-115 tor tabl .. 

and Irapba or. pbJeloal propertl... 'fhl& IIUU&l coatalna call that 
1ntOl"Utlon wh1ch 1. not d.lllM4 tor f.D.re1 publ10 d1.trlbUtlon 
or baa be'D IIIde .ore reo.nUl a .. !lab • tban ptl'a1tttd lnoorpora. 
tlOft 1n the PI'1.ftttd buU.tln. . 

TM l'ollov~ Aroolon not , 1ft ooaaer,ial procSQotlon (but a .. llable) 
ba .. bt.n J)I'OpOetdr 

Aroclor 10. 

'1»4 QlUorlM . 
C~lop (Lowtbond) 
tov Potnt . 
Sort,niDI ,otnt 

... I .-

~ PLAINTIFF'S 
!!J EXHIBIT 
~ 

~ 



MODAJl'l'O CBDIlCAL COM,.ur 

Al"oolor 110. 

ViscoeUr 98.90(: (21oOp) 

Plub Point 
Bum 'Oint 

Chloride. Won. 

, 10-1-_-

Ion. 
AddltJ • q. xoB/C. 0.008 • O.~ 

X.aporaUOft . 0.006 0.007 

... 1atl'l1t1 
'PIns --
n1.l.ct1'lo Co~.tant .~65 

·sos 
ItaCm1c£' .1011"118 

4:J.r jr..h Aroo1QI" AHl10r Al"oclo1' Al',!)Jlol' 1 
I tlfj,v ,..... '" 12-8 12$' 1260 ~'2 . 

-1)ld.~trl0 Con.t&ftt • l~ If-f •. 6) '.15-4.)5 ,.6-).8 0\.92' 

··Re.l.t1v1t7. 10000. OBMs/:-~ 500Xl0' /f.0 •• g Abo.eg 1_69xI09 
• ". ,i.Ci4I ll': 0 500x10 

·"Dle1.otI'10 strencth, . , u: JUn. 

Povel' Factol' (10000, 1000' to) Ltll thaD Lt,. thu 
0.1" 0.1" 

• IRS M.tbOd .-'~558Tl \ 
•• R"I'tlYlt1 • 1000 undol' 500 Volt. DC 

••• ASTM D-177-11 

~.tr.ctlv. Ind.x 

Al'oc101' 1270 
Al'o~101" 127l 
Tetztad.caobl~tat.rpben11 
T.tra4.oaoblo~t·rPben11 

H.at ot Vapo1'lsatlga 

Al"oolol" 1260 I' -. ,"I.ure)· . Aroolor 1262 760 _. pre .. we. 
"l"Oc101' 1169 0.151 ata •• , 5010) 

0.079 at. •• )25OC) 

. . 
·-2- .. ;: . . . .,. ....... 

• :.' '._ "; •. " . .:..' ':t . 

. , ._t'. .... 

. ... .. 

.,. ..... " 

Midpoint 

1.112 
1.712 

1.112 

B.I.U.!lb. 

l~ 12 ,. 
69:2 
70.6 



So1nnt 

Solvent" 

hrrural 

t • lnaoluble 
J'S • 'azot1all, Solublt 
1 .Ioluble 

au. AHolo. 1210 
p'P 100 oa .Iolnnt 

FurfUr. 1 " 
1.0 '.0 '.0 -.0 Stcon4aPf ..,1 Aoetatt 

Secondar, ~,l Aloobol. 

Carblt01 . 
He •• , Vh1tt X1ntral 011 

_.0 " 
'.0 

!F0010zo 1268 
Cold Bot - -' 

I 
J'S 
I 
J'S 

II 
PS 
S 
1 
S 
S 
I l.t:r 
.. a~ 

I 
I 
I 
a 
a 
a 
" a 

.,.~ ,...c, 
1 " 
I 
S 

'PS 
S 
1 
I 
J'S 

I 
S 
S 
PI 

.. 'f ..... • c 

S 
S 
S 
S 
S 
S 
~ w-........ c:. 

'oI~" n~ 

Appl'OX. If.,.,. at 
Yb!0b loln.oO!p1ttt 

105-11000 
120.12500 
1l0·115OC 

.ot ccap1.ttl,. 

.oluble at ~1l 
Abo" 11,00-

. 110 .. 115~ _.. . .. -... ' ...... '- ..... 

... . 

. , ....... .... 



T,vard 8M' 

Aroolol' 12'8 V&~ lIeatod to 6SOOP 1A .t.1Dl.I. lta~l &utoola .. viti; 
tbI,r.lultlns ebanC" 1ndlcated 1ft tbe tollovlnc t&bulatlona 

'l'1M or 'l'''PttI'- AOld1}I 
H.at.!;! , atUft ..... OR !;" . Aroclor ~8 (Ilou" 

Ori,tnal ~le 0 .0021 
Autoclave 11 '''1 ""00. ~o,. := Autoola •• 12 m. "'00. 6500," 
Autoolavo " ''''00. 65C)0P. .oeoo 

Tho .. H,ult, Ii,. lnteJ'DHted • 1nd1caUna .... ,.,. ,ucelliftt Itab11. it, tor Aroolon und.r tM lSondlt1onl or te,.'. • 

TovareS Oz1d&t1on ~ ' . . . 
Vb.n Aroolor 1~5-' 1., hlatld tor 50 01' 60 4&;" at 15000 1A the 
pro"nol or o%7lln and copptl",'the,..'U l.lke1J to be lo.e attock 
on t.he copper. haa1natlon ot A1"'lolOI" 12~ attn tbat period ot, 
t1 .. vl11 usuall7 .hev the pr"lnol of ,olubl. copper. 'bls 'a110 
OCCUl't vlth II1neral 011 and OtMl' 1MulAt.,,,, l!qutdl. ' 

In'Stnera1 ... en &ttel' ,e.,l ... ozlcSotton conditionl no I.,td.nol ot 
ohlor"n. tPl1tttDS f~ the perut b1d~'~on .... bHn tound. 
Tovard Aclct. • 

A1')Olo" 12-2 end 12S' vue IUrnd vitb an .qual 'lola .. · or con­
clntNted Sult\al'1" Add (~), 41lute Sulful'10 Aold (10,5), 'lt1'10 
Ao14 <7~), and dllute.Ul'ic Add (5~), at I'OQI t.~ratU1'e (~OC) 
tOI" 150 .. 250 houn. '!'be Ar~lol' v .. tben valbed Ufttll Dfttl'Dl, de­
bydnt.d with lodl_ SUltate. ·tlMn anal,.ld 1lI OQll'POJ'1'Oft wltb a 
control .eapl. tor the "l'loue prOpel'U .. "bleh are zoqulal"lJ oon-
11d,red, .lthout cau.1D1 ttae .. pzoop.l't1 .. to depart. trOll lpec1tioa. 
tionlll11t.. , '" " .• 

Aroolor 1262' vu treated tor 160 hOUJ'l IUlpende4 1ft the .... ao14. 
os abo"~ at 50 to 5500. !he ooacentrated .it1'10 Aotd cauud an 
Inoraole in 00101', otberwll' DO 'lsaItlC&ftt ¢banIe 1ft obaract.~l.-
thl. , . 

The ao14 !arer fro. the t1"lat.en\ ot A1"oolol' 125. va. cQnQ.nt:rat.~ 
,Sultur10 .laId at 1'00II ttJlPerat1tN toP 150 !lOU" and v .. teet.d for 
chlol"ll1e cont.ont. ftIe qgIDtltJ Of Rel fOund ".. 10 •• 11 tbat it 
". !lot po .. lbt. 1>7 ol'dlft&1"J' _\bode to obta1a • quanUtaU.,. fle­
un. 'l'hua It appear. that ,"oUoallJ no !qdro"n ohlol'1cSe b 
evolved UftISe. the.e ~~t1C1U1. , ... to· ...... : ,: 

. ' , 

" 

: .. : ," ~~:: .~".- ~~ 09Z."· 
.' ." , ~::.:', ,,:... : --~;'>.' :, .. ~' :.;.:~~~sji. - _. .:.. \ -: 

. ..- .. .... .... .. . -~- ...-~-- ~ .. -_. .. ..... _ .. y, ~~ .~/.-..)t .:~.,~~ ... ~~,..,. -~.r.~.~ .• ..s). 
_ "~'''''f"'''' .' .r." .-i;.;"-:F"':/~:-·' ., ........ ..z ... ~ ..... . 
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Ad41t1onal c'J'1"Ot1on data Dot lIlo1U4t4 1A l:IUlltttA '.11, (11 .... , •• ) 
1. a. toU_.t '," , ' , ," I, , 

. "'l'';'''~~. ;"1M of' Penetzoatlon ' 
,!!!!!! a've !!Poe,,". lIl(tt. 

aont1 
'Dow "tal 
Yellow II',''', 

A! aUOJ 111! 
, Al &1107 '288 

A1 a1101 ,;,a7 

,.100 
l5QOO, .. 

,;)2500 

l200C 
l.2QOC 
12000 

;,60 !In., ",.008 
.. o\O"p " .001, 

~ 1,960 ~!,t" ' , .. 00'.; 
1a .teet ~ " 

21 . . ..• =a. 
21· :... 3 '/ .000 • 
21 '.000 e 

. ' 
elM Wtlcht 101, OOC\U'Hd 1a Ult t1N' •• .,ea 4&,.. ot 
the t .. t. I'tll1l1Ut 10 .. va. tnoounter-d 1A tbe 
lNt l' .p., ' ;: ' , 

• . • • !' • .:... •• • ." 

!be vapor oODden.tl' and tbe ,l'Oduot l'eotlv.1' ot ~ plant 41.tl11a­
tlon unlt tor produolnc AroO)O~ 12~ 1. oODltl'QGtt4 ot Montl ADd AO 
failure la the .,..tea nor In., Aot1ctable reaotlon ~tvetn (be APo-
0101' &Ad tbe MOMl baa b .. n 41tooYfl'td atte~ three ., .. 1'1 ot optN-
tlon. .' 

'aOUJBi1.I'l'r OJ' vAnK III ~ 12'2 , 
The vattl' oonttat o~ .... plt or Aroo10~ 12-2 .a~ttd Wlth vattl' 
:! :'P'P:::ut;a~~~OC:~ ~~tN~td',ualnc ~ ~.~1 J'hCMP Noeeat, 

AP~c10. 12'2: '&I "plaj.~., P~\aC"d. c~Atalni b7 tlwt .... te.t le .. 
thlA O.OO~ vott~. .' ,.,.. ',', " . 

. . .. . .~. .' .. 
.. ". : ., ' . 

I" ... 

: ... ' .:. . ....... ' .. . , 
!be .ul'1'act tenaj,CD ot .t~1o~ 12~ 1. a. toll ow. r ' 

. . 
.... ~ .. ...... ... " 

.:.. ...~.' 'f • t" 
o .. .; • 

.. ·_._t ~. 
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t. Acute ,.l1ow atrop~ ot Ute U" .. La vlaloJa tM i1'Y~'I' 
oeU. ,laow .... lUnc, hfPerpuu1&Uoa, bJal.1lw lAola_ 
Ileaa and RouolaUoa at • NaUlt ~ ut.",! ft. '&PO-
lve onl' lq ~'I'l~' 0# tIM-. . 

Th ... tJllP\ ... , &110 M.ul t rr. espotUH ,t'o ot!ae'l' oblorinate. 
b,uoo.l'boDe ot O~~. .uo.. ... _l'~ \e'NoblO'l'Ir:' dtoh,J.or­.thrl."., tnoblo'l' .tJrrle .. , oblol'1nah4 naphtbal... "lonx). 
1'be Nit bow. (I~ PH"lat) .... ve or ~ dePt. ot Galolt, ot 
the Azoool(lJ'e 1. ,.,.. .. "t.4 belOlta ••.•. :,' '. , . 

"t • •• .. •• .: ..... ... ••. _ ••. " 

, ,.na1t111»b Llan. CiA U'!r'.'l 01 CODe.Dbl'lI· Sa Atl' ot 
VOSOlC Ioc. f \;J0W'D&1 or' UJ b al ifIileae ,t i01Oij' 21. 
155, 19)9), .... ' .. . . -

"It" on 'at. bf Inhalation 
chiOl'tM '.ftl1. .. 1ble 
Coate", 

2! 
, L1a1t 
!:I. lou ••. -

Al'oolol' 1268 I 10.0 
Al'00101'i! 0.5 • boo101' 0.5 
Al'oolO1' 2S' 54 .0;5 
Trloh!ornapbtha1,,,. p1uI trao. !.traoh10J'-

;1:1 napb~l... . 10.0 • 
T.tra and , .. taohlornaphtbal.",. 1.0 • 
'.nta aad Bexaoblornapbtbal.",. 62. 0.5 • tetrA an4 r.ntaOblorDapbtha1.n.1 p1uI 

a.tln""Cblor1nat •• ~Pbt~ I ".5 0.5 • '" Penta aDd BaxaOblOl'DOpb .n •• . . ;l'0 ,Al'Oo101' ,~ " . 0.5 • Chlo!'1nate4 l)1pbeDJl OXI'- .0 0'1 Chlol'lDOtH 1»IP"DJ1 Oxt" '. . 57.0 O. 
BexaohlOl' DtpbenJ1 0Zl4t I ~ biohlott-

.'. SO-55 naphtb&1",e .' , 0., 
lesaohlonapbthalen ..... eNIS. ChlOl'tMU' 
s':!r:i'~OI'aOt .... ,bU.1."; . -'.' ~.," ... : . .- 'sO:56 0.5 

0.5 
• * • ..... • •• , ' ~ 

·"tt.4 .110 'b7 t,ea.,..:"·. ..............' " , 
.. .. ..... ..OO. J .:. ,OO ... l .' • 

S\Ial&" ot grot, Pe'41nj !!'peio1Mntl .4,.f .,:?-:$'.-:- .... ". ;;1.'··' ' , <. 
or u. TUlGU .'\er1al.··r •• Mt. 'lia 1 ..... ,oe .. ~ b10blomapbtbal.ft. 
p1u tHO" ot 'letMOlllomapbtballM ..... q,u1te 1Moouou. ,.t" 
aDd PntaohlO::r:tha1.'" .hOMd .tettAl'- 11"........ Pe,," ud 
·Beuohlo.... .n .. O&U ..... 1JI11or pede or 1DJUI'7. 'fbi add1-
Uon ot OlllorlAa", apbe..,l· \0 'alKa lie ldaoblomaplltl4*ltnea 
1no"a .. ' tbt ,odIU,. CIa101'lna~ 1»1,.",1 aJODe ,.,..~ l1Y'r 
1 •• 1on. ~t 1n the dOl&" ut ..... 1 ••• • tt •• ,,~.·~ .vbcD·~a.4 • 
vi th hlSblJ tblol'lMte4 u.uaal.nea. ' fa ..... 414 'oo.poundl·· ... ... - .. . ... . .. .. : .. . ...... -

..... .. .-.. -.. ' ......... ,.~..,., .. '-""" ........ . 
... ~ ... 4' i..~ .-"n:', •• 

.. .. ';~!~~~" -! .. ~~~~::.~.~=; .·~~~~k:Q1:!1!'~~Mi;t 
• - ."-! .... - '~-:-1.~ - ~ ..... -... ~,..-.-.- .... 

.. ..... ... .. 

.40 
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II)~ CBlMlCAIt cc.PAJr 

•• "J 

(.) PI'otaoUv. 1k1ft CH ... 01' Pl'otoqtho o1ot.b~ ,bGU14 be ~ 
,proTlded b7 the .aAa,'''Dt a' tbe dlloretloa·ot tbI tore-
..... , nvee, .. 41oal. 01' ,llAt IUpoplntlndlnt.· ': . . 

(t) AU depvtlMntl 'UndUna ohloplMted I",thouo VUe' 
theMId be thopOUChl,. ol.aned aoooNlq t.o a P"~e4 

.• obe4ult. ftll. abO\lld 1hoIucSe tbe .... o~l or aU do­
poelt. 'or wU7 _~I'1al r.,. the .. oUnt. flOON &nd 
,vl'CMlD41D& obJ.".. Von.re dolnS UIe ,Ieamne Ibould 
be ,royld., .ltb ppottotlyt 010~ an4 luppl1.d alP 01' 
ozopIl1o "POl' M.Je. 'c." Uhaaet HDU.r.Uon 1. 1neeSt. 
quat. 01' Dot po .. lblt. " .... ~ . :'-: 

Thl to~' or all d.Part..~t.·.~re tbi ••• ~l'lal ·i~·hand1.d 
NlO'll14 be appdl" or the tOX1O DaWN or ua. .. toplal and In­
atr\lot.d 1D ,art baD4l1nc prooo4urea. !be .... n· Ihould _1ce if, 
the! .. cNt7 to ohlot up CD tIM w011t.N lD \be1J' d.pvtMntl and 
Ina tl'Uot til. in .l&1'e p~o UO •• 

PI't ... p10J11tnt 1M ,.1010410 pbJl1c&l eDll1n&t1ona Ihauld be 11&4' 
or all upoe.d .. wke".· !bele Ibould tnoludo tht talclns of a ""'11 
ol1nical JdetoP7. with • .,eolal .. pb&111 c:-. ... bo-lnt .. Unal cU.­
tupbano .. and dtnMUU" In &4d1tloD, the 'tiD lhauld be CAn­
full,. ua1ntd peplodlcaU,. and the aOH "l1able llYn tu,notlora 
t .. t. POl'tONt4. Qaatpo-lDt .. Un41 ocapla1Dta dnelop1na lD a 
vontJ' at an,. t1lll Iboold be a ,lpal.tor IA 1aie41at ... dlcal 
ebeole-up. A III I to..,. ot ·UT,I' 41 ... 1t. Jaundiot, 01' &.Dt1tJPb111t~~ 
tnatlltDt .bould &u~t10.11, .xolu4o a vOltttp fpc. Soba ·!DToly­Inc a ,o .. lbl. toaio .zpoe~. PhSMftt VOMD .bould not be _­
,lor-d vbe.. thoro 11 a po .. lb1t .xpotUH to u. l",tb.UO oblor· 
lnat.d vuel. . :. . . 

InClnt'nllq oemtpol or: pint op.paUon. o_~ ~ :~'~."Pha'1&.c! 
but lpeoitlo "oa.ondatiODl &H Dot appUoablt to aU oa.... It 
would be .1 .. tor • pllAt u1na tbl. ola .. 0' _terlal' to ob.ck 
thell' oontrol .... UH. with the nat. ln41atl'la1 b1.1.n. a.tno,., --1 
the InluNlto. cal'l'l'p lAcS ,~. ooapet.nt oonaultant betoH OCCU. 
patlonal.d1 ..... · OCOUH.·. .. -:-.. .' -'. ., . . . .. , . '" . 

""'tOAno. op' ~RS 
... '" _.. •• ':. • ., ... . i . ~ I ••• 

. \ ,.i':· !t>imiIYD 
... . ...... ~. 

I • 
'0' , 

~ 

'" .... ". '. , .... . . . 
Adhe.l ••• ot io~( e1.otl'lcal O~l'&ot.~1.tl0. GAD be pr.pared con-
t&1~ Doolon.. !bot tollov1D& aN tJP1cal .x..,le., . .. \.. . 

o· '. ~ .. ':~~.'.: •• ~" - ~ !':" .. 
. .' ~'., !n10a). "'a1uOl . 

110) Arooloio "65 (e.' ·)l~-on.) . ';-'~~ i."'" : .,' 'l'~ t 

(lV) P&Ntt'tn 50.800 .' ... - .• ':. ,. '.~ .:. '.~'::', : . '~:':' .0:·. . 
Mln.1'&l 011 (I.xtk·· ... YJ vhn.", : -' :'=: .. :: ..... 2.0' . 

. 8&l'Jttl •• Iphq·'i ft .. '. . .. :. -;" ~7~);'':'" '50.0' '. '. 
. .' .... ·r'.· --. --""'-:si* ~- ,... .. _ •• -' - ..... .. -' ............ ",,~ ... --!!~... . 

. . .' : .... " : ..... ",..;..,. , l-;;'::' "" •••• .:~4. ~ ' . ., . • ',' .• ,. '.: ............... , ~~'\. ..... :~ ..... oi:t~:'IP,..4O:! ~ "QH$ 09Ze.SO 
, . ~.".:: .•.. ~:.:;.:.:~ .. Yn.~ .. -.~:~:.~~.'! ' .. . 

• .• ... &to.' :'0 ..... _._. ., • . _J.. .• .t: .. • ~ _ -.,. •. ~t: .... ,. ..... .... 
• : ..... ; 4;' .·~/.;.Qu~··~ .. u:.~· 'P:~' 4 •• -: "4ISUfI.It~ _ .• . _ .... ""~y.~~ ... i!I...wno-JIo:'" ~l. .. :, -:'" ~- •.. '. •... . _ -:r .'iI!_.#;:'-.:...-..:..o;-_.'~:- ~ .• ~.,.. .. ' .. ~: ~. 

--,. , 



JIO.~ CJIIQU~. CClIIlAllJ 

( . !Dle&! Yala •• 

110,8 Al"OOlO1' 2565 (I.r. 77.500) (Code 'l~·Oll') ~.5~ 
(XB) ,.pattla SO.800 . 1.11 
. MiMnl on (htN Sea'f'J Vh1t. - louebona") I." 

BaJoJtH - ICepbaa" h· . 50.00 

i131 AP~lol' __ 65 (C04e '1'0..01_') 16.1~ 
B·ll I. tel' 0. • .., Il202JXXI Pal. 1_.» 
658 Par.tt1n 50.800 '.55 Barr'.' · JIepblall It . ... . ~.oo 
IUS Azooo10J" ".65 (Codl n .. o.oi .... ) . 20.1'~ 

I.hr Chill ... '12OU:X:XX Pale 18."5 
MlAeN1 01l,(btH. a.aYJ Vh!te - IGIUleborn") 5.8S 

.8al"Jtl' • MepJMua '. 12 . 55.00 . 
la Al'~clOJ' "65 (Code ,no.oU-) '6.~ 
5011 MlAeral 011 (btN Bea.,., Whtte • lonneborn r.) '.0 

8&l"Jt... Jllpbaa " '2 .' 50.0 

'-H- Aroolor '.65' , 89.~ 
Mtneral 011 (htra a.a., lihUe. IOM.born") 10.5. 

I"M" AJ'oolor -.65 . " sa·~" 
Mlnerlil 011 (SXtra B ••• ,. WhUe - lOImeborD'e) 6.8 
S111ca (Schult., Cbaap1a1A • Bibbo) )5.0 

'or the preparatlOft at the~o.plaltl0 adbe.1 ••• Purdue Unl.'J'Slt~ 
round that tbl baJ'dor.Aroolora ar. bitter tb&D anJthlnf 11 •• dl •• 
OO'ltre4 to date. prillarU,. "ceu .. ot th,1J' hlp coarpatlblll t)' 
wUh other rqln. aDd Ule1J' tborao-.tabll1t),.. . . 

• ILICTRICAJ, 

Dleleotrio, and Ileotrtoal Ia.ulat,J'I 
) '. 

The AJ'ooloJ'l ba.e Isoel11nt dleleotrl0 propertlH~ that 1., low 
dleleotr1O oonttant and ".hUrttI and loY JO'III' Rotor. AJoo­
olor 12.2 hae tbe biahe.t dt.lectr 0 conetant or the w~ole •• rt •• 
wbicb VI are anuhoturinl cc.Mrc1all,., nUl hlsMr ohlor1Ae 
Aroolon ba.e b1&btr ",leU.U),. .. ..,' 

The AroOlon "'I' l'cNad U11'IIlAe .. a. & d1el.~tJ'1C 1A eMden .. " 
an4 .. a dllbotrl. ana OOOl1D1 .. d1_ 1n truatO .... H. and • 
number or a1aMUaneC1U8 .all&1' u •• whl,.. \be chaJoaoteJ'l.Uea 
ab.o .. name4 are or iaportanoe. .. :" 

••• '. ,* •• ;-.~~: .= ...... ". # ;.: • 

.AJt00L0ltS N5 SATUJlAJITa .... 
• .• f· 

:Saturation .. ,. be det1ft1d~" ~t OpeNtlaia ",. vlaS"oIa l1~d. OJ' 
SIUt,- are oau_e4 t.o penet.rate "l.U.,el~ poroue _t.r1e.Ia. !'be 
penetJ'fltina .. dt_ 1a .• ~~ _ .... ~ ~~t~~t:.~ '~~~~,. 1n 

." I: .. ; .... -:.. ;'.- ·r" .. ~'- ,. 

,. ...... ..... 

~ " 



( JI01ISAJ1'O CJl!'JClc.u. CCMPAJI'I 

~h. l1quId .tat.. Saturation .. ,. btl .... 1.t.4 or aoc.l.Nt.d b7 
lilian. ot. IftOre .. ~ tell'J)tl'4tUH and P""11ft or b7 the \la. ot • 
yacuum.· . 

VAl'lou. 01 ..... or produot. u ... turate4 tor the purpGe' of 81y­
Inc th .. a .,id. nrltt7 or propert,.... Selle. or the properU .. 
attaln.d In .. taration aN' vater an4 tlaatt r~.I.tanc'J ".1tUnce 
to oh.za1cala, abN.lon, aol.tUNI 11IAt and v.ather oMnio •• !A-
crea •• 4 .tHnctb, an4 IncHa .. 4 v.lpt. . .... '. • 
.• • : •• .... t • 

AIIone· the uUol .. that &H tHAt.4 to obta1n .c.t CM or all ot 
the aboY ... ntloned proptrtl.. aN 1nolUd~ the Y&rl~ tlbr •• and 
tabrlc. t Ulua:~ "I.table and alnua1I voo4l, both hal'd and .ott, 
c'.rtzn101 VU'O o ... nt, and certa1ft It nd. ot .1'ctrloa1 appara-
tut, .uoh at ool'bon H.l. ton." . ". 

'l'he .aturDAt", or, a. the7 &H .CII.tt •• oall.d. the 1aPH&nant. 
aN \taual17 mad. up or vaxo., 011., r •• ln1, or vat.r .olutlori. of 
cortaln InoraaDl0 .alt •• 

Appl1oatlona 

At pr •• ~nt the .aturatlna application. that aH ot chl.t Int.r •• t 
are In.ulat.4 V1H, lOY yoltaa' cabl. o~onl7 co1l.4 n.tvork 
cabl', and oarbon reetator fl.ld.. The •• P~0"4 u •••• " d •• -
crlbtd mort tu117 und.r the •• perot. h.&41ns' vblch to1lo.,. 

Ie hort Oable 

... 
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MOIISAJI1'O CHEHICAL COMP~ 

Carbop R.,l,tora 

Carbon r.,l,torl ore IDAll aold'$ rode at • alXture or carbon blaok 
and ,GAd w1th a r .. lnoua binder. 11», aft po~ an4 tl\dr aleC.' 
trtoal roal'~~ 1, •• rloutl, &tt,at'd b~ ~ .ntrance ot aolatura. 

'0 prevont .ol'tu~ ,atttns Into ~ unit' tbe, are "IQall, l~re,­
Mu4 vith "OIM •• torlal to tiU up the Yo14, and to ooat t.he .v­
tace ot tbe red.t.or. A wax 1. ,ene,..U,. .e4 to~ tbl. JNrpOe. and 
,.rv" .err v.ll a. tar 01 .01.t~.proot1nl 1. oonoern.4. Kow-• .,,1'. athr of.lllll)l.tit)ft, taM HU.t.OI' auat. 'be laocau.re4 to.,. l4."tl. 
t1caUoa. lAcqu • .,. 40" DOt. adhel'l v.ll t.o tlIe vu.4 .ul"t'ace.. ' 

Aroclor "65 M01lt.UH-PI'OOt1nc Compounds 11,. a01.tur. proofn ... 
(Husld1t1 t •• t) '~\l&l to tbat or ... &D4, 1n ad41t10n, ,lVI a wur-

_ tao. to vh10h lac~uer v 111 , adbeH. ..' ' . 
............ ': .... ~..... . ... 

'l'h. Aroo10r Ccap<Nn4 18 DOIl-ol"JltaUtne. an4 thereto" 40" not MV, 
a d,tlnlt. a.tt1ns point an4 401. not become .stram.1I t1u14 at the 
aelUne potnt of aeet vue.- that. art .u .. 4 1n th1l app lC4t1on, but 
1t ,radUl11, .ott.n. und • .,. 1ncr .... d t-.peratur •• 

In .xtend"e ttlta t" tlnd the aott ett.oUv ••• 41U11 tOt' 1mprepa. 
tlna ra410 ,.,l,tora to 'tabl11 •• the .l.ctrlcal r.al.tlvlt, undur 
.xallorat.4 ~4 extrema buml41tJ teat., Areolar 5.60 ,ov, b, t~ 
~h. bt,t ".ul'a vhen CoaJIC.Hd vlth &antowax an4 val'1ou.a petrol.,. 
vox •• an4 ooapounda. 

Thl •• xcell.nt Aroclor .ucc ••• ·va. acoa5Pl1.be4 ~ &r1n4!ns ott or 
aan41ns the .vtac. 01 the oarl)oD HU.tOl' pr101' to 1apresnaUft8, 
tbul .xpa.1ns ~ lnner porea ot tbe 1"I11,tOl', peraitt1na excel!t"t 
P6n,trtLUon. Pen.tration hal alva,.. been • J)robl. 1D ua. 1_prel­
nation or ... ,l,tore .wl~ r.aln~ .. terl~ll luoh •• Aroolor. 

Ileotr1cal con4q~tore an4 oobl •• lnIulatea with a,be,toe ar. fre­
qUinn,. 1acJclna 1n "at.J'pl'OOtn ..... Iapl'lpat1on v1th VAS caposl­
tiona 'liye ... 1AIulat1D1 .e4.1\1l HI11tUt to ata01lJ)h.rl0 aolatuJ'e 
cm4 "ClMtlMa. nell \0 ~"1on. ill vat.r tor .• Ihort. tial, but. 
hlth'.rto DO ~poelt.1 .... 1na the recau.1Hd cbuaot'l'ht1C1 01' 
heat Hdatuci and tluaeppootn ... baa 11"D .v.ttlcl.at vottl' re­
,tet.ana. to v1tbatb4 ~"lon top pH onae4 .,.1'104a. . . . . . 
An 1JIprove4 a.thoct ot 1IIpNpat.1nc -.. balta. 18 4.~crlbe4 1n U. s. 
Pattnt .,162,95), a1l1pe4 ,., JlOCkh'to-.' ~Otl CorporatioD

I whicb d.pend. on the "'. ot a phenol1o Hlin in cooJ\aDotloa v th 
a olllor1A&t.4 cUpbenll. n haa alHacJy, __ M PI'OPOlecs -to ua •• acb 
or the ••• ub.tuoe ••• .,..,.tdl t07 •• .bi1lu pu:aopoe •• wt al .. 
the t1nt. lack. nGIMPJ'OOht'. aD4 tJte· •• ~~.r .. lI~o~ to vattr:· 

. t-· •. . ... . • . .;... - .... . ... 
•• .... ~Ioo~ .. 
. .,,,." .. ". MOMS 09lU3 

.. ""' .. ', -.~- J 
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JIlO1I5A.1"1'O CHJ:MICAL C(JtPAIIr 

The phenolIc rn1J) Utt4 tor tbJ.. P1lZ"POIe thOUld be tbeNopl.IU9. 
1011d ADd rather br1ttl' at ord1narJ t.~rature., vltb a tlow 
p01nt ot 10500. Bak.lit. Q 8430 IS ,,,," .. t.d .. a ,u!table tne. 
Tht ~It chlorlnat.d dll!beft1l tor th11 proo ... b ,tat.td to be 'On' 
haYlne. vUco81tJ' ot 96 .~o. &albeIt at 10000, azuS, ot oou" .. , !t 
aUit a1~ "&411J wIth the phenol 0 ,, •• In. an. OOQta1n1ne about 
62 per "nt chlor1M 18 1&1d to be .aUltaoto"" tor .':uaplt. u-o-
do" l~. . _ ' 

rho two inS"dhnh aN a1~.d 1n .qual put.' b7 w.1&bt at 160OC, 
pret'l'&blJ with the addltlon ot 5 pe" o.nt b7 w'1Ibi ot & pla.tl­
olin woh al bloH.,.l PhOlpbat.. !h. ftlult1D& II1atUl'l 1. Itabl. 
and caa be ,tond. 

In aonutaoturtna thl oabl. th. Indlvldual ooaduotort a" In.ulat.ed, 
twltt.d aDd oOY.red W1th the laJ'" ot 1apresnate4 a.b •• tOl and 
vUn1Ihe4 08brl0 (or the 11k.) In the .. nner w.ll \IDd.Htood 1n 
the .rt. A 1&1'" or 1001.17 telt.d dl')' atbe.toe ot .u1t.bl. tblck­
n ••• 1. then .pplled around the thu. a •• eabl.d e&bl., and a dl"J' 
a.b"~01 broid 11 appll.d oy.r the telttd l&Jlr ot "beltOi. The 
lo-oovered cable h then pa.,.d through the 1al)"&n&t1na ecmrpound 
(1II1~tul'e ot ret1nOUl phenoliO oond.nla tion pl"Oduot and chI o"lne ted 
dlph.nll) vhll. "lnt&lnlne the oOlipOWld at a t"~HtU'" or' about 
155°0. !'h. tiM requlred to'1l11precn&tt the uJer of tel ted a.bee .. 
tOI and .. be.toe br&1d wlll d.pend on the thtcJcne .. ot tho lalltr. 
AI the cabl. 'IIersOl trOll the heated bath ot 1apl'llJ2&tillio ocapour,f. •. 
it 1a pu.ed tbJoouCh tu1t&bl. tnubb1ns d..,lo .. to 1' .. 0 .. the uc.u 
co=pound t"am It, out.r ,urtac •• 

In ordor to prevent a18J'aUon crt-he outer .urtAoe oapOund "hoft 
the tlD1Ibed·~lr. Or cabl. 1, lubJ.oted to hilb teape~turt. In 
IIrvlc •• it ba. been found adyantac'ou, In tCIIH 1nttano •• to ap­
plJ to the 1ap,..~t.d l&J.r or a,be.to. a .eoend coot ot th. 
1IIIpregnatlnl ccnpound to whloh hal ,b .. n added about 15 to 2~ or 
,round .lea or other tintl,.. dl v1d.d .1ntrt .011d .. terlal. The 
tapr'snat1ns oompound on the out.r turtec. ot tbt iapr'snated 
a.beltot then contaiD. dl.per.ed tlnel1·d1y1d.d particle. ot the 
inlrt t0114 aaterl&l wh10h aot to thlOken the OCDJ)0\m4 and Nnder 
It 1 ... t",o'Ptiblt to tlow. ..". a&:alxtUH ot al" 01' the 11k. 
1. not required or dt.lrabl. In the ooapound u,.4 to 1Mpresnate 
thl a,be,to, lIJ.r, finO' the •• b.,toe tlbr •• ~elY •• ,.tl.tao­
torU, pertON the l'W1ot!Qft ,ot· Hta1A1n& the cClDPOW\d within the 
•••• b1C6pll1ar,r att .. c~lOD. " . . , 

,~ . ... 

..... . 

. , 
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If an .1.ct~lc.l In,ulatln& •• t.~1.1 ~ be~.totor. ~n 11alt,d 
to loc.tiona Wb.N !l1Ib tellPentv., o~ the balord or 1At1 .... ~1. 
_tel'lu Mde the u .. ~ oNln&l"J tona, ot lnaulaUOo (luoh ., 
ru~b.r Yarnl,be4 .aabrlO, papep, .to.) UDd"I?&bll op pPOblbltlye. 
It'v11i, theretore, bt e.14ent that tbe Inyentlon wld.l)' ,zten4, 
the u"ruln." ot &lbt,toe Inlulat.4 v1re' and oable •• 

" .... 
A Mpldl), srovlnc u.e ot AJooclop b lit the auiutaoture of tbe ._11 
oon4enlert eaplOJe4 In tluoN.cent 11Shtlal t1Zt~,tOP ott10e., 
walne., houl.. and taot~le,. . '. 

AIOOLOR ZMULaIOII rolltUt.A 

16 pound. or APoolor - l1qu1d 
, 8 p0un41 ot Vattp , 
16 ounoe. ot Ittarl0 Ac1d . 

_ ounoe, ot TPlethanol .. 1ne 

1110 ANOloJ" 11 buttd to D vortabl. Yllcodt)' oboy. 820C (lBOOJ') 
and the SteariC Aold 11 add.d and cOIIIpl.tt17 tUned In. '!'he 
vatel' 1a heated to 9700 (2070,) and the trletbanollZllln. adde4 and 
thorough17 'tlrl'ed In. itt.r botb ot the.e operat1on. hay. be.n 
CA~rlod out. tbo Aroolo~-Stearl0 Acid oomb1natlon II poured Int~ 
the vater alxtur. wb11e ~latteJ" 1. veIl asttated and tben~i 
vholo ,,1atu" 1~ proc .... d throuch a ClOUold till. 0004 re.ult, 
"7 t.en b. obtained without the u •• or & ooll01d alII, ~Yldwd 
the .btu" I' ,,1taUd vUh • ~sh-.Pted "ul'lfJ~na ,t1JTft'. 

The Aroolor. art not 1ntlamnabl, and vben .1&8d 1n luttlc1lntl, 
lar., proportion vlth -oft)' other .. torl&1. be.- rend,re4 the CQa­
pl.tt ~OIIpound nOQ-1ntl .... bl.. rol' Inttano., & .txt,," ot about . 
_quol part, ~t AJ"oolor 2565 aDd &lpbalt ,ty •• a relultlnl ca.pour~ 
that vl~l not pe .. 1\ the, .p"d ot tl.... Vood •• ,. be laprepaahd 
luttlo1entl,. w1tb one ot the b1&bt1' ohlor1ne Arcolo,. luah .. 
Jf~6" tbat it vUl pat. tbe ·.oet 1'1&1d tnt. nov aPPI!'d to vood 
vhicb baa been treated tor n".PJ"ootDe •• , 'Uah At tbet t •• t. ua,d 
1)7 tbe ro ... t J'I'oducta lAbol'&tol'J' and '7 tbe 1u11d1,.. Dtpai'tMnt 
ot tbe Clt,. .ot •• v 'f~.' .• '. :~"':' ' 

W, ban not 1et t0un4 • _R,t tor uoolop 1n the tleld of n ... -
prootlas vood becau .. in aoat .... 1 vbe" tb. wood 1a tH&te4. tor 
fl ... eprootD... it 1. Uled 1J\dOOJ'l vb.... 1t 18 dot, 'xPoeea to . 
leOCh!, bJ ra!A, eo tba, one ot tb. ~phat. ,alta II pnnell7 
u .. d~ ov ... zo, theN ., be lpeo1al u .. ~he" th ... aat.rl&l\ 
ar. not aoo.ptabl',&AI ~~re. tbt prl •• pt ~lpr 1. ~tlt~.d •. 

~ .• f... :':. .... ~ h._ ·'~·/ .• '~~._::'/':' ... h:· - .... ...... - .... 
• • •••• 0 ~ ",: ... ; ¥.:i:'~'\.~' :.i- ~ •. - ..... ·li~· ••.• ••• .• 

. ,.. -'~.-.' ... ~-.-.. -
.,. ... ---:- .!'...."f~' MO"'S 091655 
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MOIlUJI'rO ClIDlICAL COMPAlU 

ThtH 1, ~wt tIM OOWltl"J a tna~OQ .. I'kn tor CoepCOW\ded 
vanl tor all MAMr ot u.... It 1. YeJ7 Uk.l, that 1n '0lI0. ot 
taw .ppUoat1one or th ..... ur1&b 1t would be d.UNble to bay, 
th •• nGn-lntl .... bl.. It 1. &1.0 likel,. that tlwI lnoOl"pOHtlen o~ 
Aroclol" vi til I'" otber r .. 1nou. "' vaq uttrl&1a would .lve otber 
d •• lrable propel"tle.. !be.e .ppllcatloae oould PI"Obabl7 be vork_d 
out 111 conJUDot10A with cOllpan1 .. vho are DOV 1ll the IN.1no •• ot I 

oc:ap0u.n41n& and .. lUna hob "'UI"1all. The ........ , .. o~ the •• 
campanie. 1ft each ot 0Ql' eale. tlrr1tor1e" . 

UOOlON ""65 ad 5"60 aN tbl ·.oat l1kIlJ en •• 1n thb OPPl1cat~on. 
T •• t. are under v.I t~ d.t.N1.nI the lult.bU1t7 ot the .ubatit".·­
tion ot .uoolol" 1260 tor chlorinated paratt1n 1n the tl"Mt.ent ot 
l*1l1nl and t.ntaf' tor \&II b~ the ",-,.. fh1. b tor the J)Wp0ti1' 
of 'C)ro4\lolna nOD- ntlqaabll1t,., 1Iipl"OYiq 1I01ltU" l".alltancl, . 
aM II1lde" proof 1111-. . -
The booloN a .. l"I .. rkablJ .tabl. and their 'upll"lol"lt,. 1n thle 
respeot to ch1ol"lnatld p4J'dt1n O\&,to.ol"11,. .. p107'45 tor th11 )NJ'­
po .. 1. 4 ... 0nltKt.d 1Jl the tollov1Jl& r .. ult. zoeporteeS b,. 0\11' 
laborato)"7. 

Light 'tabl11t,· , •• t. 

In .order t:) be certain tbet. the te.U VI" caaperabll 1n .. el"l' 
r'lpect, the,. ve,.. con4\lctod bJ pel'lonMl ot the A. 'I"Incb Textile 
School, 0'01'&1. Scboql ot 'lcbnol'OC1. Atlont., 0.01'S1a. 

. . 
The ... pl •• \lI.4 1n the •• t •• t. bAd bI.n pzoepare4 .t Ann1.toD prior 
to thi, Ylt1t. TM,. oonallUeS ot .eoticaa ot Jt1erbolle4 ootton 
the.dns 1.pl"lpatacl dtb ccapodttone ... hewn In thl tabulation 
belovo App:rox1Mtel,. 1~ or ohl0l'1nate4 bJdroc.rbon •••. appl1.d 
to .acb of the !apJOecnated 'IJIPle.~ '!'be chlorlnot.4 puatt1n used 
had the tollovlna c.baNot.ar1ttlo... • 

fp~3~ .• 25/~OC" -~:~i, 
Yl.OOl1tj • 2100P 115 SOS ·.ov Po1Dt . -SOP 

.. .. at· .... .' : -,. . 

A. v111' be noted, •••• N1. ,lsMnt •• nuei,., .. 20] •..• 1»20" and 
COC01, ve ... a110 .pplled to .the t.bl"!o. ft ... -pipent. Vel" and 

, .1n to&. tol1odnc PI"OJ)Ort.lona, . ' ... ..... . .. 
"20, • 10 PU~. ,.~ to -8 pal"t •. oblor1M 1A the cbloJO-

1Mt.d IQ'drocarbon. . 
.. .. . . ..... . 

Sb2C), • 10 pa~t. ib20, t~ 8" par~ '0h1~1M •. ' 

Caco, • 7' P~. 'CaCO) ~o 10 ~,.t. ·o!aioi-tn.. :.... .' . . .. : . ., ... . .........:.... _.. .. . ~ ._. .. ... :~. .. .• __ 4"_~._: __ ._'~ ........ . 
. ... f.. .III ... ~"....... .., •• r!'",· 

",' "~ '-"" -t."- .""tt::" :olY" ~ ~~ ... '. :'. 
. -. -~:- .~ -t .--1 .. • ~~. :a;e::· •. f~i . 

-. _ •••• " .... ;"::". :, .... -:.::-.~.:._ •• l". .-1't' "',_.' ~ •.•. 
, ......... · .... r.·' ... }..-~.' .~~Io:Ir~" . • ."'J ... l .... • .... -4· , ... ~ .. ..;. _~; '. -"~.t.~~~t::...t;: .. .zr:a:..... t ,f" '~l .. ! .. • ...... l 
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( In the tHte vitia the plalMnted a,lztuJ"e', the plpent -eer.d to 
tbe 'uJ'too. 01 the cloth ODd Wo.. Dot Tel'7 .veDl1 dl.trlbuted. 

!be ootual t.at. 8&d. at Georl1a "oh. 1D.01.e4 -zpoeure top two 
hOQJ'I 1ft • Oooper-lav,n 1.., oabiDet, thon .0nd1tlO111nc at 700P 
and 6~ 1.1. tOI' tau bOUJ't 01' lqer, and tlna1l7 telUIC tor 
v .. rpvl .. 'eMUe '~I"'eIIC~ 1)7 tbe p001) .. tlaod wit .. a Soott t.eter. 
'!'be Co~r .. Bev.tt oablMt laM a 0.1a,.. (tv .. quart. .. rCNZ") arc) 
l .. Jt a. u.. .ovo. or ~tft·Ylo1.t l1Pt. OD tU balb or ctJ. 
tdlAC t.at. oOftduote. at o.or,1& hoi. O't ... aa ext • .,.1ve period 
""l'61 JoaH 8&01 t ... bcNH' expoeuoe in the ·COOptP-Bevet.t ~~bln.t 
1 • .rouPlJ _qulva eat to 20 da,.· avenf' outdoor y_then",. Thte 
",latloo doee Dot n.o,.1.,,117 a~11 to tn.1le .t~h doterlor&­
tlon toeu. lu4l1na bJ tIM 4eteplcnoeUoa ot the ',n.Ue .trenatb 
or W\1Jrpresnat~ agpl .. , U vould appev tbat 2 boun' e.zpo.ure 
in the Coopt}'-"v,tt v .. ~qUYalent to wob aore thaA 20 daJ" out-
.1d. exPOIUN. . 

Suamarl.od 4a~ tel' tbe tt~11' Itrencth t.at. vere .a .hovn 1n the 
tollov1.'l8 tabule.t1on& . 

!!p'~~Atlon Mixture 

!2~2-1plaln oloth onl,) 
Chlorinated Porolt1n · •• ,.20' 

• •• IbQO, 
• •• caeo, . 

A1'00101" l~ • • • • 
• • 

Aroclor 1260 
• • · " • • • • 

Aroujor ,", 
• • 
• • 
• •• 

.1'e20,' 

• 11»20' • 0aC0, 
. , .• 'e20, 

, 11)20' 
• CaCo, 
: 

• h2O' " h2O' . • cacol 
'~'. , 

". " ', .... . ........ 
, . 

'ftMUe Strength (Xl 
On'!p~'d E%po..~ 

".75 21·2._ 

~7.7' 15.1 
0.9 17 . 7~ 

57.0 "1i·~ 51.2 1 .~~_ 

~.5 2-.0 
.1 21.1 

56.a 2-., 
58. T~' §:.9_ 

~.- 25.;5 
. .0 '0.1 

2.- "-.9 
59.25 ,O·L 
60.1 ".5 65.' . ,". iJa·! 6'., 0.6 
62. -0.9 

eX) Unitl al"O in· pOWIdI and, .:lo'r tor thN .• lnstllnc'l, the 
valu •• abovn.". ....... of t •• t ••. · ' . 

, , • •• .. t: .", • • ' . ... .. ....,... .. . 

'fhe con01uelcn Ire. til ... te.t .... that the AJooolON contrlwted 
lUel., It an" to ,be cleteploraUon ot tenen •• t"~th of the 
oloth UPCID IxpotIUH to ulUe·wlo1.t Upt . vbere". 'OhlO1"1Jl&te4 
~I"~rr~ 414 ~ppreo1ab17 aoo.l.rate det~~!o~~~~ ~.r tbe .... 

( . • • '.~ •• : ' p • '. :;. .. ... -

.... . " .• - .. , . :---- , " ':x::,.; .... .1. MONS 09.65', 
.. ..... ................ : ~.~.~_.. .. .f • 

: • '. " ........ 1.~ :.:..;.. :~~'; ~.." ~. : .. 

. ;"-':-':-.~. 'tl'::;'~~~~~~~ 
. '. - •• - •• ~.sII!III-' ., .. :;. -:. . '.~,,:::,.t:Jo.:~ .. ~m.~~~ 

.., - .... -_ ••• -i"""'t, ~.- -;---~.· ·~··~S· 1M ... ,.. 
- :/ . . . ·· ..... ~·H..f..~~ . 

• ~ ~ •• ,'. ...!: I\...:A:, '1:',' 



( 
con4ltloni. Alto, under ~ oondltlona o~ tbe ••. te.tl, all or tb. 
pllP1'.nh tried deol'Oa .. d ,"0 .au extent tbo t.tndezoinc .tt.ot ot 
th. ultft-'11olet l1Cbt • rue 1. pJ'Obabl, DOt abnoI'Ml •• 1nM the 
pl,..nte .boul4 be •• refloot.d • portion of th. 11sht r.JI. 

It bat bo.n r,pol't.d that onta1D pl,..nh deo .. a .. the be.t. 1t4 .. 
bl1ltJ ot chlorinated paraff1n, t~ acoel.ratine tender1nC Of 
troatt4 ootton fooda upoa .xpoeUH lA bot o11J1at ... · .. t .tabU­
Itt t •• t. on al or tbe t.precnatlon aizture. tl'l.d .. out.l1ned 
c.bove are nov bel,. I'UIl 1n the labol'&tol'J .t Ana1etca .. 

CCIIlMd'.d "Ith pIaU oloth 'anexpoee4 (1~)- tJM~b,vo;U.bOft t .... t-
. Mnt. &lOl1e .ttected the tolloviDI 1apI'O, ... nt 1A tepll •• tl'tnsthl s : 

CblOl'lnat.d PaJoottln 7.~ 
Al"oclol' 12~ 1. '" 
.A.roclot 1260- 10.5~ 

. A.roolol' ~_2 1l.8J 

'!'hi. Inc ..... 1n tln.U. urencth thl'ouah blpl'esnc.t1on 11 oc:cpon-
Ie.ted tor In the tollov1q c.loul.tion. ' 

Vhen the "'S-xpo .. d 'ren.n. StHDCth· 1 •• xpr .... d a. pel' cent of 
·Un,xpOl.d 'renll1',5trenstb" the follovtns relotlon1hlp 1. e.ldent: 

untreated Clotb 

Chlorlnat.d Para.r~1n 
.. ". 't2O) 
• •• 51)20) 

" "'. caeo, 
Uoclor US' " . • 1'120' " " • Sb20) .. " • COCO' 
AJooclOl' 1260 

" . 
• h2O) " • • Ib20J It " • Caeo 

Aroolol' ~-2 • ,.20' " ." 
" • 

• Sb20' .. • • CaCo, 

-. 

, . 
.... 

• 
! . 

Pel' oent R •• l.teno. to 
J)etel'lont.1Oft on Ix'pot""", 

to Ult~-Yl01.t Lllht 
51.9 . 

26.10 
29.15 ,1._0 . 
'1.52 

MONS 09.1651 
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. 
e~o.ve to u1tN-violet l1Sbt 1. ,xp ... 11.4 1n tha tollovln8 H­
lat1oMb1p, ba.ta 'q\l1Yal.nt Cblorlnate4 'aratt1n n .. tMnt &8 
l~' . 

AJioolor 1254 • " • Pe20J " " .lb20 
" " • CoCO" 

Aroclor 1260 
" .. • ,.20' . II " • Ib20' " " • CeCO' 

boolo!' ~.2 
\I .. • 1'.20' 
" " .8b20' 
" " • caco, 

Heat St.bUttZ 're.te 

98.2 
78.6 

102.2 
107.9 

Dot. tor tb' t •• t. tbat ba •• · be.n OQapl.t.~ v.re .. tollow., 

Cblor1n.at.4 KJdrocarbon .' . 'S;~ X.olved 1n 
Calm! tion \ br •• at 17500 

20 pa. Ohlor~tt4 h~rtlD ..... . 
20 PII.· .. J. 2.0 .... ,.20) 

. 0.'1 
20.00 

20 lIP. • '. • ."/.. 10.5 ... : 5b2O' 
20 .... ... .•. .1 6., pa. c.co, 0.29 

20 .... .\Jooclor 125' 
20.... ." • 
20 11M. • • 20 .... tt .. 

. . ..' .. . ..... .0.29 
. 0.00 

I. '2 .... ,..20' . .0.01 
"I.. 2 PI. I~~ '~.:.. . ',.0.01 11 .... 0-00,.'; _ .:r": .. 0.02 

~ . .' .:. .. . 
.. . .. - ... , .. ~ ..... -

•.... ,. . .... -.. ~ ;.0 ......... :r~-.' .--.~."" ... ., ... 
.• f~- " .,f ~ J .. I( ,.. - 09Z4.S9 . , 'r .... . _:.0;..,- ., '.;..s., .• ___ ".~;.I-t • MONS 

' ..... ..,". ,.. . .. _. '. :. ", 
..•.. ~ .... .;.. •• -~ .. -!.'!t. ... :~ •. ';'t:-~·".",;~,,~ . . ••. - ........ _ ... -•. !!'O.. -~-."'" -'i£e .. . 

.... ~. ~:-f!':..,.~'fMItf'n..~: ~~t44 ...... . 
· .•. ~: ... l ..... ..o.a.;~~;. .. " • .l.~' ~ -:.... _. u. ; ... 

to.r. \ .. - ':;:. ':_:.:_ • ..J.·/~.!.~ .. ";". ...- ....... . 

-. 
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MOJISAITO CBBIUCIJ,' C(JlPur 

Cblorlnate4 B)drooarbon 
Ccapo'lt1on 

~g ::: Aro:lor li
60 ~''''. re20i 

20 ..... .. II ,.. t .... Sb20 
20 .... .. .. I 2 .... caco 
20 ... AJ"oolol' 5--_ 
20 SUo .. .. I. 2 .... ,.20) 
20 .... " .. ~ 2 .... Sb20) 
20 .... .. II ,. 2 .... caco' 

.' . 

• Rel Ivol •• 1S 1n 
, bra. at 1750C 

0.002 
0.02 
0.005 
.0.01 

0.00 
0.00 

.0.02 
.0.02 

Theae 4&ta oleal'11 d .. on,trat. the .. rlCecS1,. 'upel'lol' heat ltabU1t1 
or tbe AJ'oolon at ocapaHIS to e!llo:rlnatelS panrrln. ral'Uo\llarl1 
l1an1tloant 11 the aooe1ezoat1q Mt10D ot h2O' CD the cSeoOllpoUt1on 
!'Qtl or ohlor1nated parafr1A. .0 IUoh accele:rat1q aot1on v .. not.d 
v 1 til the .trooloJ'll. 

Vbll. 1n .oat. of the t .. te vUh \b. AJ0001o:re OW" t1traU0n8 indl. 
catad t.be IYolutlon of aCl rana1n& up to o.~. the titration. VII'I 
10 1 .. 11 a. to po .. lb11 be vithin Uw ~. or exJ)el'lIHntal '1'1'01'. 
At. an,. rat.e •• e are quite IUH tbat O.~ JIll tValutlOl1 "PHe.nte 
t.b. aax~ SCI loa, undll' the oondlt.lon, or t.h' t •• t •• 

ChlorlnatelS JlJdI'ocarbon 
MIxture 

20 .... Chlol'1n&te4 hrottln an4 
2 .... Zina Borat.. ,,167 . 

20 .... Al'oolol' 12~ an4 
2 PI8. ZInc Borate ',16T 

12 .... AroolOJ' ~"t and 
8 .... bIol'll"l PhOlphate 

12 .... AJooc1or 5""2 an4 
8 .... '1'1"101' .. ,.1 rboaphat. ancS 
2 .... "20). 

12 pa'o AJooolor ~"2 &n4 
8 .... bUI'''l! rhoepbate &ad 
2 .... 1b20' .' 

12 pe. ".,0101" "'2 -UIJ 
8 .... tl'lOre'll Phoepbat.e and 
2 .... CaOo, ,. v 

128M.· APoolol' 5U2 ~ . 
8 pl. MOHlll Pho.~t. and 
2 ,... %1no Bozoa.toe "161 

.. . 

• acl IT01 .. d 1n 
4 hft. at 1150C 

0.01 

0.02 

0.00 

0.01 

0.00 

0.01 

• 

. ' .. 
.• AtWAa 
• #:.":~ . 
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MOlCWtrO CHiMlCAL COMrm 

H!A t tftADJI'EJI KlDIUM 

AI"O"lor bu bHJ) 'Iud tor, n\llllle .. ot r-an at ANdlton ... heat 
tronate,. _cU~. It La nov .aplo"d ••• uob ln tM BB-~O pllnt. 

CCIIl)DJ1, (075050) uaed Moclor 68 , beat tftliat .... odlua In _In­
t&ln1nl a aolU" lood batb 111 vb10h the, loaked 1_ Inch araOUl" 
,lorolnc pI'OJeotll... 'l'heJ opeNte4 one =1\ _1,. Aroo1o .. and 
onother utlll1 Dovtbea. 80th of tIl"t \ID1t. v .... 'II'. tor at.,.nl • 7"'" !beJ~" dl.contlnued the 'lIe of Aroolor ettt. dll00ver. 
Inl cOPI'ol1on 1ft the Aroolor 1,ltta, vhich 41d Dot OOCUI" in tho 
!)ovUlera • .,.~. 

A CCIIlpG.nl d..,lloped 10. equipment tor bt,t1n& pP01t .. ln which 
thtl iDtendt" UI.tna AroolOl' .. tht beot tro.nal' .... td1\111. :UDce 
tM equlpaent " .. DeVe •• 01d o oa.erc 1 aU,... nOIM or the .. wutl 
1l\volvlna Ar00101' '" nov in optraUOA 

Man, people cone1dt.inI AI'~C1ol' a. , heat tNn.f ... _"1v.. lawe 1t 
up IUbel' btU"'t 1t vould not .tand the t~"tUJ't ther ... qulrtd, 
or on account of twit. oOlling trOll the' Al'oclol', 01' 'l)tcaUlI 1t COlt 
110" than 011 noraallf u.e04 tor tbJ.I purpo ... 

Fayorable t,aturel to tbl U.I ot Al'OOlor tpl' th11 purpoat aHt 

1. LlCl'l1d at Z'Oca teJll)tNtUl't. 

2. Doe, no~ O%1dUI. 

,. Hal nlul, tvl0t the lpe01t10 bt.t ot petl'oltull 
011. Itnnall, u.ed .. tol' tbl. purpo ... 

. -. JlOft-1nJ'lGa1Obll. 

BrDRAOLlO PLt7ll) 

Cc:apanf (S76,-SO) operatlna a blah })~ .. u .... teaa-tlect:r1C ,tnel'­
atlns plont un AI'Oc10r 1248 u an ftJ\tJ'OUll0 _dl_ 1n thtll' 'OV. 
ernor Iflt... !'Iae7 do not ·u .. it .. 11 1ub:r1CODt. '!'be Aroo101' 11 
uud 1mtead of 011, _rtl, btCAll .. or it. pon-lAt'1oa.abllU,. 
lIbm 011 11 .oG In the 10.lmol' .,...t .. , 1t 1. ou.tc.&I'J to Ult the 
.... 011 r ... rrolJo, both tOI' the lUbl"lcatlnl and lovernol' 'fltlas. 
llbGn A1ooclol' 1. .eG In tbe ,00el'Dor ',It.. and petrole~ 011 In 
tbt lUbrloot1nl .,.t .. , 1t II "tCI"OI'J to •• ,r.,att tbl tvo .,.1-
t ... aM Utt ",al'Ott JtGape to,. the lubl'1oatlna aDd 10vernoJO .,..-t... ., 
V .. tln&houal bo .. betn tbe prll101pal ~l'CDottN ot the '\1" ot Aro-
0101" S n the f0ftmOJ' ."t ......... uU ot ban, tbe 011' 111 a 

'

oYem\?1" '711 .. catob tl ... In one o~· t.M 3"'07 ontM1 s.tabt an4 
ovar CCIIPCU\f" n.t1onl whU. V~~t1nJ.b~.t !~~e ...... ~. wOl'k11\1 

vlth tht lIDlt. , •. ... _: ......... _ ,... . . 
.'. ....; .. ,/, ..I,;~:.. MONS 09l"' 

• .' •• ' ',y" .&..'S ••• :. .;.: ...... "'J 
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MOJeAJl'l'O ClIDaCJL COIt'AU 

IIAMILS 

COIia-pAnr (1~'-60) baa obtained .... 1nteJ"OIU, r.lulta vUb baked­
on onuel. ccotaWns Doclol' ~,AoJ')"1014 t.1n and 'blo"I,) 
FbolphCte. p1penttd wlth Tltau1ua DIOJt1de e.ncI Zlno OXidt. Tho 

, .Mllo!· 11 bUt4 co at 1'500 (2150,.). Ther ba ... tOl.U'l4 that Trl­
or.lrl rhoepbatt a14. \he Al'oo1Ol' Oft 'bek1nc, ,&1.,1,.._ ba~ IW"taot. 

Thll .... ccapanJ' bU tound tbe,t 1I1Jte. or AJooclol' and Vtttanex 
(110. 6 1-80 aGd a-100) 01" Al':Jolol' in4 Tutu 110. 1 &Nl Jlo. 2) 
sln InttretUna propuUt. ,ICIIIe'lhat 11k. lbe 100. ''1'be7 ltate 
~\ ~I' prodUot. ha,e 1004 adbe.lon. ' • 

LAOQYBl! 

Ve ban a .,t1"J' ,004 pntJ'&l 11M-up on the uti ot Aroclol' 1n lc.a­
qutr. 1U tile booklet '·115 vb14h'v. ha.,. publ1.M4 tor 41.trlbu .. 
tton. 'l'h11 bookllt 11'" u. Ualt. of oca.pe.t1bll1t7 of boolen 
1254 and 1262 lD 11trooIUulol. lacqu.". SlDo. UtI. booklet hell 
be~n pubU.hod,· a u_bll' ot ao.pe.n1t. han Itartod ulna Al'oolw 
12'-2 1n ,~clo1 fluibl. laoQUtn, luoh a. are u.1S an hlp t.n­
al0n cobl •••• to. !be oca.patlb1lltJ' ltm1ta or Aroolol' 12.2 &1"e 
hllMr than thoet ot tta. hiahel' ohlopu. Al'0010" 10 that it. 1. 
po .. lbl. to tncol"Popate tDcNsh or tbe boolol' to 11'" it utpeli1C 
flexlbll1t7. You bo'l' th • .torsula top APoolol' LacqutP Wo. ,. 
wblch S1VO. U10 detatl- of tht utt ot uu. Aroclol' lD cablo 10.0-
que ... 

'!'bt vork done 1n our labol't.toJ')" alD«' Aroclop 1A lacqutn lndl­
catta that v. Itt .c.ewbat 1 ... cha1kInc w1th tM APoolol' 1&oqutrl 
than w1th tho •• .-4. up b7 ,othlr toJ'll\ll.... VI ,It praoticel t1"tl-
4ca trca. ch.ok1ns &D4 oraoklna and. VI btU ••• , better co10p "­
t.ntion 1A the vb1te and 11&bt. ool.oNd laoqu"_ 'lhI •• art l.,or­
tant con.ldtMUcca in lacqu.r auutactUH. ancSAroclol' ,bou1d b" 
,1 VI. llUoh .o~ contldeMt1on trca. nov CD top ,IMNl u.. luoh All 
an autca.obU. lacqull', ItO. It thaD 1t baa ",011.,t4 1n tbe pa.t 
'beeaut of tM rlainl prio •• or other "tint whlch are ,.nerallJ' 
u •• d..' , . .. 

• VI ha .. a ma'btp of cu.t ... " wbo u •• Al'oclo" 12'2. 12~ and 1262 
In the.~o~ o~ ~~qutl'. ..; 

lAcquer POJ'llulat1on Qbap, 

WoQ.V~latl1. Con.tltuent. 

1. A .... lD 
2. W1tPOc.l1u1oe. (c.ilulOi. nltr&t.) 
). A plhthll.r .~r :',?,t.eMP .' . 

: ... , . 
. .... . .••. . 

,. .............. *f ••• _ 

... oW 

-' 
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JIO~ CBDllCAl: CCKPAJrr 

Tolatlle Conltltu'Dte 

·1. '1'bt 11001101 conaU~"'ftt 
2. '1'2» •• te.r con.tltu.nt . 
,. 'l'!M h1rS~l'boD OODeUtuent 

Pinl,bed Lacquel' 

X "l' c.nt ot the Don-vol.ttl. .­
(100 • X) pel' cent ot tbe yol.tl1. 

Th. 'P'·l'C.nt.s. X. ot the non"yolatU. OJ' tll11-tolWinc OOM U tu.ntl. 
"1 Yal'J betw"n a~ and ,~ ot the v.!.Iht ot tbe t1ftllhed laoqutr .. 
• on-Volatl1. Con,tltuent, 

A. hal. bt.n abown bf the table the Don-yolaUl. Oaapontnt. ot a 
lacqu.l' Conilit ot'a re.1ft, c.iluloe. Zl1tl'&t. and a p1 .. tlcl •• 1' Ol' 
,ott'MI'. POP the ·rolln •• OIN ODe or tho .. ot '=:10 0I'111n 
1a&1 be taplO1'"'. OJ' a natUJ'&l "'11ft IUGh al Qua .. ,. be u. • .s. 
Gum Deamal' II a l.nll'lll, u,.d 1' •• 1n ID laoqu.l' t~atlon, and It 
can be taktn a. the nuabel' ont cCXllpontnt. 'I'M n .. btl' tvo cOIIpontr;t 
11 the celluloa. nltl'lt. ltl.lt. It I, allo kDovn ... ltrooe11u­
loa., Pnoa111n and .px.. 10 the 1nrSUltl'J In,enel'al it I, ··c:ttton." 
It CaD be PUl'cba.,eS In two tineS., the AS aneS JIS Il'acS... file latt,l' 
ara4. 1. the :)I\t the t II obl.t11 Ule4 b1 lacquel' u:out&otU"I'I. 

Tb, 1ft1tlal, indloat •• dltt.reno. In tb, .a\hoeS ot aanutacture, 
AS ac:an1q that the ~otton 1e alcOhol-loluble, and III .. anlna that 
it 1a l'el'lla1'11 101ub1.. . '. , 

Both IJ'&d., are ulual11 bOQlht .et wltb d.natured alcohol. !be 
YhcOl1t1 or the oottOft I, anothel' d.tana1A1na taotol' wItIi ",arG 
to HI Ult. '1'bt ootton that.1I c~, .. pl0Jl4 bf. tb. 1ndUltl') 
haa a "llcoalt1 ot on •• ba1t ,ec~ftd and 1. kDovn al halt-.ecend 
cotton.·' POI' the third oCDpon.nt 41but11 phthalat., tl'lo~'11 
phoapbatl OJ' o.,tOI' 011 ., be u •• eS. .... '.' . . 

At thS. po1nt an explanation or ttl. t.rm. "Pl •• tl01.erlt and ·.ot­
tenel'- btCc:ae1 MO .... n. 'lht &"'tl'lle lacquer t,obnolOilat u ... 
th .. , tel'lQ 'JD(m,.oual)', and top t.b1. re .. a the1 ban cc.e to 
.. an alJIoet ODe and the .... tblq 1a tb1. lMultl"J'o atrloU)' 
,peutAl, • tl'U' pluUol .. r .hould .,. • lol""nt tor'tlle ·0 ott on" 
and the l'tlln. In -Sdlt1on, it ,houl,d haY. a 1011 Y&pOl'l&ation 
loe. aa4 .bould oonr.l' .ucb propcl'tl •• a. tleX1b1l1t,.. p11abl11t1. 
ancS durabllU1 on the laoquer tna. Botb 41\)\1t11 phthalate Qd . 
trlcl'lll1 pho,pllate •• t the,. "qull't .. nU, CaitoI' 011. Oft tbe 
othel' band, dot. 60t. 1ft that 1t la cal)' • ,.,tlal aolY.at top 
·cottClft." It 40", how.".l' 'I1n to the .tUIi th. QQellt.le. a1. 
readJ .. ntloned, 1n ahopt, It '~'I"t. a 'ott.Dtn& ett.et • "no. 
the "... "Iott.ner. It • ft4j 41tt.,..ftO.,· u.a, _h.IA a pl"~lOl.ep 
and a "lott.MI''' 1. that tb~ toz:-ep 1I,a t~ ~.'~l~'D~.!01" th. 

I ...~: ................ ~ .. _ .. . .. ... ( ....... -.~ ....... -
• • ", "!' ., ~ " '" ' •• ;.:':'':'' .; ..••. :OCO' MOMS 09t •• 3 

' ... : ...... :..... ';-r"J"t1f~:-::!r::l 
; !,,.,; ., ·~21 •. .1 • '""::'ts.: .-::.: •••• ~,. 

' .. ' '.,," • .... . ":':.:.1.-::" c:-~-:-t ••••. 11. ... 
• • • "-'l' 0.:'_ ....... -.- ............ .,,' .1 -';'-"': - •.• ~... • . .' ---.- • 

-',fl" .• ,- "~: .. '" .. .; ... ;. , .. ..., •• r.-....... ~Wt!: I(\·~.a:·ol-'··~;. "~''''';.' 
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)IOIISAJITO cKlMiCAI. CONI'AJIr 

lQ-1-1f" 

nCft-yolatll. conatUueat. of a luq,uap. ,,1\11. the latter 1e a non­
lolY,nt, or, at ~.t. oDl~ a p&J>t1&l aolYlnt. Cutor 011 1. t7Pl­
cal ot tbla lattlr ola •• and 1. wldelJ u.ed al • lacqger -'ortener.-

Volatile OODltltuent. 

Thl Tolatne conIUt"ent, tON what la mown u • balaMelS lolvlnt 
.1xtw-.. thl JlQJ'Pot. of "bloh 11 to be " .. 4 a. a .ol .... at OJ> thinDe,. 
tor thl non-vol.tU. ooalt1t"enta. 'fbi coaponeQta of ·W •• lxt"" 
.UI t 'be 1ft lueII • PJ'OpoJ'tiOA to eacll othll' 10 a. to IMVI a uni­
tona ..... por.tlOD rat •• blD ~ l.o~r f~~ 4pl.l. and allo to .. ke 
lure that no preClpltation of tbe cottoa- v111 OOCUJO .t tM t.1_ 
o.t th1nn1ns. 

, . 
The JWabtr one, or the .• lcobol, ocapcment II pllIrallJ OCalpoeld or 
eth,l alOohol - 9~ &nil lNt,l aloohol. tbe .. tel' ec.poneat 1. _"'­
up In ,enlm or etbfl 'Cltatl an4 bUtJl acet.t., "hUe the b]'dJ'O­
corbon oc:.ponent uauall, oOAlI. ta of ao.l.oCDPoWld IUob al toluol 
or, top speoial laoquln I"em. at c.ble 40pII/l belllol. 

Pintlbed Lacquer . 
ne t1nUbed laoquer la prepared bJ' taJdns a ,lY.n .I!&ht of the 
non-volatll1 cOnatltUlQt8 and dllaol"'1nI tb .. In • ,lvln velSht ct 
~ volatll. oon.tltulntl. 

C C!!!J)!t1 t1 on 

'1"lw q,ue.t1on of CCllpeUUon v11l ban to be ... leve4 traa tvo anll •• , 
ttnt vlth H,ar4 to -the Aroolon .. re.1na. eAd .. coM "Uh rearr.1 
to th_ aa .ottenen. 81noe the Aroclora ba .... aore thl Pl'operUe. 
of aottenen theA of rellna, U. 10ttlDl" .re nearlr cc:epetlUve 
vlth the boclon tbaa aN tbl re,1nI. . 

Allblrol 

BeokAo1te 

Lev1eol 

I' 

COIIIl?!tlJ!l Kednl - SrntbeUo .. 
lIuaber .. ' 

801:' . 

-

Mamat'lcturll' 

!he , •• 1nou. 1ro4uota • Chealoala Ce. 
Pbiladelpb1a, Penne~l"'&n1. . 

~.U te COl"Porat101l . 
• " Yo_. .." YC?I'Ic:. . '. , 
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XOJlSAJfTO CSDUCAL CCltl'.ur 

C9!p!t1na ft.-Jn. - 'lAth.ttc 

!be R .. 1Doue h'o4ucte • Chealcal. 00. 
P.b11adelpb1a, 'e~71Yan1a 

AlleZ'1c.n CJ'&DI.1I14 • Chea1~1 COI'l). 
In TON; "-v Tort . . 

.w.rlc&n C7an&a14 • Cbeatca1 Corp. 
IIev TOft.. i •• T~rk 

"rioan C7U&111.4 • Cbe1IJ."l corp. 
I .. Toft, llev To~ . 

• 'arcplex can probab17 ~ cone14.~ a aott.nep •• well ••• ,...in. 

0 .. DIDIM-' 

Ccap!t1y: Re81M • S'II1-8rnthet1!, . 

Jfone (One ot 
Us •• oat 
"neull, 
\lle4 Heine.) 

Jlatval R .. lne 

{BataVia) 
(llnppOH) 

lapol'te4 • obt&1M4 throqb brok .... 

c~p!t1ns PluUc1l .... or Sott.neH . 

GNd. Trade IIaIH MonutactUHr 

bonlt.x 

'(A ro&1D product 
J'eO~nded tOI' 
lacquer tor-ulatlon) 

.'.,. 

.: ..... 

.. 

Monao.nto Cb .. lcal Co. 
St. Louil, Ml11OUJ'l 

Mona.nto ~a1o.1 Co. 
St. Loull, Hl'lcvJ'I 

hvaloo Product., Inc. 
Jflta-o, v .. t Vll'8tn14 

. CeUulold CorporaUon 
Ift&rk. !lev J 'HI, 
·.eroul •• 'ovdtl' COIIlpAn' 
·.~Ua1",ton, Delava ... 



( 

( 

. 10-1-__ 

CO!f!tlft1 Ple,tlcl"re O~ Sott.nere 

Qr&de 1'1'&4. I.... lWN.tactuJ"er 

ADM-1OO (A ao41tled·11nae.4 
011 top 1aCr'l' 
tonnaleUon 

Arcber-Danl.11 Mldlln4 c~ 
JUlvaUk.I, VI'condn 

CaitoI' 011 (8ak'~'I)' JUabel' • 
Jll.abel'.l5 
ltullber 16 

AI. 

810m The Bat.r 'Cutor 011 Co. 
810m Jen • ., C1t7 Jev J.ree, 
810m 
Uftblovn 

(A ao41tle4 caetop Sp.ncer-XI11OSS. Son. 
011 tor l&OlJu.r. Buttal::., Jev ~OJ'k 
tonaula U Oft) 

"Tbere .re other Uftutact.Ul'II"I or th ••• pl'Oduota thh 11lt 11 
bJ no .. ab. ocapllt •• 

In 111tlns th,l. prodUct., on1l th~.c that .~ in aOI"l 01' 1.11 gan­.,.41 ue. ban be.n included. Ther •• N .ca. not.ble exc.pUont. 
bovov.r, In the c •••• ot luem aaterl.le e. AbelTft, AIM-lOO 0.11, 
and S,.ncar-Xllloss 011 • . 
Th. materiel. 11.ted 1n tb •• e toble. mUlt not. b. thought ot en­
Urell u caapetlna product. becaut. thel "7 be aON laportant 
•• e1da or IwcU1u1ee In co-4.ve1OJ11Dent VOH vUh the ArodloH. 
In tact. 1t 1. bel1.n4 p"teHble to ",ard thlll .0" In thl1 

'Ught than •• CCllllpeti to... • . 

!t!4~ele. 

In th!nklna of aDl advantaSI. tb. AJ"'oc1on 11&7 bave, the It.ta .. ent. 
!Dod. In the tlnal P&J'&8l'&pb und~r "Cc:aptt1t1OA" IN.t be bOJ'ne 1n 
mln4. It 1, preterable to cont1ne on ••• lt to a dl.cul.lon ot the 
out,tlUldlne p,roperU .. · of the .\I"OC10N, tor Ull beU ... d that 
it II onlI thI'OUIh the, dl.elopaent ot .0IIe .pacitic propll"tJ thAt. 
procrH. • ,01ne to·be aaete. . 

Th. PJ'OPlJ'tl11 ot ~, Al"OClol"I that .hCNld be aphaal&1d l\1"el 

1. Lcr¥ ftporUatica 10 .. 
2. Pall oolor.. . 
,. Mba.loa 
4. ChtII1c&l· StabllU7 

a. , to USbt 
b. to vatel', aoldl and altaU .. 
o. to beat 
d • , to ox,S,da t.toa 
•• to m.1cal aotion 1n. pMM1 ... 

.. ~...... .'" ~· •. f '.~. _. .:- ........ ~.; 'I.'l''''\.: .. 
MONS 09l00o 
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JIOIS.U'1'O CDMICAL CClSrAlft 

S". IOn.1Dtl..aab111t, 
6 Bon-corro, I vene' , 
7. Solub1l1tJ In ocmaonlJ \alteS 1acq1Iel" .olvent. 

A nlUlDe ot the pro'Pel"Uel that boolo" Impart to lacqu," and 
the tJJ)" ot lacqueN tOI" vh1ch th • ., are I"IccamenO.d u,. be I1vo" 
brierl7 '1 rollov., . 

In a ~r-t". lao~el" the pla.tlcllel"-,ottenel" c~blnatlon, 
IUGh &I the utal diwt,l phtJullate-Cattop 011 ccnbln&tlon, u, 
be MVAI1toseoua17 replaced b, .n AJ-oolor &100.. 'l'bo "lul~1na 
lacquer 18 le .. ,ubjlct to checlc1q on4 crack1ne: en CNtlldl e~. 
po.un and HtA1M It, &10... -

A1"oolop 1262 .. ,. alto be lub,t1tuted .nUHIT tOI" the re.1n In 
certain tJPII or lacquer. the clear lac~el", 10 proOuced, I' 
prao~lcal11 colorlel. and provlde. on excellent bA •• tor vblte' 
eAGllell. Sucb onamel8, howevel", do not v1th8tand vl4thlrlnc .. 
w.ll .. thoee contaln1nc D ..... r 1n a4cS1tiOA to the Aroelor •. 

The odvantaceoul properUo. ot the Aroclol"l LA l1lparttng added 
veother rQI11tance to properl, tormulat.d lacquel"l ma1 be tracld 
to their r .. l,unco to the aoUon ot IWll1gbt., to their ~na&n. 
enc1 In the tl~, aneS to their extremo ohemioal Itabilitr. 'The 
Aroolo" do hot oxidln, "drJ," 01" harde". Tho A1'oc10rl. are un­
artected b7 dilute a01dl "ond even b7 hot oaultlo 'olutlona. ~he7 
«ire not lubJ.et to pol71"zoluUon, "neldltr or other cha.n&e, a. 
tar &I 1, movza. . 

, 

When ocSded to a nUroclllu1oeo lolution, tIW AJ-oolorl redue. tho 
vt,ooltt,llllhtl,. Tb1. chanc. 1n vl.col1 t r.takes place at once 
and no turth.1' cbanel due to the pl"I .. nce ot the Moolor occun 
on .... ral monthe I .,lna 1n OlOtH contalnln. 

S, virtu. ot thlir h1&b "t!'Getiv. l.n4ex, ther iJlpart apparent 
~G"th to the lacquer t11m. .uoclor 1262 hal adhel1 •• propert1e1 
and tbe beque" contalAin, It bay. 1004 a4hell6n. Lacq~r. con­
tOlnlna the ArOclo" 4r1 normall, and lin a bord. non-toek1. 
durable tU., ot eJitoell.ent &10.... ,~ , 

C.rtatn lloqqer techftolOS1ltl bave tound that'a lacquer c~t~~~i 
AJ'oelor OU 'be polllhi4 wUh a .1n1aua ot l"Ubbl"- and, turtbellSore, 
the t the Al"oolor ..... to iap&l"t • hal"der tlnJ.lh to a lacquer rlla 
than OUI, tPlcrea,l phoephate, 01' dl'but"l phth4latl. It hAa allO 
beon reported ~t propezo11 toraulat.d 1acquere contalnlns Ar~lol" 
Ihow no tenctenc7 to ·,pIW· OJ" ",veat out~ vhen butted. ' • 

. " 
, " J. • . " 

In add1t1on to tbI PI"OPlZOUI. of SIAINl int.reat , other J)zoopezo­
U .. ot tho '~clol'D 1\l"1) ot .·.l\l~ In tOnIN1'~!!!f iaoque" to t1 t­
Ipaelal r.'uJ"ftllnt.. AJ'OClOH '1$. -~5, ~ and 1262 do not 

t. lupport ocabaltlon, &;nd when prl .. nt 1D Dlt!'OCllluloeo t1l.11a tMf 

... . .... .. ... 
, , . , 

:. .... .. ' .. '.. .... . ... -5;,,1- •• 'I· ...... ':," 
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NO JlJAl'ft'O CHZMICAL 0,", AJII 

retard the Hte ot buJ'n1ns. Th. Azooclo" retaH the Hte ot tz-an.. 
r'l" ot IDOI.t,," and ot , .... thJ'oup a nltl'oo,Uuloe. fUJI, and br 
virtu. or thll tact hav. &11'.ad1 found .xt.nl! •• ute 1n prot.ctl., 
lacque" (01" applloa~lOD over thoe. tJPe' ot electl"lcal Inlulatlna 
material., .uch a. rubber. that det.rloHt. "pld17 in oontaot . 
wlth ~7,eft. ocone, aol.ture or other Yapor.. 

l'roceduH 

Upon vl.1 Uns a lacqu'l" COlll?anl. avel'1 .ttart ·.h<Nld ~ IUde to • 
••• the cheellt In charco ot rol'llUlaUon or pl'04uotlon. In large 
oOll})&n1e. the dlr.ctor or re .. arch .hoW.d alvar. be ••• n. AI a ~ 
general rul., a ,reat deal vlll not be acoOlllpl .he4 until th .... ' 
relpeeU •• 1041.,1duall are ... n. :. 

A ccaplete dl.cu .. lon ot the pl"operU .. ot tb.e AroclOrt Ihould be 
11v.n, emphaal. ~1ns plae.d upon the poellbl. formulation ot • 
new lacquer vlth .OIM on. ot the .. properU •• a. the backaround. 

Wh.n dl.cu •• lnc the u •• ot Aroclor. in lacquel'l, the .al.sman 
.Muld rea .. 1Htr that the Aroclorl are not .ol.,.nt. tor I'lltrocel­
lulo .. anci that tor tM. renon an exc .. Uv. amount ot AroclOl" 
muat never be ua.d 1n the formul.tion or a lacquer •. The l1mltlng 
p~~o.ntage. that can be u •• d rOI" .ucc ••• tul re.ultl bav. been 
~IlNt'\:1l7 worked out b,. a lore_ number ot .xp.tn.entl. '!'be tev 
.bple rul .. that auat be roll owed in rOrmul&t:nt laoquer. with 
th3 Aroolo" al"I e~OJ1.d 1ft a bookl.t .ntltled The Prop.rtlo1 
ol' Tvo boolo" ot Speelal Interett to Manutaotur." ot Lacqu.r .... 
Oop!.e. or tb1. bookllt 111&1 be bad on application to 0Ul" .al .. 
orrlce.. It 1. r.comm.nded that the .&leaaan ott.r copl •• ot thJ, 
booklet and th. bulletin "PlatUc1z_H • R •• in. - Ozosonic D1Ylalo:\" 
to lnt.rllted lacquer aaanutacturt". 

Attwmpt •• hould be .ad. to d.t.rmlne what partlculal" laoquer. _ 
ma~U1·Acturer .pecl.l1&e. in and what probl ••• he 1 •• tud.,.lnc at 
t~. tt.t ot the c.ll, 

Ar~~lol"' bav. t.ll" or 100d ccapatlbll1t7 vlth nltrocdlulou, Pona­
val'. Butvar, Tlft11 oopol,..n, pol,..,ln1l ac.tat., polJ-lt.,.rene, 
chlorinated rubbel" aDd eth71 o.llulae.. In '.n .... l. the liquid or 
'~Jl:1·.011d Aroclor •• ot 11ke ~~ re.lnt. One prlnol~l v.lue 11 
th.lr bhea10al In.l''tM... 'WbtH ,re.t tlenb1l1t1 la to be ob­
tatnedL l' "7 be Dtc •••• 1"7 to .-plor aux111arr plaatlcl&era. 
Soc." ~" the .xc.pUont are in chlorlnat.d rubber and 1ft _th.,.l 
celluloee w~re tl'Xlbl11t7 01" hAI"dn ••• mar be .,arled .lmp11 b7 
•• lect1na &D AroolOl" ot the proprr pbJ.lc. chor4cterl.tlc.~ 

The liqu1d Aroolor •• ueh at 12_2, 12_8~1" 'l~ vill ~r.at17·ln­
crea •• tl.Xlbll1t7 but vtil cauel .0ttn •••••. Th •• eal-Iolld. luGh 
aa 1~60 or ~_2 vill 1apa .. t .ea. fleX1bll1t1. ',,1 tbout the .. rk.d 
Ic(,enJnc .tt.ct. !.be brittle, rtllnou. Aroclora .uch •• --6, or 
5460 prodUce va". ba~ coapOlIUOD.I vlth IXc.l1.n~ .~t101l and 

.. 
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velth.J01", qul1U... It a alnell .AJ'oolo1' do" not !apart t~ d.­
.J.l'td _.lnatlon ot Pl'opeI'U". 1IIua11, .e.. a1sturl ot AI'ocloJ" 
v111 do 10. It vould .... that 1n polj'atTNM aoldlq cQllPoel .. 
tl~n., tbe .... 1noua Aro,lo ... o~uld b. ua.d a. a flux 01' flou ~;o. 
lIIoter at aold1nS ,t'aperatUH' vlth~t cau.lns .ottn ... and. flov at 
normal tlllPeratUl'". SCIH II1Jtture of Ar,c! on or a ccablnatl oft 
ot an Al'OOlor vlth &DotMr pla.t1G1I.r .!ther 10114 01' liquid I 

!llsnt l)e "qul ... d fol' thil P\lJ'P~.., \ 
or COUI''', It 1. vdl known that tor alJcaU .... 11.tant coatlngl, ~ 
oOllblnat10M of Al'oolon (125--1260 and ~~60) -lth chlorinated ' 
rubbu ha •• blell "ued tOI' a lons ti... At, t&e pr .... llt t1Jd. tb. 
u •• of .qual part. of Ar~lol" 5460 an4 .th,1 c.llulOi. 11 belnC 
pu.hecS br OOlllpa.nT ("18501 a. a ",ather r .. tltant coaunc. 8111. 
l1al' eoatlnca of low .1Icoalt,. pol,..~7P'a. and Aroolorl would 
Pl'obablJ be or .alue. . , . 

Al!!MJ -RAVY ABROJlAU'tI¢.\L SPICI7ICA'tIOlf 

LAcgozR - CAMOt7PtoAOB , 

AJ-L-2l 
8 OCtobel' 19" - 'a.. I' 

TA8LB IV ' 
Control 'ol'lllUla • Ol.al" Vehlel. 

____________ I~nared1ent. 
v.lib' ~'!gnt 

lb •• per 
P.roent '100 gal. 

Parapl.s RO-2 (1m) 11.1 90 

~~tl.!c B-2' I~ In xIl~ne} ~.6 ,~ 

J..:'~~!OI' ~'60 -_.. . U92'" .. , " ~'~Jl C.llulo .. " to • 'lc)(1m) .. , " t' t11' .. o.a.I.) 
C'llulOl'-.l"~te ~ 1ft Ith,.1 9.'- 15 , 
__ ' aholton 

... -
!.~!".t.l Algollol , '. ,., . ~ 

• .. ' , 

Ethll Acetate '.5 
lNtll Aloohol 12 • .- -' 
Eutvl Acetate 22.' ... -... ,.. .. 

' , 

VOIUDI'" 
,al.pii-·· 
100 ,al. 

• 
5 

15 
~5 

',-Ar~tlc·Petrol.u. laphtba 
1'lp! 1 , Orade It . 22'., .' .... ~.' ., ... ' 25' .. -_.' '. 

1$ • 

... ...... . , .... 

.. ....,. 
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It 1e alto or TalU4t 1n otMI" ".in. vhere a b1Chl7 alkal1 1''' 
autant pla'Ucl'll" 11 required. 'ape" b7 Bovl'an, Paint. . 
TeoMolOU (Ht.NftC. tOI" Dee .. "'l" 19-'6 • .sated Janual'7 19)7) 
Incl1cate un1 poeelbl. appllcaUonl tOI' the Al"OClol'I. Sa 11. 
to lacq\lel' trade at pH .. n~ aJ'e oontlned t~ apeclalt7 au\lt&C-
t\lrel'l. . , 

"'e COIIpaUb1l1t1 'ot Al'Odol" "65 1ft II' .ec·end nlti-oo,U\llOle 
1. IncUc4t.ed a. r 

1. Bet •• en 2'.~ aM 26.~ b7 lnapeoUona tOI" bhah In 
th1A lied tllJU~· .' '.' . . 

2. Betveen 1),1" and 16.~ b7 1napect1on tOI" 10 .. ot 
. Sloe, In tblll .. ,d tll... . . . 

Th. pl'I"DCe ot a .atual aolvent ,uCh at dlbut7l pbthalat. ral ••• 
tbG oaspatlbl11t7' 

The tor.u1atloQ or • ~lexlble laoquel' d •• lcned tOI' oven dl'llne 
1, clven .. tollow,s 

Kon.Volatl1. 25" 
VolatU, 75" 

{

lS-aO S.c. ft.S. KltrooellulOie 
t1'lcl"tt'11 Pho,phat. 
M.)Clol' 12'2 . . 

f
81nsol . 
Alcohol 
&th1l Acetate 

Thia tormula I, intended tOI" application tolloved b1 ov.n 41'71"8. 
All' dr,'lnc at atmoapb'1'10 t."p'r.tul'l oaua •• bluahlna •. II. 11041-
(lootlon or the volatile pOI"t.101l I, ,usce,ted vhen all" dl'flne I, 
"~. '. 

V~lCltll. 

. . 

.. 

I 
Alcohol' 
ItohJl Ao.tate 
Butanol 
Jut1l A,eta te 
toluol " . 
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10-1-H 

.U88~.t~·tor.ul.tlon 1, .1 tollOWI' . 
1/2 lecend ~lt~~lllulOlt, Dr7 
AroolOJ' 1260 . 
T~lcPll1l PhOlpbot. . 
34ntlcl .. ~ 8-16 "1 be lubltltuted tor 

TrIcn"l Pho,pbat. 

100 
80·10 
)9-70 

It the ~ltroctilulOl' ltl.lt doea not hayt .urtlclebt ~.'l.tane., 
• COIIIpotltion ot .lJ'ool"O~ with • ohlo~1n.ted ~bbe~. Sthrl Cellu-
10 .. or a Vlnrl !t .. b &laln ud.nc Uoclo~ la .ug"ted, oneS 1t . 
tM t18xlbUlt111 not lutt101ent, 1t can 1M lIlproYtd bl the Ad- . 
dltlon or a ... 11 .. ouht ot on. o~ the llquld Aroolor. luch al 
12'2 o~ 1254, .1thOUCh &lOin frlore'1l Pbo.~t. or Santlcl.er 
8-1& could be und. 

In coatlD&a .... i.n .... l. !'Ule£ tht hard "I1nO\1. Arodo" wlll: 
produce "17 .bo.~ M4 VI,.., re' I tant ccapot1 tion., but the .. V111 
bt b~ltt1t. ~ liquid AfOGlo~ vl11 tand to product tllXlbl11tJ 
'tNt 1101 be lack1ns ICllevhat ln o.dh .. lon. It 11 ~or that rea.on 
that vt have IUIP.ted AJtoclor 1260, wbich 1, about holt-vol' 
betv',n and v111 product. cOllblnati.on ot tlexlbll1tJ and aeSh,· 
110n. It will be obvloul tbot herdn ... can then be IncreGud by 
the Addltlon of a hArd.r Aroolor .uch 41 ~60 or the tltX1bl11t7. 
can be Inerta .. d bl' t!W u.e ot a l1quld Aroolo~. The Aroclol'l 
them..lwel 4re unaff'ct.d b1 aold' and alkali. 

Stoe-ott Vu.a 

The choraot'~1'tl0' ot •• top.ott vax thould ~ at to11ovl, 

a. 
b. 
c. 

d. 

•• 

T1Jht.l1 &dhere"t to •• tal turfec.,;· 
Shoul« Dot " .reaoved at • ~o.tIr te.peraturo ot l6oC>r. 
Should Dot be"affect.d b1 ·th. 4eldl or alkalle. ot 
electrolJ'tl0 bathl •• 
Should pr.vent el.otrolJtlc aotivltl' on the .urf&e. 
coweNf. 
Should be 1&1>&_11 of NaOYal bJ' .olvtnt vapor ph" • 
clean'1n& bath., ~1 .. lt1n& in ~o111n& vo.ter, or 

. Ol"dlNU'1 oleanlna iolut1one. . 
." 

!uaa •• t1d oo.po.ltloria are .1 tollower 
' .. 

. ".tl11de f;'cn .. nto Mer~1Jiao) 
ArooloJ" ~.~ •. 

Methld. (Monaa.nto'Kenl .. c) 
AroOlo~ '_65 . . 

lottenlna 
. POint 

llBOC. 

l08Oc. 

An at.t.e1l'Pt Vat ade \0 u .. the .. ccapoeltioa. 1n\'~1u't10n ton. 
.bJ dl .. olYina thea 1n t\.U"ptnt1Dt. nu, va. Dot partioularl1 .. . . . ~ ...... ~ ... " . .. ..... .'. ... ' .. '.~.. ".,..... ..... 

:.: .' ".', _" _ .•• ~ ...... ,.i . 

o ...... ;,;,,.. "'1' ... -. ""~.'#.'. "'l·"~""~".,..U'''&~·' 

...... ~~. ":~ :<::.~-.. :. : ... :._\~;;:~: 
•• .~. :-: •• "l,/~'" J!-":~.'. : ... :.:i}',' ~ ~~~ ... 

. .. ',.:.:. ..... .-- •• -... . ~ .. S1 .• ~1":'" ~ .. _ 

.... 
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tucco •• tul l1nee at roaa t-.p.rat~ ~e 4e~ o~ aOlubl11tJ 
va. 1 ... than 12". It II-lsbt be poealbla to' u .. a "" concen. 
trat10ft of vex 1n twopenUne at SO-1SCIC. P61nt1B& the .,t.41 ..J 
,W"taca vitia tlM hoC .oluUoa. - . 

:. ' PAl!!! 
" 

Palnt. ocinta1n1n& AroclOJ" haYe IhOWIS ~lcable ",,",bUl t,.. taJ" 
betur than anJ other .paintl a,alnet whioh the7 VI" t'lt"-4. 

• .....~ # .. .. •• 

One 1'2"lou. dzoavback. hoveve,., 18 that p&1ntl ocn~lntDl Al'0e10r 
do n~t brub e. ,..ed11J OIl the nOl'll&l houa. s>alntl. Pa1nt manu. 
toct""" iDt81 .. Ued in quick dnlne ~t. ,bO\lld be Incounpd 
to'tJ"J' AroelOJ"' •. UDder wal" condlt.1m. U2eN 18 plat 1nttl'8.t 1A 
the ao.nutaotUH ot tl,..-Ppoot pa1nt1n, top thl 1nterlor or ,hipa. 
A1"O,,10n IhouleS be a "etlnJ,te contl"ibution to thelp tOl'lluleUon. . .. .. 

Al'0010p ~ b IUGo ... Ml,· ueed .1n ·ogout1a" paint vhe" 1t 
1IIIparta tl&IIlepr~~I". - . . 

VAftlUSHIS --
TheN hAl been onlJ a 11m! ted Mount O~ vork done 1n OW" labor •• 
tor, on the lubjeot ot Al'Oolop in Yam1,he. and treD that work 1: 
ha.a beon oOftcludad thAt th41 llleet l1kelJ field tor A2"0010r 1n 
vDJ-nllhla 1, In conJuncUOil 'WIth lOCH other H,14 luoh •• I.ter 
Oua or DunaP. 01" one of the otbel" cc::..on1J used lUlU, 'incc the 
u •• or A~lor al01l1 ha., 1n 0I.l2" IxPerl.nce at ll •• t, 'pYln a 
tllcll:ln ••• to th. tlla,!.. ' . 

, A2"oolol" 1262 alxed wi th lal t Wla O\D anel Out w1 th nllphtha rur-
nll~ II yar.nl.h ~.. . 

'!'he AJ'Oolcn "7 be u .. d In anal1-pJ'OOt ~.mllh.1 bJ Incorpol'. 
atine uw. a. a cold oul 02" a. a chill baoJc --' and tOI" tbe pur­
po.. v. "O~nd ~Ol" la62t thl AJtoolor -7 be lald to 
function IUbeP ~ It Mia 01' ., an oJl. Ia o the J'. vorda. bJ tbl 
.4d1tlcm ot the AJoooloJ', a abort 011 "mlab tak.a Oft 1lU, ot 
thl ph}1tl~l Gh4l'aoteJ'laUo. ot a 10lIl 011 "aml,h. our vol'k 
alol\& tbl'.11M hal .~oatld that the belt procldu" 11 to cook 

. (1n t!ut 'uaal ~J' Ulna I' .. 1'I,1n .... JNJ'I pbeAoll0 ,...In 
'Wt 1111111' i:D17 balt uaual MlCNDC, ot ~ ... ftIOd 011. When tbe 
"arn1.h at~.U,. propel' ~7; tM .uoolor .. , be adde. cUrectl1 
•• a eMU MC. ~u. n!'ft1lb then Ud~. U, the aual . .anne 1". .... .... ' .., .... .. .. 

SlRoI Aroa~Ol" '1262 b .' ie.s..,o114 "Iln,' H 11 beli heateeS unt.11 
11ClU14 betoN lAtrofto1J2C .. tbe chUl bAok·, . 

.' ".. . ." • : .. •. .. .,. .. • .... !.' • . ... ' .... 

An optiOnal _tbocl 1 •. \e U .. ol ... 1t 11l t!w 'UU.Ane1' and alSd In 
the QlU~ th1M1q·GPe"ttloa. :.th1, " ... on •• , ", .... poea1ble 
... n. ot U\lDdl. tlwt ,uppU .. :ol QJ.ua .. voo4 o1~. %Jt ot.Jaer . 
vord., It aott ... A4.on .• ubet~"uh.--. ~.'.f_ •. ".1ft lub-,:.. . 
atlt1l"'. . ._--' - ......... ~.-.-•• ' .... ~. . .. 

;1:';~~;.7*".;w.:~l';~. . ':-. ~l:,.·.~.:.t ..; 
..... : --.' ,c;~':;"'; _,,: =;it#(of.\~~ MOhS 092672 

. • ': .. .·-:.-r,· ... ';"r~ • .w ~ii~Ii· •.. - . . ,. :' .. ';. '''~: .. ~MJ;;"~~' '$I~" ;J:;' .-. ~~j'~~:-
~ .. ". 4.,.· •. ~:'f :{;-~:!~:.F::. ~~"'- _':. '"..-~~ .... "'~ ~:iiI'€~';'~ ".. . .. ".,...... .-.' .,.. ......... ~ ....... ~~~~.... -....... 
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In reSard to the alkall re.l.tance, ve have round ~t prov1ded 
the other materlal. hav., of th .... 1 ••• , eonalderablt alkall 
re.l.tano •• tb.n the AJ'ocl~r w111 add to that red.tanc.. It 18 
not. po .. lbll, bowlver, to U'I a N,lA ,uoh .. I1MtI 1'00ln 01' .. tIl' 
su- haY!n& poor alkali rell.tan •• and l.part hllb alkali re.l,­
tanc. b, the add! tlon ot the .\roc 101'. , ' .• 

Aro:101' 1262 can be u .. d to replao. up to' 5~ 'or the ,ohJDe-wood 
oU In v&rn1lb... . . 

•• 9. 

1. It .. ~.I' lUll, roaln.: or other ch.ap re,l .. I, ue.d, 
the Yarn~.h vlll be lultab1. on11 t~r 1nterlor vort. 

2. It a ,004 10~ phenolic re.ln l. u.84, the v&mUh 
vl11 be .atlltactol'J tor Ixt'I'IOI' puZ'p" ••• 

Varnllhel contalnlns AJ'OOl~r 1262 aPe not .upel'l)r 1n qualltJ to 
umllar vam1ahee 11&4. vlth tuna oU alon •• w1th the potUbl •• x­
ceptlon of a v.J/'7 111lht ,~pr~vem.nt 1n aIkall N'l'tene., fl.XI-
bl11t1 and adhl'lcn 1n .~ formulation.. . 

" 
VamJeh •• contalnlnc AJ"Oclol' 1262 .~ft.n at low,r t .. perUuzoe. 

'than do varnl,h ••• aplo11ns ~11 tun, all, and .~ aPe aora sub-
J •. ~t to "prLnting" and "J'J"J.~ wh.n waMD. , . 

The advantap ot UCH ... d tleXlbl11t7 at Al'oolOJ' yarnUhel 11 
lo.t'at lov ~peratur •• due to embrlttl'~.nt at the Arocl)l'. . . -
8e~.u.a AJ'ooloJl'l v.ISh aorl pel' .. 1l~ than obln&-vood all, th., 
UOH'" the coet :>t nmlahtl (vh1ch a" 1:>14 ~,. tbl 1-11on) 
even 11 put at ,Use .... p'rlo. per p~d aa t~ 011. 



( 
T~ conol"Uon ot t.hl" t.nt. 1a I'I1)OI't.ed u tollowa: AJooolol" 
12'8 11 not & v'rr .atl.ta;tOrJ tlu14 tor ,.neral u •• ln 011 sear 
pwIl)' at 2500 pOWl4, pel' ,quare !.neh. It 18 erp.nt1 ve a. the 

. pwaJ) rlqulH. aP,eol.1 paint on the 6ut.a14e and In,lde; the opel". 
aUllS ,.In,. 18 nanow aDd the Vt&J" rate on the pWltp t •• ta va. 22~ 
per 1000 hOUH at. lOOOp an4 25 pOW14t pH .. "N. . . 
Our .rper1aental von 1n u.lnc Aroolor .. a lubri06nt In ,UM . 
turbln •• va. not ,uoce.,tul, du. princlpallJ to the tact. that 
the Aroolor 1. ot luoh .hleb 4e'nl1t.r that it. ;plck. u'P, an, bit. or 
grit tbAt ... ,. be ln th. 1,.lt .. an4 tloatl n up In, \he beerlne. 

Petrole. 011 bavlq 10 lINch lover denllt,. allowl moat or the .. ' 
partlo1e. to •• ttle in the b,ttaa ot tbl rellrYolr. 

Unlt..d atatea Patent. '2.2-5.~9. a •• laned to'Cel1ulo14 OOl'ool'Qt.lon. 
4e.crlbel & It ... turbine lubrlcant. oonel.t1ns ot 5O.part., ot ' 
ehlorlnnte4 41phen,.l ,aneS SO partl, ot trhl'Jl phOlJphAte. 

, . 

. I. P. Lubrleant.l 

Much at.tlntlon 1. b.lnc I~v'n b,. lubrl,at1nS aen to the matter or 
lnCHCI.'tna the tUII Itr'neth or 100.4 oCl.rl')'lnc capaclt,. or lubrl­
cantl, partlcularlJ 10 .1 to be able to UI' ... ller ,e.rl tor a 

( given ,load 

'%'hII'I aJOt a ."at man,. luch lubl"l:at1ns ccapoundl nO" on the 
.arket. ~ a cl.l. the, are oall.4 "!xtHme Pre.,ur,- or Z. P. 
J,.ubl'lcantl. ':. ' . .. , .. 
It 1a vill aoc,pt.d !.n the l"brlaatln. 1nduatrr that b,. thl add1-
Ucn. ot c.rtain .1 .... nt. al Chlor1ne. aulpbur and othel'l In t.he 
proper tora to & 1ubl'lcaUna 011. & certalA chelilcal comb1naUOh 
t.ake. ploce vlth t~ 170ft OJ" tt.el .. tal bearlna aurtac.t. ThOle 
tw-tac. Oo.poalUona tend to pre"nt, ae1aure or thl l'Ubb1ng IUl"­
fa., .. uncSlr extH" 10&48 an4 un4,r wblah 10&41, It the '01,' 
lubP1cant v ... PU" 'II1nIral 011, .. l1UH or .oorln, vou14 l'et"lt 
.t onoe wOUSh tlla ta~l~'i, ' 

In ait_pUna to ell.n" boolo!' U IlA utr... "H •• ur. lie... it. 
1a UI'J' 41ttJ,oult t.o ••• lut. ,n. c~ .. tlV' .10&4-0 •• Z'71.,. " . 
capaoU!" "vlth.otheJt .atH .. PH""" bU ... luch ae le.4 loe.P. 
actlv. lulPbuP, la~on1tlabl. 0111, lulphUJ' chloride, eto., Without 
aotual ... \11" tl"Ola .ab&uet1.1 te.t.a not onl,. or the ., •• loue 
I. P. te.t1na l14oh1nel# tNt allo trcal actual .,"100 under normal 
oP.~tlnc conditione •. It 1. HOosnt,.eS b7 the lubl'lcatlns In4"a· 

. tr1 that "Iutta obta1ned on te.t1na .. .2hlD"~ luch .1 Alliin 
.. ohlne. 'l'1Mln .. clUn. an4 othlN, "&I) .'l'J Uttle un1 ... the 
r .. ulh al'l 0~"1.t,4 an4 p~.eS bJ •• "lc. oon4lt.1ona. It 11 
true that til the pa.t APoClol' hal been te.ta4~ .. .,. a. p; bu, 
on the 'l'1JIk.n anch1.no ac T1Jaken 1011el' "4~lnc and, ~ the Olnel"al 

..... .... ..... . . .. •..•. :.-.- .. ~j,"' .... ;... . . ::~.: . . .~: :~.~ .. <: :~.: '.. , ' " (t~ ~',:' ".~;: ~ 7;.;. ~""" .. ' .:'.... .. 
. ...... . r..\ -:'I~' 1'. ~... '.. •. ... . ..., 

, . ',., '."'~'" :'"!' .1l.;': ',~" . ,"-: . .I' 092b1. 
, •. ' .• ' ,w'. _ • ..;. , .. ~ • ...,:.o<<t ..... ' ~ ~. '!~ .. t\NS •• .... • . ,... .... ~ .. \. .,." ... -----=--..._ nv • '- - '- - .... . .... -. .. ol.' - -._ ... --:.~ .;1..... • . • _ 

• • • • ' ...... 'J~~~~ ... i!~_~. _ _ . __ .. ~.:v,,,-:\. 
:,.; .• ';;7 .' ~. ~.~~,,:~~ ,:".''a\r;-:I~''~~~~_'!'':t.~.~ ...... .,.. 
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Moton .. ohlM at (Jen."1 Moton 1 ... a1"eh, ancS 1D .ach ca •• the 
Aroolor &4d1 tion baa ahove a lI&J'1i:.d 1ncr..... 1n load Cal'l"71ns 
capac1 t 7. .' " . . : 

lSeveral ocapa.n1ea 'are purcbal1nt1 hoolor todat ~Ol' u.. 1n lr. P. 
Lubl'lc&ntl, but 1DcUcaUona ar. tbat tMJ .aNU .. a4d ot"'1" . 
element. alona vitA t_ Aroolo1" t.o acbi ... c~lM:lal "lUna at 
a lover price. S1nOe ve baw. new.1' I"Wl •• !'Vlc. t •• tt on the Aro .. 
0101' ourteln, and tile tev ccapan1 •• purchhln. AJtoo10r are 
natural1J .el'J. l'd\lOt&n~ to 41vul,. tbell' ~1"ltnce alons v1th 
"hat other ohea1oall; it an,.. tM,. are \WIne in COftjUDotlon "ith 
the Al"oolo1", the be.t that can be don. 1. to ott.,. ec.aentl bJ 
.... N1 ot tM ocapan1" vho ban t .. tld tbe »00101" and po .. 1blr ,I .... ,enaJ'&l lftt.l'PHtat1on· 01" lUU.IUOU .. to "here 1t _1eht 
tlP4 .jn'8 ,.nnal pH .. "t 4&,. appUcatlOl1. 

'l'op CYlinder LubriCant . -
Iloent17 the'praot10. ot putt1ns alubl'1cant in actor , •• ollne 
hal 'beOCIM tlUitl ' .... ral. 1'h11 1 ••. 01" acun., to lubrlcat.t the 
top •• otlon ot the ql1n4.r. 

v. hay, tv:) CUltcae ... who purcha •• Ar0010r "pUl'lJ tor ule 1n 
the top orl1nd.r lub~lcant, vbloh tb., aBk. and 1.11 • 

.... e do not knov the tunot1on ot the AJ-ooIOl" In th11 Ult othlr th~.n 
t!tat.the .. cuatCIIHn tell \l8 that it pennt. the d.poe1t of 
carbon on thl .&ly". Ve uncS .... ~ t.hat· th., "I. a Hlathelr 
lull perc.ntoc. or Al'oclor 1ft the lubricant. 

On. or the.. cnaa tOIle'" ••• ·.Aroolol' 12'8 Ud tbe other us •• 
Aroolol" ll~ • 

..... bawI·dont Vtrr little work with ~ Aroolo~ a. a top c7l1n4er 
lubricant but "ou14 .ulle.\ that Al'oclol' 12-8 be Ult4 1n .. all 
perc.nta.... '1'bla AroOlor w11l 'be·t?\Ul4 ccaapl.t.lJ .olubl. in 
low YIlCoel tr 011 an4 .hou14 not caul. an,. appl''801abl. 41ft.Nne. 
In 1t. oold t •• t. !bi. 1. ottln add.d to t~ , •• 011n. to achl.v. 
topwcJ11nd.r lubricatlon.. ~ '. . .' . . 

C~J ('D5900) obt.ab'4 •• o".h.nt l"8.u1t~ ~tnC Al'oolo~ _1$ 
On a be&r~ t .. t. op8ratlnc 1ft .tl'alcht Aroolol' .~.255·26QOr 
(12--12900) tor t'lO "..Ir.. hob 1 ... oarbonUatlOll and decca .. 
~OIlt1on than v1th tbe u.ual .p1n41. 011 ~r the .... e0n41tlon. • 

. ' .'. ~" ..... PLASofICS: .. ~ .. ~.: 
• .. r • • __ .;.~. 

Comp!tlbll1tl or Al'OO10re ,,1th C.llulOie Aettat. 

I SaUl •• ntal .... ort. oft.. c.,.t.lbllltJ u .. ite· ot.~l~·'l2'62 V.H 
., a.natn~a vitS u.,. 11"&4'. ot .•• l1u1o.l ao.tate. ~. tbe.e . 

. _ .... •••• .. .. ... .....J .' ..po,.. :..·.l.~· ............ .. 
_. - . •.• ••.. " '~" ... ~.1.- . ...... . -

• 1 • '. ~ ••• ,. ).. "ONS 09Z.7S 
. .. ~::;'.":~ ,... •.. ;!. ~~_,'i?i" .... ,,,~~..a -: 

................ -t~. :».~.: '1#. . .~ ... ~ ........ -. -. ..- .. ..-.... ~ ":" •... 
'.. . .. ' .~:.:. ·:::7::l~·.;· .~:.~~:r~~ .. ~·~.~·I;t~! 
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oellulaee aoetatl' uae U.IIl te vlre .. toll OW 1 , 

I&a tun CellUlo.. 
Acetate "''bel" 

Compatlbl11t, L1a1t at 
AI"oolO1' 1262 <pel" oent I 
Betveen 10:0 ancJ 1,.6 
BetV"ft 16.2 aDd 11.9 
BetveeD 1'.1 &DIS 16.6 . '. 
a.tveen 17.& &Ad 19.7 

,Betveen 16 .... aM 18.1 ' ' 
.. - ........ f· • 

, . , , 

.' , 

'!'htit tll'W't., a~ veU al all the OCllpat1b1l1t7 lui1h'Ihen In 
th11 report, ,..ter to the 1.ta.1t, ae .... UJ'l"J.ned on thIn tU.I 
drle4 110vlJ 1ft 4,., .1r and de~1t.C tra. .01~tlona oontalnlnS, 

... II 8Ultoaarr, 0.1 ~ ot -lo11dl- ~r cubl0 ctntt.ete,. ot 
lolution. !he 'olnnt V&I a atxtU" ot &~ b7 ve1&bt or tth71ene 
cUobl.~l~' aDd 2qC 01 alcohol ~den&~"'4, J'omu1a '-'). .' 

Mother lohtnt atxtUH oCllpr1l1na n.» acetoM~ ",~ IUq.1 
loet,ate; ~6." alcohol and l6.~.tb71 acetate Call percental" 
bl ve1pt) vu la., 'U1tab1e than the lolnnt c1.,n above, and 
lave lover oompatlblllt7 l1.1t. 1n the ca"1 \l"le4. . 

I " 

Tn. c~tlbl11t7 lialt. ot I,v,ral Areolar. ~lth ODI celluloee 
acetate ('l02~) ve,.. 4ltel'lllned. The ob .. rved luttl vere .. 
toUavl ,: • 

.vOGlOr 10. : 

" 12'2 ',' . 
tm.: .. 
-~ , ' , ,~'. 

LJ.att '(hr ctnt), 

'JPPa 25.9 't Ii 2&.1 "t 

PJ"CII 25'1 to 29.1 
Pro. 16. to 18.~ 

. I'JI'c. 1'.2 to 16.8· . . . 
J'r<a 10.1 to 1',0 ' . 

Tbe ternan I~h .. , oe-pl"b1nc·" OeJiulOie acetate, uoelor 125., 
an4 a Call1On. p1&.t1I1 .. I", vu .. 1n".Uc&teel. ': . '. " . .. . ~ .'." -, .... " ,'" .. ,. . . .. . ;,". . .. .. 

.. .. ... ~ " . '. • •• ..... .. : ' . • '.' '.1 • 

The cOnltent, or tbt ' .. llulo .. aottat .. , .. 11veD bJ lutman 
Kodak CCIIPID1, aN .. tol.1ove t ' . . ',,'. ':.... ..... .. \,~ - '. '." :" .'.v· '; '. 

" . Jrita': ~ ~ ••. ~, ;.-j. . ~ :.... : .. " 
'.Cellulo.. -'"~,1 '" Vl.ooettl" -:' "" 'V~;'. ' 0' • 

Acetate 10.: 'Pel" cent) , '.eooneS. ,- . <,,~,~~,~ , ... I ' . , 
.. _ ............. ;.00.;.; ........ ". , a _ . ~ :i": . -:.~. . ..• :: .. ..' 

~ ", "0:'. '. ~ .' :" , .' ..... '--:-/T.!,.. '-. ": ... ,:. , .. 
'T~ .. ' .. Ab.' "," \"~!' ·f 'F ... ~.t,; , '~.~:,<': ,.h 1.

1
, .. , ..... ' 

iI .. ',:: If-O.!' .,' ,,;~. .,!" :.d'.J:t"r.:'~ ,·. :" 't';1',,; '. ,- : 
• • • ••• to- . •• .__ • .... . ' " • 

1 . , 1 .. ·..'·· .... .. .. '1'"' ' "'I 1· .' ;',' .',~.; , .•• ", '::;.~f:: ' ~~ .. • .ooe "r 
, • , .: . ~~ . ' . :J>.nr .. '~' . approll \._ 

• ,.., , " " • ,'?.Ioo Lao-"'P 
.• • ..... "! .... ....... -,;,.' .- ... ,;.·...:,z ,~. t- .... .. . ... ..... ~..... . ...... ............ 1 .. 1 .... , •. 
~ . ;. ... ,;.' .... ·-~ ..... ~'-... t :: 
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1I01ISAIITO CBDUCAL COMPAlfJ 

Conclu.10D1 

~ eaapatlbl11t, l1a1tl or .ar1ou. Aroolor. in a .peolt10 oellu-
101' aoetate &nO ot one Al'OOlol' 1A .al'lwI 0.11\110.. ac.ta, .. are 

• oClel)&1"&t.1v.lJ lov. 1'tM tJPI ot .olnnt .. plo.,..4 &tteot. the ob­
"1'.,.4 11ll1tl, .th •• ol.eat vhloh ,1.,.. the .0 ... ta.orable Neulta 
~lna the 111xtUJ'e ot ,tb11e.- d1ohlorlde &ad aloohol. The oe.­
paUb1l1t, l1a1t. ot the Azooolo" lA o.llulo .. ao.tate &H, 1n 
,enera1, lIore d1tt10\11'to de'eratne and 1 ...... 84111 cheoked 
then the lW tala n1 tl'ooe11\11oae. . 1'be aotual: obeened 11.1 t 
appaNntl, depeDeS. upon the rate ot e,1n" the tb1okile .. ot the 
depoe1ted t11a. the huaidU,' ot t.he L1.I', and the 10lYont aDlplo,.lS. ... . .. . 
In t.he te.tl ot oaapat1blllt, II84e b1 Ia'~ Kodak Co.p.n7. the 
lattl vert tOUbd to be·~ tol~ (Jltlttenhou.e). Thelr lov "­
lulU v .... probabl, due to their .. thod ot «ateetlq InoCllpat1-
b111t1' In vh10b d.11oate optlcal·.eth~ vert e.plO1ed to detect 
hall n the tll11. . 

Thr ~~rk on the ettlot ot Aroolort upon th. rat. or burntn, ot 
c'll~lol' aoetat. t11 .. , a. ,lyen 1n the table, leadl to tb. 
(C"llo"tnc oonolll.lon., '. 

1. Cellulcee Aoetat. alone' burn. e10vl, •. 

::!. ~. rate or bu1'nins .. vheH burnt", t&leu plaoe at all., 
1. a~o'l,r.ted bl eacb of t.he .ub.tano~. tried. 

,. iIh1le the Al"oolOl't s.ftOH ... the. rat. ot bum1DS, the1 at 
the eaao till. ,lve • tllokerlne unoerta1ft t1"~ "h1oh 

. ~end. to So out .. t1l&t 11, ~e1 tend to .".nola the tlame. 

,. Tl"lpben,l PhoePh&te 1. an etteottve' n.,.eprootll', it be­
lns t.po .. lble to 1p1te the .tlt. oonta1D1ns 2~ ot !t. 

5. It tlulbll1t, and laok ot tendeno, of \he .t11a to YrlnJcl' 
or ourl on dl"11na l.·taken a. a or1terlon ot pl •• tlo1ainC 
povtr, ·the Aroolore are aota etteotl.1 pl .. tloiserl than 
eitha,. eSfbut,.l phtMlate or '1'1';orol,l PhOlphatl. 

6. 'I'M th10k tll. oata1A1-s 2~ 'boolol' '12~ (.l1shtlI 
btlo. the oaapatlbll1t7 Ua1i tOI' tb1n tlll1l, v .. b "eheeS. 
Thl. h 1n &GoOl'd "lth the t&l"1111" obttn_tiona ot the 
ett.ot or tlla th!okDe •• on the oo.pat~bl1lt1 It.lt. 

CCllllp&nT (75659') .1 t0aa4' tbat 'a1nUM'~ of 'deoachlor041phtn11 ' 
. and It,"na are non-~bl. and hayt a beat «1, tonion pOint 
20~ h1&bar than pol~t,"ne. .' ". . . . . 

Unltt4 Stat •• 'ataat'JO.· 2rti7~6'1# ... 1InteS to Ley.rtu •• n-I.O •. 
Verk, d •• orlbe. a Oa.poaltlOft ot .. tt.r oa.prl.1na·_ zoe.In-llke 
chlorlnated 41pbtnrl ot an aY'ract ohlorine ~t.n' ot .bogt ~ . . ';'~:~ ... :.';' .', ..... : .:.' .. ~E. ;~,,~:.;.;:.~-,:.,,: ..... 

. ..... "~~~.:":':"1 ': 
~ . --!o;4 - ...... ..,.,.- .• -. .. . .. -..•. 
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JIOftaAJI'l'O CBlKlCAL CCMPAU . 

4n4. about 7.'" ot po1T11nJl oal'be.ol •• 
AtJ!BI1I . '. 

. ' 

On tho other band, CQa'P8D'J U'1850) 1"04011a.nd8 tbe u •• ot Al'oolol' 
1~5- vl~ cblor1nat.4 rubb.l', •••• , larloft. (¢~. ~ . ,-,. 
A rubber oaapol1t1on ot zoec!uce4 n .... bl1.1tT.0CDt>.1 •• rfn'cr , ...... 

Rubber 100 part. 
C~or1Dat.d rubbor '5 part. 
!roclo... 65 pa.t. 
SUltW" 2.8 pal't. 
Zino Oxide 5 p&rt. 
Vul~111na Aooeleratol' 1 pal't 
AluaOA!. Bol'at. '0 pal'U 

TbJ~ compo.ltlOft .hov. a tl ... ·l"O.1.tance·an4 a notable abeene. 
ot .0\11 tinS around tbI bum1nc .. t'l'ial. 

, . 
Al'ocl~r 1268 1. u .. ci lis th. u.nuraoture ot Cellula. nbbel' or 10'1 
tlemmablUtT ror tb. a11'entt lndu.tl'J.' . . ... , 
COIIPan1 (2SUU) bill tound' tJlat 1S. or U04Jlor 12" ac!c! •• to 
V1tt1nex (pollbUteM) aak ... d.-l01ns 00&t1na tw alpplane pro­
pell ... that oOk. p~1.1n8. B~ tbe ad41t1Ob or p1 .. tl01.11' 
C-2~ 01' plaatl01ser Ie, low t..,er&ture cbal"aotel'lltlc. can be 
obt.Q1ne4. .. ,:;.: ...... , . 

• J • .... .~ 

It 1. Indlcate4 that Ar001ol' 12" aaT aot·a. a .olyent tor one ot 
the _tl,.1&1. vh10h 1. pl'o4uc1D1 tact ~ ~ a •. , ~ .. .."... ...... .. ,. . .-:. 
The chAruterl.Uo. of 'fntI •• 'OP"",· c~CMllttOne aft .a14 to 
be improved bf tIM . acSc11 Uon or ,.u-.ool~~. 12.~ Ino"a.1."I vater 
re.1aUno.. (C~J' 16~1) .... M • • '. : • ''!' " .', . 
The u •• at Aroolol' 5160 11 und.r lnY •• tll~tl~ .. ~ .xt~nc!el' tor 
H7Ca,. 01. . ' .•.. "::-.:' " : ~. : 
There are .eyel'al 41tterent appl1oa~1on. tor"Aroolor 1ft rubber 
•• tollow.. "~' " '- - ;. '-I ' • 'i: . ~:':~""".,.i" ;., 

.", .• "', _;." • .. ::·.r.·..". ". ::.r-... ,;,;,-" \. .. :~ ~ " •. . . ...... .',. 
___ ._ '0'" ...... _u·.....,..."'t..e.-;,-.:""'"~ ... _ .. _ 

. -,. ......... t'; ....... -.. ...... ... -. 
._. . . ......... " 
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Ae & pla. t1c1aer tor bard rubber 

u,olOJ' 1262 bU been u .. 4 a. a pl&lUolur tor bard Pubbezo 1n 
dlntal plate •• eto., tor a ooupl. ot J.art.. It .houl4 be equall, 
ta .. tvl ,in p1 .. t101U~ baH Nbb •• tor oUwr purpo. .. "un 
brlttleDe" 1. unes •• lrabh. ..,. . .. . .. . , 
To HDdtl' Nbblr p!l'II&n.ntll tam. " .' . . 

Al'OOlo" 1262 an4 i2S' are idUe4 Into I'Ub~r' ~o a. to sake a 
bcaoc.neoua c~pou..nd "Mesh baa penanent tacdc1ne •• or _4h .. lon. . ., 

To fl"'pl'oot Nbber • • 'W"'''', and other e7ptbetlo. l"Ubbe" 

uoclor 1269 1. a b&1"4 oZ"J.ta111ne .. terial ot h1&b .tUlne polnt. 
It I18J be ,l"OUd n,.., t1M. Tbl. tlAdJ ~ Aroclor 18 allle4 
lnto the I'Ubbep Juat .. anJ inept nUer wodld be. fbi IIU11nc 
t .. p.ratU1'e II not h1&b .nouah to .. It th11 ·Aroolor and to there. 
1, no lolYfnt .cUcm. U bal been touad tba~ the lnC01'))ONtiOA 
ot tuJ'tlo1.nt AJooolor 1m In l'Ubber pNy.nte tht 'PN&4 ot 1'1 .... 
fbi. It IUllllted •• peei_1lJ tor tl"'Prootlnl rubber top u •• On 
In,ulated v1"_ . . . 

TB!lVCOS'l'A'1'S 

Aroc10r 12~ 11 be1nS ueld bJ .......... 1 aanut&4tUHn ot t.benao­
Itate a. the '~~'dl_ In tb. tNlb,' Aroo1or bal batn 
und 1n th11 .. nl0. 00' lI&INtaetUNI' to. the l .. t t.a Jean • 

. Aroo101" ba. prond ent 11 .atl.taoto..,. .YlI'1 pnoautlcn Wit 
b. taken to 11t.1nat. th. poe.lbl11tJ ot aol.ture 01' othor tor-

. 11p _Uti' "tUna Into the Azooolozo. 'l'be th.raoetat equlpHnt 
au.t be thorou&h11 ol.aned betore tl11~. . . 
We do not "O~n4 tb. u .. ot Aroolor at "t • .,.P&tUHI abo •• 
6000, (,1500).' '.. .. ':. .' ", • 

.~ ...... , ... 

.... ' 
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A1'0010; 1260 1. Pl'Opo .. d a. '. tl".pJ'OOt1nsL wat'Z'PJloots.nc, a11-
d'Ypl'Oot1nl ... nt 1n tbe prodUoUoa ot ~ .Q.u. I, .peo1tloauOft 242 
paulln. and te"C:r. tor era1 U". baot tonauletlon' and appr~Y.l 
ot tb. Quart4tru.e .,. Corpe bu not ,.It. beln worke" ClUt. . 

"000' . . 
AJ'oolOJ' al Aft Jnt1"Ot1.,. tor Sulf\uo 1n Wood W"snatlon .. t.. . 
It bal be.n found d'llrebl. ·tor ea.e pu~ •• ·to·~~snat. vocd 
anel other t1brou. _t.rtal. with lultuJ". JIowty.r .111,.",. do .. 
not 10 Into the .... tOl'lall wlthout d1ttloaltJ'. b u .. or l~ 
or Ar0010r -~5 alaed vitll tb •• ultur aott .. aD introthr, C.UI-
1na tboroup penetration. :. . . 

A alxture of ~ I\l1fu1o and l~ Aroolor -~ b •• ltlel and alx." .... , A. 
and plaoed 1D an autOclav. or p~'lure tlDt witb the vood or otbe~ 
llAt.ula1 to be 1aprecnated aDd held at 1 t_peMt~ or USOC to 
HoOC AIlcS a preuve or 100 pouD4a per lqual't incb. Tbt U •• 
nec ... 1U"J 4tpen4. upon the klnd ot vood 01' otbtl' _ter1&l be1'l1 
treatecS. The iDltlal trttl1nS poiDt ot th1e 81ature le 107.SUC. 
1M vl.coett,. at. 12500 11 r'ported •• 21 S,conda Sa7bolt Un1n,..,,1. ! 

, ---
. A .t7Ple&l 1apre8nl'tlOft ot a ,.ellow- pU. 2- a 8- plank p .. an 

incr •••• In ve1pt o.t l~ an4 obeNt l~ 11l t.~lle It.l"Incth. 

Tlw .. luabl. qualltl.1 oontribut.d bI tJWt tr.at.ent &JOt add.d . 
• trenctb~ r18141t7. rtl1ltano. to .0 atW'l, to aold. and to 
.p11nt.plft1.· !'be .11.tl'1oe1 lnlu10ttna propn.tl.1 a,.. incre .. ed. 
'rbe wood 11 _dt PNoUc&ll,. tn. tree tho .n.ot of Vlathoro and 
I'Dtllt. attack bJ lnt.otl. f.be treated wood 18 practloall7 tree 
rzoOllllhl'1nkaae ana Ivel,11na._ , .. : . . '. . . 

, Potlibh U'I of wood trtated lD tbU w87 .... , 
. . . 

tran..lI110ft llne c~OI.a~.· . 

,.... t~ NUn aoldl, • .to. ". 

'~~Dt 1D vhiob l~oli1nC'~ 'pllDtor1nC 1e 
obJloUonabl.. :. .... .'...,' . 

''lube" 11k'17 to ~ attlck.cS 'bJ teN1tel, .to. 
.. .. '. . . -:,:.:.' 
P •• .,. "ftJ' otbep t.ppl1cat1onl vbe"· the qual 1 tiel 
cSe.crlbed abo., • .,.. 4 .. 1rabl.,,· .... .'.:..' . .. . . . . . 

'!'be l"I~ .... nt'1' tMt the 'wOod 10 tl"latei'aboulcS' atu4 belise" . 
l. Ulod 1S 01" 20 tllMl 1a Goooretl r0N8. that U _t· J'..a1n ·_ooth, 

and not abGIJ emsu.lar "u. 01" pa1A I'no',," oa ~ OGAO"'-,· 
. .'. : .. : "~ •• :.-, '. .. ":-r: ....... ~~" ..• - .. ....... . . . . •• • 

': ... ~'rl rl ;-" , MONS 09Z.aO . .;.. ~"';'J_~~_;~II ~l:. ,. ,. 0_' •• ~ 

... ~!: .·.\:~·.'-';':J~':·4 
. .... ,.T~""'" .... '!;. • ...; ':.. 

.•..... 
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'1'be "o~1\4.4 prooe4u ... , O0ft8ut. or kHp1nc' tbe plJ'V9b4 nb­
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'This docurrent presentS the current state of knowledge about the pro:luction, 

usage, and distribution of polychlorinated biphenyls (PCBs) in the United States. 

'!he inforrration presented is derived fran detailed studies on the production and 

first tier user industries, the past and present generation and disposition of PCB­

oontaining wastes, enviroI'lI\'eI'ltal transport and cumulative loads, potential alterna­

tives to PCBs usage, inadvertent losses to and potential formation in the environ­

rrent, and current regulatory autix>rities for PCBs oontrol. These results indicated 

that, although PCBs content of Wustrial wastes can be red.uced through various 

approaches (treat::nent , substitution, etc.), there exists a potentially severe future 

hazard in the fonn of large anounts of PCBs currently contained. in land disposal 

sites. Further definition of this and other aspects of the PCBs problem, and 

determination of ways to minimize the hazard, are reccmrended.. 



TABlE 1.1-1 

PCB & Pel' MANUFAcruRE PND PCB SALES 

M:N3Ain'o INll.lSTRI1\L QlEMICALS a:MPIINY 

1957 thru 1964 
('l'housands . of l.'oI.lnds) 

1957 1958 1959 1960 1961 ~ !2ll lli! 
U.S. PROOOCTIOO OF PCBs (l) (1) (1) 37919 36515 38353 44734 50833 
ID1ESTIC SAlES elF PCBs 32299 26061 31310 35214 " 37538 38043 38132 44869 
U.S. fXPORl' SALES OF PCBs (2) (2) (2) (2) (2) (2) 3647 4096 
U • S. ProoucTlOO OF PCl's Z996 3850 2322 4468 4920 5288 

I OOMESTIC SALES OF PCBs BY CA'lm)R'[ I-' 
\.() 
\.() 
I Heat Transfer 157 582 929 

Hydrau1ics/Lubricants 1612 1549 2685 2523 4110 3915 3945 4374 
Misc. Indlstrial 704 755 1569 1559 2114 1681 1528 1692 
Transfonrer 12955 5719 5984 7921 6281 7984 7290 7997 
capacitor 17028 14099 16499 16967 15935 15382 15606 19540 
P1a~ticizer Applications (1) 3939 4573 6244 9098 8924 9181 10337 
Petroleun Mditives 

JJJr.f':STIC SJ\LESBY PCB GRADE 

Aro::lor 1221 23 16 254 103 94 140 361 596 
Aroclor 1232· 196 il3 240 155 241 224 13 13 
)\roclor 1242 18222 10444 13598 18196 19827 20654 18510 23571 
Aroclor 121\8 1779 2559 3384 2827 402] 34h3 <;on <;,~ 

Aroclor 1254" 4461 6691 6754 6088 6294 6325 5911 6280 
Aroclor 1260 7587 5982 6619 7330 6540 6595 7626 8515 
1\roclor 1262 31 184 359 326 361 432 414 446 
Aroclor U68 72 102 189 158 210 284 190 
Aroclor 1016 

(1) prcrluction figures and Plasticizer l'pplications figures unav<lilable during year indicated. 
(2) u.s. P.lqx>rt Sales figures unavailable during ~ar indicated. 

~ f 1 
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TABlE 1.1-2 

PCB & PCT MANUFAClURE lIND PCB SALES 

M:NSANro INOOSTRIAL O£MIO\I.S O'M'lINY 

1965 thru 1974 
(nlousarils of Pourrls) 

) 1965 1966 1967 1968 . 1969 1970 1971 1912 IDl !21! 
u.s. PImUCl'IOO CF Pals 60480 65849 75309 82854 76389 85054 34994 38600 42178 40466 
tn1ESTIC SALES OF PCBs 51796 '59078 62466 65116 67194 73061 34301 26408 37742 34406-
U.S. EXPORI' SALES CF PCBs 4234 6852 8124 11231 10624 13651 6381) 8346 5395 
U.S. PIaXCl'Ial OF PCTs 6470 8190 9450 8870 11600 17768 20212 8134 , 

N ro"tESI'IC SAlES CF PCBs BY CATfmRY 
0 
0 , 

Heat Transfer 1237 1766 2262 2529 3050 3958 3060 752 
Ilydraulics/Ulbricants 4616 4258 4643 5765 8039 7403 1552 0 
Misc. Irdustrial 1841 1779 1426 1283 1079 1627 1155 0 
Transforner 8657 8910 11071 11585 12105 13828 11134 t 25656 37742 34406 Capacitor 23749 28884 29703 29550 25022 26708 14141 
Plasticizer 

Af:plications 11696 13481 13361 14404 16460 19537 3259 0 
Petroleun 

Additives 1439 .,. 0 

OOHESTIC S1\LES BY PCB GRJ\DE 

Aroclor 1221 369 528 442 136 507 1476 2215 171 35 57 
Aroclor 1232 7 16 25 90 273 260 171 0 0 0 
Aroclor 1242 31533 39557 43055 44853 45491 48588 21981 728 6200 6207 
1i..-rv-l ror 1? Ml <;<;1;<; t;01t; 4704 4Rq4 5650 4073 213' 807 0 0 
T\roclor 1254 7737 7035 6696 8891 9822 12421 4661 3495 7976 6185 
1\roc1or 1260 5831 5875 6417 5252 4439 4890 1725 305 0 0 
Aroc1C'r 1262 558 70B B40 nu 11"'- lULj .l U U u 
l\roc19r 1268 196 284 287 280 300 330 0 0 0 0 
Aroelor 1016 0 0 0 0 0 0 3334 . 20902 23531 2i955 



TABLE 1.1-3 

,PCB r.wrom~ AND SAlES 

M:NS1lNTO lNDUSTRIAL 0lEMIC'ALS m1P1lNY 

First Quarter - 1975 

u. S. PIDWcrlOO 

rx::MESTIC SAI£S 

U. S •. EXPORl' SALES 

JXl.ffiSTI C SALES 

Transfonner and Capacitor 

r:ct£STIC SALES BY PCB GPAIE 

Aroclor 1221 

Moelor 1242 

Aree10r 1254 

Aroelor 1016 

pmlX'MmANT tlTILlZATIOO OF AR:>aDRS 

Moelor 1221 I 
Aroclor 1016 f 

Aroelor 1242 1 
Aroclor 1254 j 

-20S-

(Thousands of Pourrls)' 

8532 

7986 

1538 

7986 

10 

2201 

2115 

3660 

capacitors 

Transfomers 
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TABlE 1.1-4 

FNIHlSES OF PCl's AND PCBs BY '!'YPE 

Ehd-Use 1016 1221 1232 1242 1248 1254 1260 1262 1268 !£!.! 
Existing sales 

Capacitors XX X XX X 

through 1971 

Transfomers X XX X 

~1971 

Sales Phased-OUt 

Heat transfer X 

Hydraulics/ 
I Itbricants 

IV 
0 

hydrnulic fluids X X X 0\ · X X 
I vacuum punps X X 

· gas-transmission 
tuibines X X 

P1asticizess 

rul:bers 
,; 

X X XX X X X 
synthetic resins X X X X X XX 

· carlxmless paper XX 

MiSC2ll.aneous Industrial 

· adhesives X X XX X X XX 
wux extenders XX X X XX 
dectusting agents X X 

· inks X XX 
cutting oils X 
pesticide extenders X 
sealar.ts & caulking ~ XX 

N:>tes: (I)X denotes use of a 2iven Aroclor in a specific end-use, While XX denotes principa1 use 
"(2)0CTs eenote series 5,44 Iii 54 Aroclors 

SOUrce: foUIsanto .Industrial <llemical co. 
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Table 1 

PRODUC7ION 

COUNTRY/PAYS 1973 1974 1975 1976 1977 1978 1979 1980 

FRANCE 9 674 9 541 7 182 7. 190n 

GERMANY 6 949 8 374 7 328 ALLEMAGNE 

ITALY 2 519 N~R 1 868 ITALIE 

SPAIN N.R 2 386* N.R ESPAGNE 

'UNITEDKrNG lXJ.l 4 067 4 818 3 274 ROYAUME-UNI 

U.S.A. 19 131.9 18 393.64 1/~ 207.2 ETATS-UNIS - -

(*) Includes~· 250 tons of pyral~ne ·T~I which 1s 
40 % trichloro-benzine. 

(**) Includes T 60 which is 100% trlphenyl 

D/f.' 

6 610 

1 933 

N.R. 

3 013 

13 423 
- - --~.-- .. -.. -

(*) Y compris 2 250 tonnes de Pyralene T-I 
(4~~ de trlchloro-benzlne). 

(**) y co~prls T 60 qui est 100% triphenyle 

.... 

... 

~ 
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TABLE 2 

1976 PRODUCTION· BREAKOO~INTpRObtrcTIO}rVENTILEE-1976 

Type 

FRANCE(1) 

Oi 
Tri 
Tetra 
Penta 
Hexa + t 
T 60 

GERMANY 
ALLEi>l.AGNE 
Clophen: 

C 
C stab. 
A 40 
T 64 ~70% PCB content~ 
T 241 55% PCB content 
Elaol VI 

ITALY 
ITALIE 

Fenchlor 42 
Fenchlor 64 

SPAIN(2) 
ESPAGNE 

DP-3 (10~6 Trichloro-biphenile) 
Pyralene 3000 (100% Trichloro-birhenile) 
DP-4 ~10~o Tetrachloro-biphenile 
DP-5 100;6 Pentachloro-biphenile 
Pyra16ne 5000 (1 00~6 Pcntachloro-biphenile) 
DP-6,5 (100% Chlorobi'Jhenile) 

Pyral€me T-1 f60~G 
40% 

Chlorobiphenile) 
Trichloro benzene) 

UNITED KINGDOM(3) 
ROYAU~1E-UNI -

Aroclor 1342 , 
Aroclor 1254 
Aroclor 1260 

UNITED STATES 
ETATS-UNIS 

Aroclor 1221 
Aroclor 1016 
Aroclor 1242 
Aroclor 1254 

(1) Figures include recuperated PCEs 

(2) 1974 fi~res (no figures submitted 
for '75). Production has remained 
fairly constant since 1969. 

Mean WT ~~ chlorine 1976 Amount 
eVo moyen en ch(poids Quanti tes 1976 

(in metric tons) 

32 362 
41 to 42.5 4 166 
48 to 48.5 64 
54 to 54.5 102 
60 to 62 2 496 
60 546 

42.5 1 443 
42.5 247 
48.5 472 
58.0 1 483 
59.0 2 451 
42.0 514 

39.0 295 
60.0 1 638 

N.R. N.R~ 

42 2 420 

54 309 
60 284 

21.0 0 
41.3 9 629 
42 1 965 
54 1 829 

.. 
,~~~.~~.~ ,- ~ 

~-

(1) Y compris PCB recuperea 

(2) Chrtfres pour 1974 (pas d'rnforma1:16ns 
pour 1975). La production est de~eur6e 
constante depuis 1969. 

(3) The United Kingdom produced no (3) Le Royaume-Uni n'a pas produit d'Arcclcr 
1248 en 1975. L'Aroclor 1342 contient 
3,5;6 llla:<1mum des homologues persistants 
a partir du Penta. 

Aroclor 1248 in 1975. Aroclar 1342 
contains 3.5% maximum of the more 
persistent Eenta and higher homologe. 
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Production, properties and usage 15 

TABLE 1.13 
u.s. sales (in I(f Ibs) of PCBs by Aroclor grade and use category. 

Year Aroclor Use category 

1016 12.42 1248 1254 1260 Others' Closed Other 
systemsb we< 

1957 0 18.2 1.8 4.5 7.6 D.3 30.0 2.3 

1958 0 10.4 2.6 6.7 6.0 D.4 19.8 6.2 
1959 0 13.6 3.4 6.8 6.6 1.0 22.4 8.9 
1960 0 18.2 2.8 6.1 7.3 0.8 24.9 10.l 
1961 0 19.8 4.D 6.3 6.5 0.9 22.2 15 .3 
1962 D 20.7 3.5 6.3 6.6 1.0 23.3 14.7 

1963 0 18.5 5.0 5.9 7.6 1.1 22.9 15 .2 

1964 0 23.6 5.2 6.3 8.5 1.2 27.5 17.4 
1965 0 31.5 5.6 7.7 5.8 l.l 32.4 19.4 
1966 0 3?6 S.O 7.0 5.9 1.6 37.8 21.3 
1967 0 43 .1 4.7 6.7 6.4 1.6 40.8 21.7 
1968 0 44.9 4 .9 8.9 5.3 1.2 41.1 24.0 
1969 0 45 .5 5.7 9.8 4.4 1.8 37.1 30. 1 
1970 0 48.6 4.1 12.4 4.9 3.1 40.5 32.6 
1971 3.3 22.0 0.2 4.7 1.7 2.4 25.2 9.1 
1972 20.9 0.7 0.8 3.5 0.3 0.2 25.7 0.7 
1973 23.5 6.2 0 8.0 0 <0.1 37.7 0 
1974 22.0 6.2 0 6.2 0 < 0.1 34.4 0 
1975' 14.6 8.8 0 8.5 0 <0. 1 31.9 0 

a. Arodor 1221 + 1232 + 1260 + 1268. 
b. Transformers and capacitors . 
c. Estimates based on first-quarter figures. 

cumulative PCB production in the U.S. was approx . 1400 million pounds, the 
cumulative sales data by use category (in millions of pounds) are: capacitors, 650; 
transformers, 335; plasticizer uses plus carbonless copy paper, 115 + 45; hydraulics 
and lubricants, 80; heat transfer, 20; miscellaneous, 25. In 1976, probably 60% -
or, according to another source, in 1977 some 50070 - of all PCBs purchased by 
U.S. industries were still in service, almost all in capacitors and transformers. 

1.2.5.2. Japan (Tatsukawa, 1976). The total volume of PCBs used domestically 
during the period 1954-1972 was 120 million pounds . An estimated 82 million 
pounds were used by the electrical industry for such items as capacitors and 
transformers , 19 million pounds were used as heat-transfer agents and 12 million 
pounds for carbonless copy paper. PCB consumption for miscellaneous applica­
tions, such as in paints and lubricants, was 7 million pounds. 

The main fields of use of the several Kanechlors were as follows: KC-300 (50), iiI 
capacitors and carbonless copy paper; KC-400 (20), as heat· transfer agent; KC·500 
(34), in transformers; KC·600 (4.5), in paints. The values within brackets denote the 
total volume (in millions of pounds) produced between 1%2 and 1971. 

I 
l-
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FIGURE 1. Domestic sales of Monsanto's Polychlor­
inated Biphenyls in the U.S. (by use). (Courtesy of 
Monsanto Company.) 

cated mixture of chlorobiphenyls with different 
numbers of chlorine atoms per molecule and their 
isomers.' 8,24 This, fact is responsible for the 
physical state of PCB preparations; most individual 
chlorobiphenyls are solids at room temperature 
whereas commp.rr.1RI mivnll'PC: 'A1"Po n'l"hi1", n~.lC' f~'.~.) 

Aroclor 122.1, 1232, 1242, and 1248); viscous 
liquids (e.g., Aroclor 1254) or sticky resins (e.g., 
Aroclor 1260 and 1262) due to the mutual 
aepreSSion ot melting points of their components. 

With the exception of Aroclor 1221 and 1268, 
PCB's do not crystallize but show iI "pour point" 
below which the material changes into a resinous 
state. Some chemical and physical properties of 
Aroclor products are summarized in Table 4.2 s 
Electrical properties of some Aroclors are given in 
Table 5.18 

The most important physical properties of 
PCB's from an environmental point of view, are 
solubility and vapor pressure. Solubilities of 
various Aroclors in a number of solvents are shown 
in Table 6. 

The solubility ~f PCB's in water is low and 
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FIGURE 2. Domestic sales of Monsanto's Polychlor­
inated Biphenyls in the U.S. (specific Aroclors). (Courtesy 
of Monsanto Company.) 

decreases with increasing chlorine content. Values 
given by Monsant030 are 200 ppb for 1242, 100 
ppb for 1248,' 40 ppb for 1254 and about 25 ppb 
for 1260. Freed' 2 found a solubility of 43 ppb for 
Aroclor 1248 at 26°. 'These results are biased in 
each case by selective solution of components of 
lower chlorine content, Evidence for this comes 
from solubilization experiments of Zitk0

4 
9,S 0 and 

Freed. 12 Table 7 shows the relative peak height of 
saturated aqueous solutions of Aroclor 1254. The 
first few peaks which generally correspond to PCB 
components of lower chlorine content are signifi­
cantly higher than in standard Aroclor 1254. 

This variation of solubility between individual 
PCB components is also evident from studies on 
the water solubility of individual chioro­
blphenylsl 6 ,44 (Table 8). 

Studies on the solubility of PCB in water are 
complicated by the fact that these compounds are 
strongly adsorbed onto various surfaces. PCB was 
shown to adsorb relatively rapidly onto wood­
bum,12 plastlc,49 glass, 14,44 and container 
and/or silt.' 0 

Q 
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General Electric 

'nle original G.E. askarel was a type B (AS'I'M-02283) trade nane Pyranol 
Al3B3B with a CXJllposi\:ion of 45' Hexachlorobiphenyl (Aroclor 1260 - Monsanto 
trade name for 60' chloro/biphenyl) and 55' tri tetra chlorobenzene (a 
mixture of isaners and harologs of tetra and tri chlorbenzenes manufactured 
by Hcx>ker Chnicals of Niagara Falls, New York). In 1965, G.E. began to 
switch away fran the Aroclor 1260 because of mechanical problems resulting 
fran evaporation Tl'CB and leaving a very thick -rrolasses type- residue and 
started using Aroclor 1254 (54\ chloro/biphenyl). 1111s continued until 
1974-75 era. Also, in 1971, ~to stopped providing Aroclor 1260 (60' 
chlorinated biphenyl) as a control measure to contain PCB's. 

Westinghouse 

Westinghouse originally used a type A CAS'lM-02282) askaI'e1 trade name 
Inerteen PPO which contained 60' hexachlorobiphenyl and 40' trichlorobenzene 
OOnologs and !saners. 111is differed frau the G. E. mix in the absence of 
tetra chIorobenzene. Early in 1965, westingtn.ase changed its fOI1'll.llation to 
a type 0 (AS'IM-02283) askarel consisting of 70\ pentachlorobiophenyl (54\ 
chlorinated biphenyl designated as Aroclor 1254-fot>nsanto trade mark) and 30' 
trichlorobenzenes. lbe mix was trade marked as westinghouse Inerteen 
S4201KA. Westinghouse remained on this mix in railroad transformers until 
the phase out of marufacture in 19n. 

PAII..R:W> TRANSFORMER FUJID REQJlREMENTS 
I 

'!he railroad transformers required a fluid .with fire resistance, 
electrical performance, physical characteristics, and environnental 
acceptability. '!he requirements did not c~ although the priorities 
shifted. );bre specifically, those requirements were as follows: 

1. Fire resistance - should not support combustion - arc formed gases 
should be non-flammable. 

2. Electrical performance - high impulse strength, good dielectric 
strength, and a dielectric constant - close to paper to even 
stress forces. 

3. Physical characteristics - ml,lSt be a good heat transfer material, 
IIllSt be fluid at tElll98rature extremes, resistant to oxidation al'd 
moisture and a high aremadc content for gas absorption. 

4. Environnental - must be nat aCCllftUlative in the environnent, 
biodegradable and non carcinogenic. 

5. ~toxic or exhibit a low level of toxicity. 
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