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Todd Shipyards Seattle Division routinely (twice a year) treats each of their two wooden
dry docks with sodium arsenite to eradicate delitericus marine boring organisms. A
survey of the treatment of the larger dry dock (#3) was undertaken on December 5, 1973,
by myself and Darrel Anderson. The survey objective was to determine if the company

was meeting the requirements put forth in their waste discharge permit (#4110) pertaining
to dry dock treatment and to evaluate any toxic effect upon the receiving water.

We met with Mr. H. L. Wood and Mr, R, Allen for orientation as to the treatment nrocedure
and dry dock location. Mr. Allen is the chemist responsible for determining strength and
amount of sodium arsenite to be added.

The study was complicated by high winds, rough water, and below freezing temperatures.
Problems with laboratory scheduling prevented early analysis of the samples.

Treatment Procedure

~ The dry docks must be treated at least a week apart. First, the dry dock is pumped as

dry as possible. Second, a sodium arsenite mixture is added near the inside opening of
each sea cock as the dry dock is flooded to several feet below normal wet level. After
48 hours of soaking the dock i$ flooded to the dilution depth and then pumped dry. ATl
discharging of the diluted sodium arsenite is to take place on an ebbing tide with a
minimum exchange of 6 feet.

Evaluation of Dry Dock #3

The computed concentration of arsenite is 40 ppm at the soaking depth (10 feet draft
marks) for dry dock #3. Samples taken within the dry dock at this time measured 9.7
to 40.5 ppm. The soaking solution was then diluted to the theoretical concentration
of 13.6 ppm. Our samples measured the strength of the diluted solution as 1.7 to

2.3 ppm arsenite.

The diluted sodium arsenite is discharged horizonally approximately 20 feet from thg
10 submerged discharge ports (5 on each side)l. Complete dewatering required approximately

1 hour.

Levels of arsenite observed in the receiving water from surface to 40 feet.ranged from
0.003 ppm to 1.09 ppm. Concentrations were erratic and prevented drawing.iso-concentration
lines. Toxicity studies have shown a 48 hour TLm of 8.3 ppm for chum salmon (0. keta)

and 20 ppm for oysters (C. gigas).

Daniel J. Evans, Governor  John A. Biggs, Dirsctor  Olympia, Washington 98504 TYelephone (208) 753-2800
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The field investigation revealed that normal mixing prevents any high levels of
arsenite as long as adequate dilution is achieved before discharging on a 6 foot or
greater exchange ebb tide. I recommend periodic grab samples to check arsenite levels
of the soaking and dilution solution. To positively discount any toxicity problems, a
small in-situ bioassay study using local fish or invertebrates could be completed in
the future.

GSJ:bjj
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FROM:

T0:

TODD SHIPYARDS CORPORATION

INTEROFFICE CORRESPONDENCE
H. L. Wood PLANT: Seattle
Distribution PLANT: Seattle
DATE 1 December 1972

DRYDOCK TREATMENT With Sodium Arsenite, to combat marine borers.

On Monday, 4 December 1972, we shall commence treatment of Aee! Mrameihe ‘J I12N. '

No. 3 Drydock, with sodium arsenite solution, to coinbat marine ’

b:lrers whi&x ’t\mve ‘infest.ed the normally wet portion of the drydock.
‘ €1~

Refzer to\ J.0. 922, W25. Item 09.113. lNote some changes in the

wording of the Job Order, as set forth here, and as spelled o:t

in the revision of the Job Order. :

The sodium arsenite solution to be used, is "Atlas A-6, Product Jo: 803"

. which is available in ‘Varehouse ilo. 2, in 30-pallon drums, rather than

the Penite named in the original job order. For number 3 drydock, a
total of 14.2 gallons should be put into each of the ten metering drums
which will be set up on the ten wingwalis of the five sections, and piped
into the incoming, fill-water at the drydock flood-valves. This total

of 10 x 14.2 = 142 gallons, will give a uniform concentration of 40 prm
(parts per million) of solution for the soakins condition when the drydock
is flooded to a DRAFT of ten feet (10'-0") The ten foot draft condition
will put the chines of the pontoon sections threc feet under water, and
will insure coverage of the 'normally wet! portions of the drydock.

The drydock will be kept at this level for fnrty-eight hours, minimum,
prior to deep-draft flooding, at the beginning of evening ebb-tide on
Wednesday, 6 December 1972. Commence pumping out the drydock about
9:00 pm, Wednesday, 6 December, after it has bem flooded to the 19!
draft marks. (Feel-block draft marks)

The plant engineer at Lockheed Ship has boen notified that we rlan'to
treat our drydocks the weeks of December 4 and Decerber 11, so no fur-
ther notification is requirod.

Mr. Rodney Allen, Chemical Sngineer, has furnished the technical guidance
to insure proper solution strengths, and ir. Scott Peang of tiz ™ashington
State Department of Ecology, will monitor the operation for that Department.
YMr. Dean will be in the Yard today, Friday, to acquaint himself with our
plans, and our physical Flant.

All hands are reminded of the danger of handling arsenical compounds and

their solutions. All supervisory personnel arec enjoined to emphasize to

their people the importance of cautious, competent handling of the treat-
ment materials, and proper disposition of empty containors.

HiW:me He- L. Wood
cct John Galbreath

Ed Lynch Percy YWood

Rod Allen Ed Larsen

George Salisbury
Scott Dean



TODD SHIPYARDS CORP ORATION
and Subsidiaries
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u/;\H Nﬁv”{ UMM (\\a’n\ INTEROFFICE CORRESPONDENCE
FROM: R. B. AHen, Chemical Engineer &< 47 ¥ prant:

H. L. Wood, Plant Engineer

Seattle Division

TO: PLANT: - Seattle Division
RE: WOODEN DRYDOCKS: Quantities of DATR November 30, 1972
chemicals to attain 4O ppm concen=~
tration of elemental arsenic.
Desired concentration: 40 ppm elemental arsenic (PS)
Drydock Volumes:
Soaking Condition:
, ’
G’ #2 Drydock =mmmmmmmmmee—emm————— 949,025  Gallons 35‘"2',4‘”‘&")(79 wel
10" #3 Drydock ==e=memmmmmcmceionaaoeoen 1,898,050  Gallons ¥5@ X 73

Parts per million is a weight/weight expression.

Assuming Elliott Bay water at a specific gravity of 1,025 the weight per

gallon becomes 8.54 pounds. The above volumes

follows:
#2 Drydock =cmmmmcmmmc e e 8,080,000
#3 Drydock =w==eeececcccm e 16,200,000

Therefore elemental arsenic required:

Lo a0 -
No. 2 Drydock, GO0 000 X 8,030,000 =- 323
No. 3 Drydock, -2 X 16,200,000 = 648
* 1=600, 000
Atlas A 6, Product No. 803, .Sodium Arsenite

Solution contains 6 pounds 75273 per gallon

Arsenic Required Equivalent

AS#O'\
#2 Drydock = 323 pounds L26 pouncds
#3 Drydock - 648 pounds 255 pounds

Drydock Volumes at Dilution Depth

#2 Drydock 2,788,170
or 23,800,000
#3 Drydock 6,806,800
or 58,200,000

Continued

in terms of pounds are as

Pounds
Pounds

Pounds

Pounds

Gallon:
Product 803

71
142

Gallons
Pounds

Gallons
Pounds
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WOODEN DRYDOCKS: Quantities of chemicals to attain 40 ppm concentration
of elemental arsenic.

Summary:
Gallons Product ppm Arsenic ppm Arsenic
803 added at Soaking at dilution
Conditions depth ‘
S P 0o
No. 2 Drydock =~=cecn=- ra\ Lo Ciéféf/ 24;3;>,1;gv
C0 o uRb
No. 3 Drydock ==-=-=---- 142 Lo \J1.0_ Lot A
oo, (0 i
‘13 13

B e

R. B. Allen
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STATE OF UASHINGTON
DEPARTHMENT OF ECCLOGY
OLYMPIA, WASHINGTON

In accordance with Chanter 90.48 RCY ~ Permit No. 4110
and Chapter 372-24 %A
A WASTE DISCHARGE PEMIUT 1s issued to: Date of Issue OQctober 18, 1972

Date of Expiration October 18, 1977

Todd Shipvards Corporation (09630)
Seattle Divisicen 4
1801 16th Avenue S.4.

Seattle, Washiinaton 98124

Waste from the permittee's industrial ooeration located at 1801 16th Avenue S.U.,
Seattle, 'lashinaton, not exceedina 89,000 wallons per day, may be discharaed to
the Municinality of MHetropolitan Seattle sewerage system; in addition, a maximum
of 38,235 galions ver day of uncontaminated cooling water and steam condensate may
be discharged to Elliot Bay.

Said discharge is authorized subject to the following conditions:

1. The werd "waste" in the above statement refers to the total volume of
cooling and contaminated waters to be discharged to the sanitary sewer,

2. Chemical cleaning processes are 1o be operated in a manner that will orevent
excessive loss of chemicais to the sanitary sewer. These snail include:

A. Suspend treated parts above chemical solutions for a reasonable time
to mininize drag out.

B. Collect contaminated chemical solutions and rinse waters containing an
excessive amount of heavy metals for reprocessing or disposal in a
manner that will prevent their entry into waters of the State.

3. The combined effluent to the sanitary sewer shall have the following
characteristics:

A. A pH above 5.5
. Less than 6.0 parts. per million cadmium
. Less than 6.0 parts per millicn chromium

. Less than 3.0 parts per million copper

. Less than 3.0 parts per million lead

B
C
D
E. ‘Less than 6.0 parts per million nickle
F
G. Less than 6.0 parts per million zinc

H

. Lless than 100 parts per million total oils



Page 2 Permit No. 4110

Date of Issue October 12, 1972
Todd Ship%ards Corporation
Seattle, Washington Date of Expiration October 12, 1977

4, Waste oils and solvents, spent chemical solutions, chemical sludges, residue
from sand blastina operations and other solid waste material shall be
collected for reprocessing or disposal in a manner that will prevent their

- entry into waters of the State. :

- B¢ In the event of a discharge of oil into waters of the State, representatives
of this Department and the U. S. Coast Guard shall be contacted irmediately.

A. Cleanup of ofl spills shall be in accordance with recommendations of this
. Department or the U. S. Coast Guard. .

- B. No emulsifiers or dispersants are to be used on waters of the State
- without approval from this Departiment. :

6. Loss of proteinaceous # re retardant chemicals to the waters of the State
- shall be ‘he'ld to a.minimum duying fire drills and tests.

7. Prior to field testing of sonar devices, the Stafe Departments of Fisheries
and Game shall be contacted relative to proper timing to avoid damage to
migrating fish. . : .

8. Prior to the chemical treatment of a dry dock, a written request for approval
shall be submitted to this Department a minimum of ten days in advance of
such {reatmen:z. The amount of chemicals tc be used, the treatment period
and the date of discharge shall be included in the request. The following

points are to be considered in such a request:

A. Dock treatments are to be scheduled between June 15 and August 15 or
. between December 1, and March 15. . :

B. Discharges of contaminated waters are to be during the maximm flow of
. an ebb tide in which the change in water elevation is a minimum of six

feet.

.c.' The coﬁtaminatgd contents of only one dry dock miy be dischargéd to the
Heﬂ:olgatemay or the adjacent waters of Elliot Bay in any seven day
n [ . . e . . .

9, Drydock No. 2, during the chemical treatment period, is to contain a maximum
of 1,800,000 gallons of water with an average concentration of less than 50
parts per million sodium arsenite. After the treatment period, the dock
contents are to be diluted to a minimum of 3,600,000 gallons prior to discharge

. to the receiving water.

10. Drydock No. 3, during the chemical treatment period, is to contain a maximum
of 5,400,000 gallons of water with an average concentration of less than 50
parts per million sodium arsenite. After the treatment period, the dock
contents are to be diluted to a minimum of 9,000,000 gajlons prior to
discharge to the receiving water. . '



Page 3 Permit No._ 4110

Date of Issue Qctober 12, 1972

Todd Shipyards Corporation
Seattle, Hashington Date of Expiration October 12, 1977

11. "Empty" sodium arsenite containers are to be processed in accordance with
hazardous material reguirements.

12. Contaminated waters excent as provided for in Conditions 9, IO, and 11 shall
not be discharged to the storm sewer, the lYest Waterway, or Elliot Bay.

13. Sanitarv sewage is to be discharged into the sanitary sewer system.

14. Sanitary wastes from vessels in dry dock or mooraae are to be discharged
 qnto the sanitary sewer system or into holding tanks that are periodically
emptied into a sanitary sewer system.

15. A1l requirements and ordinances of the city pertaining to the discharge of
wastes into the city sewer system are hereby made a condition of this permit.

16. In the event the permittee is temporarily unable to comply with any of the
above conditions of this permit, due to breakdown of eguipment or other
cause, the permittee is to immediately notify this Department. This report
js to include pertinant information as to the cause and what steps are
being taken to correct the problem and prevent its recurrence.

This permit does not allow the discharge of wastes other than those mentioned herein.
A new application shall be submitted whenever a change in the waste to be discharged
is anticipated.

This permit is subject to termination if the Department finds: (1) That it was
procured by misrenresentation of any material fact or by lack of full disclosure
in the aenlicaticn; (2) That there has been a violation of the conditions thereof;
(3) That a material change in quantity or type of waste disposal exists.

In the event that a material change in the conditions of the State waters utilized
creates a dangerous degree of pollution, the Department may specify additional
~conditions to this permit.

‘Nothing in this permit shall be construed as excusing the permittee from compliiance

with any applicable federal, state, or local statutes, ordinances, or reculations
including those acministered by local agencies under the Shoreline Management Act

of 1971.
Signed {;2??izgié/¢/¢7422%%§ié2222%;77
r

fssisvant Directo
Dgﬁér{ment of Ecology
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11 July 1974

Mr. Thomas McCann
Department of Ecology
15345 NE 36th Strect
Richmond, Wn., 98052

RE: Chemical Treatment of TODD-opcrated Wocden Drydocks Scheduling
My dear Mr, McCann:

This is to confirm a change of plan concerning our Drydock Cherical-
treatment Schedule from trat set forth in our letter of 28 June 197L,
as discussed by telephone with your Mr. John MeDonald yesterday.

To take advantage of a favorable ebb tide, insuring adequate run-out,
we have established the following schedule for treating our No. 2
wooden drydock with sodium arsenites

15 July 197L3 Early hours Make physical set-up and check of
charging drums and piping arraye.
0800 wmmmee Introduce sodium arsenite into
drydock chambers,

18 July 197h3 OLOO mmmwe~= TFlood drydock chambers to achieve maxi-
mum dilution of sodium arsenite solution
preparatory to pumping-out drydock chambers

0530 we—rmeme Pump=-out drydock, Treatment complete,

Discharge of the diluted treatment solution will be during the early
phase of an ebb tide having a range of 13,9 fect,

Very truly yours,

TODD SHIPYARDS CORPORATION
Seattle Division

RECEIVED
JUL 151974 —

He L. Wood
DEPARTMENT OF ECOLOGY Facilities Manager

ICE
HII WI:mg!ﬁ‘ﬂ“»’lES’f REGIONAL OFFIC

(fgng ¥r. Ron Pihe, Olympia Office

Executive Offires: 1 Lroxdway -+ New York, N Y. 10004



Cable "Robin" New York

} SHIPYARDS CORPORATION

Seattie Division: 1801 16th Avenue, S.W. « Seattle, Washington 98124 « MA 3-1635 (206)
28 June 1974

Mr, Thomas McCann

Department of Ecology
15345 NE 36th Street
Richmond, Wn 98052

RE: Chemical Treatment of TODD-operated Wooden Drydock; Scheduling
My dear Mr, McCam:

We plan to treat the second of our two wooden drydocks with sodium-
arsenite solution in accordance with the provisions of our current
Waste Discharge Permit, No., 4110, following the schedule set forth
below: ©

8 July 197L; forenoon == Make physical set-up and check of
charging-drums and piping array
1130 semmm—— Introduce sodium arsenite into
drydock chambers

11 July 19743 1330 =mm-e= Flood drydock chambers to achieve
maximum dilution of sodium arsenite
solution preparatory to pumping=-out
drydock chambers

1430 memem- Pump-out drydock, Treatment complete.

Discharge of the diluted treatment solution will be durlng the early phase
of an ebb tide having a range of 7.9 feet.

We hope that this schedule will not be changed by reason of emergent
drydocking of vessels o other untoward incidents, and that your monitoring
teams will find the hours convenient, %e shall welcome them, offering

all possible assisbvance, and, should some unforeseen event necessitate

a change of plen, we'll advise your office and the Olympia office
without delay,

Very truly yours,

TODD SHIPYARDS CORPORATICN
Seattle Division

H. L;»od R E §J &; E v E i

Facilities Manager i 11 9Z4

HIH smor o DEPARTHENT OF Egoy0gy
SOUTHWwEST REGIONAL OFFICE
cc: Mre Ron Pine, Olympia Office

Executive Offices: One State Street Plazo - New York, N. Y. 10004



