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HAZARDOUS WASTE MINIMIZATION AND CONTROL AT ARMY DEPOTS
SUMMARY AND CONCLUSIONS

USATHAMA and PEI personnel participated in meetings and facility tours at
eight Army depots between April 5 and July 19, 1989. The purpose of these visits
was to acquire comparable information on waste minimization at the depots.
Information was collected both on tasks to be conducted in the near future under
the current Task Order and potential research projects that USATHAMA may select
for long-term effort. Projects that could be funded under PEI's current scope of work
include those related to VOC emissions, abrasive blasting (including plastic media
blasting), chemical paint strippers, degreasing, electroplating and generation of
metals-contaminated sludges.

Craig MacPhee and Paul Lurk represented USATHAMA on the Army depot
visits. PEI personnel present at various depots were Fred Hall, Bob Hoye, Jeff Davis,
Dick Gerstle, and Bob Ressl.

Currently, depots are experiencing a wide range of problems with increasing
environmental awareness and regulations. A list of hazardous waste generation
rates are given in Table 1. All depots have given some consideration to hazardous
waste minimization as a potential solution to these problems, but are constrained by
budget and lack of sufficient technical personnel. At all depots, we encountered
enthusiasm and willingness to cooperate and assist with USATHAMA's HAZMIN
program. A brief list summarizing pertinent information for each depot is provided
in Table 2.

The trip reports for the depot visits list 69 potential waste minimization
projects, which range widely in technical effort and budget required. From these
potential projects, PEI selected a shorter list of 24 projects based on the current scope
of work, interest of depot personnel, the applicability of the projects at other depots,
and the potential for waste or VOC reduction. These projects are listed in Table 3.
Many of the projects are related, and information from one study could be
transferred to the depot of interest in another related study. From these projects,
USATHAMA and PEI have selected three tentative projects that will be
implemented and one alternative project that may be implemented during the
remainder of Task Order No. 0004. These projects are listed below:

¢ Conduct tests of paint application systems.
° Extend lives of process baths (e.g., NaOH) at Letterkenny.
° Implement chromium recovery units for rinse water at Corpus Christi.

° An alternative project is to evaluate the use of zirconia alumina as a blast
media at Tobyhanna.

These projects are described in more detail in the concdlusions section of this memo.
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Subtask 1: VOC Emissi

Most depots are undertaking some form of action where required by state or
federal regulations. These regulations are highly dependent on the state in which
the depot is located. The four depots in California and Pennsylvania (Sharpe,

- Sacramento, Tobyhanna, and Letterkenny) are coming under the most regulatory

pressure to reduce VOC emissions because these are nonattainment areas. Some
depots, such as Anniston, have high limits set on VOC's, and Corpus Christi is
exempt from VOC regulations because it processes aircraft. Most depot personnel
expressed the belief that control technology is too expensive and may not be
practicable because the sources of VOC's are spread throughout the depot. Most
depot's are therefore focusing on reducing VOC emissions by switching to low-VOC
paints and improving transfer efficiencies when applying paint. '

Potential projects for this subtask include investigating the reduction of VOC
emissions from paint operations by changing paint VOC content or method of
application. A data base could be developed of low-VOC paints and vendors with
efficient paint application systems. This information would allow depot personnel
to compare available techniques for reducing VOC emissions. Demonstration tests
could be conducted with one or more of these paint application systems to
determine transfer efficiencies.

As shown in Table 1, paint stripping and degreasing operations at depots
generate large amounts of waste. These operations are also sources of VOC
emissions.

The choice of a paint stripping method varies among depots, and depends on
the parts processed. For example, heavily corroded parts at Sharpe are not amenable
to plastic media blasting, whereas plastic media booths have been installed to
process aluminum electronics shelters at Sacramento and aluminum helicopter
frames at Corpus Christi. Sacramento is encountering contractor troubles in
bringing its booth on line, and Corpus Christi is searching for the specific type of
media appropriate for use on aircraft. Of those depots without PMB capabilities,
Tooele expressed an interest in purchasing a blast facility, and would be interested in
developing the information required to justify implementation of PMB. Assistance
could be provided to either of these three depots. - _ :

A variety of abrasive blast media is used, including walnut shells, steel shot,
aluminum oxide, peridot, glass beads, and plastic. A few depots still use some sand
as a blasting media, but it is being phased out as a result of health concerns. A data
base containing information on the advantages and disadvantages of these media
(as well as chemical stripping) would be a useful tool to depot personnel.

Most depots have switched from phenol-based peint strippers to methylene
chloride-based strippers. Alkaline strippers are also frequently used. Corpus Christi
uses some ortho-dichlorobenzene. Sacramento and Red River are conducting
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studies on nonhazardous alternate chemical strippers. Some depots expressed an
interest in minimizing chemical cleaning waste by extending the lives of stripping
agents by filtration or other means. A filter press could also be used to minimize the
sludge resulting from these operations; the liquid phase would require further
treatment.

Most depots change process tanks as required, after the tank has
working or when laboratory tests indicate decreased chemical activity. Anniston,
however, changes its process every six months without testing the solutions;
changing this procedure may result in significant waste reduction.

Most depots use 1,1,1-trichloroethane as a solvent in vapor degreasers.
Anniston still uses trichloroethylene. Several depots have experimented with
recycling 1,1,1-trichloroethane, but have been plagued with a variety of problems,
induding acidification of the product and equipment failure. Potential projects
include troubleshooting existing systems or purchasing a new system at interested
depots such as Letterkenny and Red River.

DESCOM had indicated interest in evaluating the use of a product called Rust
Eliminator to replace phosphoric acid baths for removing rust, and we acquired
information on this product at several depots. Personnel at Tobyhanna had
evaluated Rust Eliminator and concluded that it was not a promising alternative for
phosphoric acid because the solubility of some metals in the product would create a
hazardous waste, the product would need a large amount of agitation (during the
demonstration, parts were scrubbed by hand), the action of the product on the part
was slow, and the cost is approximately six times higher than the phosphoric acid
solution. Finally, spent phosphoric acid and sludge from the bottom of the tank is a
very small waste stream at Tobyhanna; therefore, even complete elimination of this
waste stream would result in only a small reduction in hazardous waste generation.

Tooele performed several tests with Rust Eliminator on a variety of different
parts. Personnel concluded that the product performed about as well as phosphoric
ackd, but that it was much more expensive. The manufacturer sold the material on
the basis of its being 2 nonhazardous waste; however, after use, the product is a
hazardous waste because of the solubility of some metals. Tooele also tested the
product for long-term rust inhibition, but again the product fared no better than
phosphoric acid. Personnel at Tooele ordered only one drum of the product, and
have some left over. Reports that Tooele personnel are satisfied with Rust
Eliminator and are planning to replace phosphoric acid solutions with this product
are erroneous.

Subtask 3: User Interface, Support Studies

For this subtask, information was collected on a variety of aress, induding
electroplating operations and the generation of metals-contaminated sludges.
Electroplating operations do not directly contribute much waste at most depots,
since the plating tanks are rarely changed. The largest amount of waste resulting
from these operations results from wastewater trestment, which generates sludges
laden with heavy metals. Several depots generate large quantities of sludge; some
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are planning simple methods for waste minimization, including segregat: n of
nonhazardous and hazardous sludges, recharacterization, and the purchase cf filter
Ppresses that can produce a sludge with less water, and therefore less volume.

The metal concentrations in these sludges are usually low, and therefore
metal recovery directly from the sludges may not be cost-effective. Many depot
personnel, however, expressed interest in reducing the amount of metals that must
be removed from the wastewater. Corpus Christi has been funded for two projects
to recover chromium in the plating shop, but personnel do not have time to
implement this technology. Letterkenny is interested in recycding chromium rinse
water. These efforts are potential projects under the current Task Order.

Tobyhanna's electroplating shop is old and has experienced some problems
because they have had to cut back on the amount of wastewater sent to the
industrial wastewater treatment plant. In addition, the work load does not always
allow personnel to follow the designed operating practices. Personnel expressed
interest in investigating methods for plating waste reduction. Some simple
housekeeping methods and small operational changes may also be useful in waste
reduction. This plating waste includes pretreatment operations such as chemical
stripping and degreasing.

Other Areas

Several other areas were iderntified by depot personnel and PEI for potential
waste minimization efforts that are not covered under the scope of Task Order No.
0004. All depots use dry filters on at least some paint booths to trap paint
particulates. Some depots dispose of these filters as hazardous waste, while other
depots have shown their filters to be nonhazardous. All depots disposing of the
filters as hazardous waste should conduct characterization studies.

Paint sludge resulting from water-wash paint booths is a major problem at
several depots. A few depots are exploring the use of hydrocyclones combined with
detackifying agents to remove sludge from the water and to minimize the volume
of the sludge. Anniston has had problems with the cyclones gumming up, while
Corpus Christi may have found an effective detackifying agent which they plan to
implement to solve this problem. Red River is also interested in the use of
detackifying agents. The existing systems could be evaluated and improved and the
information tnnsfemd to other depots. Anniston personnel were requesting
assistance from the manufacturer of the equipment. A demonstration test of
hydrocycdiones and detackifying agents could also be conducted at one of the depots.
Finally, Letterkenny and Corpus Christi expressed interest in reducding paint sludge
'dmsrv{tmdm re erest | fluidized bed deaning,

depots expressed interest in flui perts which will
be tested at Red River under Task Order No. 0005. Anniston and Letterkenny are
planning to purchase systems, and Tooele is also interested. Corpus Christi has
an aluminum ion vapor deposition system, which has not been funded.
A demonstration test will be conducted at Anniston under Task Order No. 0006.
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Conclusjons

Following discussions between USATHAMA and PE], three waste
minimization projects plus an alternative were chosen for implementation at Army
depots. The criteria used for selecting these projects were interest of depot
personnel, applicability of the projects at a number of depots, potential for
hazardous waste or VOC reductions, and agreement with the scope of work for the
current Tank Order. The following projects were tentatively selected:

° Conduct tests of paint application systems. Several depots expressed
interest in increasing the transfer efficiency of paint application, which
would reduce both VOC emissions and paint sludge by reducing paint
overspray. Tobyhanna has looked at several low-pressure, high-volume
spray guns and plans to install one of these systems. This project will
evaluate these and other systems for efficient paint application. This data
can then be used by Tobyhanna and other depots searching for methods of
reducing VOC emissions and paint sludge generation.

° Implement chromium recovery units for rinse water at Corpus Christi.
Personnel at Corpus Christi are interested in a unit that can recover
chromium from a chromic acid bath or chromium rinse water. By
recovering chromium from rinse water, the amount of chromium treated
at the wastewater treatment plant is reduced, thereby reducing sludge
volume and potentially rendering the sludge nonhazardous. This project
will entail evaluating available chromium recovery units for use on rinse
waters. The data may be useful to other depots conducting chromium
electroplating or applying chromate conversion coatings.

° Extend lives of process baths (e.g., NaOH) at Letterkenny. Letterkermy uses
a large amount of alkaline paint-stripping tanks and methylene chloride
paint stripping. Personnel are currently collecting information on
extending the lives of these strippers by filtration or other means, thereby
reducing how often these tanks must be changed. Several other depots also
expressed interest in extending the lives of chemical stripping tanks. This
project will entail exploring methods of extending the lives of these process
baths, thereby reducing hazardous waste generation.

° Evaluate the use of zirconia alumina for use as a blast media at Tobyhanna.
Personnel at Tobyhanna are evaluating the use of zirconia alumina as an
alternative to aluminum oxide blasting. Zirconia alumina is reported to
have a longer life than aluminum oxide, and will thus create less waste.
Tobyhanna personnel are currently planning to test zirconia alumina, and
this project would assist in evaluating its effectiveness.

et s————_ -
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TABLE 2 SUMMARY OF INFORMATION COLLECTED FROM DEPOT VISISTS

ANNISTON

* No reguiatory pressure to reduce VOC emissions.

¢ Hydrocyciones to reduce paint sludge volume are not working.

* Use all biast media except PMB, induding Green Lightening

* Change all tanks twice per year without testing.

* Onily depot that uses tichiorosthylense as a degreaser.

* Have & lot of sludge from stsam cleaning.

* Use a lot of phosphoric acid, but it generates very littie siudge.

¢ Wastowater stireams will remain separate throughout the treatment process.
hazardous and nonhazardous sludges will be disposed separately.

* Site of the USATHAMA aluminum ion vapor deposition test.

* Are purchasing a fluidized bed.

CORPUS CHRIST!

® Paintng aircraft is exempt rom VOC regulations.
* Have ordered hydrocycione system, and will use a detackitying agent.
* instalied a large PMB booth that is not yet fully operational.
* Have identified 8 list of HAZMIN projects that they do no have manpower 10 implement.
* Use ortho-dichiorobenzene as paint stripper.
* Brush methyiene chioride on aircrafl to remove paint.
* Mired contractor 1o recover metals in plating shop.
* Interestod in aluminum ion vapor deposition, but has not been funded.

LETTERKENNY
* Have subminied bubble plan for VOC enmissions implementing changes 1o & paint booth would exempt the booth from the

bubbile pian, thereby affecting the average paint VOC content of the booths still covered in the bubbie pian.

* USATHAMA demonstration test of PMB was conducted here.

* Wainut shells are still most widely used media, followed by steel.

* Use methylene chioride and alkaline strippers. interest in life extengion.
* Pian w install fuidized bed

RED RIVER

¢ Use skimmers 10 Temove sludpe om water-wash pamt booths.
* No current interest in PMB

* CTX for nonchiorinaed solvents; will try in new cleaning line.
* Have a lot of stockpiled chromate sludge

* Site for the USATHAMA fuidized bed testing

SACRAMENTO

SHARPE

* California reguiates vansier efficiency and VOC content for paints.

¢ Sacramentd must prepare VOC irwentory for “Hot Spot” regulations.
* Wil usé new plastic media biasting booth on electronics shellers; has some operational problems.
* is evaluating alternate chemical stripper with USATHAMA and CERL.

* Callornia reguistes vansier efficiency and VOC gontent for peints.
* Sharpe Mmust prepare VOC inveniory for “Hot Spotl” regulations.
* Parts sre hoavily rusted.

i
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m-m--m have len steps 1 slimingte.
and dotormined thet k was Aot cost-efieciive

i

dowatering system. CARC siudpe is costigst disposal problem.
, st 90 POt have unds.

and dotermined that t was not cost-eflecive
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PElI ASSOCIATES, INC.

TO: Craig MacPhee . * DATE: 7/12/89
Revised: 8/14/89
SUBJECT: Trip report: Anniston Army Depot FROM: Jefi Davis
Contract No. DAAA15-88-D-0001 Fred Hall
Task Order No. 0004 Bob Hoye

FILE: 3769-4 - cc:  Dick Gerstie

USATHAMA and PE! personnel participated in meetings and a tour of the facilities at the
Anniston Army Depot (ANAD) on May 31 and June 1, 1989. The purpose of this visit was to
acquire information on the operations at ANAD that are relevant to the referenced task order.
Specifically, information on VOC emissions, plastic media blasting (PMB), chemical paint
strippers, degreasing, and generati~n of metals-contaminated sludges was sought. This is one of
a series of visits to eight depots being made to acquire comparable data on these topics. In the
near future, USATHAMA will use this information to select and define research projects that
will be conducted by PE! under this task.

ANAD is located in northeast Alabama, approximately 110 miles west of Atlanta, Georgia.
50 miles east of Birmingham, Alabama, and 10 miles west of Anniston and Fort McClellan.
Craig MacPhee represented the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA).
PEI personnel present were Fred Hall, Bob Hoye, and Jeff Davis.

Our primary contacts at ANAD were Tim Garrett and Ron Grant. In addition, we met with
Tony Montoya and Steve Guthrie of Production Engineering, Directorate of Maintenance; Elvin
Hansen, Branch Chief, Building 114; Major Robert Ronne; and Ken Rollins, Section Chief,
Building 409.

The purpose of this trip report is to document the information obtained during the site
visit. The trip report is presented in eight sections to address pertinent topics included in the
scope of work of Task Order No. 0004. These sections are: Background, VOC Emissions and
Paint Operations, Blasting Operations, Alternate Chemical Strippers, Alternate Degreasers,
Electroplating Operations and Metal-Contaminated Siudges, Other Areas of interest, and
Conclusions/Recommendations.

BACKGROUND

ANAD's primary mission is to maintain and supply combat vehicies (primarily tanks),
missiles, small arms, munitions, subassembiies, and other commodities, as well as spere parts.
ANAD employs aimost 4,400 people. The depot covers 18,080 acres and contsins 89
maintenance buildings and 78 shops. At peak operation, ANAD has rebullt 700 tanks in a year,
along with 2 or 3 engines per tank,

Buliding 466 and 512 are used for hazardous waste siorage. Bulk hazardous wastes
(i.e., abrasive media) are disposed at the Emil, Alabama, faclity of Chemical Waste
for 0.195 e¢/lb. Wastes are disposed in 55-galion drums or in buk (roll-off containers). Al

1
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waste disposal is currently handled by the Defense Reutilization and Marketing Office (DRMO). !
Although DRMO now pays for waste disposal, the procedure is being revised so that each depot

will pay for its own waste disposal in the near future. This action will make waste reduction

more visible and critical as the amount of waste disposed will directly impact each individual

depot's budget.

Most degreasing and chemical stripping tanks (phosphoric, nitric, hydrochloric,
sulfuric, and chromic acids, methylene chloride and caustic paint strippers, etc.) are changed
two times per year during scheduled operations shut-downs (Christmas and the Fourth of Juty).
This change-out occurs whether the process chemicals are spent or not (the tanks are not tested
before they are changed). Thus, the results of any projects focused on extending the lives of
these chemicals would have to be implemented in conjunction with a change in operational
philosophy. _

An EPA waste minimization study published in March 1988 focused on opportunities for
reducing waste generation at ANAD, especially in the electroplating operations. A copy of a
report summary is provided as an attachment to this trip report. The study also considered
options for extending the lives of paint stripping solvents; however, as discussed previously.
this is not an option that would result in waste reduction at ANAD under current methods of
operations.

The following is a@ summary of the buildings visited and a brief overview of the processes
conducted in each building.

° Industrial Waste Treatment Plant

° Building 114
— Chemical stripping (Penstrip NPX)
— Phosphoric acid
— Hydrochioric acid
— Vapor degreasing (1,1,1-trichloroethane)
— Alkaline dip
— Chromic acid conversion coating
— Chromium stripping
~— Chromium plating
— Cadmium plating
— Blasting (aluminum oxide, steel, Green Lightening, glass beads)
— Proposed site for AIVD equipment

° Building 409
— Steam Clesaning
— Vapor degreasing
— Paint stripping (Penstrip NPX, caustic)
— Phosphoric acid
— Hydrochloric acid
— Aluminum stripping
— Painting (4 water-wall paint booths)
— Blasting (Green Lightening, wainut shells)

* Building 130: wansmission housings, crankcases
. - Sioam clesning ’
= Vapor degreasing ‘
— Phosphoric acid
— Chemical stripping (Penstrip NPX)

— Biasting (wainut shelis
— Painting (water-wall paint booths)

2
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° Building 128 West: Engines
— Degreasing (Stoddard soivent)

° Building 433
— Blasting (Black Beauty)
— Painting (large drive-in booths with dry filters)

VOC EMISSIONS AND PAINT OPERATIONS

Current Alabama state regulations limit VOC emissions at ANAD 1o 100 tons per year per
stationary source. Each source (e.9., paint booths and degreasers) at ANAD is allowed to emit up
o0 100 tons per year. As a comparison, Letterkenny and Tobyhanna Army Depots are required to
meet Pennsylvania regulations, which specify that no more than 50 tons per year may be
emitted from the entire depot for surface coating operations. As a resul, there is no regulatory
incentive for ANAD to use high-solids paints or to improve transfer efficiencies because the
depot is well below the VOC limits. ,

Operators will frequently increase the pressure and use a wide angle of spray in order to
paint parts quicker. Transfer efficiencies are therefore low, and heavy overspray is produced
in the painting operations. Many small parts are painted, which decreases the transfer
efficiencies even more. The regulations will probably become more stringent in the future, and
ANAD has been asked by the state 1o prepare a VOC inventory. In addition, ADHA has conducted a
study on ANAD's VOC emissions (we are waiting for the results of this report from ANAD).

ANAD currently uses the two-component CARC system (which has a higher VOC content
than the single component CARC). Air-assisted Binks paint spray guns are used. Personnel are
considering buying high-volume, low-pressure guns 1o improve the transfer efficiency. We
provided a list of manufacturers of such equipment.

Water-wall paint booths are used at ANAD. In these booths, water flows down a wall at
the rear of the paint booth, over an air vent through which the booth exhaust fiows, and then
into a trough. The paint particulates are trapped in the water as they pass through the vent.
The water and paint mixture (sludge) collects in a trough at the base of the water wall. Disposal
of the sludge resulting when these booths are cleaned out is one of ANAD's biggest problems. The
paint sludge is manifested for incineration as a hazardous waste because it is ignitable (EPA
Waste No. D001). An estimated 7 1o 8 drums of sludge are disposed per week per booth. An
estimated 1600 drums of sludge are disposed (incinerated) per year at 8 cost of $8 per galion.
(These figures will be confirmed upon receipt of hazardous waste generation data from ANAD.)

booth and the solids are emptied into a 55-gaion drum. The liquid from the top of the drum
aiso recycied 10 the paint booth. Approximately one drum per week of siudge is generated from a
booth with a rly operating Cycione separator

L R ———— Gt 3
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ANAD personnel expressed interest in using filters 10 reduce the volume of the paint
booth sludge. Tim Garrett successfully used a filter press (JWI plate and frame unit) to reduce
the volume of 3 small batches of paint booth siudge. ANAD has tried pumping the sludge fo the
IWTP for treatment, but encountered problems with pumping and maintaining line pressure
because the paint setties in the pipe.

Spent Green Lightening blasting material was used as a detackifying agent, but personne!
experienced difficulty in cleaning out the booths. in addition, the Green Lighiening increased the
fotal volume of sludge that had 10 be disposed. This technique is no longer used.

in a recent visit to Corpus Christi Army Depot (CCAD) in Texas by PEI and USATHAMA
staff, CCAD personne! reported that they had soived the problems with detackifying agents and
cyciones. Essentiglly, their solution was in finding a detackifying agent that precipitated the
paint as a powdery solid, which could then be separated with a cyclone. CCAD is in the process of
purchasing cyclones for their water-wall paint. booths. Additional details are contained in the
CCAD trip report prepared by PE!I under this Task Order.

Two large drive-in booths in Building 433 use dry filters 10 collect paint parficuiates.
These filters are changed two times per year and are disposed as non-hazardous wastes without
rinsing or other preparation before disposal.

The floors and walls of the water-wall paint booths are covered with a removable plastic
coating. This coating is occasionslly removed and disposed 85 a hazardous waste.

BLASTING OPERATIONS

Numerous blasting booths are located throughout the depot, and several types of blasting
media are used, including walnut ghells, aluminum oxide, steel shot, glass beads, and peridot.
The spent media are not separated by type prior to disposal. Buliding 409 contains a8 largg
walnut shell booth that is used for both aluminum and ferrous parts. Some personne! would ke
to retrofit their walnut shell booths and add cyclones o obiain better recycle rates; the expected
installed capital cost would be $600.000 per year.

ANAD uses a peridot material called Green Lightsning. Most hardware is blasted (at 120
psi) in a barrel blasting machine. Personnel would ke to phase out the use of Green Lightening
because of its silica content; however, they have not found a suliable replacement. Although
previous reports indicated that the spent media was not hazardous, recent tests showed & 1o be
EP Toxic in 10 out of 12 sampling locations. The hazardous metals
in some cases chromium. The reason for the change in test results is not clear, since the
recycie rates are about the same as previously. The only spent media used at the depot that is
not hazardous is "Black Beauty", a copper siag material. Black bulk
abrasive media used in Building 433.

ANAD uses both aluminum oxide and steel shot biasting. Buliding 114 contains & wak-in
sluminum oxide blasting booth that does not have L i
& barrel blaster and three Whesiabrator rotsry biast machines
spent media are coliected in a roli-off box and emplied
accept spent steel shot for recycling.

personne! believe

|
|
:
é

is doing some work in this ares, and & compeny celied Cold Jet, based in Cincinnati, is Currently
merketing this technology.
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ALTERNATE CHEMICAL STRIPPERS

Numerous stripping operations are used throughout the depot. ANAD uses a large
quantity of methylene chioride-based paint strippers (Penstrip NPX), which contains formic
acid as a major component. Previously, phenolic strippers were used. The Fine Organics
afternative stripper to begin Phase 3 testing at Sacramento Army Depot in July requires a
sWipping time of two hours. Because of the production rate that ANAD must meet, persorme!
indicated that a two-hour stripping time would be unacceptable.

The stripper rinse waters are treated in the Industrial Waste Treatment Plant (WTP).
However, this stream is not monitored for Total Toxic Organics.

The cleaning area in Building 114 contains several 2,000-galion stripping tanks
containing Penstrip NPX and akaline solutions. Buliding 409 contains a csustic paint Stripper;
we observed a thick layer of siudge floating on top. Buiiding 409 aiso has 3 phosphoric acid
tanks to remove stains from aluminum parts, & hydrochioric acid tank, a Penstrip NPX tamk
steel, and an aluminum strip tank. .

As indicated previously, most process tanks are changed two times per year regardiess of
the remaining usefulness of the chemicals. The depot laboratory tests the hydrochloric and
phosphoric acid tanks every week and specifies make-up. During one of the twice-peryear
cleanings, only the sludge is pumped out of the hydrochloric, akali, and Penstrip NPX tanks,
and the liquid retumed for further use. The entire tank is dumped once per year. The
hydrochloric and phosphoric acid tanks generate very litlle sludge, perhaps 1/2 a drum per
cleaning. :

DRMO has discussed the use of waste acids in fertilizer manufacture with the Termessee
Valley Authority (TVA).

ALTERNATE DEGREASERS

Most of the buildings on the depot contain iarge (e.g., 2000-galion capacity) vapor
degreasers using trichiorosthylene. For example, the cleaning area in Buliding 114 comains
several 2,000-gallon trichiorosthylene degreasing tanks and Buliding 409 containg two
2,000-galion degreasers. ARl vapor degreasers have baich distillation columns that are

acid content. The stilis are emptied of siudge about once per week, generating 20 10 55 gaiioes
of hazardous waste per still. In addition, the stilis are cleaned out two times per year, yiniding
about 10 drums of hazardous waste per still.

Bullding 128 West (engines) containg many small clesning tanks using stoddard solvent.
ANAD has written a specification 1 replace stoddard soivent with Safety-Kieen. Under shis
service, Safety-Kigen will remove and recycie the spent degreaser. No Freon is used.

!
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ELECTROPLATING OPERATIONS AND METAL-CONTAMINATED SLUDGES

ANAD conducts both cadmium and chromium electropiating in Building 114. This
buiiding contains an automatic barrel coating line that plates a lot of small hardware (bolts and
brackets) with cadmium. The cadmium solution is cyanide based. By paying careful attention to
make-up requirements, the cadmium solution was used for § years. The chromium piating
solution is recycied in a unit below ground and is never dumped. Personnel indicated a potential
interest in recycling chromium rinse walers by removing the chromiun. ANAD personnel have
instituted several process changes to their plating lines to reduce wastes. These changes are
described in an article published in the Journal of the Air Pollution Control Association, which
is provided as an attachment to this repon.

Building 114 aiso contains 2,000-galion phosphoric acid tanks that are used on all
types of perts, & hydrochloric acid tank, chromic acid conversion coating, phosphating,
chromium stripping, and associated rinses. All tanks in the electropiating area except the
plating tanks themselives are emplied and changed two times per year, including phosphoric
acid, nitric acid, hydrochioric acid, and suffuric acid tanks. Phosphoric acid is used for rust
removal and personnel are investigating selling or giving the spent acid 10 & fertilizer plant.
Building 114 has eight 2,500-galion tanks, and additional tanks are located in Buildings 130,
409, and 129. .

The industrial waste treatment plant (IWTP) receives all rinse waters from the process
operations. Four types of wastewater are treated separately: chromium, cadmium/cyanide,
steam cleaning, and general wastewater (all wastewater excep! sieam cleaning, cadmium/
cyanide, and chromium). Approximately 26,000 galions per day of chromium wastewater are
treated with sulfuric acid and sodium metabisulfite for chromium reduction after exiting
equalization tanks. The water is then neutralized with lime, after which & enters separate
flocculation and clarification operations. The 6,000 galions per day of cadmium/ cyanide
wastewater enters equalization tanks, then is treated with lime %0 a pH greater than 11 to
precipitate cadmium. The ringe waters contain approximately 20 - 30 ppm cyanide. Very

and the cadmium/cyanide stream is polished with ion exchange. An activated siudge operation is

used fo treat a small fiow containing phenol, which is used in one vat for aluminum stripping.
Most siudge generated at the IWTP results from sigam cleaning. The steam cleaning

waler is processed in equalization and fiocculation tanks, then batch treated for pH adjustment.
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OTHER AREAS OF INTEREST
ANAD is the site for de

this contract.
locstion of the equipment and met with several of the personnei who will be involved.
is on the second fioor of Building 114 in place of

sn automatic phosphating bath. The floor consists of a stee! grate; ANAD siructural engineers
will determine if the floor is sufficient to bear the weight of the AIVD unit. Site support 10 be
provided by ANAD includes preparation of the facilities (including providing an air-conditioned
room and utilities), engineering support (including identifying what criteria must be met to
justify the use of AIVD instead of cadmium electroplating), use of their salt spray equipment for
corrogion festing, and operation of the equipment. Buliding 114 has its own miliwright and
plumber, thus preventing delays due to filling out work orders when repairs are needed.
Sufficient power is not readily available in the immediate vicinity of the proposed location, and
ANAD will provide for the electrical hook-ups. ANAD has a lot of noise on the power lines, 80 8
power line conditioner may need to be supplied. USATHAMA has aliocated $100,000 for site
support.

in general, all equipment associsted with the AIVD process should be dedicated to the
process 3o that it will always be available during the demonstration testing. Also, it cadmium
parts are biasted in the precieaning stage, afl of the spent media will be a hazardous waste;
sluminym parts will not be hazardous. Bullding 114 contains a
alu that could potentially be used for the AIVD testing.
AIVD is sble 10 cost the inside of
8t ANAD that personnel want 10 see tested with AIVD have holes for screws,

lssue will require exploration during
of
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decrease the amount of cadmium sludge generated. Cyclones have been purchased 10 decrease the
siudge generated from paint booths, but these cyclones are currently experiencing operationa!
problems. The vendor of this equipment will attempt 10 solve some of these problems.

Because of the high limit set for VOC emissions in Alabama, ANAD personne! are not
currently interested in the control of VOC emissions. In addition, because process tanks ave
changed two times per year regardiess of the condition of the remaining chemicals, extending the
lives of these baths would not result in the reduction of hazgrdous waste.

We are currently awaiting information from ANAD regarding actua! hazardous waste
generation rates and some process flow diagrams. This report may be revised upon receipt of
this information.

The foliowing list presents some potential HAZMIN projects on which USATHAMA could
provide assistance to ANAD.

° Explore the use of detackifiers 10 increase the effectiveness of the cyclone separators.
Transfer the information learned at Corpus Christi Army Depot o ANAD.

° |nvestigate the use of a filter press for further dewatering paint booth sludge ¢(past
studies indicated this is worth further evaluation).

° |dentify the kind of cyclone needed for walnut shell recycling and identify the
operational parameters needed for waste reduction.

° Conduct a comparison test of wainut shells versus plastic media for abrasive blasting
for the particular parts processed at ANAD.

° Identify options for disposa! of the steam cleaning sludge.

° Investigate recyc!mg' of the chromium rinse water by removing chromium.

° identify a fertilizer company willing to accept spent phosphoric acid solutions.
ANAD's interests and needs will be compared to those of other depots that will be visited

in the near future. ANAD personnel should be kept informed of the results of any testing
relevant 10 their needs conducted under the current HAZMIN eftont.
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Project Summary

Waste Minimization Audit
Report: Case Studies of
Minimization of Solvent
Wastes and Electroplating.
Wastes at a DOD Installation

Marvin Drabkin and Pau! Sylvestr:

The U.S. Environmental Protection
Agency (EPA) is encouraging hazard-
ous waste generators to develop pro-
grams to reduce the generation of
hazardous waste. To foster such pro-
grams, the Agency’'s Office of
Research and Development Hazardous
Waste Engineering Research Labora-
tory (ORD/HWERL) is supporting the
development and evslustion of s mode!
hazardous waste minimization audit
(WMA) procedure using the EPA hier-
srchy of waste minimization (WM)
options, with source reduction being
more desirable and recycle/reuse less
desirable. Treatment options, aithough
not considered WM, are evalusted if
neither of the former slternatives is
svailabie. The WMA procedure was
tested initislly in severa! facilities in
1986. WMASs were conducted st gener-
stors of a number of generic hazardous
wastes, including corrosives, heavy
maetals, spent solvents, and cyanides.

In 1987, the HWERL WMA prograw
concentrated on ORD’s top priority
RCRA K and F waste fist. Audits were
conducted st generators of K071 end
K106 wastes (mercury cell chioralsli
plents), KO48-KO82 wastes (sludges
snd solids from petroleum refining).
FO02-FOO4 wastes (spent scivents),
and FOOS wastes (wetteowster treet-
ment sludges from electroplating eper-
stions). This Project Summary covers
s WMA carried out ot 8 DOD instal-
fation responsible for the rehsbilitation

of worn Army tanks. This audit was
aimed at developing WM options tor
F002. FOO4, and FOO6 wastes.

The WMA carried out at the DOD
installiation’s electroplating facility
resuited in the development of three
source reduction options and two
recycle/reuse options for cadmium -
cyanide waste as well as two source
reduction options for chromium waste
Successful implementation of appro-
priate combinations of these options
could result in the DOD installation
being able 10 achieve EPA delisting o!
the FOO6 wastewater treated siudge
Payback period for the incrementa!
investment needed to achieve theose
WM results. could range from four
months to 1.9 years depending on the
choice of options. Ssvings in present
FOO6 waste disposa! costs could
amount to $120.000 annuatly.

The WMA carried out st the DOD
insualistion’s paint stripping solvent
facilities resuited in two stwmative
source reduction options being deve-
loped by the sudit team. implements-
tion of either of these two options could
resuit in payback period tor the incre-
mental investment involved mnging
from € to 8 months with savings in
waste solvent disposs! cests of
$53.000 snnually.

This Project Summary was developed
by EPA s Mazardous Waste E nginesring
Resesrch Laboratory. Cincinnati, OM.
to snnounce hey findings of the




research project that s fully documented
N a separate report of the same title (see
Project Report ordering information at
back)

Introduction

The national policy objectives estab-
hished under the 1984 Mazardous and
Solid Waste Amendments to the
Resource Conservation and Recovery Act
of 1976 include the goa! of reducing or
ehminating hazardous waste as exped:-
tiously as possible. To promote waste
minimization activities, the Hazardous
Waste Engineering Research Laboratory
(HWERL) of the U.S Enwvironmental
Protection Agency (EPA). Office of
Research and Development, has under-
taken a project 10 develop and test a
waste minimization audit (WMA) proce-
dure. It 1s envisioned 1hat such a proce-
dure would be useful to generators of
hazardous waste as they, search for
waste minimization alternatives The
present HWERL project expands on an
sudit procedure deveioped and tested in
1986 by conducting additional WMASs in
cooperating industnial and government
facilities This project 1s one of several
current audit efforts being supported by
HWERL

This study presents the elements of a
WM program, of which the audit proce-
dure is a central component snd includes
details of the WMA procedure, its
deveiopment. and its final recommended
form A case siudy is presented using
this WMA procedure. and covers audits
performed at a DOD instaliation tha
inciudes tacihities which generate histed
wastes FOO2 and FOO4 as well as a
faciiity which generates listed waste
FOO6 Findings ang conclusions resulting
from these audits are presenied below

Description of the WMA
Procedure

The function of the WMA procedure
is to force the use of an orderly step-
by-step procedure for conducting an
sudit at 8 host site. The iniial WMA
procedure was deveioped in earhier work.
snd was further refined during the
course of the present EPA-gponsored
sudit effort. This procedure is applicable
to the deveiopment of doth categories of
WM options (source reduction and
recycling/reuse) as well as 10 the
development of treatment options.

The team employed in cerrying out the
sudit described in the full report was
composed entrely of employees of an

2
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outside consulting/engineering firm.
Following selection of the host facility
there were eight sequential steps
executed by the audit team-

Preparation for the audit.

Host site pre-audit visit.

Waste stream selection.

hwn_—-

Host site waste minimization audit
vISit,

o

Generation of WM options.

6 Preliminary WM options evalustion
{including preparation of prelimi-
nary cost estimates) and ranking of
opitons in three categories (effec-
tiveness. extent of current use, and
potennal for future application)

7 Presentation, discussion, and joint
review of options with plant
personnel

8 Final report preparation and pres-
entation to host site managmeent.

This procedure was foliowed in carrying
out the WMASs summarized below.

Results of the WMA
Conducted at a Generator of
FOO02 and FOO4 Waste: Audit
st a8 DOD Instaliation Paint
Stripping Facility

A DOD installation in the South, 8
portion of whose facilities is devoted 10
the rehabilitation of worn Army tanks
was studied in 8 WMA for the reduction
of FOO2 and FOO4 wastes These listed
F wastes are partially defined in 40 CFK
261.32 as follows:

® FOO2 Spent halogenated solvents
including methylene chioride.

@ FQO4: Spent non-halogenated sol-
vems including cresols snd cresylic
acid .

At three buildings in the DOD instalia-
uon, 1ank part paint stripping facilities
using methylene chioride solvent formy-
lations (containing phenolic-type constit-
vents 10 enhance solvent sction). gener-
ste FOO2 snd FOO4 wastes. FO02 and
FOO4 wastes include.

® Approximately 20,000 galions per
vesr of spent methylens chioride-
based paint stripping solvem and
sbout sinty, 55-gaton drums of paint
siudge sre genersted in the paint

$tnpping operstions and sent offsie
for hazardous wasie disposa’ Spen:
solvents are presemty drsposed of in
bulk approximately every 6 months
Drummed hazardous paint sludges
are shipped offsite wathin 80 days of
accumuiation.

® Wpstewaters from sinpped par:s
rinsing operations are sen: 1o the
onsite wastewater treaimen: plan:
where biological treaiment s usec 1<
reduce phenol level 10 mee: NPDES
permit requiremens pr.or 12
discharge.

The audit team stuted possible sours:
reduction and recycle/reuse options ‘c-
these wastes The focus o this ef1ori vias
primarily on ways to prolong the bfe c-
the paint stripping solvenis as the mcs:
effective short-term opuons The for:-
term waste reduction optons. 1 €
development of non-solvemt formulz
tions and other pamnt remova' tect-
niques, could not be meaningfuiiv
addressed in this study

The most promising source reductior
options for paint strippng solvent was:e
reduction were.

@ Continuous centrifugaion of the pain:
stripping solvent 1o remove par~:
sludge #s it is genarated thus preven:.
ing buildup of this siudpe in the
stripping tanks ant signdfican::i
extending the life of the soiven:

® As an slternative 10 CONUNUOUS Ce-
trifugsation of the solven:, conmnue. <
2-stage basker/canrigce fittraron o
the solvent 10 prever: pam slud::
buildup.

In summary, it is behevec that succes ¢
ful impiementation of enher of thes:
options could result in solvent ife be -
extended 10 st least one yesr prnior i
replacement. In this regerd. s smali sca'e
test by a centrifuge vengor on 8 samp -
of spent solvent heavily losded with pa .~
sludge. indicated that clesr solvent co. -
be produced by this lechnique Each -
the six main paint stripping solvem 1an.«
81 the facility would be equipped v.:--
either 8 solid-bowl! type centrifuge o :
basket/cartridge type 2-stage fihre-
Todle 1 summarizes the resuls of 1+
prelimingry technicsl and econorer::
fessibiliy study of these two optiors
Annus! waste solvemt dwaposal cos:
would B¢ cut in hall (appronimetely
$50,000 per year savings) i either ¢’
these two options weare sdepled, w:-




Table 3.

Tabulated Projecied Costs and Required Siie Modiications: WM Options lor DOOD instaliation FOO2 and FOO4 Wastes

Esumated
Esumated Annual Paybaci
wm Proposed Equipment Insiatied Diect Operating Required Sue Peviod
Option' Waste Source Option Description Modilicalions Cost(S) Cost® (5 "yr) Modiications (vears)
) Waste paint Continuous removal Add 8 pump ana sohid 50.000 5.000 Adequate floor space s 0S5
Stripping solvent of paint sludge from  bowi centrifuge to each avarlable in trom of
dispossl solvent (using 8 solid of the six paint Siripping each of these stripping
bowl centrituge] solvent 1anks; unit tanks to permit
Sotvent replaced operates at about 5 gpm installstion without
annually flow cate mbsjor existing
equipment relocation
2) Waste pant Continuous removal  Add @ pump and two- 60 000 9.000 Adequate tigor spacess 067

stripping solvent
disposal

annuslly

of paint sludge from

solvent (using & two-
stege lilteation unit)

Sol/vent replaced

siage filiration unit 1c
each of the i1z paint
stripping solvent tanks
{lirst s189¢ is baskel type
lilter for large preces ond
second s1age 17 @ porous
mertal liltration cariridge
for micron-size particles)

available in front of
each of these siripping
1anks 1o permit
nsialistion withou:
major existing
equipment relocaton

'All options shown sre source reduction options

30ther than the cost of replacing sperit pain: sinigping solvent, which 12 estimated separately

payback periods ranging from 0.5 10 0.7
year.

Results of the WMA
Conducted at 8 Generator of
FOO06 Waste: Audit at the DOD
instaliation Electroplating
Facilities

Electroplating operations at the DOD
installation are conducted in one building
ang include cadmium plating of miscel-
tsnesous cleaned and/or remachined
1ank parts using cadmium/cyanide {Cd
CN) solutions 1n either an gutomatic
barrei platng hne or 8 manuadl rack
plating hine. Chromium (Cr) plating of
appropriately prepared tank parts s
conducted in 8 rack plating Iine Both
plsting operstions are fairly standasrd-
aed.

The facility has been experiencing
s\gnificant problems in meeting NPDES
permit kimitations for Cd and CN n the
treated wastewater discharge Thus, the
audit weam focused primarily on waste
reduction options which could reduce or
eliminste Cd and CN fevels in the raw
waeste (principaily rinsewaters from dboth
Cd pisting lines). Agproximately 2,000
gotions per dey of these wastewsters
typically comaning 20 mg/1 of Cd and
25 mg/l CN are dischgrged from the
electiroplating facility. About 3%5.000
gbillons per dey of Cr-besring waste
averaging 110 to 120 mg/1 Cr sre siso
discharged from this facility

A study of the electroplating operations
that generate FOO6 waste (including
discussions between the audit team and
plant personnel). led the audit team to
develop 2 tota! of five WM options for
Cd/CN plsting-related waste and two
WM eptions for Cr plating-related waste.
These options include commercially
demonstrated processing techniques
designed to minimize or eliminate Cd, Cr,
and CN levels in the rinsewater wastes
8s well @s reducing the smounts of
wastewater. These options together with
their esiimated capnal snd operating
cosis are summarized in Tabie 2. One
proposed source reduction option: elec.
trolytic reverse current destruction of CN
(both simple and complexed) in the st:ll
ringe tanks of the 1wo Cd piaung hines
during the plant downtime period. s
currently being evaluated st the facility
One proposed recycie/reuse option:
recovery of Cd from the two plating lines’
stitl rinse tanks, has since been imple-
mented and appears 10 have resulted in
the fscility being able to consistently
meet the Cd limit in their NPDES permit

It is believed that successful imple-
memation of appropriate combinations of
these WM options could result in the
DOD instailation being able 10 achieve
EPA dehsting of the FOOS wastewster
treatment siudge as well as meeting Cd
and CN permit limits 1n the NPDES
discharge. Payback periods for the
increments! investment involved range
from 6 months 10 1.9 years. Savings in
the present FOO6 waste disposal costs

. s - .

could amount 1o $ 120,000 annuallyf the
FOO6 waste can be delisted

v————




l Table 2 Tabulated Projected Costs WA1 Options for DOD Instaliatian FOOE Wastes'
Esumatec Estimated Annus
{ wm Optior Proposed E quipment instatiec Operating Cos:
Option Waste Source Type QOpuon Desceptlion Modilications Cost (S’ s vy}
’ (ay1) CO. CN Ba'rel Plaunyg Source Use of electroclean rinse Warer piping and pump s 1,000 s 8500
Lene reduction waters as feed to pickhing
rnse water 13k
(a2} Cd/CN Manua! Source Use of eleciroclean nnse  Water piping and pump 1,000 500
Pilating Line reduction waters 8s feed to pickiing
rinse waler 1ank
K1) Cd/CN Barrel Prating Source Destruction of cyamdes insertion of $S cathodes and 2.000 10.005
Line reduction i sl rinse tank anodes in still rinse tank
and aperation in 8 CN
destruction mode during
- plating line downtime
542 Cd ' CN Manvat Source Desirucnion of cyanides insertion of SS cathodes and 2.000 10.000
Piating Line reduction  «n Sull unse tank anodes in still rinse tank
and operation in 8 CN
destruction mode during
plating line downtime
fejit) Ca’CN Manua! Source Improved dragout Add drain board berweer. Cd 1.60C 1.000
Plauing Line reduction recovery. plating tank and still rinse
dra:in bosrd. spray./fog tank. insiall spray/fog rinse
rnsing nories over
¢ plai.ng tank
(1 Z] Chromium Man.a’ Source Improved dragou: Add drain board between (1 1.500 1.00¢C
Piaung Line reductior recovery dran plating tank and sull rninse
board. spray/tog 18nk. install spray/log rinse
nnsing nozizries ovgLplaunglank
1e; Bo:~ CesCN Plating Fecvele Evaporatior of Ca/CN ns1all evaporstion unit and 78.000 27.000
Lines reuse 1inse water discharge auxiliaries in Building 114
T Tecycle 1o besement nesr Cd/CN
both planng lines waste sump
tn appropriate
qQuaniites to
' ma:intsin intividus!
planng barr
waler balances
re) 1, Co CN Barrel Piatne Recvele Piating out of cadmium Insertion of SS cathooes anc  Use the 20.000
Line reuse i Sl rinse tane anodes in Still rinse tank same
to operate in g Cd plating equipment
mode during plating line as in b’
downtime
1e)2} Cco CN AManua! Recycle Pisting out of cadnmium inseruon of SS cathodes anc  Use the 20.00C
Prating Line reyse i St ninse taok anodes in Still tinge tank seme
1o operste in 8 Cd pisting equipment
mode during plating kne as in(b)
downtime
. [{/] Chromum Manua/! Source improved dragou! install suiteble banks of 5.000 2.00C
Flalmp Line reduction recovery Spray nozries in emply
replacement of tunning runaing ringe tank
rnse tank with spray
chamber ‘ :
7l Cnromium Manua! Source Reduction of chrormum  Add lever of plastic balis L Nel
Pleting hne reduction metal losses Irom on surface of chromium

Mood vents over
plating tanks

plating tanks

'Orerer of magnitude cosis (x 50 percent accuracy;
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WASTE MANAGEMENT

HAZARDOUS WASTE MINIMIZATION: PART Vi (A

Hazardous Waste Minimization within the
Department of Defense

Joseph A. Kamineki, Editor

Oftice of the Deputy Assisiant Secretary of Defense (Environment)
Alexandris, Virginia -

This article is a series of representative case studies of Department of
Defense bazardous waste minimization. Each Military Department and the
Defense Logistics Agency describe actual accomplishments. Areas covered
range from production line modification to product specification change.
These efforts are part of a Department of Defense plan compased of
individual programs executed independently by each military service and

defense agency.

Part VIl of the hazardous waste minimisation series appears in two
separate installments: this installment, Part VII (A), deals with Department
of Defense waste minimisation efforts in vehicle repair operations,
explosives mapufacturing, and abrasive blasting processes; Part VII (B) will
cover shipboard mercury wastes, industrial chemical contrel, solveant
reclamation, and bazardous property sales efforts. .

The Department of Defense is a cabi-
net-level organization of the Executive
Branch of the Federal Government. Its
components are the Office of the Secre-
tary of Defense, the Organization of the
Joint Chiefs of Staff, the Military De-
partments and the Defense Agencies.
The 1988 defense budget is 283 billion
dollars. Over 1,100 installations world-
wide support the defense mission. Ma-
Jor repair of weapons systems is accom-
plished at 40 maintenance depots. Pro-
pellent and ordnance associsted with
wespons systems is produced at anoth-
er 20 ammunition plants. Together
these industrial installations generate
about 80 percent of DoD hazsrdous
waste.

Hazerdous Waste Minimzslion Policy
and implementation

A hazsrdous waste minimisstion pol-
icy has been issued by the Deputy As-
sistant Secretary of Defense (Environ-
ment). Program guidance stresses
source reduction but also urges actions
that reduce hazsrdous waste disposal.

1042

Implementation of hazardous waste
minimization is delegated to the Mili-
tary Departments and Defense Agen-
cies who assign execution responsibil-
ities to various subordinate commands.
The Military Departments have all
adopted goals of 50 percent reduction
in hazardous waste disposal by 1992.

To schieve this, extensive programs are
in place.

Introduction to Case Studies

The following cases cover a variety of
waste minimization topics from De-
partment of Defense organizations
with different missions. Case 1, from
the Anniston Army Depot, describes
plating waste reduction. Case 2, from
the Holston Army Ammunition Plant
focuses-on delisting. Case 3, from
Headquarters, Naval Sea Systems
Command is on a product specification
change. Case 4, from the Navy’s David
Taylor Ressarch Center is on the devel-
opment of a shipboard mercury ion fil-
ter that reduces weste volume. Case §,
from the San Antonio Air Logistics
Center describes a comprehensive haz-
ardous material control program. Case
6, from the Warner Robins Air Logis-
tics center is on solvent and product
recovery. Case 7 from the Defense Lo-
gistics Agency it on recycling hazard-
ous materials.

1. Plating and Painting Line Modifications for a

Large Vehicle Repair Operation

Tim Gerrett and Tony Pollard

Anniston Army Depot

The Anniston Army Depot is @ major  and the Army's new M1 Abrams main
rework facility of the U.S. Army locat-  battle tank.

od in Calhoun County, Alabama. The Other Depot missions include stor
facility occupies 15000 scres and is 2 age and removation of smwmunition
major employer & wkilled end semi-  storage of all the Army's small arms,
skilled workers in northesatern Ala-  repair of mortars and receil rifles, re
bama. Ofven referred to os the Tank  pair of opticel and electromic fire con
Rebuild Center of the Free World, An-  trol items, repair of milven shipping

niston Army Depot repairs, overhsuls
and converts combat vehicles. The
lergest share of ita meintenance work-
Joad is concentrated on the MO0 tank

.. o —————




Hazardous Waste Generation Table x.n). Anniston Army Depot hazardous waste generstions
Each year industrial operations st -

d‘:d Depot gen:lur hu;:lom waste in- Waste 1985 1986 1987
cluding paintsludge, obsolete ammuni- Painti

L . PO S 231,965 299,266 444,860
tion, ash residue from demilitarization St:ipt;?‘u /nonsolvent 294229 511514 453,285
processes, sludge from the Industrial metal cleaning
Waste Treatment Plant, and spent so- Clean/degressing 150,263 98,391 164,661
utions from chemical and fin- IWTP sludge 653.846 1,400,385 1,246,951
ishing operations. Table 1-1 shows haz- Munitions 2210837 1,596,064 1,248,761

Army Depot is constantly pursuing the
reduction of hazardous waste volumes
and toxicities by implementing new
techniques for minimization in the in-
niques include recycling/reusing spent
solvents and cutting oils, filtration and
subsequent reuse of chemical paint
stripping compounds, metal plating/
finishing process modificstions, spray
painting sludge reductions, new paint
formulations, and segregation of indus-
trial waste treatment plant sludges
with subsequent delisting actions.

Metal Plating/Finishing
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The metal plating/finishing opera-
tions at Anmston Army Depot include H v ?
an sutomatic berrel plating line and a 5 . E st
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Figure 1-3.  Original contiguration ot

continuously in operation for one to
three eight-hour shifts per day at a
parts load of 1200 pounds per hour.
Tests indicated that approximately
0.12 gallon of dragout was carried by
each barrel resulting in 2.5 pounds of
cadmium and 10 pounds of cyanide per
aight-hour shift to the rinse waters.
The cadmium and cvanide laden rinse

| cadmium plating line.

50 ppm, and 100 ppm respectively.
Modifications to the automatic plat-
ing line are shown in Figure 1-2.

1. The cyanide based soak clean tank
was converted 1o a reverse current,
non-cyanide based cleaner.

2. The initial rinse station after plat-
ing was changed to a stagnant rinse.
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Plgure 1-4.  Modiied configuration of mamual plating fine.

waters were fed 10 a centrsl sump and
then to a cyanide destruction unit prior
to being discharged to the industrial

the centra! sump were 10,000 gal/day;,

o A — g o ¢ 2t

Once the stagnant rinse becomes
saturated with cyanide end cadmi-
um, the water is used for make-up in
the plating vats.

3. The second rinse station was
controlled

with a reverse current process en-
abling plating the cadmium in solu-
tion onto stainless stee] cathodes to
be reused in the primary plating
process.

Similar changes were made in the
manual line as indicated in Figures 1-3
and 1-4. The manual line operates at &
parts load of approzimately 800

pet hour.

These changes in the cadmium plat-
ing process have resulted in a recovery
of an average of 5 pounds of cadmium
per day and, more importantly, have
veduced the cadmium concentrstions
by 30 pcmnt. the cyanide concentra-
tion by 70 percent and the flow sate by
40 percent from the central sump. This
has reduced waste load, trestment cost
and sludge generation at the industrial
waste treatroent plant.

Painting Wasies

Another ares in which the depot is
making great strides in the reduction of
hazardous waste is in paint sludge gen-
eration. In 1986, Anniston switched o
a urethane based camouflage paint of
ugbuoohduonunt. Thisresulted ina
significant increase in paint sludges.
Annually, Anniston Army Depot gen-
erates approzimately 1900 drums of
paint sludge at » disposal cost of

~ $330.00 per drum resulting in an annu-

4l disposal cost of $627,000.

Currently, the Directorate of Main-
tenance is piloting a system on one of
the eight waterfall type spray paint
booths that reduces this volume by 67
percent. The system utilizes a cyclone
separator and a paint detackifying

S N s Rt
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PEI ASSOCIATES, INC.

TO: Craig MacPhee ' DATE: 8/4/89
Revised: 8/14/89
SUBJECT: Trip report: Corpus Christi Army Depot FROM: Jeft Davis
Contract No. DAAA15-88-D-0001 Fred Hall
Task Order No. 0004 Bob Ress!
FILE: 3769-4 ©  €C: Bob Hoye

Dick Gerstle

PE! personnel participated in meetings and a tour of the facilities at the Corpus Christi
Army Depot (CCAD) on July 15 - 16, 1989. CCAD is located in the city of Corpus Christi,
Texas, on the Gul!f of Mexico. PE! personnel present were Fred Hall, Bob Ress!, and Jeff Davis.

The purpose of this visit was to acquire information on the operations at CCAD that are
relevant to the referenced task order. Specifically, information on VOC emissions, plastic media
blasting (PMB), chemical paint strippers, degreasing, and generation of metals-contaminated
sludges was sought. This is one of a series of visits 1o eight depots being made to acquire
comparable data on these topics. In the near future, USATHAMA will use this information to
select and define research projects that will be conducted by PE! under this task.

Our primary contact at CCAD was Jim Holiday. In addition, we met with Raphael Lea!,
Onecimo Vilarreal, and Vic Verma. At each of the various buildings and areas inspected, we also
met with the manager or supervisor of those areas.

The purpose of this trip report is 10 document the information obtained during the site
visit. The trip report is presented in eight sections to address pertinent topics included in the
scope of work of Task Order No. 0004. These sections are: Background, VOC Emissions and
Paint Operations, Blasting Operations, Alternate Chemical Strippers, Alternate Degreasers,
Electroplating Operations and Metal-Contaminated Sludges, Other Areas of Interest, and
Conclusions/Recommendations. : ,

E

Control Board (TACB). The Navy possesses all permits (RCRA, NPDES) prepares all
hazardous weste menifests.
The Army operstes the hazardous waste storage area; approximately 98 peroent of the
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baseline data for hazardous waste generation rates are provided in the attachments to this wip
report.
CCAD personnel are very interested in opportunities for hazardous waste minimization.
A recent HAZMIN study lists several potential projects that personnel believe would resutt in '
waste reduction. Sections of this plan, which includes hazardous waste generation rates, have
been inciuded in the attachments 1o this report. Some of these projects have been funded, but
CCAD personne! do not have the time to implement them by preparing the required economic ;
analyses, writing specifications, and obtaining bids. : * , '
The following is a summary of the buildings visited and a brief overview of the processes
conducted in each building.

° Building 315: Machine Shop

° Building 104: Engine Cleaning Shop
— Paint stripping (ortho-dichlorobenzene)
— Carbon removal, descaling (potassium permanganate, akaline cleaners)
— Vapor degreasing
— PMB in glove boxes

° Plating shop

* General cleaning shop
— paint stripping
- glodining
— vapor degreasing ) .
— 4 new booths for steam cleaning, paint stripping, and brush-on alodining

° Building 44 :
— New PMB booth

* National Chemical on-site trailer
— Testing detackifying agents

VOC EMISSIONS AND PAINTING OPERATIONS

Coating aircraht is exempt from current VOC regulations, and therefore CCAD persormet
are not under reguiatory pressure 1o reduce VOC emissions. Sources of VOCs include 6 paint
shops. vapor degreasers using 1,1,1-trichlorosthane and PD-880, and methylene chioride
stripping operations. The largest source of VOCs is the methylene chioride stripping
opersations, which will be largely replaced by a new plastic media blasting booth.

CCAD uses two-component CARC and epoxy peints. CARC is lsad snd chromium free, bt
the epoxy primers, which are mandated by AVSCOM, contain both of these metals. AN paint
siudge and dust from peinting operations is therefore hazardous waste.

Most peinting is conducied in water-wash booths although some dry fllers are also used.
shut down periodically 1o clean out the siudge. The paint booths
onoe

{

3




L e

their sffectiveness as detackifying agents. The one selected contains two chemicals, one that
kilis the paint and one that flocculates paint particles. Upon addition of some paint to 8 solution
of this agent, the paint immediately tums 10 a8 powdery substance and setties. CCAD personnel
are confident that the cyclone sysiem and detackilying agent will work, and thus they will not
oconduct any piiot-scale testing before instaliation.

CCAD personne! have been in conlact with Anniston Army Depot, which has been having
roubles with its hydrocycione systems. At Anniston, the paint has been plugging the cycione
orifices. Use of the agent developed by National Chemical may be able 1o soive this problem.

Paint booths are currently treated with caustic 10 maintain the pH at 8 - 11. Other
additives are then added 1o make the paint either sink or fioat. In cases where the siudge is
skimmed off the iop, additives are added 10 float the paint. In cases where the paint sludge is
coliected in pits under paint booths, additives are added ¥ sink the paint.

Building 1808 contains four down-draft, water-wash paint booths. The pasint siudge is
coliected in 8 7,500-galion pit under the buliding and the water is recirculated. The siudge is
cleaned from the pit once 8 year and is an expensive disposst problem. Personnel expressed
interest in reducing the volume of the sludge that must be disposed.

BLASTING OPERATIONS

CCAD conducis abrasive biasting operations with aluminum oxide, glass beads, and
Starbright, & synthetic low-silica media. in addition, a new plastic media biasting (PMB) booth
has been installed in Building 44. All blast residue is a hazardous wasie because some paints
contain lead and chromium, and because some engine parts are plated with cadmium.

The new PMB booth in Building 44 was scheduled 10 be In full production by July, 1989.
The booth will be used 1 blast thin sluminum, Keviar, and fibergiass parts and personne!
estimate that PMB will replace 70 percent of the methylene chioride operations. Methylehe
chioride will still be used because the blasting operation cannot reach all areas of a part.
Blasting an sircraft door requires about 15 minutes while stripping with chemicals requires
sbout 2 - 3 hours. After biasting, the parts are treated with phosphoric acid and a clvomate
conveTsion coating, 80 corrosion removal during is not an lesue

The new PMB booth in Buliding 44 was manufactured by Maltby Tank and Barge, located
in Everett, Washington, and measures 30 feet wide, 65 feet long, and 24 feet high. Up to 4
blasters can work in the booth simultaneously. The booth containg a cartridge type reverse
puise collgction system that is computer controlied so that the recovery system can be activated
on only one part of the booth. The screen size on the floor was designed 100 small, and CCAD
personnel pian 10 replace R with a larger screen. The air cirouistion raie is designed at 125
mwwmu.mummuumuaom The media that has been

on

]

in the booth recycies about 10 Simes.
Overhead media is collected in a dust coliector. Media
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PMB in currently used in Buliding 104 in a glove box. The media is reused until it is
puiverized, and is changed every day or two at the operator's discretion.

Some DOD agencies have been concerned that plastic media blasting could damage
sensitive surfaces. CCAD personne! noted that in current chemical stripping, the paint is
scraped off the aircraft after the chemical has been applied.. This scraping could potentially
cause more damage 1o a surface than PMB, yet PMB is usually compared with stripping
operations that use rinsing, which is much less aggressive than stripping followed by scraping.

ALTERNATE CHEMICAL STRIPPERS

Methylene chioride is widely used at CCAD 1o to remove paint. Dip tanks are used for
small parts, and manual application is used for air frames. The dip tanks also contain isopsopy!
sicohol, and the solution that is brushed on consists of 70 percent methylene chioride, 15

- percent acetic acid, and 15 percent formic acid. A new buliding has been constructed and

contains two airframe stripping operations, & booth for brush-on alodining, and a booth for
steam cleaning. The stripping booths are fitted with scrubbers having 22,000 cfm capacities.

The new PMB booth will replace approximately 70 percent of the methylene chioride
operations. Some chemical stripping will still be used because the biasting operation cannot
reach all areas of some parts.

Ortho-dichiorobenzene is also used in paint stripping tanks. These baths are contained
in heated tanks approximately 6 x 6 x 7 feet, and are disposed every year and 8 half at a costof
approximately $0.5 million. '

CCAD

and improving worker safety. )

Phosphoric acid is used for comosion removal. Nitric acid and caustic are used as
cleaning agents and are disposed afler use as hazardous wastes. If in-tank neutralization is not
considersd treatment, then these two waste streams could be mixed. However, some personmel

A wide variety of cleaning and plsiing operalions are conducted in the plating
mmnmum.m.m.m.mm
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CCAD personnel have undertaken several efforts identified in the HAZMIN plan o
minimize waste from electroplating operations. During our visit, ENCYCLE, a contractor, was
sampling metal solutions to assess which can be taken off site and processed for meta!
reclamation. Personnel are interested in obtaining a chromium recovery unit for the alodining
or plating rinses that removes impurities and oxidizes the trivalent chromium 1o hexavalent
chromium, which can then be reused in the plating bath. CCAD aiso plans 10 install Flow-king
fiters, which uses a resin to remove organic and inorganic impurities. These latter two
projects have been funded, but personnel do not have time 10 prepare the economic analysis,
prepare specifications, and obtain bids. Personnel are aiso interested in nickel! recovery. Some
personnel suggested that using a tougher primer would eliminate the need for alodining for
corrosion protection. About 500 galions of rinse water per day are treated.

The treatment plant treats chromium and cyanide wastewater separately. The chromium
wastewater is treated with sodium bisulfite, lime to precipitate metat hydroxides, floccutation,
settiing, and clarification. The cyanide wastewsater is treated with chiorine oxidation ot the
cyanide, followed by precipitation of cadmium. The cadmium and chromium sludge are mixed in
a sludge thickener tank, and then filter pressed as one siudge.

The Navy operates the pretreatment and treatment facilities on a 100 percent
reimbursible basis, and the Army cannot change operations in the treatment system. The Navy
charges $0.26 per pound for sludge disposal. CCAD personne! hope 10 get a new package
pretreatment facility because the current piant is old. In 1987, a consultant hired o review
the plant design and operation conciuded that there were safety violations and recommended that
the plant be repaired immediately. These repairs have not yet been implemented, and personne!
indicated that the preferred short-term solution is the purchase of 8 new package unit.
Personnel hope 1o achieve zero discharge of chromium and cadmium by 1995.

OTHER AREAS OF INTEREST
Personne!l indicated an interest in aluminum ion vapor deposition as part of their

continuing effort to reduce concentrations of cadmium sent to their wastewater treatment piant.
They are also interested in sodium bicarbonate blasting.

CONCLUSIONS/RECOMMENDATIONS
The foliowing list presents some potential HAZMIN projects on which USATHAMA could

provide assistance 1o CCAD.

* Evaluate effectiveness of hydrocycione paint removai system for potential
technology transfer 10 other depols.

* Determine ways to minimize paint sludge in buldlno 1808.

* Assist with evaluation of plastic media in the new PMB booth.

* Assess combining nitric acid and caustic tanks for neutralization.

* Evaluste substitutes for ortho-dichiorobenzene paint stripper.

* Assist in troubleshooting soivent distiiation unit or purchasing new unit.
* Assist in implementing Flow-king fikers in plating shop.

5
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! ° Assist in implementing chromium recovery unit in plating shop or brush-on
! alodining booth.

° Evaluate whether alodining is necessary for sufficient corrosion protection.

° Transfer results of aluminum ion vapor deposition demonstration tests 1o CCAD.
Assist with meeting requirements 1o obtainh & unit.

: CCAD's interests and needs will be compared to those of other depots that have been

visited. CCAD personnel should be kept informed of the results of any testing relevant 1o ther
needs conducted under the current HAZMIN effort.

— - - -

———




ATTACHMENTS

A ol -




[ A UR

T —wea e e

DRocuments obtained from CCAD

Hazardous Waste Minimization (HAZMIN) Plan, 1989 (Sections are attached)
Starblast Abrasive Sand Data Sheet .

Diagram of the Pretreatment Plant (not attached) . .

1880 VOC Emission Inventory (not attached)

EPA Survey of Chiorinated Solvents Used at CCAD (not attached)

Evaluation of Airframes Stripping and Material Disposal Operation Under Mixture Rule (not
atiached)




MINERAL PRODUCTS

DATA SHEET |

STARBLAST® ABRASIVE SAND

STARBLAST abrasive sand is a premium lcose abra-
give made from 3 biencd of coarse an urolite

gands mined from Du Pont’s_Slarke, Figrida mineral

deposits. The material is scrubbed and chemically
washed to insure freedom from dirt, dust, and ultrafines.
Staurolite grains are uniformly sized and have clean,
rounded surfaces.

For abrasive blasting, STARBLAST offers:
e Lower labor costs

Less dusting

Better visibility

Faster cleaning rates

Uniform biast pattern

Reusability

PHYSICAL AND CHEMICAL PROPERTIES

{Compacted) 143-148 1/ (2290-2370 kg/m?)

(Loose) 128 /A (2080 kg/m?)
$Specific Gravity 3.10-3.84
Mardness (MOHS)  6.5-7.0

“USA Sove Sones samerang w ASTM §-11.70

-am-m.-—mmm
*>*Guiranned ' sranin ises ian 5.0% bes silica.

TABLE | }
STARELAST Abrasive Sand
Typical Screen Anaiysis Mineral Composition '
Wt peglm vt S il T
0 420 3 Titanium Minerals (Fe,Ti;0;) 6 s
50 300 1 Kyanite (AL;Si0s) 2
70 212 19 Zircon (ZrSi0,) 3
100 150 45 Quariz (Free Silica) Y o
145 106 17 '
200 75 3
270 53 & 1
PAN < §3 <1
Physical Properties
Range
Buik Density

mn”m”Mammm.mmuumqw--mmq--—

oy U.S. Pas & T. ON.. Dy Pom Co

BSMmmencasen © innge ary petens.

Nmnwmcmmummnmnmumuhmmlunﬁnla“.-u
BOrIERG Auving recAmcal Sl 470 8t P own CRICRON GNY Nk, SINCE CONSRONS of YI0 0 GUIREE Sur SUNTY/, W MOND AD WENEATES. PSS &
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STARBLAST Used, 1b (kg)
Blasting Time, min

Area Cleaned, 12 (m?)
‘Cleaning Rate, ft2/min (m?/min)

@ more eficient 4t NOELIS Pressures sbove 7080 p.s.i.

TABLE Il
Abrasive’/Air Mixture®

Test 1 Test 2
200 (20) 100 (4€)
6 . 6
2.5 (2.1) . 28 (2.7)
3.75 (0.35) 4.8 (0.45)

In Test 2 the comect abrasive:oir MiXTure was used as comgared to Test 1 where the mixture valve was moved only skgmty.
Nooce that 22°% less area was cleaned whiie abrasive CONSUMPLION COUbieC.

*Tesm conduc:ed at Du Pom Regauno Woms. 8/1/71 using 34” noxzx's. 816 7080 .5.i. NOZTYE pressure. However. _mmms‘Aﬂlus'

e A superior uniform bizst pattern, free from oily resi-
due, free iron or significant amounts of silica dust can
be achieved.

¢ Low dusting, which allows good visibility (especiaily
in enclosed areas) and faster biasting.
e All of the reasons for choosing STARSLAST add up

10 a high value-in-use which means lower total blast-
ing costs.

Tabie IV explains how to calculate value-in-use for your
biast cleaning operations.

PERSONAL SAFETY

DuPont STARELAST abrasive sand, as shipped, does
not pose any inhalation heaith hazard because it
contains essentially no particles in the respirable
size range. However, if during handling or use, the
STARBLAST particies are broken down to a size that
can be inhaled, the dusts may be harmful to the respi-
ratory system.

DuPont staurolite sand products may contain up to

5% crystalline silica (quarz). Long-term oversxposure
0 respirable crystalline silica may cause silicosis.

The U.S. Department of Labor (OSHA) has rules @5
CFR 1210.1000 air contaminants)* that an emplovea's
exposure to mineral dusts.containing quarz shall niot,
exceed limits calculated by the following formulas:

3 . - 30 mgm?
Respirable dust-y,lq‘%‘;z'—"l? or total dust=g a3

When these limits might be exceeces. employees
should wesr dust masks Or respirators approved by
NIOSH for such dusts.

PACKAGES

'STARBLAST abrasive sand is avaiizbie in 100-%

(45.4-kg) muitiwall paper bags and in bulk carloecs
and truckioads. Department of Transporiation (DUT)
Hazard Classification: Not Regulated.

'Dmad-www- as those of the Departmw T
Transpormeon. Deparanent of Laoor. U.S. Evnwonmena! Prowcion Agrsy
and T Fooo and Orug AGTNIEFEEON. rierences Rerem (0 QOVeITIIaTIE.:
wmum!ﬂw“mﬂ“hw*‘

asrent governnergl suth as Mazard Camsificatons. Labeerg.
Food Use Clearanses, Esposure Limamaons anc Wase Daposs:
Procecures for 9w preducas deecribed in this lerstre.

X = Delivered price of sbrasive, $/1on ($/metric ton)
Y = Abrasive cleaning rate, f3Mr (m2/Mr)

Lﬂ-mmmmm

TABLE IV
How to Caicuists Value-in-Use
The blast cleaning cost per square foot (sq. meter) Based on approximate reiative cleaning
is defined by the foliowing equation: rates, the adjustment for degree of cleaning
Clsaning Costs (SM2orm?) = (AX + B + C) is as follows: n
. YR .
where white metal 100
A = Abrasive flow rate. ton/hr (metric torvhr) near-white metal 1.7=
8 = Compressor costs, Sihr commercial n
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E. I. du Pont de Nemours & Co. (inc.)
Wilmington, Delaware 19898

U.S. Sales and Services -

For placing orders or requesting additonal product
injcrmation, please use our convenient 24-hour toli-free
teiephone number. If you prefer, you can write to us.

By Phone By Mail
Toil free in continental U.S. (except Delaware) E. L. du Pont ge Nemours & Co. (Inc.)
(800) 441-2442 Chemicais and Pigmants Dept. |
’ Customer Service Canter
In Deiaware

(302) 774.2080

Wilmington, DE 19898 -

Mysarernr




[N ) [o—— ) [y ) ——

Vel

Vo) 4 = &

New Downflo™ Cartridge Collector

Unique design permits high filter
rates at reduced pressure drop.

In normal reverse puise jet collector
dperation, sirenters the hopper atthe
base and flows upward. When bags
or cartridges are puise jet cleaned,
some of the disiodged dust is re-
entrained resulting in reduced clean-

_ing and filtering efficiency. New

Downflo design, however, reverses

Easy to maintain =

Personnel can service two-slemen
high moduies without the need for
or platforms—a benefit of

units are easily accessible from a
short platform or scaffoid. Access to

P bt

cartridges directly into plesic bags
s they are removed from the cxilec-
for, providing additional protection fcr
maintenance personnel. Woslens are
siways on the exterior in mncon-
taminated airand away tompossid:e
hazardous conditions. Units emgioy-
ing exterior walkways can be sup-

¢ ey ——— -

the direction of airflow. The airinlet is cartridges is gained through access plied with a weather enclosuse as an
focated st the top of the unit, taking portholes. To expose the cartridges., option. .
advantage of airflow direction and simply unscrew the knob/handle and
_ gravity to assist in forcing disiodged remove the door. Personnel can slide -
dust directly into the collector hopper R ~ — -
below. Those applications having ) AR, - Er——.
high fiitration velocity and fine part- . e L A
cuiate will be especially benefited by ' TN X v wes
lower operating pressure drop and e Pt oy A e
much cleaner fiiters without sacrific- S T
" ing ofﬁocnq. A R ﬂ_r’ / nest Base aczen
Compact, modular design 7 A £ v
Torit has available 8 number of ..._............_."" el
factory-assembied mdules to mee! -t S
varying space and fiiter capacity re- g amare
quirements. For those areas with low -
headroom, specity moduies two ele- .
ments high (8 slements/moduie). \ ——
Where fioor space is at a premium Ut
and headroom is not a consider- -
stion, specily modules either three
high (12 elements/module) or four -
high (16 elements/module). A typical .
Downflo unit can save as much as 40 - '
percent in valuable floor space and - v -
from one 1o three feet in height when o h
“M e:-dty standard collectors of -~ -
same .
. Cuvidge | Swmberel E
Hiadel” Neight Depth Longh Sadis Az . Cotidpes | .
2R 120 (1% 3 _WRnt s -
[ _fF12 2w 1N [ Tunt 2 k.13
2016 1M 8w %" Mi6sg. . ] E._ 13
[ %or 1w TR 3 ot [ » | wew
40F32 2% B % 13281 » M.
30F38 130" (1% 2 18w x__ | SSw
L) (3 (T Tt a T
20RO e’ (IR 3 T . © 3
072 oy (1% n _W2m.t ] _omes |
40F%0 0w 8% 00" 10080 5. . [ 0T
Larger units avalable. Consult your saies . e ioem bt momn - vom  atae
*First part of model numher insfictse mmeher af wartiest rme o Bier moosidace 1oos comh of madet = e il
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WHERE TO USE STARBLAST

This unique mineral abrasive is especiaily valuable in
removing mill scale ang light rust from metal, paint films.
and for cleaning dirt and stains from masonry surfaces.

White metal finish, which is difficuit 1o achieve with many
abrasives, is readily achieved with STARBLAST. Near
white, commercial, or brush-off finishes are also easily
achieved by working faster or using a greater nozzie-
o-work distance.

STARELAST is often chosen to clean critical equipment
such as pipe destined for hydraulic use. Here the

rounded grains of the product eliminate the problem of |

abrasive embedding in the meta! and later coming loose
and creating problems. It is also chosen by some power
companies ‘or maintenance work where critical equip-

ment such as eleciric MOLOrs cannot tolerate exposure
to large volumes of dust.

HOW TO USE STARBLAST
STARBLAST will work in ail air-biast equipment de-

signed for loose abrasives, but generally at a much

leaner abrasive/air ratio. Normally, it is better to feed too
fittle STARBLAST than too much. The correct amoum ct
feed can be obtained by starting the biasting operaton
with the abrasive feed vaive in the closed position then
slowly opening until the abrasive stresm is just visitie.
At this paint, the feed vaive is siowly closed until the
abrasive stream can no longer be seen. The prcger
abrasive’air mixture has now been obrained and biast-
ing can begin (Table !l shows the relationship of sir
volume to nozzle diameter.)

- TABLEW - :
Reiationship of Air Volume to Nozzle Diameter
CFM (1t3/min) as a Function of Nozzie Diameter and Nozzle Pressure
Nozzle
Diameter Nozzle Pressure (psi)
(inches) 30 40 50 60 70 80 90 100 -
C#M C™M *CFM Csm CFM C#M CFM cFRM &
a 8 10 1 13 15 17 18.5 20
Yss 18 22 26 30 33 a8 41 45
Ya 34 3 47 54 831 . 638 74 81
% 53 65 g4 8¢ 101 113 126 137
% 76 91 108 126 143 161 173 196
The 100 124 147 170 184 = 217 240 254
Y2 137 163 185 224 252 - 280 30¢ 338
% 212 250 308 355 404 452 504 848
% 304 364 432 504 8§72 644 - 712 784
1 To prowecs v COMprassor. MOw iNSTINeNt OPerston Dy using only 70% 1 0% of its ramd ouldut.
t | mu-MMMNmumhmanmmuuwmmm
Duges 1 Ang NOZTIe Pressures.

STARBLAST can make & good blast operstion even
betier but cannot produce maximum vaiue if poor biast-
ing practices such as low air pressure, incorrectly sized
Or wom noxzies are used. or it the proper gbrasive feed

mixhure is aiways impontant when using any loose abra-
sive but is extremely 30 when using premium abrasives
such a3 STARBLAST.

Table Il shows the results of a test where STARBLAST
was used 10 clean rus: from a stee! pressure vessel
using two differant abrasive/air mixtures. The cleaning
rats was measured at each setting, and, the feed vaive
mmdonlymbcamcmmgcmngcm
-brumcomunpnon

L et o

WHY CHOOSE STARBLAST
Mnmmygoodmbrmm’m

e Blasting time is reduced becsuse its clean, derse,
rounded grains give fast clesning action.

o Handling costs are lower bacsuse its high bulk den-
sity permits the equipment 0 be loaded with more
sbrasive.

e Clean-up time is reduced dus to lbw dusting.
minimum ricoche!, and less material © pickup be-
cause less is required 10 do the job.

o Fiow properties are good, 88 it containg no kemps or

slivars comemonly found in boiler siags and low pricec
silica sands.

NI i a7 -
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APPENDIX A
CCAD BV GENERATION BASELINE DATA

PPOCESS OR OPERATICY HAZARDOUS WASTE TUPE

™C TYPE EPA CODE

HAZARDCUS WASTE
CINERATZD

KG/YR KG/YR/UNIZ

C.EANING
TRICHLOROETHANE 012  4,5,8  D006,7 67,666 .62
F001,3
ALRALINE PERMANGANATE 019 2 D002 15,824 .15
SODIUM HYDROXIDE 027 2 D002,7 38,856 .37
DRY CLEANING SOLVENT 033 1,5 D001, 96,909 .92
F002,3 :
DRY CLEANING SOLVENT (N-R) 060  N/A N/A 45,922 .o
CLEANING TOTAL 264,977  2.53
PAINT STRIPPING
PAINT THIWNER SLUDGE 035 2,4, 002,6,7, 17,716 .17
S .. 8,10,F002
GLASS BEADS st s D006,7 - 82,122 .49
PAINT DVR STRIP : “osa & p00z,6,7, 3,058 .3
CAD STRIP SOt 061 & D006,7,8 . 3,157 .03
PAINT STRIPPING, TOTAL ©7 109,053  1.0¢
PLATING o
&
CEROMIC? ACTD o1s 2 0002,6,7 92,078 .88
CTAXTIE BEARTNC WASTIS e 3 D0C2,¥00°  (¥PsES
POTASSITY CZanIDE 02 3 FOO7,D0E8  (XPOIS:
€227 Cran: c:: 3 (we2Es)

FCO07,DC25

-




APPENDIS H
CCAD BW GENERATION BASELINE DATA (continued)

' ’ RAZARDQUS WASTE
PROCESE OR OPERATION BAZARDOUS WASTE TYPE GENERATED

TWC  TI?E  EPA CODE KG/YR KG/YR/UNIT
3 ALODINE 08 2 D002 (NPDES)
ACIDS, SPENT 068 2 D002 472,008
PLATING BATB SOLUTIONS 062 4,5 D004,6,8,9 2,681 .03
10,7006
CEROMIUM CONT. SOLIDS 036 3,4 D007 7007 6,811 .07
(Fume Scrubbder) .
PLATING, TOTAL 102,042 .97
|
( EQUIPMENT MATNTERANCE
| OIL WASTE PETROLEUM © 008  W/A N/A 26,600 .25
‘ OLL WASTE SYNTHETIC 016 WA . WA 46,37 .
IQUIMMENT MATNTENANCE, TOTAL . 72,97 696
1.¥. TREATMENT . | 3
REAVY METAL BEARING 002 & D006,7,8, 107,708  1.02
SLUDGE n o .-
CEROMATE BEARING SLUDGE 00y & D006, 7,8, T 651 .06
. r o5 1006, |
CravIDE sioocE, arzaine 010 8,5 7007,8, wroLs
: TRIADENT, TOTAL - rox0 138,283 1.0¢

i
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APPENDIX B
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CCAD W GENERATION BASELINE DATA (continuel)

PROCESS OR OPERATION

HAZARDOUS WASTE TYPE

TwC TYPE EPA CODE

HAZARDOUS WASTE
GENERATED

KG/YR KG/YR/TFII

COOLANT
OTHER, TOTAL

PAINTING
PAINT WASTES, LIQUID 005 6,5 D007,8,9, W/A 31
10,11
(] 7003
PAINT WASTE, SOLID 038 4 0007,8,9, 32,807
8,5 :gégfnoox
PAINT, TOTAL . 32,807 .313
OTHER
PASSIVATION
ACID, KITRIC ENO3 045 2 p002,6,7,8 6,242 .06
ANALYTICAL
DIESTER SYNTHETIC 037 & .. DOOE,7,8 6,020 .06
METAL WORKING T .
CUTTING OTL/DMULSION Tous 4 006. 21489 .20

. 33,761 o322

DEFUELING, TUIAL

5
.5

16,253 .15

¢

BAZARDOUS WASTE, TOUTAL

746,099 7.12

Ba”

e




. Faint
[ MTNNTY

TOTAL

OTHER

TOTAL

TOTAL

Fnel

TOTAL

Fessivation

' Cool ant

TOTALS

CCAD HAZARDOUS WASTE GENERATED IN CALENDAR YEAR 1988

FAINTING

Wezte Ligquad
Waste Solad

METAL WORHIING

DEFUEL ING

o e —————————r. < S«

- - T —— - — S - - . - — Y — - - - - -

(Nitric Acid)
‘ Analytical (Diester Synthetic)

O i S e D — - G G —— 0 G . W e T G P T . . G —— — - -

PERCENT QUANTITY GENERATED IN CY

REDUCTION 1988 1985

(IN KILOGRAMS PER YEAK)

113,092 o

6,220 I2.807

-263.7 119,312 32,807

6,054 6,242

786 6,020

""" 43.2 6,880 12,262
———————————————————————————————————— ’

11,817 21,499

""" as. o T TTTI1,817 T T TTTTTTT21,499

291 16,252

Tt 8. 291 T 16,253

TTTTTTISL e T T RO, 07 746,099

N st

e A Lt ot a0



APPENDIX N

CCAD HAZARDOUS WASTE GENERATED IN CALENDAR YEAR 1988

WASTE DESCRIPTION PERCENT  QUANYITY GENERATED IN CV
; REDUCTION 1988 1985
: ‘ (IN KILOGRAMS FEK -YEA)

- —— > . W T Y fun Sy s Wy Ay . G T v > G AN dly Ay S R B T S S - -

CLEANING

Trichloroethane 28,550 &7 Ak
Kkl aline Fermanganate 0 15,824
Sodium Hydro:de 14,724 38,856
Dry Cleaning Solvent 18,684 96 ,90%
Freon 8,256 ]
Chlorineted Solvent Eottoms 4] (1]
TOTAL TTTe9.7 80,214 - 264,977
FAINT STRIFFING

Faint Thinner Sludge 47,436 17,716
Glass Beads 107,371 S<.12%
Fairt Remover Stripper 472 36,058
Cadmjum Stripper Solution 3,438 2,157
TOTAL TI38. % 158,717 109,053
FLATING )

Chromic Acaid 53,017 92,078
Cvanide Waste 1,028 e
Fotassium Cyanide 0 O
Copper Cysnide (v] Q
Alodine 183,998 O
Spent Acad G.512 472
flatang Eath Solution 16,123 2,681
Chrome Containing Solids 182 6,811
T0TAL TZ188.6 263,860 102,042
EQUIPMENT MAINTENANCE

Fetroleum 0i} S.552 26,600
Synthetic 0il 29,164 46,374
TOTAL S2.4 34,736 72,974
INDUSTRIAL WASTE TREATMENT

Heavy Metal Sludge 0 107,708
Chrome Sludge 127,306 6,351
Alkaline Cyanide Sludge 0 o
TOTAL -11.4 127,306 114,259

o it T O T
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HAZMIN FLAN 1989

1. FURFOSE

The purpose of the Corpus christ: Army Depot (CCAD) HAZMIN plan is to
provide a plan of action to reduce the quantity andg to:icity of
Hasardous Waste (HW) generated at CCAD.

2. SCOFE

This plan covers al) Resource Conservation and Recovery Act (RCRA)
regulatedg HW which are generated at CCAD, Quantities of hazardous
waste generated 1n ctalendar year 198%, provided at appendix A, are
vsed a3 the baseline. Generaticr of zero hacardous waste 1s the
ultimavre objectaive.

T. DBAC) GROUNC

a. Hystorv: CCAD opened 1n 19¢1 as the U.S. Army Aeronautical
Cepot Maintenance Center (ARADMAC) with 2 mission of fi:xed wing
aircra‘t overhau!. ARADMAL became CCAHD :n 1974, Employee strengths ac
cf JSarvary 1989 were about 4080 cr:vil:an and 29 military personnel.

b. rassion: CCAD's mission 1 tu perform overhaul, repair,
mogi1ficaticn, retrof.t, angd modernization of aircraft systems and
cther system: &s assigned: to meintain a mobilization and training
base to provide capability for mission support during any contingenc::
to perform rece.pi, storage 1nventery, preservetion/paclaging, 1Ssue,
a1g shippi~g C©f depct (retarl) ard mission (wholesale) suppiires
assOC1ated with the totel CCAD aeronautical depot maintenance missiofi:
to provigde maintenance support services for aeronautical equipment
worldwide: tc provide project developmert and design servaice for
special projects as assigned and to exercisc command and control over
avs10ned eztiviti:es: to provide for worldwide telephone hotline and
on-%:1i@ technical assistance in the inspection, maintenance, and
repair of customer aircraft snd engines: and to provide for integrated
logistics support for aeronauvtical weapon systems through the
development and maintenance of technical publications.

€, Industrial Waste Generation, Collection, and Control: The
primary waste generating industrial processes include electroplating,
paint strapping, painting, defualing, solvent cleaning, and mate)
working operations. An Industrial Waste Collection System collects arg
transports nonhazardous rinse water and diluted water to the
industrial Wastewater Treatment Plant (INTP), The Industrial
Wastewater Pretrestment (lWPTP) accomplishes cysnide destruction,
heavy metal reduction, and some acid/caustic neutralization of plating
waste water prior to discharge to the wamain IWNTP. Since hazardous

FAGE 4
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HAIMIN PLAN 1989

wastes can not be treated on the base because of the RCRA permit

issued to the host Navy, these are either reclaimed or turned in to

DRMO for off-site disposal. The Industrial Waste Management Section

(1WMS), Depot Equipment Division, Directorate of Engineering and-
Logistice collects and stores wastes in either conforming or temporary

storage sites and operates a conforming waste conformance. Careful

control of the type and qQuantity of hazardous materials introduced
into the production processes at CCAD is an essential elemsnt of

ainimizing the volume and toxicity of hazardous waste generated. CCAD
Regulation 700-16, Control of Chemicals and Process Solutions, is the

local mechanism for controlling chemical purchase and use.

Accumulation, labelling, and disposal of industrial wastes are
accomplished in accordance with the host Navy’s instructions and the
Hazardous Waste Management Plan (HWMF), which is prepared by the host

Navy and supplenmented by the depot’‘s Joint Froduction Instruction
88-016, Satellite Waste Accumulation Area Management. Chemicals and
processess at CCARD are continuously evaluated to enhance production,

improve quality, encourage safety, and minimize CCAD's impact on the
environment.

4. GOALS

The depot initiated intensive waste minimization efforts on or
about 1985 and established CCAD hazardous waste baseline data,
provided at appendix A, The listed goals for 1992 meet or exceed those
directed by HQ, Army Materiel Command (AMC). Interim annual goals are
listed belo

—

ANNUAL HAZARDOUS WASTE H!NIHIZATIDN'EOALS

PROCESS 1989 1990 1991 1992
ELECTROPLATING 30 40 -50 S0
PAINT STRIPPING 80 60 &0 60
PAINTING s 1 2s )
CLEANING/DESREAS ING 20 40 a0 40
METAL WORKING 20 2s 3s 70
FUELING OPERATION 00 80 os es

PAGE S




HAZMIN FLAN 198%

WASTE TREATMENT SLUDGE 20 20 2% 70
PRODUCTION EQUIP MAINT 2% 20 30 7%
TotaLs~ T T 26,8 38.6 41,1 s309

5. PROGRAM MANAGEMENT

a. The Host Installation’'s Responsibilities: Appendix B shows
the host Nevy’'s current environment program organization. The Naval
Mir Station Fublic Works Department is responsible for overall program
management. Navy’'s significant responsibilities as related with the
haz:ardous waste management program are as follows:

(1) Obtain permit(s) as required. The host installation i1s
a permit holder.

(2) Define roles and responsibilities for program
management, establish procedures, and administer overall hactardous
waste management program.

. (3) Update hacardous waste management plan, and 1ssue
supplemental instructions and guidance for proper program management.

(4) Communicate with regulatory agencies and apprise CCAD
of changes 1n regulatory requirements.

(&) Operate and maintain the industrial waste treatment
plant (IWTF), the industrial wastewater pretreatment plant (IWPTP),
and the 1ndustrial waste collection system which includes industrial
waste drains, sanitary drains, storm water drains, lift stations, anc
grease traps.

(7) Accomplish waste analyses and maintain an Approved
Waste List (AWL). The Navy accomplishes waste analyses through
contractor services. No waste is processed or disposed off unless it
is included in the AWL.

b. CCAD’s Responsibilities: Appendix C shows depot’'s current
environment program organization. As a tenant of the Naval Air Station
Corpus Christi (NASCORPC), CCAD manages its hazardous waste ((HW)
program in accordence with the NASCORPC HWMP, and it is a
participating member of the NASCORPC Environmental Task Force. Because
of a tenant status, depot does not have the installation hazardous
waste management board. However, the depot has established an
Environmental Committee whose organization and responsibilities are
shown in appendix D. The Chief, Facilities Engineering Division,

FAGE &
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Directorate of Engineering and Logistics, is responsible dor
administering the environmental progras sanagesent. The Engineeraing
Plans and Services Branch, Facilities Engineering Division, serves as
8 focal point of contact for the depot, interprets instructions and
guidance from the host installation andg the Army’s higher
headquarters, aend administers the Hazardous Waste Miniaization
(HAZMIN) program. The Industrial Waste Managesent Section (IwmS),
Building, Brounds, Utilities, and Industrial Waste Branch, Facilities
Engineering Division, is responsible for resource conservation, spill
response, collection of, handling, storage, and on-site transfer of
hazardous waste.

€. Waste Generating Activities. Waste generating activities at
CCAD are listed below:

ELECTROPLATING - Directorate of Maintenance

PAINT STRIFPING - Directorate of Maintenance

FPAINTING - Directorates of Maintenance and Supply
CLEANING/DEGREA§!NG ~ Directorates of Maintenance and Supply
DEFUELING/FUELING - Directorates of Maintenance and Supply
Metal Working - Directorates of Maintenance

WASTE TREATMENY - Directorate of Engineering and Logistics

EQUIPMENT MAINTENANCE -~ Directorate of Engineering and
Logistics

ANALYTICAL SAMPLES - Directorate of Quality Assurance
&. TRAINING

Formal and on-~the Jjob training is a method of ensuring that
personnel at the various levels of haxardous saterials ond et

sanagement ere provided the opportunity to becose proticient and to

peréorm assigned duties in a safe and environmentally sound asnner.
CCAD Regulation 200-1 is being revised. The draft revision, provided
at appendix E, prescribes roles and responsibilities for the CCAD
Environaental Training Prograam.

7. MAIMIN ACTIONS

a. HAZMIN Acconltshn.nts:' CCAD has taken several waste
ainimization initistives which are described in the CCAD Plan of

PAGE 7
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Action toward "0O" Generation of Hacardous Waste, provided at appendi:
F. Significant accomplishments at CCAD are listed below:

(1) Developed Approved Chemical List.
(2) Source segregation at defueling operations.
(3) Discontinued use of phenolic solvents.

(4) Plastic media bead blasting operations (Estimated dete
of completion is July 1989),

(S) Frolonged shelf-1li1fe of orthodichlorobenzene.

(&) On-site solvent recovery units. However, these units
are not operational due to techrical difficulties.

(7)) Cadmium purification (Completed in 1987).

(8) Fhase I of waste characterization study (Completed in
1988).

(9) Developed Approved Waste List (AUWL). Waste must be
included 1n AWL before 1t can be picled up, accunulated, processed or
disposed of.

(10) Fositive actions to i1mprove vigsibility of the HAZMIN
program at the depot are proposed through a draft revision to CCAD
fegulation 200-1,

b. Current HAZMIN Frojects: A list of current HAZMIN proiects
15 provided below:

cosT, FUNDED/ BUDGET

PROJECT (Thousands) UNFUNDED YENR
FLATING
Chromium oxidation and recovery 110.0 cjb - 198%
High speed chrome plating 18.0 u . 1989
Flowking Filter System 20,0 u' - 1989
Ion vapor deposition of aluminium 900.90 u 1989
FAINTING

L,

* Paint booth sludge removal system 19%.0 A 1] 1 1989

B
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Faint solvent recovery system 80.0 Q' 198%

PAINT STRIPPING

Plastic media bead blasting 804.0 + 19857
CLEANING/DEGREAS ING
Ultrasonic cleaning for generators/ 23.0 u 19e%

alternators

METAL WORKING

011 reclamation 24.0 u 1989
waste compacter 10.0 u 198%
MISCELLANEOUS

Waste characterization study, phase 11 626.0 ' 1989
Waste Cheracterization study. phase 111l 100.0 u 1990
Hazardous material /waste software 20,0 u 198%

B. HAIMIN REFORTS

a. Baseline Data. 6uantxtxos of hazardous waste generated at
CLAD in calendar vyear 19685, appendix A, are used as the baseline.
Generation of zero hatardous waste is the ultimate objective.

b. HAZMIN Report for Calendar VYear 1988: Information on
quantities of hazardous waste generated at CCAD in calendar year 1989
is provided at appendi: H.

€. Semiannual HAIMIN FReport: The next report will be filed 1n
July 1989,

PAGE 9
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APPENDIX  F

CCAD Flan of Action Toward “0" Generation of Hatardous Waste

1.0 PURFQSE

ok surszee 2F 0% Corsos Lnrist: ~rnn Tms2t 12LALC SDpe oF ACticR
Tonard "0% Cetatption & A3IarccoJs KEBTe S ST Jutling stelesivecies ¢fioris
tO achieve a I0 percCert ESurie recuctich 24 $ng Suersisy CF Neserdous wiiles
asnersted ot CIAD Dy 7@ Dacemver 15T, Cuoant:t:es cf Hacerccus wasche
genarated in ceiencar ysir 195 are useC a& tha Dassi:ne. Eenerasion 3¢ saro
hezardoss wizte s he Lltisate Obrectivs.

2.0 SCOFE

Tris zlan compl.ments the CTAD Mess-cous Weste MinimiSEsish (RAIMIN:
Fi5%., It 1zentidaes tacgets of casortunities such es scuirce resuvition ent
engd-oé-the grze treatnert which are bEIRg ant wiil be sursves $o schieve
proaram chreztives. g drincical focus will be to recuce hazargsus warte
tefore 1t s cereratez.

3.0 GENERAL

The Naval ARir Stetion Corpus Cheisti (NSSCORRL) ssrves o8 the host
shateliation and eanace: S&rmiiting, COMMNICEZION with reavistory a3ENCIEE.
#nd overtll nenacement CF hAZardous MESErisl/wesse C:5cdsal! attions., (237 s
» temant and, theredore. aust comely with reauirements and instiuciiing iEE.EC
ov tte noee 1nssallatien. CCAL preréres the HAIMIN =218n in 2022r0anCE wit-
criteris set by Army hsrdzuarsers and subm:tz it to sne host Levy <or
arclusion in the NASCCRFC Ingtailation Hasarcous Haste Minimizaticn Plen.

4.0 ARMY FOLICY

1t 18 the Army’s policy that the generstion of hazsrdovs wiste Dy éray
activities 18 & short-term and lone-ters liability in te~ms of costis.
enviroraental camage arnc missior performance. Accordincly, the Aray shail sce
tc redice the auantity o~ veélume and toxicity of hazardous westes ae~erdtes by
Arey ccerstions and activities wherever it is ecoromically sracticecle.
Eophes:s will e placec on source reduction metnods. Whan source reduction 1s
not feesitle or economically sracticedle, trs Aray shell promote recysiing.
on-site treatment ang other alternatives to rezuce the quartity or voisme #re
toxicity of hazardous westes reauiring land Cisecssl.

S.0 CCAD HAZMIN STRATEGIES

4. Support to the host Navy. CCAD will continue to supsort the host .

Navy's hazercous waste sansgement erograa. Gsecifically. COAD will aansss
1ts haserdous waste Orsrations in sccordance with the NASCORPC Mazerdous
Naste Manseenent Plan, cossly with all instructions ¢éroa the base Cossanse~
t0 the derot Cosmander, provids requested insus to0 Navy's =gsorcs.
participete in the NASCORFC Environsental Task Force. and utilize Navy
environsenta: training services.
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CcAD Flan of Acticn Toward "0" Gensration of Hazardous Waste

b. Existing efforts.

CTAL's RAZMIN gd<prt Car DE IrouRsSC i SnE S2lIcWinG BIrETEIIES:

. Frocer hacardous weste icdentification, Imr-cving cur
z3 St IoTTSELLLIN O SUN WIETED ET TUE ECINT Y SENErRTION mill
Sli0OW UE T SECArsis NPZETODLS WERTEE rO0Mm nor-nazarzeuss wesses. CCAD
cured consulent secvactes inrcush tre Froavctior Pams ﬂ:so'nz:n::en
ivity to fineererinit 211 wRETE BSrRANE. Fresd . gusCREESLils ccasletsl :nm
LRNSe” DL zrs.iiEI @ FILTELIGE ThEraActECLIEYION. lOsntiSies lzzetizr,
TIES BER0 thg TUrcErt DIESTELITIOA OF RID tNE WEETE SSreing Emsnaiing ircm
ez Bl aact#ly 100 ceecgiizng. FrEdE Il, 8 ALanTiSEtivE ERERREIENT OF il
WESSE ESrEEmE, will D& ZormelETED 1N Merch 1%EC. Firally. Foses 101, wnizh e
currertiv unfunZed, will reEvlt 0 the CE3TT'E HEZeirZous hesste Merszezent Flor
end icent:ficesion of mRIMIN ces Sriunizogs.

(J) Hacardous materia./waste trackinag system. "By trizi
nazerdovs materialis ans westss (HMAH), we will be atie to aveo:rd hacaroous
wistes and merpce h2trrzous wiktzs from "concastion~tec-areve™ in l:ieu of
“zrezle-to-grave”. AvoiZancg of Fazardsus wiste if based on the princicle
t%8% héz2r 3oUS wheles COTE +rom the ues C° hilsrfous materidls. B0 thEt thie
USE - wWhEce ViRl 2 thg corTinugd pErforminze of LNE IRETAIETICT MIEEIOr -
asy be continuec, but recuced srescly wisroul conzromiging TRt mitsion, [ZeT
Cecane & "cilot” fazil:ty in .a.teretv &8 for the Zevelderznt and
inclengnsetion of & HM'W Trazkinc Svs<es Lrint EBsr Co2e Teshnolcesr wsnazeo by
tre U. 3. Arey Corps of Engi nceﬂc Cosgtel Zrsineer:ing Research Lazcrasor ry.
(7} Off-gite reclomation. Ws sre pursuing & joint veanre
with Enc cie/Tees, Ins., who hes 2 lcc2] weste storsce anc erocersis
422 lity recentiy persitiac >y tne State ¢ Te.pg Tcr resdurce ro.ove-v. ts
recycle aetel plading sclutions, wizte treétoert flant slucees. anc other
wazt#s., Dur wrtes ave raw mdterieis for EncyilesTeuss. Inc.

{3) Hazardous saterials control. CCAD Reaulstion 7(0-1¢ :2
the iocel] mezhanizn for contrcliing chemicel purchise and uss. Shcpr cen vaz
oriv triosg chericels whizh #re scitnorizec and liztec in the eperoved (henice)
List.

(S} Technology transfer. We are inslementina Pigstic Melis
Bead Blaating (PMIZ) wrmich im ihe siate-sé-the-srt technoloey for subssitus :n
for chemical strirfping of peint. Deacot is allernizing itself uncer tre “FERD
2000 proaraas.

(6) Recycle and reuse. Twc diztilletion units écr verspl arg
.1,1 - trichlorpoethane ware constructed in FY 68 but are not fully
orerationsl dus to severs! tezaricel difficuities. Once the stills are
ossrationsl, varscl and trichlaorcethane will de distilled and revsed on-site:
only the stil] bottoas will be d:ssceed off-s:te. Reivcle in tnis ssnner e
only sinisizas wests, But alsc rueuccs the auer.tity of raw asterials
puarchased.

1: Fed £° PASE &
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CCAD Flan of Action Toward “0" Generation of Hazardous Waste

» Extend shelf~life of chemicals. Frocass Stincercs #rg

€ F:LBTHD % IOETITRl RT1.E13 DY FIIOTIIN Pariovaec TS ianeiten the [iver oS
proceEg RClNTITNE. LnIrgEEe 0 1143 £ srergdicznicrobentene sciivtion an 13-
~#5. 1T 10 2.23ITENNLAL BRVINGE Dy PRIt GENEtaticg waste.

‘3 Delisting, Sluzze im :mfugt<isl lo028 2-yinQ C@ZE 1T e
SNFUETT LR WEETHCETEY SUERIMENT BlaST (1T 13 non-nizercous #nC SeiiEtire o9
this wigts BNZUIC EIgnificantly imersve Ouw- mMAIMIN proersm. Tre NCST
1TETsLlETIn tes redconEibilits Yor celisting,

'?} Segregetion of hatardous wastes. Ernsorcener: of scturss

FEICETETIIC ECECENTE CITINGIING €4 RAZETTIUS WERTES WIth RTR-RESE~COUS wiElE
Tl i RIcER 2Lantity 97 REIRVICUE wEITEE Gend#tad, 82105 LNNEZRERITY
éré!,s:i 27 ZI-7:r3)8C wiBtes CTE<Cre CIiEFIEF)l, and imErcves Quplly € Sil
#73 FoIvET(E SIr réIvi.iTd MNC rEsiE.

i Onsite treatment of hazerdous wastes. & E.uc23é F1iter
cress in thE I1nIiscrial Westewete: Frstrescamert Flant (1wF T rec.ces the
/Cium® 2% hEZEe20Le wiile SluUcte tréTsnSively Dy SOREIIRC CUt S:ZEES witer.
To¢ IwFTF 12 pe1ns upcrefed o 1merove eSS ciency anC CERECItY 402 TC BilTw
cr=BlTE NELTURLISITISA,

113 Hazardous material substitution. We replscec srencliz |
2. emte S lees hecaroous metrtylere chior:%e bDesed stripeers., Our eel i3 tC
P:.cnze thE JE2vege CF h@lth #0C @nironments) naserd. 4ne velune rea.ired,
EN0 tThE CLdmtity ANC treFtEbIlity OF #ny widtes grodicer.

112! Containment of hacarcdous meterials/wastes. A 2T, 000
edlicnd seoll zomteinment tani &t IWTF 13 :rgtslies to xcelctt nigh #rnd loa 5¢
0.2 120 A2ETE SlZws., 2n2 fe2d bz to tne biciceaczel piant 8t accEctEilE
retes,  2rozs mEve BFall kits dor containmEnt of seills.

{17) Employee suggestions, Emslovess are e~IlurésEs tc
$.9388¢ NaZe-gz. e wrEte minimization eroiects. An escloyes suscestion on
wEIT® CCAEASEST 18 Deing implementes.

4 Eaployee training. Fores! anc on-the-jot training
ensures thet c¥raannel 2t the varicus levels of hezarcdous artarial #n20 wiite
panscenent becore awepre of the HAININ proarasa and perfcra assianed duties in »
safe and snviransentally sound sanner. A ong hour AWireness Sr8if.ing wis
siver. tc shop perscnnel in the last year and, es & result of this trainine,
fomer s7a1lls #rC Detter source searecition were accomelished.

€. Near-tera effort.

Near-tara effort refers to those eféorts which will result in
actievina & SC sercent source reguction of the quantity of hazardous «asies
senerated Dy 31 December 1992. when coscared to & baselineg of calendsr yerr
1983, 1n eccition to the onsoine efforts listed in parasrash So adtve. ou-
pian 18 to take the foliowing stees:

(1) Approval of hazerdous saterials. New cheaicals will be
tested on & lisitec basis to deteraine their suitability o CCAD processes enc
to deteraine environaentsl jasect. Procureasnt process will irclude
consideration of economic analysis tnat adds the cost of disscssl to the caat

11 Fep B9 PAGE 3
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CCAD Flan of Action Toward "0" Generation of Hazardous Waste

~

TS ZurI EsE &t o3 Sime OF procarement and an gnviroramsnci) imepot sssEsEment,
Cranoes in Snemisal Srande or verders will not 58 peralties during 8 fiscel

YRR UTLE41 CLSN & change 1esrOves HAZMIN program. Tesiine will be ccesieted
By T My to pllaw tice for fineliting procurenent procesr to regRive ShiRREnS

inothe nes C1ETi) s,

‘2) Implement HODESCOM's essent:ial stratesies for success of
the HAZMIN program. ws concur with HLDEITIN's naw program esproach st mAIMIN,
proviced 1n M5 MCSraths serorandus Odtes 17 Dot £B,  AB anZizated in
fe~ps 2 St opdCve. we Arg 1n the croceis Cof inc.eaentane the foliowine
POIZSST s sEsEntial Eiratecies fC eniceze tne ARIMIN prcarans,

bebowe
te: Usilize LIEI3M's 1ncustrial Lese susEdert tec
LELIEIZE B FEFITHY 1T EcEIIUCTUT RS
(S, Tetel Uity manrcement By CCNSINUSLE 2ricsst
bR TS B4 1344
{(€i wi‘e-CyCle COst mersgenant 0 New Brocesse:;

(g) Conception-tt-arave NEzardous &aterial menpasment
N liey DF Cragdia=ii-greave hESErcout wiste marpasment: and

: (e) Ceost savinas throush the reduction of
Tanvirenngnte]l anc herith esfects from  tné USE OF NeTarCous AsTerials.

d. Long-range effort.

Lor.a-ranas e<iort refers to those efsorts which will ultimetely resvlt
1n 0" cene-atidr OF nazargous waste. {ur lons-range effort is to urarsce cur
Frocesr, eavicrent, 1ndrp-structure, anc facilitiss, WNe are agpiine o
signiticent prooress in this Cirection by imclsaentineg the “READY 2000
sreoran,

6.0 CLEANING AND DEGREASING
8. EXISTING EFFORT

: (1) Varssl and trichlorcethane stills were installec §n $9€f.
However, the trichlorosthane still is not oseretionsl cus to verious technical
érsficuisies. : :

(2) Spont sclvent froa the Besrine shes is uset in other
shoes before recycling/disposal.

() Scurce segregation is enfcrced to iaprove suality of
selvent $or recycline, ;

(4) Sci.vent is procured ir Bulk to the extent ¢fsasible. This
~8VELICE disposal of druas.,

(S) Bheps which use versoi ere under surveillance te srevent
waste verscl contamination with halogenaied scivents such as ssthylene
chloride and trichloroethane.

il Feb B9 . . ) PADE &
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CCAD Flan of Action Toward 0" Generation of Hacardous Waste

b. NEAR-TERM EFFORT
(1) Maie trizhlorcetrane still fully ocerational.

ioy Furgre 37F-g.ce reciamEtacr of freon anc oTheEr so.ventet.

¢. LONG-RANGE EFFORT
{1) New., CONTINUOUS VRS CRErEIErt.

(2 NorFEzer-Ssot $2..ents ¢nJ cClesning scents.

7.0 FAINT ETRIFFINS
a. EXISTING EFFORT
: (1) Fisast:ic me3:a besd blésting ope~dticn i3 being
‘ imelerentes. Extimated Cats of comslewtiile the DL tanl(s) are de-gluZsel ard clesmsf i &.c# 2

lite of CDC stripeer,

i) Blesting oceraticrg 20¢ :n gléce tc she extant sersitle in
' J1g0 of trne Zem:zi)l gaint sirazeine,

b. NEAF-TERM EFFORT

' (1) Er<orce source sesregetion to srsure thet nonhelerdovs
Plast resi1due 18 not co-rinalel with helercous constituents.

() Fursue the fessibil:ty oé gaci#3:ns blést resacdoe anc
sbsorbent p:llons for use at hazardous seills.

c. LONG-RANGE EFFORT

(1) Eince the Army is now converting tco nontoxic paifnts. mst
of the blast residue should eventually be nonhazardous.

. (2) Find less hazardous chemical strippers.
8.0 ELECTROPLATING
a. EXISTING EFFORT

(1) Cocdeive purification systes wes japlemented in Jenvery
1987. This process utilizes an e:isting 20 ton chiller to cool cysnide
plating solution t0 remove sodius carbonste. an issurity which causes burning
and hydroaen esdrittiement of steel parts. Sodiua carbonate thus reasved is
disposed of throush the pretreatasnt plant as & nchhazaroous waste.
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CCAD Plan of Action Toward "0" Generation of Hatardous Waste

(2) We are pursuing a venture with Encvcle/Texes, Inc., for
recycling of setal slasing solutions,

b. NEAR-TERM EFFORT

() Chromiua oxidation recovery. This process aay elimainate
tre recuicessrt to reclace the chrone slating sclutions. The ecuiraent will
reacve Cations dram the plating bath whiie is c:uicizes $the chromium oxide from
the trivalent tc tre he:avalent state. whizh ig desiracle for plating
operaticns. The sane sysien can be instslles on chrome rinse baths to recisinm
chroms defore it eces down the drain.

2) High sresd chrome platirc. This srotess acclies 3 tester

..

(3) Flowhing filter sysgzem, The filte~ system is tcielly
s#:f-containad ins:2e the Flating tank. Thers is nc chence of & chemicel
ssill frce a broken line or leaking pumc sesl. Filterf are revsable,
eliminating seneration and discossl probleas.

(8) Jcn vapor depcoeiticn of gluminium. This process depcsite
a thin coating of aluminius on the surface of steel parts to erovide corrcsion
protecticn. It is an authorized substituts for cedmium piating. This
process, when imrlemented, will nearly eliminate the resuirement for cysnide
bsssd cadmium pletirg solutions. It alsc eliminstes the ris! of hydrogen
esdrittlensnt and the required baking associsted with cadsium plating.

c. LONE-RANGE EFFORT

f reclacement facility for the e:isting platine shop is being
preyranrzel for pid 90 s.

9.0 EQUIFMENT MAINTENANCE
a. EXISTING EFFORT
(1’ Source seoregation has increises resslesbility cf oils.

(2) Sacplas of oils (detroleus and synithatic) have been telen
froa the point of generation and each waste s'ream has been analyzed to

.sesarste hazerdous wiste from nonhazardous westes.

b. NEAR-TERM EFFORT
Pursus cil reclamation systas.
¢. LOMG-RANGE EFFORT

Pursue éii-sito reclanstion,

11 Fad 29 PASE 6
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CCAD Flan of Action Foward *0" Eene~ation of Hazardous Naste

10.0 WASTE WATER TREATMENT
a. EXISTING EFFORT

(1) & filter gress iz used in IWFTP to rescve e:xcesEive wiver froa
siugse.
(2) Incugirisl slucge Cryire tels us:ng steta-of-the-srt
teznnclesy wers constructed in 1968,
(3! INTF has been secarszed sroa the dooestic trestment plant.

b. NEAR-TERM EFFORT

An evelustion will be mede tc determing the fessibility of replacine
the e:izting IWETR with @ new peckeoed urit using state-of-the-art teachrolozy.

c. LONG-RANGE EFFORT

A new plating shoe with zerc discharge it being plannec.
11.0  FAINTING

a. EXISTING EFFORT

(1) Fingerprint snalysis of paint spray beCths shcw that 2ll
wigie streams in painting ceersticrs are not hatardous. Eource seor#astion af
teir: enforced.

(2) Gearators involved with tne preventive ssintensnce (F¥ c¢f
sa:nt booths ave being given the initia! treirane (24 hours treéining) reavires
by the Rescurce Recovery and Conservat:ion Act (RCRA). This will enhance
coerators' awarensss On hazardous wastes. Frcses PM of paint booths should
aininize generation of hazardous waste.

b. NEAR-TERM EFFORT

(1) Faint booth sludge resoval systea. The systes will
eifectively reacve all paint sludoe froa waterwish saint booths by using a
cyclone sesarator. This systes will extend the lifs of the piint booth by
Learing it clean.

(2) Paint solvent recovery systes. This systes will rezlaie
caint solvents used during clean-up ocerations by bDatch distillation, This
will also reduce the veluse of actual waste »tich sust be disposed off.

(3) Paint pot liners. Plastic 1ine~s will be use?d to line tne

2 ane S gallons paint spray pots. At tble arsss. Cerrective
actions will then be taken to prevent excessive wastes.

11 Feb 09 ' PRIE 7
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CCAD Flan of Action Toward “0" Generation of Hazardous Waste

€. LONG~-RANGE EFFORT

o0 im teking initistives in the arers ¢f acrces-tne-tcars nornicoxic
paints ant sowde~ coatine tachnology.

12.0 FASSIVATION
a. EXISTING EFFORT

Neutralization of nisriz acid at 14FPTF wee iritiated in 16686, Dazossl
of waste efier rgutralizaticon is accoaplisted yjrovan INFTF,

b. NEAF-TERM EFFORT

IWTF 18 deing upcraded to meet with the depce's current ubrk losc.
The uparaced lWFT9 will be used for HRIMIN sctiors such es neutralizstior.
Feasidility _cv' a packaced unit is being investigazed.

€. LONG-RANGE EFFORT

O<s-gite reclazation 18 posiitle and will be pursued.
13.0  ANALYTICAL

a. EXISTINS EFFORT

Source searedetion is enforced.

b. NEAR-TERM EFFORT

Dfs-gite reclamation is possille and will ba pursued.

€. LONG-RANGE EFFORT

None plarred st this tise.
14.0 FETAL WORKING

a. EXISTI'G’.EFF&T

(1) "Sourn segresation is enforced.

(2) Nevtralization of cutting oil anc emsulsizn coolant in
JIWPTP was initiated in 19096. ’

‘ (3) Fingerprint analyses of wmaste cutting oil and emulsion
covlant §s cospleted. Tnis aveids disposal cf nonhazardous waste as hazardous.

. NEAR-TERM EFFURY

Feat12ility of & suitadle p-etreataent of waste cuttine o1l and
os:lition coolant (such as filtration to reacvs setals. resoval of halcdensted
solvents by beiling, and neutralizetion and Cissossl through IWTP, etc.) is -
beine planned.
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CCAD Flan of Action Toward *0" Generation of Hatarcous Wiste

€. LOWG-RANSE EFFORT

-Medidy sevizament ¢S renle” wiste Cu
nor-r:zardius §4 the sCint OF Qeneration,

15.0 DEFUELING

a. EXISTING EFFORT

T XX
voe

ns 0il and esmulsicn gcoolent

Enfcrced adource segreaetion, Fusl +rom tne defueling csersticr i nc

lorser wazte.
b. NEAR-TERM EFFORT
Nore pianned at this time,

c. LONG-RANGE EFFORT

Comcrerersive revien of cdefueling operaticns should te plénnes fros

HAZMIN pLcaint 07 view.
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HAZMIN PROJECT _ ]

PROJECT TITLE: Paint Booth Sludge Removal System
DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY: ‘.
Minimizes the volume of paint booth sludge.

A. DESCRIPTION OF ZRCJECT:

The system will effectively remove all paint sludge from
waterwash paint booths ty using a cyclone separator. The
separator is shaped like a cone. The paint-water mixture esters
at the side and swirls around the cone. The centrifugal arction
throws the solids to the side and they exit out the botton.
Clean liquid is drawn from the center of the cone and exits

through the top. See enclosed brochure.
B. PROJECTED WASTE REDUCTION: Reduces sludge volume by 30 pe-tent
C. SOURCE REDUCTION: No
D. END CF PIPE TREATMENT: Yes
ESTIMATED COST: 13 € $15,000.00 each
TYPE OF FUNDS: ACP
LOCATION: 9 booths, Bldg 8; 4 booths, Bldg 1808
MISSION SUPPORTED: CCAD, Dir/Maintenance
ESTIMATED COST SAVINGS PER YEAR:
FISCAL YEAR FUNDING REQUIRED: unfunded
PRIORITY RANKING:
REMARKS :

Personnel will no longer be required to physically enter the peint
booth with shovels to clean out the sludge. The equipment will
extend the life of the paint booth by keeping it clean. There will
be less nozzle clogging and less wear & tear on the pumps. Semy

times, the encapsulating agent will reduce the paint sludge fxom the
hazardous to the non-hazardous category.

POINT OF CONTACT: Jim Holiday, Engineering Branch, ext. 444®

........
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No more laborl‘ Rave lllinois, Inc.
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) PADVT- mm”%.sggns,
Water Wash Paint Booths LOADED :
~ o0TH

N ’ WATER
Paint System Washers BNTERS
E
CENTRIFU
‘ Phosphate Systems fenon
THROW'S
SOLIDS TO

| Comm . RAVES

| DETACKIFIERS ¥4
- = Cut
WORK BY sludge
- removal
ENCAPSULATION costs!

PAINTFREE WATER .
1S DRAWN TO VORTEX AND lt_
. UP THROUGH OUTLET
PAINT SOL'DS DRCP THRCL C#
OUTLET TO CONTADIE?
Rave Sludge Removal Systems
Can Help In Many Other Applications.

© Call Or Write For A
( No-Obligation Analysis Of Your
Problems By A Rave Experc

Dedicated To Environmental Imnrovement Throueh Technology
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APPENDIX G.
BAZMIN PROJECT

1. Project Title: Plastic Medis Bead Blasting Operation (PMBEB)
2. Descripeion of Projects HAZMIN Applicability:
a. Description of Project:
This prolect will substitute chcmicll stripping of paint with mecharicald
stripping of paint.
b. Projected vaste reduction: 195,000 gallons per day vaste water.

¢. Source Reduction: TYes .

d. End of Pipe Treatment: No
3. Estimsted cost: $800,000
4. Type of Funds: ACP
S. Locstion: Bldg &4
6. Miasion Supported: CCAD, Directora:e of Maintenance
7. Estimsted cost savings per year: 8400 000 §

8. Fiscal year funding rcquircd' 1?87 _
9. Prioricy lanking ligh -

10. Remarks: Contractor hls bccn delinquent for oan year.' !qplll;ntation of
projeact 4is not expected until July 1988, -
4
-i.
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ETLIECT by , itrort Staltement of Wort):
Erciezt zcngiets o©f the netolletion of a Plactic Heciz
Elazt  Hoociy to recuce the ensesion of wvolatile oroprics
1ty Ltrhe tacsunere, ond comcly with neoise levels set o
TEs4,

LTINS TVFE: et INSTALLATION STATUS: Acti&=/lnactive
FEOIFED FO5 MOIILITZANION: Yes No

TEICLIFIC CWIE D BDLLUY IDM/COITAMINST]ON;

EunIETINE TREATMENT &WD QIHMER  COWTEOL MEASURES (Erieting

Toeclirtionmsn

AL 1CEPLE LIGNZASD (State and Federsid: 0OSHA, 1ACHE

PYUSh SELEMENT INFQRMATION:

1¢ project is a study, etc., an¢ not one installation
spezific, +ill in only applicable numbered section and
e nmand tris project description section.
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pnoazcr TITLE. -é;iht 801vent Recovery Systgm )

A.

i -

HAZMIN PROJECT . . -

.- - --"..._-' _--"‘ -

.DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY.

- . .
,".F

Reduction “of paint solvents ' ' o y

DESCRIPTION OF PROJECT:

Reclaim paint solvents used during clean-up operations by batch
distillation. This will also concentrate the volume of actual
waste which must be disposed of.

PROJECTED WASTE REDUCTION: Waste paint solvent

SOURCE REDUCTION: No

END OF PIPE TREATMENT: Yes

ESTIMATED COST:

TYPE OF FUNDS: ACP.

LOCATION: Bldg 1808; General & Engine Paint Unit, Bldg 8

MISSION SUPPORTED: CCAD, Dir/Maintenance

ESTIMATED COST SAVINGS PER YEAR:

FISCAL YEAR rouoxuc nzouxnsn- unfundeQ"%

PRIORITY RANKING'

REMARKS:

This unit will allow the recycling of paint cleaning solvent.

11. POINT OF CONTACT: Jim Holiday, Engineering Branch, ext. 4449




APPENDIX G
BAZMIN PROJECT

1. Project Title: Varsol and 1,1,1 Trichlorcethane Recovery Uunit

2. Description of Proiect RAZMIN Applicability:

8. Descripticn of Project: CCAD purchases about 50,000 gallons per yezr of

varsol and 1,1,1 Trichloroethane. Waste solvent should be reclaimed for
vaste minimization. .

b. Projected Waste Reduction: 46.000 gallons per year of solvent .
c. Source Reduction: No
d. End of Pipe Treatment: Yes

3. Estimated Cost: $200,0C0

4. Type of Funds: ACP

5. Location: Outside Bldg. 1828

6. Missi{on Supported: CCAD, Directorate of Maintenance

7. Estimated Cost Savings Per Year: $350,000

8. Fiscal Year Funding Required: 1986 ..

9. Priority Ranking: Siéh . . , -

10. Remarks: 'Uiit is ;nstall;é but not opotation51~dhc to various technical
difficulities. Estimated operational date is May 88,

c-1
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AFTLICARLE STANDARD (State and Federsl): RCRA

QIHER RELEVANT INFORMATION:
Vareel and trichlorozthane wactes would have to be dicpoced
off~gite at a high cost if distilletion stills f&a:l! to
provide a quality product meeting process specifications. .
14 Project is & study, etc., and not one installation
specific, $ill in only applicadble numbered section and,
expang this project description section.
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HAZMIN PROJECT . - -

PROJECT TITLE: Paint Pot Liners

DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY:
Reduction of thinner required for clean-up
A. DESCRIPTION OF PROJECT:

Plastic liners will be used to line the 2 and S gallon paint

spray pots. At the end of the day, the liner is remcved anc
discarded. :

B. PROJECTED WASTE REDUCTION: Waste paint solvent
C. SOURCE REDUCTION: Yes

D. END OF PIPE TREATMENT: No

ESTIMATED COST: +/- 2.00 each

TYPE OF FUNDS:

LOCATION: All paint shops, Bldg 8 & 1808
MISSION SUPPORTED: CCAD, Dir/Maintenance
ESTIMATED COST SAVINGS PER YEAR:

FISCAL YEAR FUNDING REQUIRED:

PRIORITY RANKING:

REMARKS :

The liners will practically eliminate the meed to clean out the
spray pots with thinner. All paint vaste will be discarded in the
liner. A minimal amount of thinner will be required to clean mixing
paddle, hoses, and spray gun. Additionally, the liners will also
decrease the amount of clean-up time for the peinter, allowing him
to paint longer each day.

POINT OF CONTACT: Jim Holiday, Bngineering Branch, ext. 4449




-—

10.

e ot e S g

APPENDIX G
HATMIN PROIECT

Project Title: Ulcrasonic Cleaning for Generators/Alternators.

Description of Projects BAZMIN Apolicability:

a. Description of Project: Providing an effici--~t and safe wvay of cleanirng.

generator and alterastor housings, brush riggings and armatures.

b. Projected Waste Reduction: 12 gsllcns of 1,1,1 Trichloroett:-e

¢. Source Reduction: Yes

d. End of Pipe Treatment: No
Estimated Cost: $23,00C

Iype of Funds: ACP

Location: SEC3A, Rotating Electric Shop
Mission Supportcd; CCAD, Dirsctorate of Maintenance
Esticated Cost Savings Per Year: $5,000

Fiscal Yesr Funding Required: 1987

Priority Ranking: Bigh -

Remarks:

)
4
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HAZMIN PROJECT

PROJECT TITLE: Chromjium Cxidation and Recovery System
DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY:
Reclamation of Chromium Plating Solutions

A. DESCRIPTION OF PROJECT:

Equipment reclaims chromium from rinse tanks and plating baths.
It remcves impurities and oxidizes trivalent chromium to
hexavalent chromium.

B. PROJECTED WASTE REDUCTICN: Chromium

C. SOURCE REDUCTION: Yes

D. END CF PIPE TREATMENT: Nc

ESTIMATED COST: $1SK each - plating tanks; 25K each - rinse water

TYPE OF FUNDS: ACP )

LOCATION: Plating Shop, Bldg 8

MISSION SUPPORTED: CCAD, Dir/Maintenance

ESTIMATED COST SAVINGS PER YEAR:

FISCAL YEAR FUNDING REQUIRED: Unfunded

PRIORITY RANKING: |

REMARKS:

This process may eliminate the requirement to replace the chrome
plating solutions. The equipment will remove metal cations from the
plating bath while it oxidizes the chromium oxide from the trivalent
to the hexavalent state, which is desirable for plating operations. .
This same system can be installed on chrome rinse baths to reclaim
chrome before it goes down the drain.

11. POINT OF CONTACT: Jim Boliday, BEngimeering Branch, ext. 4449
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TELEPHCNE CONVEIIRSATION RECORD

COMPANY: IONSEP CORPORATION
DR VOHN (302) 764-7849
PATENT ¢ 4626288

SUBJECT: CHROMIUM RECOVERY ONIT

1. Dr. Vecin sa2id that the process will reclaim chromium form any
chremic acié kath, with one limitation: trivalent chromium in the
presence of hydrofluoric acid car not be oxidized to the hexavalen*

tate, but it can be reclaimed.

2. Chrome Plating Baths

A. ICNSEP's eguipment is designeZ to be placed inside the tank.

The dialysis machine measures S 1/2 inches in diameter and
varies in length.

E. The IONSZIP 600. svstem produces 250 amps continuous at S to €
velts. Instazlled and operating cost: $15,000.00 each. The
membrane reguires changing each year and the anode requires
chancing every other year.

3. Chrome Rinse Waters

Cr. Vchn felt that all of the chrome plating rinse waters could be
handled by one piece of eguipment. Rinse waters alsc reguire an
additional ion filter ané pumps. IONSEP can provide a system to
handle rinse water flows to 6 grm for an installed cost of
$25,000.00 each. This wculd effectively close the loop on rinse
water in the chrome unit - no rinse water going to the drain! Dr.
Vohn said that s pretreatment system would not be required for
chrome if this system were in place!

4. Other applications for this process in the Plating Shop are as
follows:

A. Chromic acid strip tanks on the Magnesium line (I-line)

B. A's rinse water

C. Chrcmate conversion coating for Caédmium - system will remcve
cadmium and oxidize chromium.

b. C's rinse water
. ¢hfemate conversion coating for aluminum
F. E's rinse water

_-G..‘Chtoyatc conversion coating for Stainless Steel

E. G's rinse water




I. Dichromzte conversion coating for magnesium - this tank wculd
reguire tatch treatment since the process would convert the
dichromate to chromic acid

J. I's rinse water

Dr. Vohn reciested that bath samples be forwarded to IONSEP for
analysis at nc cost to the Government.

Address: IONSEZP Corporation
32 né Street & Miller
Wilmington, DE 19802 ‘
He also recuested that the following data be provided:
A. How much meta2l (iron) goes in the tank?
B. How long does a tank's solution last?

C. Total estimated surface area processed?

This data should be forwarded to IONSE? for analysis at no cost to
the Government.

Address: IONSEZP Corporation
P. O. Box 258
Rockland, DE 19732

After analysis of the data and solutions, IONSEP will prepare an

unsclicited proposal outlining the equipment required to reclaim
CCAD's chrome containing solutions.

'
cbimbﬂoliday
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BAZMIN PROJECT

PROJECT TITLE: Flowking Filter System
DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY:

The filter system can filter out solids and chemically treat the
plating bath to extend it's life.

A. DESCRIPTION OF PROJECT:
The filter gystem is totally self-contained inside the plating
tank. There is no chance of a chemical spill from a broken line
or leaking pump seal. The filters are reusable, eliminating the
generation and disposal of hazardous filters. The system also
has accessories which may be attached to remove organics and
heavy metals from the plating solution.

B. PROJECTED WASTE REDUCTION: Plating Solutions

C. SOURCE REDUCTION: Yes

D. END OF PIPE TREATMENT: No

ESTIMATED COST: § 1000.00 each

TYPE OF FUNDS: ACP

LOCATION: Plating Shop, Bldg 8

MISSION SUPPORTED: CCAD, Dir/Maintenance

ESTIMATED COST SAVINGS PER YEAR:

FISCAL YEAR PUNDING REQUIRED: FYB8 and FY89 (implementing)

PRIORITY RANKING:

REMARKS :

The first Flowking filter system was installed on a silver plating

bath. The bath was not suitable for use because of the large amount

of particulate matter suspended in the solution. After installation

of the filter, the tank was approved for production, thus reclaiming
the solution. R

POINT OF coufncr: Jim Holiday, Engineering Branch, ext. 4449
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HAIMIN PROCECT

1. PROJECT TITLE: High Speecd Chrome Platiﬁq

2. DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY:

This process applies a better coating of chrome with fewer reworks.

Approximately one hal? of the chrome plating workload is rework
parts - chrome did not stick the tirst time.

A.

2.
C.

D.

DESCRIPTION OF PROJECT:

This procasss uses conforming anodes which are contoured arcund
the part being plated. current is evenly distributed along the
surface to be plated maximizing the plating efticiency. Parts
are plated quicker and require less reuwork.

PROJECTED WASTE REDUCTION: Chrome Rinse Water

SOURCE REDUCTION: Yes

END OF PIPE TREATMENT: No . ;

3. ESTIMATED COST: $20,000.0C

4. TYPE OF FUNDS: ACP Equipment

S. LOCATION: Plating Shcp, Building 8

&. WMISSION SUPPORTED: CCAD, Dir/Maintenance

7. ESTIMATED COST BAVINGS PER YEAR: Unknown

E. FISCAL YEAR FUNDING REQUIRED: FY~-B9

9. PRIORITY-RANK!NG; None

10. REMARKS:' :

This proj.:t is more production orientated than hazardous waste

ainiaizatisn,
sanhcurs required tc plate.

reduction (or elisination) of the rework rinse water.

11. POINT OF CONTACT: Jim Weligay, Enginsering Branch, ext. 4349

The iacreased plating rate and adhesion recuces the
The hazain applibility comes from the

I3
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DSTE BREPARED: 19 Snf Lo

EE23sEI MoLTALIVE/DESCRIETICN (Short Statement of Werk:
Project coneists of inetalling @ five thousand anpere,
twelve viit rectifier to supixly high current levels, evenly
distributed, to conforming enodes contoured around the rert

heing proceszed,

FUNLING TYFE: DeFA=-0FA  INSTALLATION STATUE: Actave/lnaciive
REQUIIRED FOUS MOEBRILIZATION: Yes.Ne

EOLLUTION SQURCE AND RISCHARGE, EMISSION OR DEFQSIT FQINT
(Facility Description):
Fleting shop chrome rinse water vats

Conditions):
Chrome rinse waters are treated at the Industrial

Fretreatment Flant chrome reduction unit.

P T X e e e s e -l wn e .- 2 2 51X

Existing Industriel Westewater Fretrestment Flant is
effective in the treatment of diluted rinse waters.

However, lLizzardouvs waslie minimiceétion will be accomplished
through this project.

BEMRLib, MEASURES ERDTOSE2 AND ESIIMETED  EEEECY N
ERZECCIINE FEOELENS:

APPLICAELE ETANDARD (State and Federal): NFDES

QIYER BELEVANT INFORMATION:

Better adhesion of chrome matal to the surface of the part
is exrected with the installetion of this equipasent. Eetter
chrome adhesion eeans ljess replating done, less chrone
solution and rinse water used in the process requiring
¢i sposal. ®

14 project is a study, etc., and not one installastion
specific, ¢ill {in only applicable numsbered section and
eupand this project description section.
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HAZMIN PROJECT _ i
!

PROJECT TITLE: Cadmium Purification System
DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY: . 3

“ohis system shall reclaim cyanide plating solutions by removing f
sodium carbonate, an impurity which causes burning and hydrogen
.embrittlement of steel parts.

"A. DESCRIPTION OF PROJECT:

-

- This process will utilize an existing 20 ton chiller to remove
sodium carbonate from cyanide plating solutions by reducing the
liquid temperature to +/- 28 degrees F. The plating solutions
are processed in 300 gallon batches. When the desired
temperature is obtained, the clean liquid is removed, and the
sodium carbonate is disposed of through the pretreatment plant.

B. PROJECTED WASTE REDUCTION: Cadmium/cyanide plating solutions
C. SOURCE REDUCTION: yes ' ~
D. END OF PIPE TREATMENT: no .
ESTIMATED COST: $7,000.00

TYPE OF FUNDS: Maintenance and Repair

- LOCATION: Plating Shop, Building 8 -
" MISSION SUPPORTED: CCAD, Dir/Maintenance

ESTIMATED COST SAVINGS PER YEAR: Pending Value Engineering Study
PISCAL YEAR FUNDING REQUIRED: Implemented

PRIORITY RANKING: N/A

REMARKS :

This system was implemented in January 1987. Approximately 2600
gallons of cadmium plating solution was processed removing 1800 1lbs
of sodium carbonate. The remaining liquid was returned to the -

plating tank. The sodium carbonate could then be disposed of
through the pretreatsent system as a non hazardous waste.

POINT OF CONTACT: Jim Boliday, Engineering Branch, ext. 4449
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1o protess dtilates & high efficiency filter and a vacuum
d.xtidletion chumber Lo separale airt, eludge, &nd water
$rom orocesr Oile.

FLULIWG TYRE:

DERA-D=A  1M5T4LLATION S1ATUS: Active/lnective
2EOLIRED FOR MHUBIL

TIARTION: Yes No

(Fazilitv Descrintion):
Weste 0Oils are genereted from manufacturing machines e&nd
testing eouvipment.

EXIETING TSEAIMENT AND OTHER CONIROL MEASURES (Existing

Condr4somel:

Contaminated waste o0l is disposed cif-site.

rae eamounte of money is spent by this installation to
.epoee of wacte o1le pi‘-gite, Haz ardous Wasie
ramiTeticn v1il te eaccomplished throuaoh this project.

EFFECTIVENESE DOF EXISTING TRECIMENT OND CONTROL:
&

REMECIAL MEASURES FPROFPSED AWL ES1IMATED  EFFECT  Iw

QTHET RELEVANT JNFORMATION:
Furchase of » portable vacuum distillation unit would allow
recycling of contaminated oils Ffrom machine and test
ec.ipment, «rnd would reduce the volume of waste cils

shipped >ff-site.
1€ project is a study, etc., and not one installation

specific, +$ill in only asbplicable numbered section and
e:pend this proiect description section.
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Dete  FPROVARED: 1§ SOk 63

ERLai OF RO ATIVESDESCRISTION (Short Statement of Work):
A .wiASte compacting equioment will be used to ceanoress
perer, &nd cloth wastes generated through readioactive

processEs.

FULS IS TYFE: IR (M) INSTALLATION STRIUS: Active/lnactive
FEQJIRCED FOR MDBILIZATION: Yes/No

R - R o e > S - - T - -

AMIINT  OF  FOLLUTION/CONTAMINETION:

- e By - R T am G e e S S . S G

FOLLUTION SOURCE OND DISCHARGE, EMISSIUN DR DEFQSIY FOINT
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EXISTING TISCATMENT AND DIHER CONTROL MEASWRES (Exigting
-

e m eSS e Fabraedmel cacfacafee meo
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EEMELD)AL  MEASURES  FROSOSED AMD  ESTIMSIED  EFEE
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turchese ©OFf a wosie compacting equipment would save the
installation money by reducing the volume of waste shipped
cff-si1te.

¢ orciert s a study, etc., and not one installation
specific, Fill in only e&policable numbered section and
expand this p oject description section.
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HAZMIN PROJECT : . . -

1. PROJECT TITLE: Ion Vapor Deposition (IVD) Of Aluminum
2. DESCRIPTION OF PROJECTS HAZMIN APPLICABILITY:
Reduction of cyanide and cadmium waste
A. DESCRIPTION OF PROJECT:
This process deposits a thin coating of aluminum on the surface
of steel parts to provide corrosion protection. It is an
authorized substitute for cadmium plating.
B. PRCJECTED WASTE REDUCTION: Cadmium oxide and sodium cyanide
C. SOURCE REDUCTION: Yes
D. END OF PIPE TREATMENT: No
3. ESTIMATED COST: $900,000.00
4. TYPE OF FUNDS: ACP
‘e LOCATION: Plating Shop, Bl&g 8
6. MISSION SUPPORTED: CCAD, Dir/Maintenance
7. ESTIMATED COST SAVINGS PER YEAR:
8. FISCAL YEAR FUNDING REQUIRED: unfunded
9. PRIORITY RANKING:

10. REMARKS:

This is a documented process which will nearly eliminate the
requirement for cyanide based cadmium plating solutions. This
process also eliminates the risk of hydrogen esbrittlement and the
required baking associated with cadmium plating. )

Restrictions: IVD Alusinum can not be used for coating intecnal

diameters of long bores such as transmission masts (7 feet in
length).

11. POINT OF CONTACT: Jim Boliday, Engineering Branch, ext. 4449
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PElI ASSOCIATES, INC.

TO: Craig MacPhee ' DATE: 6/20/89
Revised: 6/30/89

SUBJECT: Trip report: Letterkenny Army Depot FROM: Jeft Davis
Contract No. DAAA15-88-D-0001 Fred Hatl

Task Order No. 0004 Bob Hoye
FILE: 3769-4 - ¢c: Dick Gerstle

USATHAMA and PE! personnel participated in meetings and a tour of the facilities at the
Letterkenny Army Depot (LEAD) on May 18 and 19, 1989. The purpose of this visit was
acquire information on the operations at LEAD that are relevant 1o the referenced task order.
Specifically, information on VOC emissions, PMB, chemical paint strippers, degreasing, and
generation of metals-contaminated sludges was sought. This is one of a series of visits 1o eight
depots being made to acquire comparabie data on these topics. in the near future, USATHAMA
will use this information to select and define research projects that will be conducted by PE!
under this task.

LEAD is located in south central Pennsyivania in the Cumberiand valley near
Chambersburg, and is approximately 25 miles west of Gettysburg. Craigp MacPhee represented
the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA). PEI personnel present were
Fred Hall, Bob Hoye, and Jeff Davis.

Our primary contacts at LEAD were Dennis Reed and Craig Musser of the Production
Engineering Division. In addition, we met with Pat Mullen with metal pretreatment and
finishing operations; James Gaynor, operator of the industrial wastewater treatment piant; and
Leonard Snyder, chief of the Electronics Shop.

The purpose of this trip report is to document the information obtained during the site
visit. The trip report is presented in eight sections 10 address perlinent topics included in the
scope of work of Task Order No. 0004. These sections are: Background, VOC Emissions and
Paint Operations, Blasting Operations, Alternate Chemical Strippers, Alternate Degreasers,
Electroplating Operations and Metal-Contaminated Siudges, Other Areas of interest, and
Conclusions/Recommendations.

BACKGROUND

LEAD's primary mission s to receive, store, maintain, and issue general supplies and
ammunition in support of DOD activities. This mission includes the overhaul, rebulid, and
festing of wheeled and tracked combat vehicles, missile systems, fire control systems, and
associsted secondary hems. LEAD employes over 4,000 people. The depot covers 19,511
acres, 2,500 of which are dedicated 0 industrial operations.

Four waste categories are regulated by low: solid wasle, indusirial waste,
nonhazardous chemical waste, and hazardous waste. oategory has dierent dispossl

1
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requirements. The industrial waste category has only been implemented within the last month
and includes any waste from an industrial operation, including items such as rags and floor
sweepings. Although there are no current reporting or manifesting requirements, industnal
wastes must be disposed in a lined tandtill.

The following is a summary of the buildings visited and a brief overview of the prooeses
conducted in each building.

° Bullding 1: Gun System Recoil Operations Suppon
- Chromium electroplating
— Abrasive biasting (walnut shelis, stee! grit, glass beads)
— Small paint booth
— Metal pretreatment and finishing operations (chromium stripping, biack
chromium, rust prevention, chromate conversion coating, zinc
phosphating, black oxide coating)

° Building 350: Vehicle Shop (disassemble, clean, and re-assemble vehicles). May
schedule: 36 five-ton trucks, 34 two and a half-ton trucks, 12 Toweds, 2
Hawkloaders, one M575, 5 M110's, 4 M109's.

— Abrasive Blasting (walnut shelis and steel grit)

- Alkaling (EC-800, Caigon P-2000) and acid (Penstrip NPX) paint stripping
- Cold and vapor degreasing (1,1,1-trichloroethane)

— Painting (2 large paint booths)

— Alodining (chromate conversion coating)

- Phosphate coating

¢ Industrial wastewater treatment plant

° Building 370: Electronics Shop (processes approximately 450 pieces per day)
— Smail-scaile precious metals plating
-~ Abrasive blasting (walnut shells, steel grit, plastic media, glass beads)
— Akaline and acid stripping
— Vapor degreasing

— Painting

¢ Building 37: General Shops Dwisnon, Automotive Components Branch (overhaul
engines)

— Abrasive Blasting (walnut shelis, plastic media)

— Alkaline (potassium and sodium hydroxide) and acid paint stripping

— Coid and vapor degreasing

— One large and 3 small paint booths

* Buliding 57: M12 Msintenance
—~ Abrasive Blasting (Piastic media)
— Painting (3 paint booths)

* Buiiding 320, Supply Directorate (not visited)
= 9 paint booths .

Most of the bulidings st LEAD aperate fairly independently of other bulldings. As shown
in the sbove list, many bulldings contain metal pretreating (blasting, chemical stripping.
) and metal finighing (chwomate conversion coaling, phosphate coating, peinting)
Mﬂmmuwdm.umd
mmwmmm.AMdmmey
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the Maintenance Directorate for the fourth quarter of 1988 is provided as an attachment to this
report.

The categories used in this report are rarely siand-alone operations; rather, they are
interrelated and somewhat arbitrary. For example, the electroplating line at LEAD contains the
degreasers and chemical strippers necessary fo preclean the metal prior to actval
electropiating, as well as a8 smalii paint booth for metal finishing. Many of the buildings contain
sbrasive and chemica! stripping, degreasing, and metal finishing (painting and slodining)
operations. Figure 1 presents an overview of how these operstions are interrelaied and.
dependent on each other. This figure is a summary of procedures defined in a disposition form
dated February 2, 1987, portions of which are provided as an atiachment to this report.
Aithough this figure is slightly out of date, it gives an idea of the metal ireatment trains at LEAD
and most other depots.

VOC EMISSIONS AND PAINT OPERATIONS

LEAD currently has 48 painting booths on the depot, 22 to 25 of which are operated on
any given day. Many small booths are located in the ammo area; ammo coatings typically have
low VOC contents. The other booths are distributed smong several buildings. Numerous coatings
are used, although 80 percent of the painting is done with the top 7 or 8 coatings. LEAD does not
currently use any VOC capture or control methods.

VOC emissions sre regulated by state law in Pennsyivania, which specifies the maximum
VOC content (ib/gal) of surface coatings uniess the surface costing processes emit no more than
a fota! of 500 pounds per day or 50 tons per year of VOCs. LEAD has met the regulations in the
past by limiting VOC content in paint used to 475 pounds per day. Each booth is atiocated a daily
sliowance of paint and, once the aliotted paint is consumed, that booth ceases production.
Reguiations do not specify transfer efficienies.

Once an emission source exceeds the 50-ton threshoid limit, other alternatives exist for
complying with Pennsylvania taws. One method is by meeting the upper limit for VOC
concentration for each paint used. For example, the depot is in compliance when it exceeds the
50 ton per year limit if each primer or psint has a VOC content less than or equal to 3.5 pounds
per galion. Another method of compliance is by the "bubble pian®, in which the entire depot is
considered as one paint booth. in the bubble plan, the weighted average of alt paints and primers
must be below 3.5 pounds per gation.

R
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Comp. at San Jose concluded that the acid wash pretreatment currently used at LEAD was the best
materia! for adhesion and corrosion resistance, and LEAD has not identified a low VOC
shternative. LEAD has aiso looked at instaliation of & small booth with 8 VOC contro! incinerator
dedicated 10 acid wash pretreatment (Dave Zimmerman conducted this evaiution).

Ancther issue that will conflict with meeting the 3.5 b VOC/galion average is that the
bubble pian covers only oid booths, and any change 0 a booth will cause & 10 be regulsied solely
under the pounds per galion VOC content requirement. This is ultimately a disincentive 10
reduce VOC emissions from existing operations. F the
spplication to increase transfer efficiencies wouid only be effactive for high-use coatings, such
as the major primers. Once the booth was modified, however, the costings used in this booth
wouid no longer be used 1o caiculate the average paint VOC content. Since the primers already
have VOC contents under 3.5 pounds per galion, deleting them from the weighted aversge would
increase that average. If the average were increased 10 ove
wouid no longer be in compliance with the bubbie plan even though the net VOC emissions had
been reduced. Adding controls 10 destroy VOCs is another example of reducing VOC emissions,
but with the result of exempting a booth from the bubble pian and risking noncompliance.

Larry Hoimes at LEAD conducted a study to igate options for reducing VOC
emissions from large paint booths (i.e., #59, 60, and 61). The options and their associated
costs are as follows:

:
i

?
%
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° Thermal Incineration: $4,500,000

° Catalytic Incineration: $2,100,000

° Carbon Adsorption with VOC recovery: $2,000,000
° Low VOC Coalings: $340,000

The conclusion of the study was that carbon adsorption followed by catalytic incineration was
worth pursuing depending on the final economic analysis. Carbon adeorption would be used to
concentrate the VOC's and incineration would then destroy them. incineration alone would be
very expensive because of the low concentration of VOC's in the effluent siream of air.

LEAD is actively investigating VOC emission and waste reduction methods. They have
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Paint booths at LEAD are coated with Nanapee!®, s white rubberized coating that can be
brushed on and peeled off. The coating is periodically removed from the wall and a fresh coating
is applied. LEAD is currently disposing of the Nanapee! as a hazardoys waste but befieves that a

barium sultate, which the industrial wastewater
reatment plant cannot handie. Sludges from these operations must therefore be disposed as

Building 370, the Electronics Shop, has implemented a number of waste minimization
activities for surface coaling activities. $ building containg one drive-through booth, three
open-face booths, and one small stencil booth, with one more paint booth planned for next year.
Four colors of green paint and three colors of gray were previously used, but these have all been
repiaced with one shade of each color with a low VOC content. The use of standardized colors

different customers. For painting with non-standard colors, parts are aliowed 10 accumulate
and then they are all painted on one day 10 minimize wasie paint. The Electronics Shop also uses
a distiliation column 10 recycle thinner from cleaning guns and from spill clean-up.

Several vapor degreasers containing 1,1,1-trichloroethane as the solvent are used on
the depot. The 1,1,1-trichloroethane is an exempt soivent and is not considered by the state in
caiculation of VOC emissions.

g
:
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BLASTING OPERATIONS

Numerous blasting operations are conducted at LEAD, with most buildings containing at
lesst small giove boxes. Walnut shelis and sieel grit are the most common abrasive biasting
materiais. Giass beads are also used in Building 1 10 remove small cracks in parts.

- USATHAMA conducted demonstration testing of piastic media blasting (PMB) at LEAD in
1988. Tests were conducted in a glove box modified for PMB use and a new walk-in facility was
instalied. Building 57 contains the wak-in PMB booth. The testing included optimizing the
choioce of plastic media (hardness and sieve size) and biast conditions, and invoived an analysis

of damage 10 substrates, wasie generation compared with other media, economics, rust removal,
and materials suitable for PMB use. The compiste results can be found in "Demonstration
Testing of Plastic Media Biasting at Letterkenny Army Depot,” Arthur D. Little, Inc. December,
1988. The current ¢ « !nvoives determining which depots could beneft by the use of PMB
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Aluminum anc stee! parts are segregated and given separate pretreatments, as indicated
in Figure 1. Penstrip NPX, a formulation of methylene chioride and formic acid without phenol,
is used to strip paint from aluminum parts. Liquid is occasionally pumped off the top of the
mwmmmmummmknmwwmaammm.

EC-900, an akaline solution, is used 10 strip paint from siesl. Other skaline strippers
are aiso used, including Caigon P-2000 and a mixture of sodium hydroxide and sodium
giutamate (which are mixed on the depot). mmwmmmwam are
disposed as hazardous waswes. Typically, mmwm are changed every 4 10 6
months and generate 10 to 12 drums of hazardous waste per change. A 3,000-gaillon tank of
EC-900 in Building 350 is dumped every 4 months.

For the fourth quarter of 1988, 24 drums of spent Ponstrb NPX and 24 drums of spent
Caigon P-2000 were disposed. Several LEAD personnel suggested that Iuoeuvhgseouldbe
realized by extending the bath lives of the acid and alkaline paint strippers. To do this, the
chemistry of the baths needs 10 be understood. LEAD has tried using filters to extend bath lives,
but foaming interfered with the operation. There may be other filler configurations that would
help, such as a continuous gravity filter. A portable unit coukd perhaps be purchased that could
be taken o sach building using a specific stripping process. A continuous gravity filter may not
be useful for the Penstrip NPX tank because the methyiene chioride wouid evaporate.

Similarly, filtration may not be useful for Penstrip NPX because the methylene chioride may
break down chemically. Personnel indicated that paint chips may rapidly plug an in-line filter.
LEAD personnel are currently coliecting information on this subject.

In Building 370, two sequential methylene chioride/formic acid tanks are used. The
older tank ig used as an initial strip, and the newer tank as a polishing step. This allows the
initial stripper tank 10 become more contaminated before replacing.

ALTERNATE DEGREASERS !

Two large vapor degreasers (5 x 15ft) are used, one each in Buildings 37 and 350, and
six smaller (3 x 4 ft) vapor degreasers are located throughout the depot. Several cold
degreasers and some spray-on degreasers are 8iso used. All of the degreasers use 1,1,1-
trichlorosthane. No Freon degreases are used.

Degreasing tanks are changed every 3 10 4 months and generate from 4 1 6 drums of
hazardous waste per change. LEAD's goal is t0 extend the life of the degreasers so that they are

percent.
Most solvent that is disposed of results-from the cold wash units. The waste disposal list
provided as an sttachment to this report indicates that 67 drums of spent 1,1,1-
trichiorosthane were disposed in the fourth quarter of 1988. The spent solvent is currently




e il ot =TT

ELECTROPLATING OPERATIONS AND METAL-CONTAMINATED SLUDGES

Electroplating operations at LEAD are conducted primarily in Building 1. Two beilow-
ground tanks are used for chromium electroplating. Siudge from these operations is collected in
pits below the tanks and are removed once every 3 months, generating approximately five 55-
galion drums of hazardous waste. These pits also raceive any wastewater spilled during
operations. A chromic acid tank is used %0 apply a8 chromate conversion coating. When the tank
is dumped 10 the industrial wastewsater treatment plant, ferric sulfste is added 0 prevent shock
o the treatment plant.

Chromium electroplating is conducted on such critical parts as gun guide rails. A thick
chromium coating is plated on a part and then ground down 10 ensure that the coating is even.
Because the chromium is required for strength, aluminum ion vapor deposition would not be a
suitable replacement.

Siiver, goid, and brass plating are conducted on a small scale in Building 370 LEAD
contracts out all cadmium plating; none is conducted on depot.

Ringse waters from the pretreatment operations and electroplating are sem to the
industrial Wastewater Treatment Plant (IWTP). Scrubber water and chromic acid process
water are aiso sent to the IWTP. The incoming wastewaters are screened 1o remove debris and
then pumped to three 28,000 gallon holding tanks, which serve 1o equalize the flow rate and

of the wastewater. Sulfuric acid and ferrous sulfate are added in a separate tank at
a pH between 2.5 and 3.5 1o reduce hexavalent chromium. The use of ferrous sulfate as a
reducing agent creates significant amounts of siudge because three moles of won are needed B
reduce one mole of chromium. The chromium precipitate is removed in a gravity separator. A
skimmer removes oil and grease from the top of the tank. The pH is adjusted 10 between 10 and
11 with ime in another tank 10 remove phosphorous. A polymer is added to aid flocculation, and
the wastewater is siowly mixed with paddies. The siudge is aliowed 10 settie in a settling tank
and is coliected at the end of sach shift. The pH of the wastewater Is reduced 10 betwegen € and 8
in an acid reaction tank. The wastewatér is passed through a trickling filter and final clarifier.
The effiuent is discharged to a nearby stream under NPDES permit.

The sludges from the gravity separator, settiing tanks and clarifiers are combined and
dewatered in g filter press. Approximately 20 fo 25 tons of siudge per month is disposed as
hazardous waste (FO06). This sludge could perhaps be delisted because the chromium
contamination is very low. Prior to instaliation of the filter press, 8,000 1o 10,000 gations of
wet siudge were being generated per day.

The IWTP treats a maximum of 220,000 galions of wastewaler per day. The mos!t
contamingted influent stream is the scrubber water, which containg 100 ppm chromium. Afer
dinition by other wastewater sireams, ine IWTP influent contsing 1.5 ppm chromium on

sverage. LEAD is actively working on minimizing sludge by reducing the hydraulic loading
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OTHER AREAS

LEAD is planning to install a fluidized bed (24 inch bed) parts cleaning system to
remove surface contaminants and paint. .

Building 370, the Electronics Shop, has implemented a statistical quality control sysiem
that reduces the number of parts rejected by quality control inspectors. Shop supervisors also
encourage better work habits among employees.

Lead is also evaluating sodium bicarbonate stripping by sending some paris to Cherry
Point to be stripped. ‘

CONCLUSIONS/RECOMMENDATIONS

The following list presents some potential HAZMIN projects on which USATHAMA could
provide assistance to LEAD.

° Prepare a reponrt listing available options for VOC control that could be implemented by
depots facing noncompliance in the future. Conduct demonstration testing for depots
risking noncompliance.

° Assist in evaluating paint application spray guns that provide the best atomization and
transfer efficiencies.

° Install a cyclone separator in the blast booth in Building 370 to obtain better recycle
rates for abrasive media.

° Evaluate methods 10 extend lives of alkaline and acid strip tanks by filtration or other
means.

° Evaluate potential for recycling 1,1,1-trichloroethane. Purchase a distillation
column

° Determine whether filters, Nanapee!, dried paint, and IWTP sludge are actually
hazardous wastes.

° Extend lives of phosphoric acid rust remover and nitric acid aluminum etch.

° Evaluate alternatives for minimizing sludge generated by IWTP, including the use of a
reducing agent other than ferrous sulfate.

° Evaluate alternatives for minimizing hydraulic loading o IWTP.

* Evaluate replacing other blasting or chemical stripping operations with plastic media
blasting.

* Evaluste use of alternate paint strippers in building 370 where the stripping
operation is not time critical.

LEAD’s interests and needs will be compared 10 those of other depots that will be visked
in the near future. LEAD personnel should be kept informed of the results of any testing
relevant 10 their needs conducted under the current HAZMIN effort.
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Documents obtained from LEAD

List of waste disposa!l for fourth quarter of 1988.

General procedures for cleaning and treziing metal surfaces. -
Operating parameters and description of process tanks.

Floor layouts of Buildings 1, 37, 350, and 370.

Floor layout for Building 1N NE area tanks for hard chrome and black chrome plating. showing
locations of pits.

Floor layout of Building 350, including how often tanks are changed and suggested HAZMIN goals.
Daily VOC emission summary for 5/2/¢ 3.

Alternative Emissions Reduction Plan (Bubble Plan)-Vol. 1 Data and Analysis (not included in
attachments).

Wash Primer-VOC Emission Control Report (not included in attachments).
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‘HAINT DIR AQ CYBE GENRS WASTE FENDING TURN-IN as of 9097 Feae 1
ETART  AMOUNT WASTE DESCRIPTION FRESENT DATE DOCUMENT SOURCE
DATE IN LDT NON-HAZARDOUS LOCATION RCVD NUMBER c.C. LO7
7146 2 DR MOTOR DI.L- SADIRT, 10% VERDSENE JIS7 7149 7192-017€ oo "J’”o
=) 1 or FOG DIL-USED 376 8351 9023018 SK770 Moa
— ‘ masdosie/ : ”J,
81 T DR INBULTATING OIL 376 @321 00230:74" saZL w3 376
8014 I o ANTIFREEZE AOUWATER1OUDIRT/OIL 357 @014 80185-0173 SVllC"CW
802 9 or A&NTIFFEEZE % WATER S LIRT I57 8075 0020-0197%':?-':"'-'--‘.'»'
$265 € DR WRM E FLUID, USED 357 0269 8276-0187 SViio o)
800} & or DIESEL FUEL 10%WATER SUDIRT IL7 B8OOI 8O011-0172 SVilS O
8138 11 DR DIEGEL FUEL 5% DIRT 5% W&TER 357 8136 B155-01684 Svile oo
807s 6 or DIEBEL FUEL SWWATEF SuDIRT TT7 8078 8O8S-C187 Sviia o0
8175 ® DR ENG OIL. USED, 10%WTR, SADRT/GRT 357 @178 8207-0180 SV110 ouo
805 S or  ENG/OIC SAPRAE FLUTGRTER/DTRT — S87 G025 SO 9=0TES  SVITC Ot —
709% 2 or ENGINE OIL T SS7 7099 7164-0180 SV11C BBF BIJ,.
0% 1 or ENGINE OIL 357 7099 7164-0186 SvV110 CCC 35¢
7582 T or ENBINE DOIL 10X WATER/DIRT T 357 7254 7244-0171 SvV110 OO
808° 1S o OSEAK OiL. SXWATER SXDIKT 357 000 @08S-01%0 SV110 00D
7340 3 or WYD DIL (RED) 10XMATER SOXDIRT  SS7 7340 7345-0182 SV110 000
1% S or SFEEDY DRY/0IL TSS7 7160 7192-0177 SNV110 WHe
FIST 9§ or UBED ANTIFREEZIE SOAWATER 387 7388 7587-0171 SVI10 OO0
5350 18 o UBED ENBINE OiL 10WATER/DIRT 357 7580 5990174 SViic w1
7365 T o= UBED GEAR OIL.1OXMATER, SXDIRT 587 7340 7345-0181 SV110 GOU
AiS2 15 DR UBED OIL. 90%0IL. SuWTR. SLDRT 57 @158 @175-0177 Svilo o
ST @8 o STEAM CLEANING BLUTOE | 387 8341 172 SV;‘i- .:,- — ’U,, 35
#8516 27 o Brewn Wyd O1) T57 8536 8182-0170 BVies o
I _____j:oa.c-l’i.-- giJ
7166 93 o DIESEL 387 G144 71464-01805 Svie) EEE 350’ ;
7189 102 o DICSEL TS87 8144 Ti93-0176 SVieC 068 :
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MAINT DIR 4Q CYE8 GENRS WASTE PENDING TURN-IN es of 90%7 Page 2
START AMOUNT WASTE DESCRIPTION PRESENT DATE DOCUMENT SOURCE
DATE IN LOT NON-HAZARDOUS LOCATION RCVD NUMEER c.C. Lo
7166 264 dr Diesel Fuel 3IT7 S164 S175-0176 TV160 000
— dyesseall)
8321 72 or Engine Oil, 10% wtr/ort 357 8364 DK SV160
8088 & or HYD OIL (BROWN) I57 8088 B0Ve-0178 SVies oo
804 18 or HYD OIL 10X DIRT 10% WATER IS7 8328 8082-0157 SvVien Oov
7099 <1 o HYDRAULIC QIL. I87 7099 7164-0178 TVie ARA
8l6é S5 or Geonges satur w/Diesel Fuel, IT7 BIT6 B2Z78~-0174 BVieo D00
8096 4T o USED ANTIFREEIE, SU% WATER TE7 6096  B0%8-018c Svien oow
8130 % DR MYD OIL., USED, 10% WATER TE7 8130 S138-0187 TVIEH O
Smgmeat
812 & DR WVD FLUID, SXDIRT =% WATER 357 8122 @136-018% SV-S 00U
#3356 I DR MVD OiL. USED 5% DIRT/WATER 357 83%6 vozo-onoi’igcgs:
9042 T or HYD OIL- (REDT—TOXL WRTER— o577 SUSZ WOBZS0TSE Svagl OO0
%039 24 o WD GiL 107 DIRT 107 wATER 357 8328 0042-0174 SVe0 OGO
7282 12 dr WD OIL. 10% DIRY 10% WATER TS7 7282 7202-0177 SV=60 00O
73Ta @ or WD OIL, 10X DIRT 10% WATER 357 7324 7330-0189 SV260 000
8221 33 DR OASS8JONCOOLE0O 8281 @278-0172 SVZ10 000
@082 3 o 0IN.0IL ZOXMIL CHIPS W/SFDRY 357 BS088 80%8-0179 SVIIO 000
#2787 S o SOXMTROIL,20RMTLCHFE, SOXBPDRY 357 8287 8291-0172 SV3I0 000
8069 1 or SOX WVD OIL S0% WATER 357 @069 @081-0171 SVI10 000
@04S 14 o HYD OIL (RED) SXDIRY SS7 9043 9049-017- SVI10 00O
7188 1 o~ SPEEDY DRY W/OIL T S57 7108 7192-0180 SV=10 FEF
8%a1 S o USED FILTER PAPER TET 634 82:2-0184 V310 000
8341 <S¢ o UBED SOLURE OIL & WATER 357 6542 8222-0181 SWS10 000
8557 < DR FILTENS W/FUEL OIL 357 8357 024-017% V=g o
TG S sy s
297 17 o CHEMREX.BONDO:BLUBCANS IN $FDF 57 €297 8278-017S 0 GO0
%1 1 DR OIL W/80X CUTTINGS, 20X DIKT 37 8351 9024-0178 3 o
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MAINT DIR 4L CYBE GENRS WASTE FENDING TURN-IN as of 9097 Fage =
BTART AMDUNT WASTE DESCRIFTION PRESENT DATE DOCUMENT SOURCE
DATE  IN LOT NON-H&ZARDOUS LOCATION RCVD NUMEER  C.C. LoT
8317 3 o~ FNT CAN F/ED IN SFEEDY DRY 357 8312 6348-0166 SVA10 400
§267 1 o- DIESEL FUEL 100% 357 7267 7260-0188 Tyei oo"i'
7267 1 or DIESEL FUEL 6% WATER Sav TTT 7267 72680187 SVaTo oun Bl /5‘
8297 1 o ORBE 1-85GAL F/ED RECOVERY DR IS7 B297 BII8-0177 BvaT.: QD 3 S lo)
8567 1 o~ GREE/6-SGAL CAN IN RECOVEEY DR 357 B297 8278-0176 Svati i
€27 1 o Fenetrent S57  Bo27 WOS1-017%5  Svenn e
7357 1 o~ OIL CONTAMINETEL w/L 18+ ST 7I37  TTec-017T BUSiy
omebnl nffunf
@055 1 o OIL CONTAMINATED W/DIR” 057 BOSS @162-0171 SvEiC g]/j
8197 1 or OIL CONTAMINATED W/DIRT 057 8197 8181-017% S\VTiC e xam
B35 1 or  OIL CONTARINATED W/DIRT 057 8252 8285-Gi7T SvEin 574
T 2 ér FRL FILTERE — S e N =
fagine
7596 S o~ OIL CONTAMINATED W/DIRT 057 7329 7555-0174  SVESL nud
7IIE T or OIL CONTANINATED W/DIRY 037 7338 Too6-G176 BVESO o
801 3 o OIL CONTAMINATED W/DIRT 037 @012 8013-017% SVE-S oo
S 1 or OIL CONTAMINATED W/DIRY 037 ®03% B039-0171 SvE2o 000
8048 - o OIL CONTAMINATED W/DIRT 037 @048 8049-0180 SvE20
8075 & o Ol. CONYAMINATED W/DIRT 037 8075 8075-015% SvELC
. < dr DIL CONTANINATED W/DIRT 057 8090 B8088-0166 Sveiu Ble
®152 & or OIL CONTAMINATED W/DIRT 057 8102 8103-0174 SvEsa . 3 A
811 = o OIL CONTAMINATED W/DIRY 37 @112 8112-0181 Svseo
1) 1 dr 0IL CONTARINATED W/DTRY 037 8155 0138-vibe Sveo
8138 = o GIL CONTAMINATED W/DIRT 07 8158 #1Sa-017y sveEsl
815" T o OIL CONTAMINATED W/DIRT 037 ©182 SiSS-0ifT  Svein
€1€3 T o+ OIL CONTAMINATED W/DI1KT ~o37 Biee Bies-0iss Soto
8172 "% & Ol. CONTAMINGTED W/DINT G37 B17Z G17A-016s  ThEl0 )
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MAINT DIR 4G CYBE GENRS WASTE FENDING TURN-IN as oF 9087 Faae 4

START  AMOUNT WASTE DESCRIFTION PRESENT DATE DOCUMENT SOURCE
DATE  IN LOT NON-HAZARDOUS LOCATION RCVD NUMEER  C.C.  LOT

8176 S or DIL CONTAMINATED W/DIRT 637 8176 8175-0162 VIO

8195 S o OIL CONTAMINATED W/DIRT R TU TU T T A

815C S or OilL CONTAMINATED W/DIRT 0I7 8197 B161-0176 SvE-o

8204 T or OIL CONTAMINATED W/DIRTY GI7 6204 6222-0174 Svea.

82I¢ T or OIL CONTAMINATED W/CIFT 37 Boc0  6264-0176 S\SIO 8l J
8256 o~ OIL CONTAMINATED W/LIRT 027 E2S0  B6A-017%  SvEsu 37
8272 & or OIL CONTAMINATED W/DIRT 57 €277 Bz77-0161 SVEIo

8272 3 or OIL CONTAMINATED W/DIRT =7 B272 8279-0177  Svezu

8272 © or OIL CONTAMINATED W/DIRT 657 6372 8279-0176 SvEo

8711 10 or OIL CONTAMINATED W/DIRT 07 6311 @313-0163  SvEzo

1 3 e OiL FILTERE v £ =g L1 0

8108 1S or OIL CONTAMINATED W/DIRT 777 6109 8310-018S SveiC n

8201 26 or ODIL CONTAMINATED W/DIRTY 27 8201 8249-0172 SVSI ~4-e?

8217 T o OIL CONTAMINATED W/DIRT 037 8217 8-22-0178 SVaC

8538 T or OIL CONTAMINATED W/DIRT 037 82-8 ©244-01%7 SVS20

8277 3 or OIL CONTAMINATED W/DIRT 97 8277 8279-0171 SVSoo g L‘

311 3 o OIL CONTAMINATED W/DIRT 37 8311 8313-0181 SvS30 37
%Y = o O0Oa:, Useo 37 6588 €0-3-0182 SVS.o

7 1 or SPEEDY DRY 057 7303 Tise-017% VS0 00n :
8342 84 or TRIFLE RINSE DWPTY “O57 8342 $03-018z SvELn

51T 2 or  FUEL FILTEFS 037 8213 8S19-01%1  Suvan

—_— . IrOnsmisen
8376 &- or T @278 €S2-0161 TUSda

GIL CONTAMINATED W/DIKT
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MAINT DIR 40 CYBB GEWRE WAETE FENDING TURN-IN as of 9007 Faze =
€ orasr amount WASTE DESCRIFTION FRESENT DATE DOCUMENT SOURZE
DATE  IN LOT RAZARDIUS LOCATION KCVD  NUMBER  C.C. LT
« e Z--
ezs1 1 o FAINT ARRESTERS 675 BTN ETZDOIST  SEIIL A1
C &= 2 o~ FAINT ARKRESTERS 67% 8357 SC0B015E &s:’.{-mi
g & 1 or FAINT ARRESTERS 7% 6368 SOOSO15E  SEuon &4
8277 1 or FAINT RESILLE drmo Sov6  6-760160  SFos. +
{ ETNE 1 9 F&INT RESIDUE Jrms G006 §T1401%& TITTL T
¢ = 1 o FainT REstdoe €75 E-e0 G abuléc T
B3nd 1 or  FAINT RESIDUE — ¢-%  T-es  Soosoi=s  fpoco ®
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LEAD-R 750-30 28 January 1997

7. Procedures: The information in the following subparagraphs and as pro-
vided in the Appendix, is primarily for general guidance in accomplishing
cleaning/surface treatment requirements. 1t should be noted that require-
ments for cleaning/paint stripping and treatment for each ‘item will depent o=
the applicable DMWR, and some of the items will omit certain steps in the
chemical processes. Mechanical cleaning, using appropriate blast media, max
be used as a substitute or supplement to the chemical cleaning processes
used. For bath make-up and operating requirements, see the Appendix.

a. General Procedure for Aluminum:

(1) Vapor Degreasing - After identifying the material as aluminum,
the part is suspended in the vapor degreasing tank until such time that all
heavy oils, greases, and dirt have been removed. The degreasing agent used
is 1,1,1 trichlorethane (MIL-T-81533). - The amount of time needed for
effective cleaning in the degreaser depends on the type and amount of foreigr
satter on the parc.

(2) Paint Stripping - After degreasing, the part is immersed in an
organic solvent-acid (Pen-Strip NPX) or a mild alkaline (Pensolve 206) paint

T S




T e s o

28 January 1987 LEAD-R 750-30

stripper until all of the paint has been removed from the substrate. The
amount of time needed for effective removal of the paint will depend on the
thickness and the type of costing(s). A thorough rinsing in either hot water
or steam is necessary immedistely following the removal of the part from the
strip tank. Unpainted sluminum parts will omit this step. Calgon P~2000 may
also be used as s paint stripper under certain conditions. It may be used to
strip hard to remove red epoxy primer and/or hard to remove surface
oxidation, but only if the Program Control Documentation Package for the item
does not strictly prohibit the use of a highly alkaline sodfum hydroxide base
solution. The immersion time should be limited to no longer than 1 to 2
minutes for painted parts and to mo longer than 30 seconds for unpainted
oxidized parts. A thorough rinsing in cold water is required immediately
after {mmersion in Calgon P-2000 to prohibit any attack by the base on the
aluminum.

(3) Cleaning -~ After all paint has been removed from the metal sub-
strate, the part is immersed in an acidic cleaning solution (Oakite 31) until
all remaining so0ils sre removed from the part. The time needed to accomplish
this is dependent on the extent of the soils to be removed. A thorough
rinsing in an overflowing cold water tank or in a cold water spray, is
necessary after removal from the cleaning tank.

(4) Acid Etching and Pickling ~ After cleaning of the metal sub-
strates the part is immersed in an acid etch tank (Oakite Deoxidizer LNC or
generic acid mixture) for the chemical removal of oxides, films and dirt from
the pores of the material. Immersion for 30 seconds to 3 minutes is
generally sufficient to produce a bright etched finish. A thorough rinsing
in cold water is required following removal from the etch tank, since the
conversion coating tank which follows is easily contaminated by inadequate
rinsing and drag-in.

(5) Chromate Conversion Coating - When the surface i{s free of
contaminants, the part is immersed in the chromate conversion coating bath
(Oskite chromicoat L-25, Amchem Alodine 1200) to provide corrosion protection
and promote good donding of paint, lacquer, and orpanic finishes. These
solutions contain hexavalent chromium in the presence of activators, such as
flourides, in an acid solutfon. The amount of time needed to produce a
satisfactory coating is dependent on the alloying constitutents of the part
being processed. In general. low alloying constituent metals are easiest to
treat and achieve the maximum corrosion protection. The color of the costing
is indicative of the thickness snd the proper shade is somevhere between
iridescent gold and tan, although vhite coatings are obtained with certain
high slloy constituent metals. Immersion time of two minutes is usually
sufficient to achieve the proper thickness with the alloys and solutions used
at LEAD. ‘

(6) Rinsing and Drying - Once the chromate conversion costing has
been forwmed satisfactorily, the surface should be rinsed as soon as possible
in order to minimise the continuing reaction which takes place on the part.
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Prolonged rinsing or the use of a very hot rinse can dissolve or leach the
hexavalent chromium compounds from a freshly formed coating, resulting in a
decreased protective value. 1If a hot rinse is ussd to aid drying, immersiom
in 8 rinse tank at a temperature greater than 140 F should be limited to a

few seconds. Compressed air (at 35psi or less) can slso be used to
facilitate drying.

b. General Procedure for Ferrous Metals:

(1) Vapor Degreasing - After identifying the material as a ferrous
metal, the part is suspended in the vapor degreasing tank until such time
that all heavy oils, greases, and dirt have been removed. The degreasing
agent used is 1,1,1 trichloroethane (MIL-T-81533). The amount of time needed

for effective cleaning in the degreaser depends on the type and amount of
foreign matter on the part.

(2) Paint and Corrosion Removal - After degreasing, the part is
suspended in & paint and corrosion removing solution, either sodium hydroxide
base solution (MIL-C-46156, Calgon P-2000) or potassium hydroxide base solu-
tion (Share Paint and Rust Remover) at temperatures from 180° to 216°F. The
amount of time needed to effectively remove the paint and corrosion depends
on the type and thickness of the coating and the degree of corrosion on the
pasrt. After all psint and corrosion are removed, the part is to be
thoroughly rinsed in the overflowing hot water rinse tank to remove surface
contaminastion of the part and eliminate carryover of the caustic solution
into subsequent treatment tanks.

(3) Phosphating - After the part is clean of all soils and foreign
matter, 8 zinc phosphate coating may be applied when long term corrosion
resistance and good bonding for organic finishing is required. Parts should
be mechanically cleaned with appropriate blast media prior to phosphating in
order to .provide a clean, rough surface. The part is ifmmersed in a zinc
phosphate lolutson (Oakite Cryscoat OC, MIL-P50002A, or DOD-P-16232, Type 2,
Class &) at 200°F until a satisfactory costing is obtsined. A satisfactory
coating shall be light to dark gray in color, with a uniform crystal
structure. This requires spproximstely 15 sinutes for s heavy absorption
coating (for sbdsorption of rust preventive o0i1) and 5 minutes if the part is
to be painted. lmmersion times csn vary with the sise of the part: larger
parts require longer immersion. This is followed by clean vater rinse and a
final scidified rinse in a dilute chromic acid-phosphoric acid rinse (Oakite
FR) for spproximstely 30 seconds. Further treatment vill require either
application of an emulsifiable rust preventive oil (Oskite Rust Preventive
#2), or application of paint and/or primer.

(4) Black Oxide Coating - 1f specified, in lfeu of a simc phosphste
coating, & black oxide costing mey be spplied where a black surface and
limsited corrosion protection is required. The part is immersed im s boiling
black oxide solution. (Mitchell-Bradford Black magic, NIL-C-13924) wntil a
good black color is obtained (appronimetely 30-45 minutes). After s

" g v
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satisfactory coating is obtained, the part is thoroughly rinsed in an
overflowing cold water rinse tank. The part is then dipped in a dilute
chrsmic acid-phosphoric scid rinse (Oakite FH) at a temperature of 1460° -
160 F for approximately 30 seconds. Normally, an emulsifiable rust
preventive oil (Oakite Rust Preventive #2) is applied as a supplementary
treatment following the black oxide costing. Black oxide coatings are not
used prior to the application of paint and lacquer.

(5) Rust Preventive 0il - As a final treatment against corrosion for
parts that do not require paints, an emulsifiable rust preventive oil
(Oakite Rust Preventive #2) is applied over the black oxide or zinc
phosphate coating. ghis requires immersion time of 5 minutes at s tempera-
ture of 160 F to 180 F. After removal from the rust preventive oil, the part
should be allowed to sit until a dry film s formed over the phosphate or
black oxide coating before further handling.

¢. General Procedure for Magnesium:

(1) Vapor Degreasing - After identifying the material as magnesium,
the part is suspended in the vapor degreasing tank until such time that all
heavy oils, greases, and dirt have been removed. The degreasing agent used
is 1,1,1 trichloroethane (MIL-T-81533). The amount of time needed for
effective cleaning in the degreaser depends on the type and amount of foreign
matter on the part. ’

(2) Paint and Corrosion Removal -~ After degreasing, the part is
immersed in either a strong caustic alkaline cleaner (Calgon P-2000, MIL-C-
46156) or s milder alkaline solution (Pennsolve 206 with Penstrip A), until
all paint and corrosion have been removed. The milder aslkaline solution is
used vhen aluminum and magnesium are both present in the part being cleaned.
The amount of time needed to effectively remove the paint and corrosion is
dependent upon the thickness and type of coating to be removed. After all
paint and corrosion are removed, the part shall be thoroughly rinsed in an
overflowing cold water rinse tank or in a cold water spray.

(3) Chemical Conversion Coating - After all paint and corrosion have
been removed from the metal substrate, the part is {mmersed in a chromic ecid
calcium sulfate conversion costing (MIL-M=3171 Type V1) until a satisfactory
coasting is obtained. An acceptable light brown or gray color, depending on
the alloy costed, can usually be achieved in 1 to 2 minutes. After an
acceptable color has been achieved, the part is thoroughly rinsed in cold
water and dried with compressed air.

8. QReference:

8. Federsl Specifications - TT-C-490 Cleaning Methods and Pretrestment
of Ferrous Surfaces for Organic Costings

Ao e -
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b. Military Specifications

(1) MIL-S-5002 - Surface Treatments and Inorganic Coatings for Metal
Surfaces of Weapons Systems

(2) MIL-C-3541 - Chemical Conversion Coatings on Aluminum and
Aluminum Alloys i

(3) MIL-C-81706 - Chemical Conversion Materials for Coating Aluminum
and Aluminum Alloys

(4) MIL-C-13924 - Coating, Oxldé. Black for Ferrous Metals

(5) MIL-M-3171 - Magnesium Alloy, Processes for Pretreatment and
Prevention of Corrosion On

(6) MIL-P-50002 - Phosphate Coating Compounds for Phosphating
Ferrous Metals

(7) DOD-P-16232 -~ Phosphate Coatings, Heavy Manganese or Zinc Base
(for Ferrous Metals) '

(8) MIL-C-46156 - Corrosion Removing Compound, Sodium Hydroxide
Base, for lmmersion Application

(9) MIL-T-8153)3 - 1,1,1 Tr{chlqioethane (Methyl Chloroform)
Inhibited, Vapor Degreasing

€. Military Standards - MIL-STD-171 Finishing of Metal and Wood Surfaces

d. Milictary Handbook -~ MIL-HDBK-205 Phosphatizing and Black Oxide
Costing of Ferrous Metals

e. AMCP-702-20 -~ Quality Assurance erot Process Control Cleaning

f. LEAD-R 420-10 - Treatment, Storage, and Disposal or Recycling
Haszardous Waste and Petroleum Waste

g+ LEAD=R 420-7 ~ Environmental Pollution Abatement

h. MNetal Finishing, Guidebook snd Directory, 1983 Edition, Hackensack,
Revw Jersey '

i. FED-STD-313 - Materisl Safety Data Sheet Preparation and the
Submission Of .

Jo OSHA Form 20 - Material Safety Deta Sheet

10
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APPENDIX
OPERATING PARAMETERS AND DESCRIPTION OF PROCESS TANKS

1. Degreasing Tanks - 1,1,1 Trichloroethane ~ (methyl chloroform) as per
MIL-T-81533 is the vapor degreasing solvent used for removal of oils,

. greases, and dirt. The parts to be cleaned are suspended in the upper part i

of the tank containing the solvent vapors. The vapors condense on the
surface of the part, carrying the contamination to the solvent reservoir.

. - Weekly -samples should be taken and analyzed by the Chemical Lad .-for percent -

contamination. When contamination is 20 percent or more, the
recycling/clesaning process should be accomplished. This process consists of
the following:

a. Turn heat or steam on only to the vapor generating chamber.

b. From the vapor separator, close the solvent distillate return line to
the degreaser, and route the condensate return to a clean, unused barrel or
other suitable container.

c. Continue to apply heat to the boiling chamber until 1§ to 2 inches of
1,1,1 Trichloroethane remains above the heating element. 1In no case should
the heater be on and the heating element exposed to the environment.

d. Turn off the heater or steam and allow the residue to cool before
pumping or draining.

e. Clean any remaining residue out of the tank.

f. Replace drain plug or close drain valve, open solvent return line to
the degreaser, return the 1,1,1 Trichloroethane that was collected and add
fresh solution for make-up.

g Samples of the solvent condensate should be periodically submitted to
the laboratory for determination of acid condition as per MIL-S-5002. The
vapor degreasing tank shall be operated at the solvent boiling point (160° -
180°F).

2. MIL-C-461356 Corrosion Removing Compound - Sodium Hydroxide Base for
Immersion Application (EC-900) psint and corrosion remover for ferrous
metals, containing sodium hydroxide, sodium gluconate, detergents, wetting
agents, inhibitors, and accelerators. Also provides s corrosion resistant
ferric-ferrous complex conversion coating (bluing). Two tanks are initially
charged with Type 1 corresion removing compound at 3 pounds per gallen of
vater. When the derusting component (sodium gluconste) is expended in ome
tank, that tank is used a paint stripping tank vhile the other tank is used
for corrosion removal. Type 11 rejuvenating additive (Penectone 815 or 905)
is used to replenish the solution used for corrosion removal. The amount of

A=}
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rejuvenating additive to be added to the solution should be based on weekly
laboratory analyses for sodium gluconate concentration. 1In addition this
tank should also be checked weekly for sodium hydroxide concentration and
spesific gragity. The temperature of the solution shall be maintained at
180°F to 210 F. For directions for charging the tank and laboratory evalu-
ation procedures, see manufacturer's data sheets (Engineering Chemical Co.) . - ..
and MIL-C-46156.

3. Pen-Strip NPX - Solvent-acid paint stripper used primarily on aluminum
parts.— It contains 70 percent dichloromethane (solvent) and 25 percent - -
formic scid. No laboratory analysis is recommended for this solution.
Additons to solution should be made when the time needed for effective paint
removal becomes exceedingly long. The tank should be drained and recharged
when the sludge content of the tank prohibits effective cleaning and paint
stripping (visual inspection). This solution is used full strength at room
temperature. Immersion time when stripping magnesium parts with this
solutfion should be limited to a few seconds.

4. Calgon P-2000 - A highly alkaline, sodium hydroxide based (80 percent),
paint and corrosion remover for ferrous metals and magnesium. This solution
should be maintained at a concentration of 0.25 to 0.75 pound P-2000 per
gallon of water. The operating temperature should be maintained at 180°F to
210°F. Additions to the solution should be based on weekly titration for
sodium hydroxide concentration. For laboratory analysis procedure, see
manufacturer's technical data sheet (Calgon Corp).

5. Share Paint and Rust Remover - A highly alkaline, potassium hydroxide
based paint and corrosion removing solution used on steel parts. The
solution is maintained at a temperature of 180°F - 210°F. The tank is
originally charged with 25 percent by volume Share Paint and Rust Remover in
water. Additions to the solution should be made when the time needed for
effective removal of paint and corrosion becomes exceedingly long. The tank
should be drained and recharged when the sludge content of the tank prohibits
effective cleaning and paint stripping (visual inspection). See Share Corp
Technical Data Sheet for operating instructions.

6. Share Rust lnhibitor - A sodium silicate - sodium nitrate solution used
to provide a rust inhibiting coating to steel parts. The tank s originally
charged with a one percent by volume solution. Additions to the tank and
recharging should be based on the performance of the solution. See Share.
Corp Technical Data Sheet for opersting instructions.

7. Penesolve 206 - (with Penstrip A) - An alkaline paint stripper which is
aflder and slower acting than the hydroxide based solutioms. 1t is used
primerily for aluminus and magnesium, especially where both metals co-exist
on the seme part. Penstrip A is used as an additive to reduce the time
required for effective paint stripping, and to provide the cepadility to
strip chemical resistant coatings, such as epoxies and urethanes. The tank
is initially charged with 0.76 pounds per gallon Pensolve 206 and 7 fluid oz.

A=2
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per gallon Penstrip A in water. The temperature is maintained at 180°F -
210°F. Additions to the solution should be based on a weekly labotatory
titration for alkalinity, and should be made in the same ratio as the initial
make-up. Results of analysis should be between 10-25 cc required for
neutralization. . .

8. Oakite 31 - An scidic detergent material which i{s used for cleaning, TTT T
deoxidizing and etching aluminum parts. The tank is originally charged with

] conccutratson of Zg percent by volume Oakite 31 and maintained at a temper-
ature of 180 F - 210°F. Additions to the tank should be made based on weekly
laboratory titrations for total acid concentration. Acid content should be
maintained in the range of 17 to 25 percent. For detailed operating
instructions, see Oskite Technical Data Sheet.

9. Oskite Deoxidizer LNC - An acidic deoxidizing agent used to remove smut,
mill scale, and oxides from aluminum parts prior to the application of
chromate conversion coatings. The solution shall be maintained at &
concentration of 10-20 percent by volume in water. Additions to the solution
should be based on 3 weekly laboratorx titration for acidity. This solution
is used at room temperature (60° - 80°F).

10. Oakite FH ~ A mixture of chromic and phosphoric acids used as a
acidified rinse in the Oakite Cryscoat OC zinc phosphating process. The tank
is originally charged with approximately 21 oz. Oakite FH per 100 Gallons
vater. The temperature of the solution shall be maintained at 140 F to

160 F. Additions to the solution shall be wmade to maintain the pH of the
solution between 2.0 and 4.0 based on weekly chemical laboratory pH
measurements. In addition, total scid concentration will be maintained at no
more than seven times the free acid concentration, A-2 based on a weekly
titration in the chemical laboratory.

11. Oskite Cryscoat OC - A zinc phosphating solution used to establish
heavyweight absorption coatings prior to the application of rust preventive
oils or as a prepaint treatment for steel parts. The tank is originally
charged with 4.0 gallons of Cryscoat OC per %oo ;allsns of wvater. The
temperature of the tank i{s maintained at 170 F - 200 F. Additions to the
solution shall be based on weekly titrations for total acid and free acid in
the chemical laborstory. The total acid concentrstion should be maintained
at 3.8 to 4.2 percent by volume, and the free acid cencentration should be
maintained at 0.9 to 1.1 percent by volume. For process procedures and
quality inspection requirements, see Oakite Technical Dats Sheet, MIL-P-16232
(Type Z), and MIL-P-50002.

12. MNitchell-Bradford Black Magic ~ A caustic, highly alkaline solution
containing blackening salts which is used to estadlish black oxide coatings
on specific steel parts. The concentration of the blackening salts 8&.11 be
sainteined such thet the doiling polnt°of the solution is areund 200°F. 1f
the solution boils before reaching 280 F, more salts sugt be added and
stirred into the solution. 1f the solution reaches 280 F without boiling,
the addition of more vater {s required. The boiling point of the solution

A-)
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should be checked every time the solution {s put into use. The correct
concentration of Black Magic salts giving the boiling point of 280°F 1s
approximately 5.5 pounds per gallon of solution. For detsiled instructions
on the operation and the maintenance of this solution and quality inspection
requirements, see Mitchell-Bradford Technical Data Sheet and MIL-C-13924.

13. Oskite Chromicoat L-25 < Chromate conversion coating solution which is =~

used to provide an adherent prepsint base and sn effective barrier to
corrosion on aluminum parts. The temperature of this solution shall be main-
tained st 90°F -~ 110°F. Additions to the solution shall be based upon a - -
weekly titration for hexavalent chromium concentration and a pH messurement
in the chemical laboratory. The solution shall be maintained at a hexavalent
cxrsmium concentration of 4.5 - 5.5 percent by volume and a pH of 1.6 to 1.8.
Total chromium concentration shall not exceed twice the hexavalent chromium
concentration, based on a monthly check in the chemical laboratory.

14. AmChem Alodine 1200 - Chromate conversion coating solution which is used
to provide an adherent prepaint base and an effective barrier to corrostgn on
algninum parts. This solution shall be operated at room temperature (60 F -
80 F). Additions to the solution should be based upon a weekly titration for
hexavalent chromium concentration and a pH measurement in the chemical
laborstory. The solution shall be maintained st a hexavalent chromium
concentration equivalent to a titration value of 4.0 - 5.0 cc and at a pH of
1.6 to 2.0. The hexsvalent chromium concentration is controlled with
additions of Alodine 1200 and the pH'is controlled with additions of nitric
acid. For detailed operating instructions and quality control requirements,
see AmChem Product Technical Data Sheet, MIL-C-5541, and MIL-C-81706.

15. Tri-acid Etch - A mixture of hydrofluoric acid, sodium dichromate, and
sulfuric acid in water, used to etch and deoxidize aluminum parts prior to
the application of the chromate conversion coating. Additions to the
solution shall be based on a weekly titration by the chemical laboratory for
total acid concentration. The solution shall de msintsined at a total scid
cncentration equivalent to a titraticn value of 15.0 - 22.0 ¢cc. The solution
is initially charged with 0.86 1bs/gallon sodium dichromate, 13.5 percent
sulfuric acid, and 1.31 percent hydrofluoric acid. Additions to the solutionm
should be made in the same ratios as the make-up of the ostgtualosolutton.
This solution shall be maintained at room temperature (60 F - 80°F).

16. MIL-M-3171C, Type V1 (DOVW 19) - Chemical conversion coating which is
used to provide an sdherent prepaint base and sn effective barrier to
corrosion on magnesium parts. The tenk is initially charged with 1.33
os/gallon chromium triozide and 1.00 oz/gallon calcium sulfate dihydrate
(CaS04 2u20) or 0.80 oz/gallon calcium sulfate (CaS04). Additions to the
solution shall be based on s weekly titration and pi msassurement in the
chemical leberatory. The titration value shall be meintained between 14.0 -
18.0 cc and the pit shall be maintained botuson 0.8 to 1.3. This solution
shall be meintained st room temperature (60 F - 80°F).

A=l
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17. Oakite Rust Preventive #2 - An emulsified oil solution used to provide a
protective coating over steel parts after aspplication of zinc phosphate and

blagk oxideoc01tings. The temperature of the solution shall be majntained ar
160°F -~ 180 F. The concentration of the oil shall be maintained at 10 - 20

percent by volume. Additions to the solution shall be made based on a weekly
extraction performed in the chemical laboratory. For operating instructioms,
see Oakite Technical Data Sheet. o ' i
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DRAFT

LETTERKENNY ARMY DEPOT
CHAMBERSBURG, PA 17201-4150

Facilities Enginecring Division 9 June 1907
SOP No.

Facilitics Engineering
ELECTROPLATING PROCEDURES FOR BUILDING 1

E

Purpose
Scope
Definitions
General
Policies
Responsibilities
Procedurcs
Reference

L IEN . WV Ry VU S

1. Purposc. This SOP provides process proccdurcs and controls for the hard
chromium and black chromium platirg operations.

2. Scope. The provisions of this SOP are applicable to Directorate for
Maintenance.

3. Definitions. Definitions of terms used in this publication are consistex
with those used in LEAD-R 750-28, LEAD-R 750-29, and LEAD-R 750-30.

&. Gencral.

8. This SOP provides step-by-step process procedures and controls to
successfully accomplish hard chrome and black chrome plating without causing
unnecessary lcaks/spills or creating excess rinsqﬁnter which sccumlates in thr
sump pit. The chemical and engincering aspects of these electroplating
processes can be found in LEAD-R 750-28, LEAD-R 750-29, and LEAD-R 750-30.

®. Heard chrome plating and black chrome plating as referenced in this
publicstion are tank or immcrsion clectroplating processes. Thesc operstisss
sre sccomplished by suspending the item to be plated in a tank filled with the
sppropriate solution and applying clecerical current.

5. Policies.
a. Opecration and inspection:
(1) The northcast arca of Building 1IN houscs cight tanks which are wscd

for the hard chrome and black chreme plating. (Sec Figurc 1 for the layout of
thesc tanks.)




-
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(2) Tadble 1 lists the dimcnsions for these eight tanks. Tank 2 amd
Tank 3 are the deepest tanks in the building. All parts being plated mmst be
completcly submerged in order to insure complete and successful coatings.

(3) The parts being plated in Building 1 range in size from s few
inches to 93 inches (spproximately 8 fect). The larger parts (i.e., rails,
recoil, rods) require Tanks 2 and 3 due to their depth.

- -« 7 wiNnyL POLYESTER -

(4) All tanks are lined with BEC liner. All tanks also have a 6 imch

grating along the bottom to catch any parts which may fall from their fixtures.

(5) Tanks 6, 7, and 8 have a catch basin glong-the bottom to catch any
material due to leakage, spillage, or excess-rinsqlater before it collects on
the floor. Tanks 1 through 5 have no catch basin, but Tanks 2 and 3 (the deep
ones) are inside a pit. The pit is lined with 9 cto 14 inches of concrete. The
other three tanks (1, 4, and 5) also drain to the pit.

(6) The parts to be plated are hung from a copper fixture. These
fixtures range in length from 6 to 16 inches. The proper fixturc is determined
by the size of the part to be plated.

(7) Four inches of the copper fixtures are exposed to the chromic acid,
so the copper fixtures are painted with "stop-off lacquer" along the sections
exposcd to prevent plating on these arcas.

(8) The configuration to clectroplate a part consists of a box
structure made of copper (Cu) bars with eight lead (Pb) anodes equally spaced.
The lead anodes are approximately 8 inches in length and surround the par:
being plated. There is spproximately 6 inches from the top of the copper bar to
the surface of the chromic acid solution.

(9) 1n order to assurec complcte and successful coatings of parts im

Tanks 2 and 3, these tanks must be kept full of chromic acid solution. A good
estimate is 3 inches of frece room from the top of the tank. -

6. Responsibilities.
Plating shop supervisor will:
(1) Assure that procedurcs src being properly followed.
(2) Check all levels of the tanks to assure that the level of selwtion

fs st the proper level. There must be proper coating, but at the ssme time, mo
spillovers should occur. '

e —e—_ - =10
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7. Procedures. .

Plating:

(1) All items to be chrome plated shall de cleancd and processed in
accordance with MIL-STO-171, MIL-S-5002, QQ-C-320, and LEAD-R 750-29,

(2) When plating s part to a ipecif&ed size, plating may be stopped,
the part taken out of the tank, checked with s micromecter and/or plate gmge.
and, if necessary, put back into the tank for resumption of plating.

(3) When the part is completely and successfully plated, the part
should be pulled out of the tank and taken down to the specified rinsing area
(see Figure 1) and rinsed to remove all traces of plating solution. The excess
rtnsﬁater will then collect in the drain which empties into the Industrial
Waste Trcatment Plant (IWTP). This drain does not start until the middle of
Tank 5 so that the parts must be taken down pagt this tank for rinsing.

(4) The part can then be dried and inspected.

8. References.
a. LEAD-R 750-29, Electroplating Procedures and Process Control

b. Water Quality Engincering Study No. 32-24-0571-85, Metal Finishing
Operation Compliance

Robert 6. Hoit

DONNLD-..L ymitted

Chief, Pyvrttsiveniaginssning-Sdmtacts. )
Environmental Men agqement

DISTRIBUTION: . e
Division
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PElI ASSOCIATES, INC.

TO: Craig MacPhee DATE: 8/4/89
Revised: 8/14/89
SUBJECT: Trip report: Red River Army Depot FROM: Jeff Davis
Contract No. DAAA15-88-D-0001 Bob Ressl!
Task Order No. 0004 Fred Hall
FILE: 3769-4 CC: Bob Hoye

Dick Gerstle

USATHAMA and PEI| personnel participated in meetings and a tour of the facilities at the
Red River Army Depot (RRAD) o~ June 12 - 14, 1989. The purpose of this visit was to
acquire information on the operations at RRAD that are relevant 1o the referenced task order.
Specifically, information on VOC emissions, plastic media blasting (PMB), chemical paint
strippers, degreasing, and generation of metals-contaminated sludges was sought. This is one of
a series of visits to eight depots being made to acquire comparable data on these topics. In the
near future, USATHAMA will use this information 10 select and define research projects that
will be conducted by PEI under this task.

RRAD is located just west of Texarkana, Texas, approximately 150 miles east of Dallas,
Texas, on Interstate 30. Craig MacPhee represented the U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA). PEI personnel present were Fred Hall, Bob Ress!, and Je
Davis.

Our primary contact at RRAD was Edward R. Hanna (PED 214-334-3658). In addition,
we met with Walter House and Ralph Linsey. At each of the various buildings and areas
inspected, we aiso met with the manager or supervisor of those areas.

The purpose of this trip report is 10 document the information obtained during the site
visit. The trip report is presented in eight sections 1o address pertinent topics included in the
scope of work of Task Order No. 0004. These sections are: Background, VOC Emissions and
Paint Operations, Blasting Operations, Alternate Chemical Strippers, Alternate Degreasers,
Electropiating Operations and Metal-Contaminated Sludges, Other Areas of interest, and
Conciusions/Recommendations.

e e a4




RRAD is the site for the fluidized bed demonstration test 10 be conducted under Task
Order No. 0005 of this contract. During this visit, information was collected on the facilities
and personne! that will be available during the conduct of this task.

The following is a summary of the buildings visited and a brief overview of the processes
conducted in each building.

° Building 315: Machine Shop
- degreasing
- chemical stripping

° Building 323: Final Painting

° Building 345
- Electroplating, semi-automatic barrel plating line for hardware
- Component cleaning area

° Building 333: Parts Chemical Cleaning Area
- New cleaning line, not currentiy operational
- 2 paint booths for vehicle hulls
- Tank and truck disassembly

° Building 441: Small arms shop
- Phosphatizing
- Black oxide

° Building 493: Rubber shop
- Zinc phosphatizing lire
- Chromate conversion line

VOC EMISSIONS AND PAINTING OPERATIONS

Currently, RRAD is in compliance with the Texas Air Control Board (TACB) regutations.
This compliance is based primarily on the fact that the facility is in an attainment area.
Although the depot is currently in compliance, the TACB expects RRAD 1o make a good-faith
efiort 10 reduce or control VOC emissions. For new permit applications, a health analysis must
be conductied and best availabie control technologies {(such as high-efficiency paint transier)
must be considered.

Painting includes a variety of coatings from CARC 10 enamels and vinyis. RRAD




Personne! expressed an interest in the use of some kind of chemicals (such as detackllying
agents) to reduce the volume of paint siudge. RRAD tried roll-up filters, but tightening of the
roll created heat and spontaneous combustion. Revamping the booths would require
approximately $19,000 per booth. The sludges collecied from the water-wall booths are
currently treated as a hazardous waste.

Two small adhesive spray booths are located in the rubber shop. These are used 1 apply
an adhesive to the road wheels 1o facilitate the attachment of the rubber.on the road whesis. The
paint booths use dry filters, and there are no VOC control devices on the paint booths.

Most of the booths used for larger parts, like tank bodies and personne! carrier bodies,
are downdraft booths. The engine shop paint booth is somewhat unique in relationship to all the
other paint booths located in the facility in that it has a pit that is equipped with a drag-type
bucke! arrangement that is designed 1o remove solids from the pit. However, this drag bucket
conveyor was not operational at the time of our visit. : :

Some paint booths in the facility are not currently operational. For example, in the
small arms area, the paint booth was shut down. The operations personnel in that area were
wanting to put the paint booth back into operation o that they could use it with the CARC system.

Most of the paints are applied using air atomization spray guns. Paints are typically
applied by hand-held spray guns from either 55-gallon drums or spray gun pots. Some of the
systems use two-component paints; most of these paints are applied with two-legged
proportional spray guns, and the paint is typically thinned in the pot. There are some three-
legged proportional spray guns used where thinner is added at the gun. Most of the painting is
done on large, fiat surfaces (tank and personnel carrier bodies). No data exists to determine
paint transfer rates.

Personnel have tried electrostatic precipitation as a paint application method, but were
not satisfied with its performance.

The paint-application guns are typically cleaned with methyl ethy! ketone (MEK)., which
is shot into the waste drums. The waste solvents are then transferred 1o DRMO for disposal.

The items painted in the paint booths are usually sent to some kind of dryer. Most of the
dryers are steam heated; however, there are a few infrared-heated paint dryers.

VOC emissions from vapor degreasers are typically controlied with either water or
refrigerated chillers. Some of these strippers have automatic covers. Most of the degreasers
are equipped with some kind of lid. Most of the degreasers use 1,1,1-trichloroethane as the
degreasing medium. One of the vapor degreasers is equipped with an in-line vapor distillation
unit. There are some minor VOC emissions that occur from the degreasing operations located at
the tacility and some at the supply area where a stoddard solvent and protective coating are
mixed and spplied to tracks that are being shipped from the faciiity.

The facility has several non-vapor degreasers using minera! spirits and stoddard
solvents. These degreasers are all maintained by Safety Kieen, which comes in on an as-
required basis (typically once a week) and services the degreasers.

There are some minor VOC sources from an MEK paint stripper. TACB is trying 10
convince RRAD 1o discontinue the use of MEK as a paint stripper because of the phenois present
in the waste stream.




operation. An automated stee! blast booth is used in Buliding 333 1o remove paint from wehicle
hulls. The booth measures approximately 30 ft high and 15 ft w

There are a couple of hand cabinets that still use walnut shelis in the facility; however.
RRAD personnel plan to discontinue the use of these cabinets. Some sand is still used, bt it &
gradually being replaced with peridot. Where the sand is being used, it is recycled using
separators and cyclones. Some aluminum oxide and glass beads are aiso used
The residue from all blasting operations is disposed as a hazardous waste because of cadmium
and chromium content.

The depot has held discussions on trying carbon dioxide blasting and plastic media
blasting. Although the depot is interested in information regarding the use
media, they are somewhat skeptical of their usefuiness on the kinds of the
facliity. Personnel believe that both the carbon dioxide and the plastic media blasting would
take significantly longer than the current blasting media and provide only minimal benefits
with regard to reduced quantities of hazardous waste that must be disposed of from the blasting
operations. RRAD has tried PMB on two occasions, but was not impressed with the results.

For some operations, parts are stripped and repaired as necessary; however, some
clients want an item completely stripped.

5
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ALTERNATE CHEMICAL STRIPPERS -

Several large chemical stripping tanks are used at RRAD. RRAD has been designated the
Center for Technical Excellence (CTX) for nonchlorinated solvents. A specification for a
nonhazardous alternative stripper has been writien and a product has been ordered. The prodact
selected will likely be one of the solvents recommended by USATHAMA under a previous project
in which numerous solvents were evaluated. This new product will be incorporated into a new
electroplating line that has bean partially constructed.

Most plating lines contain a caustic cleaner (TT-R-230) followed by a rinse and a
hydrochioric acid dip. Phosphoric acid is used as a rust remover. Nitric acid is used for
precieaning in anodizing knes. Siudges from these tanks were previously emptied once a yesr,
but this practice has been stopped because of the manpower involved. The caustic corrosion
tanks last about 6 weeks; make-up is added as necessary.

A filter is used for paint strippers to remove floatable substances and extend product
We. Otherwise, the stripper keeps working on the paint, thereby decreasing the chemical
aclivity. Personnel expressed an interest in a filler press for the caustic corrosion removess.
A fier is used on a caustic corrosion remover in Building 345, but the shop chief believes et
8 grease trap wouid perform better. Personnel sample each tank once a week to specify make-
up. ,

:
§
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ELECTROPLATING OPERATIONS AND METAL-CONT AMINATED SLUDGES

The electroplating shop conducts chromium, cadmium, and zinc electroplating, and
electroless nickel plating. Building 345 has a semi-automatic barrel cadmium plating line that
processes 1,000 pounds per hour of hardware. A number of chromate conversion coating
(anodizing) operations are used; the chromic acid in these operations contributes most of the
chromium in the ringe waters sent 1o the industrial waste treatment plant.

RRAD personnel have made & number of changes in their operations 10 address safety
concerns, reduce waste, and improve their efficiency. The electroplating shop no longer uses
any cyanide in their process solutions. Zinc plating is conducted in 8 chioride solution and
cadmium plating is done in a sulfuric acid-based solution.

RRAD has replaced a lot of cadmium plating with zinc plating on non-critical items.
Some work orders give the option of cadmium or zinc. For general purpose hardware, zinc is a
sufficient repiacement for cadmium, but for some applications such as electronics, cadmium
must be used. The first rinse atter the cadmium plating is used as make-up to the cadmium
plating tank. Adcitional rinse tanks provide countercurrent rinsing.

Most of the chromium electroplating has been replaced with spray metallizing. In this
operation, a stainless steel wire feed is vaporized and coats the parts, which is then ground to
the required tolerance.

Rinses for all process tanks are supposed to be on only when actually rinsing. This
minimizes the amount of water that must be treated in the IWTP.

Aluminum parts are treated by a phosphoric/chromic acid strip, & non-etch cleaner, and
a chromic/nitric acid deoxidizer. A new cleaning area has been installed in Building 333 that
ocontains 5 separate ines. The new alternate stripper will be used here. The lines are not
currently operationa! because of problems with the design, including narrow walkways.

~ Chromate and phosphate wastewater streams are trested separately in the industrial
waste treatment plant (IWTP), which receives an estimated 260,000 1o 290,000 galions of
wastewater per day. The influent chromate stream (consisting of chromium and all acidic
wastewaters) contains approximately 3 ppm chromium and 1 ppm lead. The chromate is
pumped into an equalization lagoon, and then transferred to the chromaite storage tanks. The
water is treated with sulfur dioxide to reduce chromium, and lime is added 10 precipitate the
M% metals and neutralize the solution. The chromate is then pumped 10 a lagoon, where it is
fested.

The phosphate wastewater enters an AP| oil separator, and the oil is reciaimed and sold

concentration. The water is sent through a flocculator clarifier, and the pH is then adjusted
with carbon dioxide. The effiuent is pumped to the final holding lagoon and, after testing, is
released inlo a nearby creek.

Prior 10 1987, the chromate and phosphate siudges were not segregated, and the entire
volume was disposed as a hazardous wasis. in 1987, however, the price
from $78 © $300 per 1on. The phosphate siudge is disposed in a depot landfill, and the

|
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However, the cadmium in the siudge is above the EP Toxicity fimit and wouid need 10 be redised
0 make the sludge nonhazardous. ,

RRAD personne! are interested in more point source treatment in the future to reduce
siudge volume and metal concentrations. Ed Hanna believes that the alodining process itse¥ may
be unnecessary. Elimination of this operation would result in a large decrease in chromium
freated by the IWTP.

OTHER AREAS OF INTEREST

RRAD will be the site of the demonstration testing for the fluidized bed parts cleaning
system o be conducted under Task Order No. 0005. The fluidized bed system will be used ©
replace many of the chemical stripping operations. RRAD personnel pian 1o install the systen
in Building 345. The area that has been set aside for the equipment consists of three 24° x 2¢
bays that are 39 ft high. The area is not adjacent 10 a wall, 30 venting the unit will require
ducting, and the afierburner fan will necd to be sized for the pressure drop. Venting of the it
could partially block a bridge crane However, this was indicated as acceptable to the facitity
personnel present. RRAD indicated they would begin accumuiating representative components
planned for the demonstration test so they could be shipped 10 a vendor for demonstration peior
10 purchasing the equipment. Facility personnel seemed cooperative and enthusiastic regarding
the demonstration tests. In particular, they were willing 10 begin the permit application
process by preparing an outline of the permit application as soon as possible.

Operation of the equipment will probably require a special permit from the Texas A
Control Board (TACB). Current permit practices may require as much as six months % obisin
the permit, with an expedited duration of two to three months.

Also at issue is whether repeated use of the fluldizing media will cause a bulldup of metsls in the
bed. Most parts 10 be processed in the bed will be steel, although some sluminum parts will also
be processed. The effect of processing both aluminum and steel parts in the same bed may be an
issue. The post treatment of parts necessary 10 remove char will need 10 be determined. The
mwmmmmmmmn These may be candicate

§

mmu:mm " ' '

* Evaluate the use of methods 10 reduce paint sludge volume, including addition of
detackilying agents.

6
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° Evaluate the effectiveness of the nonhazardous chemical stripper that has been
purchased for the new plating line.

° Purchase a filter press to reduce sludge from the caustic corrosion remova!
tanks.

° Evaluate the use of on-site solvent recycling for 1,1,1-trichioroethane.

° Determine methods of reducing chromium and cadmium concentrations in the
wastewater treatment sludge.

° Evaluate whether alodining is necessary for sufficient corrosion protection.
° Transfer results of aluminum ion vapor deposition demonstration tests to RRAD. Assis!
with meeting requirements to obtain a unit.

RRAD's interests and needs will be compared to those of other depots that have been
visited. RRAD personne! should be kept informed of the results of any testing relevant 1 their
needs conducted under the current HAZMIN effori.
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Documents obtained from RRAD

Sources of hazardous waste generation and suggested HAZMIN activities

Process flow diagram of the IWTP '

Process flow diagram of new cleaning area in Building 333 (not attached)

Text description of the IWTP (not attached)

Process flow diagrams of the new electroplating shop in Building 345; chemical cleaning of

ferrous and aluminum parts in Building 348; chemical cleaning process sequence, North mash
rack, Building 345 (not attached)
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PElI ASSOCIATES, INC.

MEMORANDUM
TO: Craig MacPhee DATE: 4/19/89
Revised: $/2/89
SUBJECT: Trip report to Sacramento Army Depot FROM: Fred Halt
: Bob Hoye
Joft Davis
FILE: 3769-4 . cc: Dick Gerstie
Don Henz
USATHAMA and PEI personnel participsted in meetings and a tour of the facilities at the
Sacramento Army Depot (SAAD) on April 6 and 7, 1989. SAAD is od in southeast

Sacramento, California. Craig MacPhee represented the U.S ArmyT and Hazardous
mdab Agency (USATHAMA). PE! personnel present were Fred Hall, Bob Hoye, and Jett
Our primary environmenta! contact at SAAD was Pat Chrigtman, Enviconmental
Coordinator. In addition, we met with Lioyd Porier, Paint Section Chief; William Anderson,
Chiet of the Refinishing Branch and Chair of the Environmental Councii; Richard Elidridge and
Roy McClymonds, both of the Equipment Cleaning Section; sandblasting booth operators; John
Wiison, Chief of the Piating Section; Richard Solander, who showed us the wastewaier seatment
plant; Benjamin Guerra, operator of the wastewaier treatment plant; and Ronaid Sievenson.
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420) has & vapor degreaser that uses 1.1,1-trichiorosthane
& cover and measures 40 x 70 x 90 Inches. mwm

Freon and vitrasonic waves for cieaning small parts.
st of SAAD permitied air emissions sources is provided as an attachment 1o this

BLASTING OPERATIONS
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of media.
The sand used is size 30 mesh, and the usage rate is approximately 600 pounds per hour

be used
collection
loads
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sandbiasting jobs, which leads 10
of blasting. One or two dumpsters per day of waste sand are collected and disposed of as
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as 8 cold degreaser. William Anderson believes that DuPont may have a substitute for Freon,
but this chemical is much more expensive.

ELECTROPLATING OPERATIONS

During our site visit io SAAD, we toured the slectroplating operations and wastowsler
pretreatment sysiem. SAAD electroplates cadmium, chromium, nickel, silver, goid, copper, snd
tin. Plating solutions are analyzed in SAAD's taboratory 10 determine when 10 emply tanks or
add metals. The items to be plated are manually moved from tank 1o tank. The parts are allowed
o drain as much as possible to reduce drag-out.

Two wastewater collection systems are in place corresponding 10 different methods of
treatment. Chromium and other acidic wastewaters are coliected in one system, snd tinge -
waters containing cyanide are collected in another system. Specific metals and wasie streams
are not segregated. Precious metal rinse waters are very dilute and, after pH adjustment, are
sent to the final clarifier prior to discharge to the POTW. . C

The rinse waters are sent to a pretreatment facility outside the plating shop, which does
not have a treatment permit. Chromium and other acidic wastewaters are tresied with sutfur
dioxide under acidic conditions 10 reduce hexavalent chromium 1o trivalent chramium. This
process occurs in three treatment ianks with capacities of 2,440 galions each. This system also
receives a small chromium wastewater flow from the graphics arns building. Cyanide
wastewaters are treated with chiorine under basic conditions 10 oxidize cyanide. The o
streams are combined in & 25,000 pallon settiing tank. SAAD has installed a polymer adidition
system that will begin operations soon to aid floccuiation of particies. The siudge from this

afier pH adjustment and from the methylene chioride rinse tank. The precious metal

'
o e

et i
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OTHERAREAS

SAAD uses a drum crusher that is located in a fenced area to reduce the volume of 1-
galion and 5-galion cans and 55-gallon drums. Reguiations require that the the 1-gallon and
5-galion cans must be crushed if there is more than one inch of materia! at the bottom;
otherwise the cans are considered "RCRA empty” and discarded in 8 non-hazardous dumpster.
zmmmmmmbetmdmmm Drums in good condition are tumed in

reuse.

SAAD collects batteries from other Army instaliations. The depot empties the acid but
does not treat it as the facllity does not have a RCRA wreatment permit. The acid is pumped outel
a hoiding tank and disposed as a hazardous waste. The batiery casings are sent o DRMO.

CONCLUSIONS/RECOMMENDATIONS

Personnel at SAAD have undertaken a number of cooperstive efforts with USATHAMA
aimed at reducing their hazardous waste generation and are interested in pursuing other
sctivities. SAAD has participated in afternate stripper testing, use of plastic media blasting,
and a study by Acurex 10 minimize electroplating waste. We shouid keep ourselives informed sn
the progress of these activities so that we may transfer information % other depots.

SAAD expressed interests in reducing VOC emissions from painting operations by
inexpensive modifications and application techniques, bringing their plastic media booth on
line, and conducting further tests with alternate chemical strippers. They are also instaliing
sludge drying bed 10 reduce the volume of their slectropiating siudge.

The following list presents some potential HAZMIN projects on which USATHAMA coul
provide assistance 10 SAAD. '

* Assist with optimization or trouble shooling of plastic media biasting operation.

* Investigate methods and waste minimization potential of dewatering electroplating

* impiement recommendations provided in the Acurex report.

_* Continue alternate stripper testing. Conduct phone survey of users 10 gather
mmﬂbnonomdmdMn.

° investigate reduction of VOC emissions from peint operations by changing paint VOT
content or method of applicstion. Evaluate powder coatings.

* Evaiuate feasibiiity of YOC emissions control for small, mulliple sources.
* Explore methods of reducing fugitive sand emissions from the sandblasting facilly.
SAAD's interests and needs will be compared 10 those of other depots that will be vising

in the neer future. SAAD personnel should be kept informed of the results of any tesiing
relevant 1o their needs conducted under the current HAZMIN effort.
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Documents obtained from SAAD

Air Sources and permits list, 12/28/88 (attached)

Sewer discharge limits (attached)

Laboratory analysis of sludge from pretreatment plant and clarifiers (attached)
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LABORATORY ANALYSES OF SLUDGES
(Results in ppm, as received)

SLUDGE FROM SLUDGEFROM  FILTRATE

710-GALLON BUILDING 301  FROM

METAL SETTLING TANK BUILDING 301
As 137.5 192 0.07
S 104.2 384 0.13
So 65.8 482 0.04
Zn 426.7 5737 0.04
Pb 160.0 384 0.08
o 186.7 8582 0.06
Ni 1055.8 530 0
Mn 25.0 241 0
Fe 1801.7 46432 0.03
Cr 320.8 35873 0.04
Mg 1878.5 9257 1.09
Al 1355.0 7763 2.49
(o) 3122.5 21504 8.17
Qu 824.2 19672 2.87
A 9.2 2748 0
Ba 37.5 48 0.02
Be 1.0 0 0
v 5.7 0 0
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Administration: (916) 855-8300
. Collection: (916) 855-8330
" Engineering: (916) 855-8320

T e - e i

DOUSLAS M. FRALEIGE, Direcwms
TERRY TICE, Deputy Direcwsr
W.C. WANDERER, JR., Deputy Direems

COUNTY OF SACRAMENTO

DEPARTMENT OF PURLIC WORKS - SEP LTI T B
WATER QUALITY DIVISION . ....... F.0. Haodghine, Chidt

COLLECTION SYSTEM . . . . . . . . S. Walton, Superintendent

ENGINEERING SICTION . . . J. P. Gaffney, Principal Engineer

9660 Ecology Lane
Sacravento, California 95827

Septerber 1, 1087
1550.000

Pat Christran, Environmental Cocrdinetor
Sacrzmento Army Depot

£250 Fruitridge Road

Secramento, Califormia ©LE13

Mr. Christman:

Subiect: Sewer llse Permits

Yeur existine sewer use permit reaguires complience with EFE Cete  ice)
“retreatment Standards in an indirect wey, by referring tc “"existing

ordinances"”.

B recent state audit wes critice) of thig apprcach; therefore, we are zds“ro,
as & condition te vour permit, the actu2) pretreatment standerds for your rIsy-

ation.
The lirite ¢re: MEY. AVG.
ro/) mg/1
.,y 1.20 0.€5
Cu 3.38 2.07
£y 3.9¢ 2.3F
Cr 2.77 1.7)
n 2.€1 1,48
Pb 0.€9 0.43
Cd 0.11 0.07
770 2.13
Ag 0.43 0.24

The above listed limits are now 3 condition of yvour sewer use permit, #LI. 3
copy of our enforcement policy is included for your informatior.

Very truly vours,

e IS

{-c P ‘,3““»“,'
f 3 o;y J'v

larr§ Bristow

-

Supv. Ind. Waste Insp.

LR:¥j
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PElI ASSOCIATES, INC.

TO: Craig MacPhee DATE: 4/19/89
Revised: 5/2/89
SUBJECT: Trip repont to Sharpe Army Depot FROM: Fred HaX
Contract No. DAAA15-88-D-0001 : Bob Hoye
Task Order No. 0004 ' Jeff Davis
FILE: 3769-4 . €cC: Dick Gerstle

USATHAMA and PE| personnel participated in meetings and a tour of the facilities at the
Sharpe Army Depot (SHAD) on April 5, 1988. SHAD is located in Lathrop, California,
approximately 75 miles south of Sacramento on intersiate 5. Craig MacPhee represemed the
U.S. Army Toxic and Hazerdous Materials Agency (USATHAMA). PEI| personnel present were
Fred Hall, Bob Hoye, and Jeff Davis.

Our primary environmental contact at SHAD was Dean Baker, an environmentsl engineer
in the Environmental Program Office. In addition, we met with Bob Stroh, Chief of the
Mechanical Processing Section of the Preservation and Packaging Branch (Building 649); A!
Gouveis of the Non-Mechanical Preservation Group (Building 404); Abe! (Jack) Haines,
Environmental Program Manager; and the blasting booth operators.

The purpose of this trip report memo is to document the information obtained during the
site visit. The trip report is presented in eight sactions 10 address pertinent fopics included in
the scope of work of Task Order No. 4. These seclions are: Background, VOC Emissions,
Blasting Operations, Alternate Chemica! Strippers, Alternate Degreasers, Electroplating
Operations, Other Areas of Interest, and Conclusions/Recommendations.

é

SHAD empioys approximately 1,200 people, and its primary mission is 10 maintsin
inveniories of nonperishable items and 1o distribule equipment and parts 10 Army facililies on
the West Coast and overseas. individua! operstions inciude cleaning, painting, preserving and
‘lmlud ﬂ‘:mdmm & is iwvoived in maintaining.

© sny system;
shipping s wide variety of hems. New Cumberiand Army Depot, Red River Army
SHAD have the : y the
and the associsted waste generation rales — varies with the

:
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VOC EMISSIONS

California air regulations are becoming more stringent, and several people at SHAD
expressed concerns over the potential impact of new state regulations currently under
development. Of particular concern is Assembly Bill 2588, the "Air Toxics Hot Spots
Information and Assessment Act of 1988," which will require that all stationary sources
conduct an inventory of all air emissions. After these inventories are.complete, California wit
stipulate both controls and discharge imitations. Dean Baker assumes SHAD will fall in what is
termed an “intermediate emissions category” (i.e., sources emitting between 10,000 and
25,000 ons per year of total air emissions). The major source of emissions at SHAD is
burning of fossil fuels, which Mr. Baker estimates contributes about 8,000 tons of combustion
gas emissions per year based on heating fuel usage. SHAD has not conducied air sampling to
qQuantify emissions, but has previously estimated emissions of some compounds based on known
sources of emissions and emissions factors.

Bob Stroh, Chief of the Mechanical Processing Section of the Preservation and Packaging
Branch, provided us with assistance in several areas of this task. Paint operations are
conducted in Building 649, which has 2 large open-ended paint booths. Currently,15 people —
including two painters and two blasters — work in this building. Detailed and well organized
records are kept on daily paint and thinner use. These records include the quantities of alt
spproved paints (PUP, epoxy, CARC), primers, and solvents used each day. A copy of a blank
form used 10 keep these records is provided as an attachment 10 this report.

Al Gouvela of the Non-Mechanicel Pressrvation Group in Bulking 404 showsd us & ssmell
paint booth that is operated 24 10 30 hours per week. Mostly 1ouch-up work is conducied haw

Alhough the painting cperations at SHAD are not , Desn
mmmmmammmmﬁmw&’m

SHAD does not keep an inventory of degreasing soivents in and out of the depot, bt ull
start an inventory in the near fulure. The depot has one vapor degreaser in the small perts
preservation area (Bullding 404 or North A3) that uses 1,1,1-trichiorosthane as the solvent.

2
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Another source of potential VOC emissions is an air stripping column operated under the
Installation Restoration Program. The ground water under SHAD is contsminated with
trichioroethylene from past aircraft maintenance. Approximately 330,000 galions per day of
water are being pumped through an air stripping column without sir poliution controls. The
influent 10 the stripper contains 200 10 300 ppb trichioroethylens, and the concentration in the
offluent is nondelectable (<0.5 ppb). Based on an average concentration of 250 ppb,
trichloroethylene emissions from this air stripper would be approximately 0.9 pounds per day.
Current plans call for instaliation of a second air stripping plant.

BLASTING OPERATIONS

Various items are blasted with garnet at SHAD 10 remove paint, including truck frames,
wood sideboards, and bridge parts. The bridge parts are ofien 20 to 30 years oid and heavily
corroded. Most of the parts blasted consist of steel; very few parts consist of aluminum or wood.
Dean Baker said that SHAD's primary need in its blasting operations is versatility; rather than
having a continual stream of parts in and out of the depot, the depot tends to accumuiate large
amounts of a particutar item until it is requested. When requested, the item is refurbished and
sent to the appropriate location.

The blasting system at SHAD was instalied two and a half years ago by Lange Enterprise.
The cost for the equipment was $377,071; the total cost including man hours was
approximately $500,000. The system uses 36-mesh garnet blast material, which costs $0.10
per pound. Two 10 three drums of waste are generated per day, and is disposed as & hazardous

through Northwest Environmenial Services for $0.31 per pound. Laboratory results of a
tolal metals anglysis is provided as an atiachment to this report.
. Only the areas of an item where the paint is in poor shape or rust exists is blasted with
the gamet. This method results in less waste generated, less paint used, and reduced VOC
efmissions. After seiective diasting, the part is pretreated, primed and painted. Sometimes only
hand sanding is used on pat of an item. For heavy corrosion, the entire part is biasted and
ssiety. Th

{

repainted.
Two operators work in the blasting booth simuitaneously for reasons of
operators said that blasting with garnet creates a large amount of dust in the booth.
pressure can be varied from 40 psi o 100 psi, with the lower pressurs being used for
removing paint from wood. The overhead dust from the blasting booth is collected in & baghouse
and emptied into 55-galion drums. The j
reusable and is collected in vents and tra

i
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SHAD does not have any chemical stripping operations.

ALTERNATE DEGREASERS

The Non-Mechanical Preservation Group in Buliding 404 uses PD-680, a
nonchlorinated petroleum distiliste, in covered tanks 10 remove fingerprints. The top of the
tanks are left cpen 10 aliow the pars 10 drain. QA personnel decide how ofien 10 change the
tanks. The drying oven in this building is not currently operating because the electrical systmt
Is not explosion-proof. : .

Building 404 also uses a 1,1,1-trichiorosthane vapor degreaser with water-cooling
ooils. The tank hoids three 55-galion drums of degreaser and is emptied about three timas a

SHAD has bought some batch solvent distillation equipment for use in the vehicle -
maintenance area (Building 330); however, the equipment is not currently in use becamse the
maintenance activity in this building has not generated enough solvent. The still would be used
1,1-trichiorosthylene. A solvent distillation unit is also in the smal
that he is awaiting a tood
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enough among ali the depots that there wouid be a lot of interest in developing a minimization
plan.

Jack Haines suggested that a useful volume reduction of empty drums could be obtained
by buying a drum crusher. Empty drums could then be crushed and placed in an 80-galion
drum, thereby reducing the total volume that must be disposed.

CONCLUSIONS/RECOMMENDATIONS

Personnel at SHAD have underiaken a number of efforts aimed at reducing their
hazardous waste generation and are enthusiastic about participating in USATHAMA HAZMIN
activities. Interest was expressed in reducing and controlling VOC emissions from painting
operations, replacing garnet blast material with steel shot, and the use of alternste degreasers.
SHAD does not have any electropiating or chemical stripping operations, and opportunilies for
plastic media blasting are limited due 10 the amount of heavy corrosion on the parts that the
depot processes. : '

Any testing conducted in California could receive high visibility due 10 stringent
environmental regulations. However, the operations at SHAD are small compared with other
depots that we will visit in the future. Thus, although further USATHAMA and PEI| activity at
SHAD could result in 8 large percentage of waste reduction, the ratio of waste reduction achieved
1o effort expended could be low.

The following list presents some potential HAZMIN projects on which USATHAMA could
provide assistance to SHAD.

° Obtain better recycle rates for the garnet blasting material.

° Change garnet blasting operation to a steel shot blasting operation.

° Evaluate feasibility of VOC emissions control for small, multiple sources.

° Investigate reduction of VOC emissions from paint operations by changing paint VOC
content or method of application.

° Develop minimization plan for ethylene glycol coolant.
° Develop minimization plan for sulfuric acid from battery operations.

° Evaluate feasibility and environmental impact of reducing primer waste by open-pan
evaporation. Help procure the necessary equipment.

* Help procure a drum crusher 1© minimize the volume of empty drums that must be
disposed.
SHAD's interests and needs will be compared 10 those of other depots that will be vislied

in the near future. SHAD personnel shouid be kept informed of the results of any testing
relevant 10 their needs conducted under the current HAZMIN effort.

e i
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Documents gbtained from SHAD

Waste generation rates and HAZMIN etforts implement to reduce Hazardous waste (sttached)
SHAD installation hazardous waste data for various wasle categories (attached)

MSDS's for solvents, primers, paints, blast media

Disposition form from Bob Stroh, Chiet of the Mechanical Processing Section requesting
assistance in reducing primer waste by using an open-cover evaporation pan

Blank form for Volatile Organic Compounds (VOC) Emissions Record (attached)
Disposition form from Bob Stroh, Chiet of the Mechanica! Prooeséing Section requesling
assistance in reducing hazardous waste disposal cost by subslituting stee! shot for garnet
(attached)

Laboratory analysis of spent garnet sand (attached)

Laboratory analysis of paint waste

Documentation concerning us of Biotek 134 Hi-Solv as a replacement for PD-680 (Stoddard
solvent) in the mechanical processing section :

A ————r -
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TTLC/CAM METALS, EPA Method 6010

EUREKA LABORATORIES, INC. Order No.: SHADBBOS
3401 La Grande Blvd. Hazardous Waste Testing
Sacramento, CA 95823 Certification No.: 108

(916) 428-1193

mmns 'r~“{_5 A "CONTRACT V¥0.: ~87-

.jé CLIENT ID.: §200 Ceafam.uade an DATE RECEIVED: 9/8/1988
EL1 SAMPLE ID.: S67524 DATE EXTRACTED: 9/15/1988
SAMPLE LOCATION: - DATE COMPLETED: 9/20/1988

CONCENTRATION . DETECTION LIMIT
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Silver
Arsenic
Bariun
Beryllium
Cadmiun
Cobalt
Chromium
Coppez
Mercury
Molybdenumn
Nickel
Lead
Antimony
Selenium
Thalliuvs
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Zinc
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Note:
Results for krsenic, Mescury and Selenium anzliysis generated by lietihod
§010 are subject to verious interference factors and instrument lim.zz=:ica.
Therefore the results shoule only be interpreted as & general scree: Zfor
these three elements. Analysis by the foliowing methods which give roce
Tecise and acurate results are %ighl recortnended: EPh 7470/7471 ZJor
reury; EPA 7060/7061 for Arsenic; and EPA 7740/7741 for Selenium.

.'7' - éffdrp “/’{Q-vk' October 3, 1¢3E
71‘(4‘%'&- ix Ye Than Wsu Bete

Manager, Inorganic/Physical Chemist
Testing Growp /Y
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ISPOSITION FORM

wee 81 this form. see AR 340 15 the roponen? sgenty i TAGO

:i'ElENCE OR OFFICE SYMBOL SUBJECT

'>D{ 3H-SGS-P Sandblast Material-Steel Shct versus Garnet

rp THRU C, Pres/Pkg BIA FROM  C, Mech Proc Sec DATE 15 Mar 89 CMT 1
C, Gen Sup Div . Stroh/mb/3520
Dir, Supply

TO Dir, Resr Mgmt
. ATIN: Prod Mgmt Div,
Mike Del Cima
.« Request assistance from Productivity Manangement Division, Dir, Resr Mgmt, in redurine cost
»f Hazardous Waste Disposal.

'. Material now used in Sandblast Facility, Bldg S-660, is as follows:

5350~00-X77~0455
Garnet Abrasive, Mzash #36
100 1B Bag

Purchase request is for 20 tons each time garmet is ordered at $218.00 per ton X 20 tons=
v-G 360.00 or $10.90 per dau
i
i« Recycled contaminated garmet is generated on a daily besis automatically cycled into 55 gal
drurs. All elements of the turn-in procedures are carefully followed and submittec to D:Lr.
ineering and Housing (DEH) in an expeditious manner for turn-in to Defense Reutilization and
xeting Service (DRS) for disposal of hazardous waste in accordance with DOD Directive
,lio .21-M.

Cost of remwvinc conta—inated (Lead/Zinc Chramate) garnet from Sharpe Army Depot is about
'13,000.00 per load. & loaZ consists of 40-55 gallon drums. During FYBE Mechanical Processirt
xe :ion generated 138 éruts of contaminated garmet which ccsit about $39,000.00 for removal

1 SHAD.

.., Cost to have conta~inated steel shot removed from Sharpe Army Depot could be reducec to
e’ > dollars as per SKAD Environmental Program Officer.

. Cost for steel sho: is double the price of garnet abrasive, but questions neel to be
o vered, such as:

a. What size steel shot will work best to accamplish our mission?

b. Will contaminated steel shot be removed fram SHAD at no cost to the Govermment?
c. What is the recycled life of steel shot compared tc garnet abrasive?

d. Will the sandblast recovery system withstand the weight of steel shot?

e. "What will screens cost if replacements are needed for steel shot?

- Under present operating conditions an average day of sandblasting produces 1-3 darums
'S5 gallons) of contaminated hazardous waste. Are 1a.:ger gize containers available ﬁat might
1.1 275-330 gallons of contaminated gamet"

,.’ The 55 gallon drums cost $46.00 each. Can reusable cortainers be used?
]

PO : 15287 O 151-043
‘ ‘“ e 2‘96 [PREVIOUS EOITIONS WiLL Bt USED




SDSSH-SGS-P
SUBJECT: Sandblast Material - Steel Shot versus Garnct

10. Rundown of sandblasting in FY88:

a. Drums 138 each @ $46.00= $ 6,348.00
b. Ship contaminated hazardous waste= . $39,000.00
c. Purchase €9 tons of garmet € $218.00 per ton= $15,042.00

Pn

Total cost for FYSE including drum, garnet, shipment of waste=$60,390.00

11. WwWould appreciate your assistance in reducing costs of sandblasting wherever
possible. Reducing present shaker screen size is another thought, if feasible.

12. POC is Bob Stroh, Ext 3520.

C, Mechanical Processing Section
Preservation and Packaging Branch




PEI ASSOCIATES, INC.

TO: Craig MacPhee DATE: 6/20/89
Revised: 6/30/89
SUBJECT: Trip report: Tobyhanna Army Depot FROM: Jeff Davis
Contract No. DAAA15-88-D-0001 ' Fred Hall
Task Order No. 0004 Bob Hoye

FILE: 3769-4 cc:  Dick Gerstle

USATHAMA and PE! personnel participated in meetings and a tour of the facilities at the
Tobyhanna Army Depot (TOAD) on May 16 and 17, 1989. The purpose of this visit was to ac-
quire information on the operations at TOAD that are relevant to the referenced task order.
Specifically, information on VOC emissions, plastic media blasting (PMB), chemical paint
strippers, degreasing, and generation of metais-cortaminated siudges was sought. This is one of
a series of visits 1o eight depots being made 10 acquire comparable data on these topics. In the
near future, USATHAMA will use this information to select and define research projects that
will be conducted by PE! under this task.

TOAD is located in northeast Pennsylvania in the Pocono Mountains, approximately 100
miles north of Philadelphia. Craig MacPhee represented the U.S. Army Toxic and Hazardous
Materials Agency (USATHAMA). PEI personnel present were Fred Hall, Bob Hoye, and Jeft
Davis.

Our primary contacts at TOAD were Steven O'Maliey, Patrick Tierney, and Ron
Scarnulis, ali of the Maintenance Directorate, Production Engineering Division, Engineering
Branch, Plant Engineering Section. In addition, we met with Ted Krolick, Chief of the Plating
Section; Tony Martinez, Chief of the Paint Section; Jack Bums, Chief of the Sandblast Section;
Joseph Nataloni of the Cleaning Section; Joe Ruane of the Sandblast Unit; Joe Folchek, operator
o:‘ the industrial (i.e., electroplating) wastewater pretreatment plant (the IWTP); and the chief
chemist.

The purpose of this trip report is to document the information obtained during the site
visit. The trip report is presented in eight sections 10 address pertinent topics included in the
scope of work of Task Order No. 0004. These sections are: Background, VOC Emissions and
Paint Operations, Blasting Operations, Alternate Chemica! Strippers, Alternate Degreasers,
Electroplisting Operations and Metal-Contaminated Siudges, Other Areas of interest, and
Conclusions/Recommendations.

BACKGROUND

TOAD's primary mission is 10 maintain and supply communication and electronic
oQuipment o the U.S. Armed Forces. The depot preserves, overhauls, rebullds, modifies, and
repairs items such as electronic components, generalors, communication sheiters, and 2 & 1/2
and 5-ton (exterior overhaul) trucks. The depot also fabricates new shellers and other kems;
new fabrication represents about 30 percent of the work load. TOAD employs over 4,700

1
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people, with over 100 of these jobs created recently for hazardous waste handling, training, s
record keeping. The depot covers 1,300 acres, 400 of which are dedicated to industrial
operations.

All waste disposal is currently handled by the Defense Reutilization and Marketing Otize
(DRMO). Although DRMO now pays for waste disposal, the procedure is being revised so that
each depot will pay for its own waste disposal. This will make waste reduction more visible ang
more critical as it will directly impact each individual depot's budget.

In addition to the DOD goal of §0 percent reduction in hazardous waste generation by
1992, DESCOM is encouraging an ultimate target of zero generation. Personnel at TOAD have
undertaken a number of waste minimization efforts and are very interested in pursuing add:-
tional projects. Under a current depot initiative, employees may be paid up 1o 10 percent ot e
savings resulting from a waste minimization suggestion.

TOAD's approximate waste generation for 1988 (in thousands of pounds) is given betox:
for each of the processes or waste streams pertinent to this task:

°Abrasive Biasting Waste Generation

-Grit/dust (before conversion
of aluminum oxide booth to steel) 302

-Residue (Coveralls, gloves,
sandpaper) 26

- Joial Abrasive Blasting Waste 328
*Painting Waste Generation

-Paint Sludge from waterwash

booth 67

-Paint Filters 28

-Paint Thinner 12

- Iotal Paint Sludge 107
*Ultrasonic Cleaning (Stoddard Solvent) 1
*Plating Shop Waste Generation

-Paint Stripper 7

-Bright Dip (Sulfuric/Nitric R

Acid) 8

-Hydrochloric Acid 16

- Iotal Plating Wasie u
*Sulfide Pretreatment Piant Sludge 1]
*Sewage Shudge 509
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VOC EMISSIONS AND PAINT OPERATIONS

VOC emissions are regulated by state law in Pennsyivania, which specifies that surtace
coating processes emit no more than 500 pounds per day or 50 tons per year of VOCs without
additional restrictions. TOAD VOC emissions were estimated 10 be 47 10 48 fons per ysar two
years ago; however, record keeping was incompiete and these figures may not represent aciual
emissions. The depot is currently emitting approximately 30 tons per year; the reduction is
partly due to swiiching to high-solids paints and water-reducible primers and better wracking
of paint operations.

TOAD personne! have experienced drying problems with the water-reducible primers
that were used to reduce VOC emissions. The water-reducible primer takes longer 10 dry than
solvent-reducible primers and the application of single-component CARC requires a dry
surface. There are few Orying facilities, especially for larger parts, and drying parts is & -
bottieneck in Building 9. In light of the drying problem, TOAD is considering changing back to
soivent-based primers and has plans to install a drying oven in Building 9.

Single-component CARC is used for the top coating but TOAD has had problems with
adhesion, the formation of bubbles, and the inability to paint a coating over a coating that is stfl
wet, as is done in camoufiaging. Two-component CARC, which has a higher VOC content than
single-component CARC, is occasionally used in these circumstances. :

TOAD obtains good transfer efficiencies with conventional air-spraying systems on
mixed parts. In Building 9, low-pressure, high-volume paint application is planned for large,
fiat surfaces. TOAD has looked at several low-pressure, high-volume sprays and is installing
the Smith-Eastern Air Verter Excel Spray guns. This system is cheaper than the Can-Am Turbo
Spray system used at Sacramento Army Depot.

The paint shop is one of TOAD's largest generators of hazardous waste, with 225 drums
of paint siudge, 76 drums of paint filters, and 26 drums of paint thinner being disposed of as
hazardous waste from January through October 1988. A graphica’ summary of the
waste generation for painting operations is provided as an attachment 1o this report. TOAD has 8
open-ended water wall paint booths in Building 1A for priming and : 4 of these booths
are used for applying CARC. The back of each booth contains a wall of flowing water that washes
sirborne paint particies into a trough at the base of the wall. The water is drained once a week
and sent 10 the IWTP, and the sludge is shovelled into 55-galion drums. Skimmers and cyclones
that could reduce the amount of labor invoived and the wasie generated by reducing the water
content of the coliected siudge, are commercially available; however, thers is not enough
available space 1 retrofit the booths. Another waste minimization opportunity practiced by
some companies is the use of detackifying agents that form a loose suspension of the paint
pariicles, tacilitating particle removal and aliowing the water 10 be recircuiated. TOAD
personne! indicated that Anniston Army Depot uses the spent mineral “Green Lightening™ from
their blasting operations as a detackitying 1.

Overspray from each booth passes through a vent at the fop of the back wall. The baftles
in the vents become coated with paint and must be dismantied and cleaned every month, which is
8 isbor-intensive process. Because

!
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TOAD also purchased several dual-component spray systems, which mix dual-componess
paints as used instead of mixing the paint by batch at the beginning of each job. Unused baich
mixed paint had 1o be disposed but the unused individual paint components resulting from the
dual-component spray system can be saved for future use.

BLASTING OPERATIONS

Blasting operations generate one of the largest hazardous waste streams at TOAD, with
438 drums of dust and debris generated in 1987, and 241 drums generated through Octoher
1988. Most of this waste was spent aluminum oxide. A summary of the hazardous waste
generation from blasting is provided as an attachment 10 this report. TOAD uses aluminum oxige
blasting, stes! shot blasting, and hand sanding (on shelters). A curmrent effort invoives seslua
tion of zirconia alumina as a replacement for sluminum oxide.

Aluminum oxide is used as a biasting material in one small wak-in booth, about 10
glove boxes, and one rotoblast unit in Building 1A. TOAD personne! are evaluating the feasiié
Ry of replacing aluminum oxide blast media with zirconia alumina, which is reported to have a
longer life than aluminum oxide and thus would generate less waste. (The manufacturer's
lterature on zirconia alumina is provided as an sttachment to this report.) A preliminary
side-by-side test of aluminum oxide versus zirconia alumina conducted by TOAD indicated that
the zirconia alumina apparently recycied more and created less waste. The test results are
provided as an stiachment. Zirconia alumina puts less wear on parts, recycles more, but coss
approximately 3 times more than aluminum oxide ($0.75 per pound vs. $0.27). Ten thousass
pounds of zirconia alumina have been ordered and TOAD pians 10 use this media in all basting
operations in Buliding 1A. (Purchase of tnis media is complicated because there is only one
, and thus sole source procurement must be justified.) Testing will be conducted over a
month or two (or as long as the media lasts), and the production and waste generation rates wilt
fo generation of aluminum oxide wastes. A possible disadvantage of zirconia
slumina is that k may cause corrosion problems. it may be useful and convenient to conduct
limited corrosion testing of biasted parts in the salt spray booths at Anniston Army Depot during
demonstration festing of aluminum ion vapor deposition (Task Order No. 0006 under the

i




compared 10 wainut shells and chemical stripping but may not compare favorably with
sluminum oxide and hand sanding. Sacramento Army Depot, however, has decided 10 use PMB 1o
strip this same equipment.

Giloves, sanding pads, and protective clothing used while handsanding or biasting paris
are disposed as a hazardous waste, generating eighty-five 55-galion drums between January
and October, 1989. TOAD has recently hired a contractor 1o re-classify the waste generated;
this effort will include determining whether this waste stream is actually hazardous.

ALTERNATE CHEMICAL STRIPPERS

Compared to other depots, TOAD does very littie chemical paint stripping. A single,
smail (500 gallon) chemical stripping tank is used in the electropiating shop (Building 1A) to
remove paint from small parts prior to piating. Parts are not segregated by metal prior to
stripping. The stripping reagent is a methylene chioride and formic acid mixture (Datum 870-
L). Because methylene chloride is more volatile than formic acid, over time the methylene
chioride evaporates, leaving an increasingly more concentrated solution of formic acid that is
ineffective in removing paint. TOAD has considered using wax chips on the surface of the tank 10
reduce surface evaporation, but the wax chips coat the parts being stripped. .

A coid water ringe tank gfter the methyiene chioride process washes the chemical
stripper from parts. Previously two running rinse tanks were used, with the etfiuent going to
the pretreatment system. To reduce the flow rate and Total Toxic Organics (TTO) load on the
wastewater treatment system, a still rinse was substituted for the first running rinse tank.
This method concentrated the stripper in one rinse tank, which was subsequently drummed and
disposed as a hazardous waste. This technique lowered the concentration of TTO in the second
ringe tank, which discharged to the pretreatment piant. After operating the rinse tanks in this
manner for a period of time, the running rinse lank was eliminated 1 reduce hydraulic loading
10 the pretreatment plant (a critical concern at TOAD), leaving only the still rinse tank to wash
parts. The process provides inadequate ringing and creates liquid and siudge (8 drums/yr) that
cannot be sent 10 the IWTP and must be disposed as a hazardous wasts.

This paint stripping operation is not time-Critical. An alternate stripper that is etfec-
tive but takes longer than methylene chioride may be applicable. Depot personnel expressed
interest in the USATHAMA research on allernative strippers being conducted &t SAAD. It could
be possidble 10 use an alternate stripper in Tank No. 9 (a heated tank) and use Tank No. 8 as a

cold water flowing ringe. This discharge could be sent 10 the IWTP because an slternate stripper
should not contain any TTO compounds; however, the fotal flow rate sent 10 the IWTP is a critical
concern

ALTERNATE DEGREASERS




ry still that

TOAD has a small (capacity of 15 gallons per 8-hour shift) solvent recove
has not been used. This unit operates at 250°F, is 3 years oid, and has not been used because of

ventilation and other operational problems. This still may eventually be used 10 generate a
clean-up soivent. Currently Aircraft Thinner (81772) is used for clean-up (<250

galions/month).

ELECTROPLATING OPERATIONS AND METAL-CONTAMINATED SLUDGES
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receiving pretreatment. Previously, the sumps occasionally overfiowed due to mechanical
problems such as the sump pump becoming clogged with debris, and the wastewater was sent
directly 10 the sewage plant. in these cases, the metal loading 10 the sewage plant couid have
caused the sludge to be hazardous and the NPDES permit 10 be vioiated. A high-level alarm has
been instalied 30 that when the sump level reaches & certain height, ringse waters are tumad oft
until the sump level decreases. This practice has an impact on the rate of production in the
plating shop. TOAD personnei are conducting meetings 10 soive equipment problems that result
in metal loadings 10 the pretreaiment piant and the sowage plant; larger pumps could reduce
sump overicad. TOAD personnel feel that they have this problem under

The siudge from the sewage piant is currently treated as a hazardous waste based on EP
Toxicity testing conducted in 1986; after the test, k was discovered that the pH meters had not
been properly maintained, and thus the plant was not operating as designed. A
showed that the siudge was non-hazardous by the EP Toxicity test, and TOAD plans to re-classity
the waste. This could significantly reduce TOAD's hazardous wasie generation since the
sludge accounts for over half of the hazardous waste disposed (509,000 pounds per year).

TOAD has attempted using conductivity meters in ringe tanks $o that make-up would only
be added as needed rather than continuously. However, these meters did not work as they were
designed to, and TOAD abandoned their use. The technique of spray rinsing has aiso been tried,
but many of the parts processed in the plating shop are irregular in shape and spray rinsing
was not effective. The operation at TOAD is manual, perhaps resulting in significant drag-out
from process tanks. Hanging bars above the tanks could result in longer drip times and less
drag-out.

Cadmium tends 10 show up in aimost every process tank and rinse water because of drag-
out; this cross-contamination increases the amount of siudge that must be disposed as a
hazardous waste. TOAD personnel are very interested in aluminum lon vapor deposition as a
solution 10 this and other problems with cadmium electroplating.

Other wasies are generated in small quantities in the piating shop, including cadmium
and nickel filters. TOAD has recently hired a contracior 10 characterize the depot's waste
streams, including these filters.

The two largest waste generators in the plating shop are hydrochloric acid piciding

:

Howevaer, in reality the tank is operated at 30 percent hydrochioric acid by weight and is used
8s an all purpose stripper, including stripping metals such as 2inc and cadmium. With this
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TOAD has been approached by the vendor of a product called Rust Eliminator 10 replace
phosphoric acid. The vendor demonstrated the product at several Army depots including TOAD,
and claims that the product is non-toxic. However, TOAD conciuded that the product was not

:
§
§
E
:
§
:
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six times higher than the phosphoric solution. Finally, spent phosphoric acid and siudge
from the botiom of the tank is a very small wasie stream st TOAD; therefore, even complete
elimination of this waste stream would result in only a small ion in hazardous waste

remover. Tooele Army Depot in Tooele, Utah, has purchased several drums of Rust Eliminator
(information on the effectiveness of this product will be obtained during the USATHAMA and PEl
visit in July). Vendor literature and a memorandum for record explaining why Rust Eliminator
is not appropriate for use at TOAD are attached 1o this report.

OTHERAREAS

TOAD purchased solvent recycling equipment three years age 1o recycie paint solvents.
The recovered solvent was 10 be used for clean-up. However, the still has not been operated
since because of operational and safety concerns, including ventilation, uncenainty about the
composition of recovered solvent, and the inability to distill nitrosthane in paint because of the
explosion hazard. TOAD expects the still 10 eventually become operational.

CONCLUSIONS/RECOMMENDATIONS ;

The following list presents some poteniial HAZMIN projects on which USATHAMA could
provide assistance 1o TOAD.

° Confirm whether dry filters and clothing used in biasting operations are actually
hazardous wastes.

°* Explore the use and effectiveness of detackifying agents to minimize paint sludge from
- water wali paint booths that is disposed as a hazardous waste.

* Assist with converting water wall paint booths 10 a dry filter system.

* In further testing of plastic media biasting, invile TOAD personnel to cbserve the
efiectiveness of this media on parts of interest 10 the depot.

* Compile a data base on various siripping media, including chemical siripping and
biasting with wainut shells, glass beads, sieel shot, or plastic media, 80 that various
depots can compare thelr specific operations with the advantages and disadvantages of

* Evaluate the uee of zirconia alumina 1 reduce hazardous waste generation from

* Conduct & study 10 identify waste reduction methods in the plating shop regardiess of
space Amiations.

* identily plating shop operating practioss that coniribute 10 hazandous waste generaion.

8
TOD



1 ' ° Identify operating or design changes that could be made to the pretreatment plant so
that it could accept additional rinse waters, both from plating rinse tanks and from a
running rinse after the methylene chlpride stripper.

° Investigate methods of extending the life of the hydrochloric acid pickling solution.
° Investigate the use of nonhazardous rust removers.
TOAD's interests and needs will be compared to those of other depots that will be visited

in the near future. TOAD personnel should be kept informed of the results of any testing
relevant to their needs conducted under the current HAZMIN effort.
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Documents obtained from TOAD

Paint Shop Hazardous Waste Generation, CY 87 vs CY 88 - 1 figure

Sandblas! Hazardous Waste Generation, CY 87 vs CY 88 - 1 figure

Test Results of Aluminum Oxide versus Zirconia Alumina waste gensration

Vendor literature for Zirconia Alumina

Plating Shop Hazardous Waste Generation, CY 87 vs CY 88 - 2 figures

Safely Manua! for the Piating Shop (Orly floor layout and tank descriptions are attached)
Rust Eliminator Vendor Literature

Memorandum for Record concerning Rust Eliminator

Standard Operating Procedures for Plating shop (23" x 33") (not attached)
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... and Increase Production Too. '

When you specify Norton blasting abrasives, you have the
assurance that you are usine the most cost-effective abrasives

avaliable, developed and use-prover ' by the world’s leading
manufaciurer of abrasive products. One or more-of the Norfon
abrasives desaibed in this brochure will enable you o inaease

Norton MCA-1360 N !
blasting alloy with sharp, durable Use MCA-1360 Abrasive
Zirconla Alumina elger,lngasing srength ad i * for Jobs Like These
resisuance, resulting in
Abrasive ::ﬂmwnm_ ¢ Qeaning and etching steed stacks ‘
An Incredibly Tough This abeasive minimises wear on and ducts * Cleaning and secondition-
Nasting Abrasive Alloy interior noszle surfaces because it Nmﬂm‘s ‘
fractures on direct impact. * Gleaning calendar - .
MCA-1360 abrasive, developed only recoating ‘W’ desised micrc
through a Norton proprietary manu- )
facturing process, is the first true o
dnnvulloypuhpsthemu
nificant, far-reaching development in
biasting technology in decades. It is
made from zirconium oxide and alumi-
pum oxide fused under carefully-
aontrolled conditions to produce a
chemically-inert abrasive alloy,
sirconia alumina.
MCA-1360 has proven its superior-
ity in job after job on applications
Tanging from removal of mold sand
and scale to developing specific fin-
ishes on sensitive and delicate elec-
. tronic parts. & is an incredibly tough

Nogton Com
Ndersials Divisson
1 New Steeer

Wircester | MR 01606 ' |
G 53- 1000 . L
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SAFETY MANUAL

Plating Shop
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COMPILED BY THE ELECTROPLATE (é.O.A.T.)
QUALITY CIRCLE
MEMBLRS
Glen Allen
Frank Malacheski
Robert Montgomery
Joseph Olsommer

James Pennella

George Talerico
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HLAVY DUTY LINE

Tank ¢
1

2

ALIMINUN LINE
'j_.']_n[k_ _I~‘_

5

10

i1

12
13
14

15

CHEMICALS USED IN THE SHOP

Description
Lve Tank - Caustic Sola
Fine Organic Tank - Phosphoric Acid

Phosphate Tank - Phosphoric Acid & water, Keykote-32,
Kevkote-61, Nitric Acid

Chromic Sealer Tank - C.R. 110 Flakes or Pellets

Deseription

Etch Tank - No. 2 or 3 Aluminum Etch (form of
Caustic Soda)

Deoxidizer Tank - For aluminum only. Brightens up
aluminum, is a form of Nitric Acid, will attack steed.
Also known as "Brite Iip."

Iridite Tank - Chromic Acid l4-2-Powder from 10# can.
Chromic Acid & water nix.

Epoxy Paint Strip Tanl - Methalinc Chloride. CAUSES
SEVERL BURNS WHEN ALLOWED CONTACT WITH SKIN.

Small Lve Tank = Made up of Caustic Soda (trade name:
Rust Off) and heated by sicam.

Hydrochloric Acid Tenk - Made up of Hydrochloric Acid
at 40°F. Also known os Muratic Acid.

Magnesium Brite Dip Tank - Ritric Acid, Ammonia
Biflouride, and water.

Chrome Strip

Anodize Tank - Sulfuric Acid and water at room temperature.

Black Dye Tank - Made up of black dye and water. Reated.

Black Magic Tank - Ebonol "C" and vater. Heasted.




Tank ¢

16

17

18

PLATING TANKS

Tauk &

19 20
21 39

te

te

23 24

28 29
30

k33

32

33

35

S~ w e e

Description

Tin Tank - Sodium Stannatc. Sodium Hydroxidg. Peroxide,
Anodes, and watcer Heated.

Nickel Strip Tank - Sulfuric Acid and water and 5% Gries
Iron. .

Steel Brite Dip Tank - Nitric Acid (15 gallons), Sulfurir
Acid (13 gallons), anc two Carboys mixed together.

Descriptinn
Cad Tanks - D.I. Water, Sulfuric Acid, Cad Oxide, Brightewers,

Stabilizers, Anodes (65 pounds with dyncl bags), Starterk,
and Electricity.

Copper Tank - Coppcer Anades, Copper Brightener, Phosphoris

Acid, Cu-pure, Copper Mix, Dync) Bags, D.1. Water, and
steam.

Nickel Tanks 1 & 2 - Nickcl Chloride, Nickel Sulfate, Brric
Acid, Sulfuric Acid, Nickel Carbonate, Nickel Anodes,
Dy Bags, Steam, and Electricity.

Nickel Strike Tank - Water, Nickel Chioride, and Hydrochlrric
Acid.

Polish Cleaner Tank - K-2 Cleaner (14 pounds), Water, and
Stean.

Nutralizer Tank - Suljuric Acid and 1-30 gallons water.
Red & Yellow Dye Tank:
Steel Black Tank - Ebcnol 5-34, high heat, and water.

Etching Machine - For etching brass. Ferric Chloride
and water.

Chrome Tank and Gray (hrome - CR-11 Pellets, Chronic Acid,
wvater, heat, lead anodes, and electricity.

Amuminall Tank - Zinc Atc. used for plating over aluminmm.

Cadmium Bronze Tank ~ Irridite, Chromic Acid, Boric l:il
Ritric Acid, Phosphoric Acid.

0.D. Irridite - Chromic Acid, Nitric Acid, Boric Acid, amd
Phosphoric Acid.




Tank #

34

37 38

Description

Silver Tank - Silver Salts, C-1 Salt
Potassium llydroxide.

Keykote-32 and Keykote-614

RN~ g

Brighteper, and

R e et
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RUST ELIMINATOR Technical Data e

DESIGN CONCEPT

Rust Eliminator was formulated to create a metal cleaning solution that was safe for
workers to use and could replace mineral acids in the work place. The onginat
formulation of Rust Eliminator was to remove rust from steel exposed 1o the
atmosphere. The original formulation has been improved to where Rust Eliminator wil!
clean more than just rust from iron base metals.

COMPOSITION

The composition of Rust Eliminator is a proprietary formulation that contains only
chemical substances that appear on the Toxic Substances Control Act (TSCA). Based
on the foreign manufacturer's certification, the import and use of Rust Eliminator in the
United States may commence without the need for EPA approval under TSCA. Rust
Eliminator does not contain any ammonia derivatives.

APPEARANCE

Ciear with a slight odor. The solution will tum olive green after cleaning metal due to
metal oxides suspended in the solution. The solution will develop a surface foam if
agitated.

FLASH POINT
Not applicable. The solution is non flammable.

BOILING POINT and pH
Approximately 222 F, pHis 2.1+.2 or —.2.

TOXICITY

Rust Eliminator is non-toxic and will not stam skin or react adversely with skin under
normal conditions. Normal precautions are advised. Rust Eliminator will dry tacky on
the skin; it can be removed by applying water to this area. Persons with sensitive skin
should be careful when handiing Rust Eliminator. The operating temperature for Rust
Eliminator in an industrial gapplication is between 125 F and 190 F, depending upon the
customner’s operation. Workers should be cognizant of this temperature and avoid
contact with the solution at this temperature. NO HARMFUL VAPORS are given off by a
heated bath of Rust Eliminator.

STORAGE

Rust Eliminator solution should be stored above 38 F. The solution should not be
allowed to freeze. Room temperature storage for prolonged periods should be in plastic
containers.

METAL CLEANING PROCEDURE

Rust Eliminator can be heated to not more than 180 F for fastest cleaning resuits.
However, 125 F will result in less metal dissolution than 190 F. each customer has
different requirements. The solution should be contained in a plastic container Capable
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of withstanding this temperature or a stainless steel tank. The best results are obtained
by immersing the part to be cleaned in the solution for a suitable time depending on
metal composition. After the part is removed from the solution it should be thoroughly
rinsed with water to remove all loose oxide from the surface. A dip in a hot water tank
will clean the surface and promote quick drying to prevent the formation of rust on a
steel part. Steel cleaned by this procedure will not rust for up to 12 hours under norma!
conditions. Steel cleaned with Rust Eliminator has proved to be superior to HC1
cleaned steel in resisting rust formation after cleaning.

RUST ELIMINATOR BATH TEMPERATURE

When the Rust Eliminator solution is heated to the recommended operating
temperature, water vapor will escape from the bath. The volume of the bath should
never drop more than 10% without the addition of water to make up this volume. The
reaction of Rust Eliminator with the surface to be cleaned can be enhanced by agitation
of the solution. Immersion time requirea .or cleaning is controlied by bath temperature
and oxide thickness on the metal. A thin rust coating is removed in 20 minutes at 190 F.

THEORY BEHIND RUST ELIMINATOR

Unlike typical acid cleaning methods, Rust Eliminator does not react with the oxide on
the surface. The chemicals in Rust Eliminator attack the oxide bond at the metal oxice
interface, reducing the strength of the bond, permitting it to be removed entirely with
rinsing after immersion in a Rust Eliminator solution. The maximum cleaning potential of
the solution is realized if the oxide coating is thin. A heavy oxide coating will be removed
but could require extended immersion times.

METAL ATTACK BY RUST ELIMINATOR
Rust Eliminator does attack the surface of the metal after the removal of the oxide ayer.

- The metal surface attack produces a slightly etched layer that is ideal for application of

a coating. The amount of surface attack varies by grade. Tests conducted have shown
no attack on stainless steel (304 and 321) for extended times. For carbon steel the
metal removal during a typical cleaning cycle is less than 20 microns.

PRODUCTION EXPERIENCE

Although Rust Eliminator is a new product in the metal cleaning arena it has proved its

worth in several applications. . : :

1. A motor rebuilding company was using hazardous acids to try to clean out rusted
cooling chambers in the motor housing. The acids were dangerous to use and dic
not perform well. in this situation the acids would attack th painted metal housing
and not clean out the rusted water flow chambers. This customer tried Rust -
Eliminator by immersing the entire housing in a heated bath. Within one-hatf hour
the previous rust clogged passages were opened and the painted housing was left
untouched. The workers for this company no longer have to wear cumbersome
protective gear when cleaning the motors. The company had found a rekiable
method to clean out these motor housings. The company has now expanded this
operation due 10 the repeatable results obtained with Rust Biminator. Rust
Eliminator allows it to rebuild a motor at a more competitive cost and provide quick
turnaround. :
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2. Another company is installing Rust Eliminator in its cleaning line to remove rust
from its progduct prior to painting. This customer estimates the throughput will be
double the current rate with Rust Eliminator as the cleaning agent.

3. A third company has used Rust Eliminator to remove the calcium build-up on the
pipes of a boiler system. In this instance Rust Eliminator was circulated through the
system for the appropriate time; discharged. the system was flushed with water
then put back into operation. This procedure dramatically reduced down time on
the boiler and eliminated the need for an expensive teardown of the boiler.

4. A company which fabricates brass pipes has found Rust Eliminator to be a good
inprocess cleaning solution. In tests conducted by an outside laboratory the
cleaning time was shown to be reduced by one-half by raising the bath
temperature from 130 F to 198 F.

5. A midwest plating company is evaluating Rust Eliminator as a surface cleaner prior
to deposition of a coating. In this instance Rust Eliminator will replace a
complicated mechanical cleaning system.

6. A metal cieaning firm has substituted Rust Eliminator for acid cleaning in its
production line. The results have been positive in two ways for this user. First the
reliability of cleaning has improved dramatically and secondly, the waste disposal
problem has been cut dramatically. In the past this customer was changing the
acid tanks every week 1o ten days depending on operating conditions. With Rus:

" Eliminator the tank did not need to be changed for up to ten to twelve weeks.

7. Anindependent laboratory evaluated several commercially available rust removers
for use on stainless castings. In this study Rust Eliminator was compared to
Chemprime, Decon 90 and Marraclean. Rust Eliminator was the only product to
test negative in the Ferroxyl test. This indicates that Rust Elimintor removed all free
iron from the surface of the castings.

DISPOSAL OF WASTE

The bulk of the oxides removed from the metal surface are insoluable in the Rust
Eliminator solution. The metals can be filtered or precipitated from the solution by
conventiona! techniques. Disposal should be in accordance with local, state and iaderai
laws applicable to the discharge location.

L om v —————
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SDSTO-ME-E (750-51a) 22 Febryary 1989

MEMORANDUM FOR RECORD

SUBJECT: Rust Eliminator; A Corrosion Removal Product

1. A demonstration of 'Rust Eliminator’', a nontoxic, monhazardous rust remover,
was given at TOAD in August 1988.

2. After viewing the demonstration and discussing the specifics of the process,
PED personnel. decided not to pursue additional testing of the product for the
following reasons:

a. Although 'Rust Eliminator' is nonhazardous when initially formulated,
it wil) become hazardous after our parts are processed through the solutiom.

b. The cost of the solution is approximately five times that of our currest
pickling solution.

c. To remove a light coating of oxidation, parts must soak in 'Rust
Eliminator' for about 20 minutes, compared to approximately 5 minutes that it
now takes. This additional soak time would significantly slow the throughput of
work in the Plating Shop.

d. It is not known if the chelates used in 'Rust Eliminator' would interfere
with the Sulfide Pretreatmqpt Process.

e. 'Rust Eliminator' cannot replace our pickling solution and there is no
additional space in the Plating Shop to install another process tank.

3. If further information is required, contact Mr. Pat Tierney, X6724.

(";::53{éE;E:Z?i_71=;7:z;;é::::1_

Fe
%4 PATRICK T. TIERNEY P
L. Chemical Engineer e
’;7“.) /3 h L ) o, Plant Engineering Secttion
' =TT e Engineering Branch
Production Engineering Division
CF:
0D/Maintenance
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PEI ASSOCIATES, INC.

TO: Craig MacPhee DATE: 8/4/89
SUBJECT: Trip report: Tooele Army Depot FROM: Jeff Davis
Contract No. DAAA15-88-D-0001 Fred Hall
Task Order No. 0004 : Dick Gerstle
FILE: 3769-4 ©C: Bob Hoye

Paul Lurk

USATHAMA and PE! personnel panicipated in meetings and a tour of the facilities at the
Tooele Army Depot (TEAD) on June 18 and 19, 1989. The purpose of this visit was to acquire
information on the operations at TEAD that are relevant to the referenced task order.
Specifically, information on VOC emissions, plastic media blasting (PMB), chemical paint
strippers, degreasing, and generation of metals-contaminated sludges was sought. Additionally,
information on a rust eliminator compound frial test was obtained as an item of specia! interest.
This is one of a series of visits to eight depots being made 10 acquire comparable data on these
topics. In the near future, USATHAMA will use this information to select and define research
projects that will be conducted by PEI under this task.

TEAD is located in Utah; about 36 miles southwest of Salt Lake City and three miles south
of Tooele. Mr. Paul Lurk represented the U.S. Army Toxic and Hazardous Materials Agency
(USATHAMA). PEI personnel present were Fred Hall, Dick Gerstie and Jeff Davis.

Our primary contacts at TEAD were: Mr. John Cluff, Chief of Facilities, Engineering
Division; Sue Richards, Chemical Engineer; Gerald Webster, Electrical Engineer; and Mr.
Clarence Alired, Chief of the Metal Processing Branch. Lioyd Laycock gave us a tour of the depot
facilities. We aiso met briefly with Mr. William Stem, Chief of Environmental Affairs.

The purpose of this trip report is to document the information obtained during the site
visit. The trip report is presented in eight sections 1o address pertinent topics included in the
scope of work of Task Order No. 0004. These sections are: Background, VOC Emissions and
Paint Operations, Blasting Operations, Alternate Chemical Strippers, Alternate Degreasers,
Electroplating Operations and Metal-Contaminated Siudges, Other Areas of Interest, and
Conclusions/Recommendations.

BACKGROUND

TEAD's primary mission is 10 maintain and supply combat vehicles rily trucks),
trailers, slectrical generator sets, and reiated mobile equipment. The depot empioys about
5,000 people. The site covers 44,096 acres, of which about 24,000 are devoted 1o depot and

siorage .
detoxitying chemical warfare agents. This part of the site (the south area) was not part of this
inspection. in addition, raiiroad maintenance shops under TEAD's jurisdiotion are iocated at Hil
NrForg“Bau.abomwmunnomofmm. Environmential matiers at the rail shop are
under 's control.

i
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TEAD is currently in compliance with environmental regulations. All hazardous wastes
are stored in designated areas on site, and then manifested and taken to permitted sites by a
licensed contractor. A list of the amount and cost of waste disposal is attached 1o this report.
These wastes are listed below in decreasing order of the total.cost of disposal for 1988.

WASTE GENERATED COST FOR DISPOSAL INCY 1988 ($)
Poly (CARC) paint sludge 136,690
Sodium hydroxide tanks 123,157
Paint filters 87,200
Phosphoric acid tanks §7,802
1.1,1-trichloroethane 54,464
Blast residue 43,327
Carbon-removing compound/paint stripper 21,092
Other drummed wastes 18,975
Poly (CARC) thinner 15,194
Accelagoid 10,784
Ename! sludge 5,684
Smut Go 5,220
Sodium hydroxide sludge 4,943
Qasoline 1,312
Sump sludge 139
TOTAL $595,983

In caiculating the above costs, each drum was assumed to contain 55 gallons, the paint
sludge was assumed to weigh 730 pounds per drum (reported density is 13.33 Ib per gallon),
and the paint fillers were assumed to weigh 300 pounds per drum. These costs do not include
those sssociated with the purchase of replacement chemicals or materials.

The following is a summary of the buildings visited and 8 brief overview of the processes
conducted in each building.

* Industris! Waste Treatment Plant (Drive by only)

* Building 600-C
— Solvent Recovery Plant

* Building 612
— Large drive-in paint booths for final painting of trucks

* Building 602
— Refurbish, sssemble and paint large( ZSKW) electrical generator sets

* Building 611
— Refurbish smalier electrical generaior sets

* Building 647 - Consolidated Paint Faoiity
- Degressing, sieam cleaning, repair and painting of truck engines

® Buliding 618 — Metal Processing Branch
- Blasting (Aluminum oxide)
— Painting (large drive-in booths with dry filters)
Chemical stripping
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° Building 637 — Engine Rebuild Branch
~— Rebuilds engines
— Vapor degreasing
— Chemical cleaning in dip tanks

° Building 639
— Engine container painting
— Drive-in water-wall paint booth being instalied

© Building 609
— Initial steam cleaning of vehicles, and radiator and fuel tank testing and repair

VOC EMISSIONS AND PAINTING OPERATIONS

TEAD operations currently emit anproximately 500 tons of VOCS per year(see attached
list of sources). Utah air poliution regulations (Section 4.9.6 g(2)(c)and (d)) limit YOC
content of paint used on small parts 10 3 to 3.5 ibs/gal, depending on the type of paint. VOC
emissions from painting larger parts like truck bodies are not specifically regulated and the
depot has negotiated permitted limits for their painting operations. Current emissions are
apparently within these permitted limits and there is little incentive to reduce VOC emissions.

Only limited amounts of methylene chioride are used for paint stripping at this plant.
This solvent is exeampt from air poliution regulations, but does cause employse exposure snd
disposal problems.

Most painting at TEAD is done using the two-component CARC system (which has & higher
VOC content than the single component CARC). Some single component CARC is also used. Air-
assisted De Vilbiss paint spray guns are used. The depot is moving toward high-volume, low-
pressure guns to improve paint transter efficiencies. Each year new replacement spray guns
that are purchased are of the low-pressure type. A total of 12 guns have been ordered so far,
and personnel plan to order 100 guns next year. TEAD usas about 420 paint spray guns per
year.

Enamel paints are used on engines because CARC} emits toxic fumes when heated above

Some operations use electrostatic spray paint application, but its use is not widespread
at TEAD. A robotic engine paint system using electrostatic paint application was cbserved. This
system cost $350,000 in 1983 and reduced paint consumption from 1.25 10 0.9 galions per
engine. Personnel noted that in robotic painting, less waste is generated It the robot only paints
with one color. if a robotic system is used 10 paint with several colors, the spray gun must be
clesned out between colors.
paint booths at TEAD use dry filters 10 rep paint perticuiates. Stee! fters ave used

dry booths and the filters are occasionally stripped of paint by using & carbon-
“nn:vmmmm. Fibergiass fters are also used in some booths in addiion 10 the
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dewatering systems installed soon. These dewatering systems were reportedly in storage, bul
the only equipment that could be found were two pumps. More specific information on the
dewatering systems was not available. '

The floors and walls of the dry paint booths are covered with a removable plastic coating.
This coating is occasionally removed and disposed as & hazardous waste.

BLASTING OPERATIONS

Numerous blasting booths are located throughout the depot, and several types of blasting
media are used, including walnut shells, aluminum oxide, steel shot (#25), and occasionally
glass beads. The spent media are not separated by type prior 10 disposal. In 1988, 393,880 b
of blast grit was disposed as a hazardous waste at a cost of $0.11/, for a total cost of
approximately $43,000.

Walnut shells are used in two booths at the depot to blast aluminum trucks,
differentials, and engine blocks. The walnut shells are collected from the floor of the booths and
recycled. The recycling system consists of a simple air separator, in which lighter particies
are entrained in the air and transported to containers for disposal, and heavier particles are
returned 10 the booth for reuse. Aluminum oxide is sometimes added 10 the walnut shelis to
remove rust. Maintenance costs for wainut shell blasting are high, and the dust created during
biasting presents an explosive hazard as defined by OSHA. Personnel are interested in replacing
these operations with sodium bicarbonate or plastic media biasting (PMB). A booth in Building
€15 is supposed 10 be capable of blasting with plastic media, but personnel indicated that it does
not operate well. Walnut shelis are currently used in the booth.

TEAD personne! have tried PMB for paint stripping in a glove box. These tests were

. and showed that plastic media reduced dust, lasted longer, and achieved faster
paint-removal rates than did walinut shells. Personne! indicated that they are interested in
acquiring a new PMB booth. However, purchasing or converting existing booths for piastic
media blasting would be very expensive; no funds are currently available for converting 10 PNB
and there is not much incentive to switch.

ALTERNATE CHEMICAL STRIPPERS

Numerous stripping operations are used throughout the depot. Large quantities of
sodium hydroxide are used for paint stripping. A total make-up of approximately 7,000 galions
is required about every 6 weeks. The tanks are occasionally pumped out
8s 8 hazardous wasts. A total of
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bottom of the tank is a very small waste stream at TOAD; therefore, even complete elimination
of this waste stream would result in only a small reduction in hazardous wasie generation.
Personnel at TOAD, however, had been toid that TEAD had purchased several drums of the
product as a substitute for phosphoric acid. '

TEAD performed several tests with Rust Eliminalor on a variety of different parts;
results of these tests are provided as an attachment 1o this reporl. Personnel conciuded that the
product about as well as phosphoric acid, but that K was much more expensive. The
manufacturer sold the material on the basis of its being a nonhazardous waste; however, after
use, the product is a hazardous waste because of the solubility of some metals. TEAD also tested
the product for long-term rust inhibition, but again the product fared no better than phosphoric
acid. Personnel at TEAD ordered only one drum of the product, and have some left over. Reports
that TEAD personnel are satisfied with Rust Eliminator and are pianning 10 replace phosphoric
acid solutions with this product are erroneous.

TEAD vuses a small quantity of methylene chioride-based paint strippers and larger
quantities of sodium hydroxide solution. The methylene chioride stripper is brushed on parts
with smalil areas of paint left on after abrasive stripping.

Some phenol-containing chemical strippers were previously used, but these have been
replaced. The IWTP has experienced no problems with Total Toxic Organics ('ITO) since these
strippers were replaced.

A carbon-temoving compound (Mil C-198533) is aiso used for paint stripping. A tota!
of 118 drums are disposed per year at a total cost of $21,092.

In Building 615 (the Metal Processing Branch), aluminum and ferrous parts are
segregated. Ferrous parts are treated with a sodium hydroxide strip, a cold water rinse, a
phosphoric acid soiution for rust removal, 8 hot akaline rinse, and compressed air for drying.
Aluminum parts are trested with an F-type paint stripper (M C-4G11GA), an etching
solution (Mil C-5541C), a nitric acid solution (Mil C-5541C, trade name Smut-Go), and
Accelagold (Mil C-5541C), with each step being followed by a cold-water rinse.

ALTERNATE DEGREASERS

Degreasers using Stoddard solvent and 1,1,1-trichioroethane are widely used at TEAD.
These degreasers are equipped with chiller systems to minimize losses and to comply with State
regulations. Spent solvents — including 1,1,1-trichloroethane, stoddard solvent, and lacquer
and polyurethane thinners — are sent 10 an on-site recovery plant where they sre distilied and
the product reused. The soivent recovery plant is fairly new and consists of 3 separate stills
manutactured by PRI (Progressive Recovery, inc.) Package Sysiems. Paint thinner is recycied
and used for wash down. The thinners are occasionally added 10 paint when there is a lot of it, but
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ELECTROPLATING OPERATIONS AND METAL-CONTAMINATED SLUDGES

TEAD conducts no plating operations at this time. Aluminum anodizing is performed, bt
this does not result in a waste problem. Some anodizing solutions contain chromium. The Turce
lmdiz&usguﬁonconmmcym.whbhisdnmwybomdhmmlmmenmm
very .

Al wastowater enters a new wastewater ireatment piant owned and operated by an

“outside contractor. The plant treats approximsately 140,000 galions of wastewater per day.

Effiuent is of drinking water Quality and is recycied for plant process use. Sludge is dewatered
in a filker press and sent off site as & hazardous waste because of its metal (chromium,
cadmium, and lead) content. Prior 10 construction of this plant, a study was conducted that
concluded that segregation of wastewater streams 10 reduce the volume of siudge treated as
hazardous would not be worthwhile. Water from the siudge dewstering is retumed to the
treatment piant inlet. Backwash water from reverse osmosis and sand filter cleaning is settied
and retumned to the piant influent or sent to the Tooele City treatment plant. The plant
occasionally experiences problems with a high pH due 1 spilling of the sodium hydroxide pamt
stripper. It also occasionally receives slugs of oil and grease. The facility is a 5-year,
temporary plant, and personnel indicated that in general it is operating well.

OTHER AREAS OF INTEREST

Waste ol is a large waste stream at TEAD because of the engines processed. Specoi s
soid through DRMO, and non-spec oil is disposed off site at a net expense. Personnel expressed
an interest in buming the waste oil in the on-site steam-generating facility.

. A furace followed by biasting is used 1o remove paint from some paris. TEAD persomel
belleve improvements can be made in this area and are interested in observing the fluidized bed
demonstration test 10 be conducted at Red River Army Depot under Task Order No. 0005.
Clarence Alired and Lioyd Laycock should be contacted regarding these tests.

The depot is also concerned with closing an old wastewater treatment lagoon, and cleaning
up groundwater contaminated with soivent.

e oraiion mm "ummymmuyoummmmmnm
ENminator is not & cost-eflective substhute for acid a8 & rust remover.

Personnel at TEAD are inlerested in the use of plastic media blasting; however, o fms
:wmumeMMUWMﬂlm“mu

Toe following fiet presents some potentis! HAZMIN projects on which USATHAMA codld
provide assistance o TEAD. o

* Determine the effectiveness of the new siudge dewalering systems.
* Re-svaluste whether the paint filers at TEAD are hazardous wastes.

s
TEAD




° Assist with purchasing a plastic media blasting booth or converting an existing booth
for use with plastic media. Conduct demonsiration tests on parts at TEAD to dewelop
data to support the purchase of a new facility.

° Evaluate the use of filters to extend the lives of sodium hydroxide solutions.
° Evaluate methods 10 extend the lives of phosphoric acid solutions.

° Evaluate combining the phosphoric acid and sodium hydroxide waste streams for
neutralization followed by precipitation of the metals to reduce the volume disposed as
a hazardous waste.

° Conduct tests to determine whether the use of recycled thinners in paints affects pamt
quality.

° Keep personne! informed of the results of the fiuidized bed demonstration testing at Red
River Army Depot.

TEAD's interests and needs will be compared to those of other depots that have been
visited. TEAD personne! should be kept informed of the results of any testing relevant 1o their
needs conducted under the current HAZMIN effort. TEAD staff were especially interested in
fluidized bed parts cleaning.
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Documents oblained from TEAD

Hazardous Waste Contract Disposals, CY 1988

List of cleaning solvents, paints and solvenis/thinners used'i-n 1988

Hazardous waste generation and disposal in 1988 at TEAD and the Hill Air Force Base Ra#l Shop
VOC emissions inventory

Results of Rust Eliminator evaluation




i ' HAZARDOUS WASTE CONTRACT DISPOSALS TEH

CY 1588 Ve 9/§9

RECAPITULATION

pon e T

1,1,1-TRICHLORDETHANE -233 DRUMS (4.25 GAL)
CARBON REMOVING COMPOUND/PAINT STRIPPER 118 DRUMS (3.25 GAL)
CASOLINE 9 DRIMS (2.65 GAL)
SUMP SLCDGE 9 DRUMS (0.28 GAL)
SODIUM HYDROXIDE SLUDGE 43 DRUMS (2.09 GAL)
POLY (CARC) PAINT SLUDGE 333 DRUMS (0«56 LB.)
POLY(CARC) THINNER 85 DRUMS ( 3.25 GAL)
OTHER DRIMMED BASTES 138 DRUMS

" VARIOUS " (GAL) 134 GAL (2‘5:' 6'“')

" VARIOUS ' (LBS) . —-

‘ BLAST CRITS 393,880 LBS ¢.11 PER LB.)
SODIUM HYDROXDE TANKS 58,927 CAL (2.09 PER GAL)
PHOSPHORIC ACID TANKS 16,421 GAL (3,52 GAL)
PAINT FILTERS " 144 DRUHS (2.25 1B.)

%, ENAMEL SLUDGE 39 DRUMS (2.65 CAL)
SMUT GO ) 26 DR (3.65:6AL)

ACCELAGOLD : $7 DRUMS (3.44 CAL)
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1. Steel Griti. €iasting, Building 615 & 637, NSN 5350 00 271 59&¢, 8,750
salllons, Density: 15.51 1t:'gal, 97-Day Yard, EMD Lot, Picked up by
usecl.

2. Sodium Hydroxide, Farts (leaning, Bldg. 615 & 637, NSN 6850 00 935,
2,850 gallons, Density: 13.33 1bs/gal, 90-Day Yard, EMO Lot, Picked sp by
. "SPCI.

3. Glass Bead Blast, Blasting, Bldg. 604, 611, and 600, NSN 5350 00 935
7697, Z?G geilons, Dersity: 29.65 1bs/gal, 90-Day Yard, EMO Lot, Picked up
y USPCI. .

4. Polyurethane Paint Sludge, Painting, Bldgs 615, 637, 647, 691, 604,
€12, €629, 611, and 602, NSN 8010 0! 160 6742, 17,000 gallons, Density:
3.33 Ips/c21, 9C-Day Yard, EWMO Lot, Picked up by USPCI.

§. <tnamel Paint waste, Painting, Bldgs 637, 609, 647, and 691, NSN 8010
1123 9278, 1,750 galtons, Density: 8.996 1bs/gal, 90-Day Yard, EMD Lot,
.icked up by USPCI.

6. Paper Filters, Paint Booths, Bldgs 612, 615, 691, 604, and 637, NSN
,+130 00 087 7208, 10,700 gallons, 90-Day Yard, EMO Lot, Picked up by USPCI.

; 7. Plating Solution, Metal Shop, Bldg 608, MSN 6850 01 064 1687, 1,500
’;a1lons, Dernsity: 9.746 1bs/gals, 90-Day Yard, EMO Lot, Picked up by
JSPCI.

8. Carburetcr Cieaner, Clean Parts, Bldg 637, NSN 2945 00 x 79 1203, 150
Jallons, Density: 9.704 1bs/gal, 90-Day Yard, EMO Lot, Picked up by USPCI.

9. Sump Sludge, Bldgs 637, 602, and 604, 350 gallons, 90-Day Yard, EMD
.ot, Picked up by USPCI.

10. Carbon Removing Compound, Clearing, Bldgs 615, 637, and 612, NSN 6850
JO 550 7453, 6,100 gallons, Density: 10.83 ibs/gal, 90-Day Yard, ERO Lot,
Picked up by USPCI. '

11. W/0 #1 Acid Waste, Cleaning, Dip Tanks, Bldg 615, NSN 6850 00 X77
3164, 1,200 gallons, Density: 9.16 1bs/gal, 90-Day Yard, EMO Lot, Picked

up by USPCI.

12. Aluminum Brightener, Cleaning, Bldgs 615 and 637, NSN 6850 01 X84
7043, 250 gallons, Density: 9.496 1bs/gal, 90-Day Yard, EMO Lot, Picked up
by USPCI. :

13. Phosphoric Acfd, Stripping, Bldgs 615 and 637, NSN 6850 00 551 9577,
6ggc allons, Density: 11.66 1bs/gal, 90 Day Yard, EMO Lot, Picked wp by

14. Paint Stripper, Stripping, Bldg 615, NSN 8010 545 3508, 450 gallonms,
. Density: 10.16 1bs/gal, 90-Day Yard, EMO Lot, Picked up by USPCI.
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15. Silicone Brake Fluid, For Brakes, Bldgs 619 and 602, NSN 9150 01 102 i
9455, 250 gallons, Density: 8.06 1bs/gal, 90-Day Yard, EM0O Lot, Picked wp
by USPCI. !

16. Sulfuric Acid, Bldg 605, NSN 6210 00 892 8138, 100 gallons, Density:
10.70 1bs/gal, 90-Day Yard, EMD Lot, Picked up by USPCI.

17. Corrosion Preventive Compound, Bldg 612, NSN 8030 01 127 3683, 500
gallons, Density: 7.1055 1bs/gal, 90-Day Yard, EMO Lot, Picked up by
uUspPCl.

18. Polyurethane Paint Chips, Paint Booth Cleaning, Bldgs 691, 615, 602,
612, and 647, NSN 8010 01 160 6742, 3,250 gallons, Density: 11.7 1bs/gal,
90-Day Yard, EMO Lot, Picked up by USPCI. :

19. Turbine 011, Used in Engines, 31dg 600, NSN 9150 00 681 5999, 50
gallons, Density: 8.25 1bs/gal, 90-Day Yard, EMO Lot, Picked up by USPL].

20. Trichlorethane, Cleaning, Bldg 611; 615, 637, 602, 612, 647, 594, 6%1,
and 600c, NSN 6810 OO0 551 1487, 5,750 gallons, Density: 11.13 1bs/gal,
90-Day Yard, EMO Lot, Picked up by USPCI.

21. Pcly Thinner, Painting, Bldgs 600, 612, 615, 609, 691, 602, 611, 647,
637, and 604, NSN 8010 00 181 8079, 4,750 gallons, Density: 7.4554
1bs/gal, 90-Day Yard, EMO Lot, Picked up by USPCI. )

. 7
22. Lacquer Thinner, Painting, Bldg 605, 594, and 647, NSN 8010 00 160
5788, 150 gallons, Density: 6.85 1bs/gal, 90-Day Yard, EMO Lot, Picked up
by USPCI.

23. MWalnut Grit, Blasting, Bl1dg 617-B, NSN 5350 00 X71 4071, 11,500
gallons, Density: 7.08 1bs/gal, 90-Day Yard, EMO Lot, Picked up by USPCI.

24. Paint Dust, Bldgs 615, 637, and 612, 250 gallons, 90-Day Yard, EWMD
Lot, Picked up by USPCI.

25. Smut Go, Stripping, Bldg 615, NSN 6850 00 X77 4070, 1,300 gallonms,
Density: 9.996 1bs/gal, 90-Day Yard, EMO Lot, Picked up by USPCI.

26. Brass Brightener, Bldg 615, 6 gallons, 90-Day Yard, EMO Lot, Picked up
by USPCI.

27. ©Gasoline, Bldgs 600, 619, 611, and 691, 200 gallons, 90-Day Yard, EMO
Lot, Picked up by USPCI. - - .

28. Enamel Alkyd, Bldg 691, NSN 8010 00 664 4761, 50 gallons, Density:
9.163 1bs/gal, 90-Day Yard, EMO Lot, Picked up by USPCI.

29. Latex Paint'laste. Bldg 615, NSN 8010 01 X84 4291, 150 gallons, 90-Day
Yard, EMO Lot, Picked up by USPCI.

30. Toluene, Bldg 520, NSN 6810 00 1627, 50 gsllons, Density:
Tdbs/gal, 90-Day Yard, EMO Lot, Picked up by USPCI. '

1 0.866

]
~




1. Tnermal Furnace Ash, Bldg 600, 50 gallons, 90-Day Yard, EMO Lot,
Picked up by USPCI.

2. Accelagold, Bldg 615, NSN 6810 01 x84 4251, 2,850 gallons, 90-Day
vyard, EMO Lot, Picked up by USPCI,




HILL AIR FORCE BASE RAIL SHOP

1. Primer Surfacer, Filling sand scratches, Bldg 1701, NSN 8010 00 X77
8883, 6 ga2llons, DRMO, Picked up by USPCI.

2. Enamel EMD Gray, Spray finishing metal on Arm& Gen. Plants, Bldg 1701,
NSN 72915 8133054, 5 gallons, DRMO, Picked up by USPCI.

3. Polyurethane Enamel Yellow, Spray Finishing metal on Locomotives, Bldg
1701, NSN 8010 00 181 8292, 6 gallons, Density: 7.772 1bs/gal, DRMO,
Picked up by USPCI.

4. Polyurethane Enamel Blue, Spray Finishing on Air Force Locomotives,
Bidg 1701, NSN 8010 00 839 5663, 2 gallons, DRMO, Picked up by USPCI.

5. Enamel Reducer, Thinning Enamel Paints, B1dg 1701, NSN 8010 00 558
7027, 10 gallons, Density: 6.364 1bs/gal, DRMO, Picked up by USPCI.

6. Epoxy Primer Thinner, Thinning Epoxy Primers, Bldg 1701, NSN 8010 01
212 1704, 24 gallons, DRMO, Picked up by USPCI.

7. Polyurethane Reducer, Thinning Polyurethane paints, Bldg 1701, NSN
8010 00 181 8079, 6 gallons, DRMO, Picked up by USPCI.

8. Primer Zinc Chormate, Priming Non-ferrous metals, Bldg 1701, NSN 8010
00 515 2211, 12 gallons, Density: 9.913 1bs/gal, DRMO, Picked up by USPC!.

S. Po1yuréthane Eng. Black, Spray finishing metal on locomotives, Bldg
1701, NSN 8010 00 X87 5251, 24 galions, DRMO, Picked up by USPCI.

10. Epoxy Primer, Priming metal parts, Bldg 1701, NSN 8010 01 187 9820, 2
gallons, DRMO, Picked up by USPCI.

11. Polyurethane Enamel Green, Spray finishing metal, Bldg 1701, NSN 8010
01 160 6742, 2 gallons, DRMO, Picked up by USPCI.

12. Enamel Black, Spray finishing locomotive parts, Bldg 1701, NSN 8010 0O
297 0591, 62 gallons, Density: 9,246 1bs/gal, DRMO, Picked up by USPCI.

13. Enamel 0.D., Spray finishing parts, Bidg 1701, NSN 8010 00 290 6648, 5
gallons, DRMO, Picked up by USPCI.

14. Enamel Gray, Spray finishing parts, Bldg 1701, NSN 8010 00 286 7731,
28 gallons, Density: 8.663 1bs/gal, DRMO, Picked up by USPCI. :

15. Primer Red Oxide, Priming Loco's & parts, Bidg 1701, NSN 8010 00 290
4078, 24 gallons, Density: 6.672 1bs/gal, DRMO, Picked up by USPCI. :

16. Bituminous, Sealing roofs on Navy generator & Army, 8ldg 1701, Bldg
1701, NSN 8030 00 709 3327, 5 gallons, Density: 8.080 1bs/gal, DRMO,
Picked up by USPCI.

17. Wash Primer, Pretreatment of bare metal, ltdg 1701, NSN 8030 00 281
2726, 12 gallon, Density: 7.997 1bs/gal, DRMO, Picked up by USPCI.
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18. .tnamel Reducer, Thinning enamel paints, Bldg 1701, NSN 54636RHK179, 12
jallons, DRMO, Picked up by USPCI.

13. Lacquer thinner, Thinning lacquer paints & primers, Bldg 1701, ®uSW
3010 00 160 5789, 120 gallons, Density: 6.789 1bs/gals, DRMO, Picked wp by
usSpPCl.

20. Lacquer Acid Resistant Black, Painting Battery Compartments, Bldg
1701, NSN 8010 00 290 6158, 1 gallon, DRMO, Picked up by USPCI.

- 2). Tar Base (lLiquid Plastic) Roof coating, Sealing roof seams on Havy

generators, Bldg 1701, 2 gallons, DRMO, Picked up by USPCI.

22. Enamel 0.D., Spray finishing Army generator parts, Bldg 1701 uS§¥ 8010
CO 577 4381, 10 gallons, DRMO, Picked up by USPCI.

23. Enamel Reducer, Thinning ename) paints, Bidg 1701, NSN 8010 0D 812
2805, 36 gallons, DRMO, Picked up by USPCI. .

24. Erame) reducer, Thinning enamel paints, Bidg 1701, NSN 8010 0D 935
0ggs, 3€ gallcns, DRMD, Picked up by USPCI.

25. Denatured Alcohol, Cutting films on safety glass, Bldg 1701, NSK 6810
00 543 7415, 12 gallons, Density: 6.664 1bs/gal, DRMO, Picked up by USPL1.

26. ¢Epoxy Primer, Spray priming metals, Bldg 1701, NSN 8010 01 193 0517, 6
gallons, DRMO, Picked up by USPCI.

27. Sand Blast Grit Abrasive Grain, Sandblast operations, Bldg 1704, NSN
5250 00 276 6123, 16,800 1bs, DRMO, Picked up by USPCI.

28. Sodium Hydroxide, Alkaline hot tank cleaning operation, Bldg 1701,
20450 1bs, Density: B8.722 1bs/gal, DRMO, Picked up by USPCI.

29. Primer 2inc Chromate, Priming Non-ferrous metals, Bldg 1701, RSN 8010
00 X77 3446, 6 gallons, DRMO, Picked up by USPCI.

30. Stoddard solvent, Cleaning electrical parts, Bldg 1701, NSN 6850 0O
264 9039,1200 gallons, Density: 6.497 Ybs/gal, DRMO, Picked up by USPCI.

31. Tuner Renu (1610, Cleaning of small electrical parts, Bldg 1701, NSNW
6850 00 X82 4166, 18 gallons, DRMD, Picked up by USPCI.

32. Tuner Renu C240, Cleaning of small electrical parts, Bldg 1701, WSN
6850 00 x82 4168, 3 gallons, DRMO, Picked up by USPCI.

33. Electronic Products Degreaser & Wash PH200, Cleaning of small .
electrigaz‘parts. Bldg, 1701 NSN 6650 00 X86 7983 3 galions, DRMD, Picked
up by USPCI.

34. Electrical Contact Cleaner Sprayon 2007, Electrical contact cleawer,
Bldg 1701, NSN 6850 00 Xx87 4453, 3 gallons, DRMO, Picked vp by USPCI.

e
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~~35. Crystal Clear 1301 Krylon, Protectant coating after cleaning

electrical pa~ts, Bldg 1701, NSN 8010 00 990 7289, 4.5 gallons, DRMO,
Picked up by USPIl.

36. Insulating Red Paint, Spray insulation of electrical parts, Bldg 170},
NSN 5970 00 785 4098, 3 gallons, DRMO, Picked up by USPCI.

37. 1Insulating Varnish Red, Spray insulation of electrical parts, Bldyg
1701, NSN 5970 00 167 1564, 3 gallons, DRMO, Picked up by USPCI.

38. Trichlorothane i,1,1, Parts degreasing & cleaning, Bldg 1701, NSW $830
00 551 1487, 500 gallons, Density: 11.004 ibs/gal, DRMO, Picked up by
uspClI.
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DISPOSITION FORM

For wee of ™is form, soe AR 340 15, the proponent sgmncy is TAGO

REFFRENCE OR OFFICE SYMBOL SUBJECT

SDSTE-MAE-S , /) Rust Eliminator Study

1Ry Dir/b'.aintehﬂém,—).";lsm kctg Chief, Pdn Engrg DiA™C 1 J‘".‘;"’w]gsz / ;;]148 '
r. Webster/pa

Dir/Engrg & Logs
10 Chief, Env Mgmt Ofc
1. Reguest your office review the attached rust eliminator study and provide commenis.
2. Specifically, are the figures and findings correct as far as you can determine?

3. Request a response by 19 January 1989.

Encl ER M. NS
Acting Chief, Production Engineering Diwision
ERETE-ELE (Dn 1.6&0 Fuet Elimimarer Stucy
€. ®recec Eng T:in Cmy Env Meomt O4c =7 Jaruveary 1€:z°T,
' . Mr. Verce/nls/JCi4

3. Evzert $cr the ‘foliowirg items the informetion in the etuvcy ie co-res
tO OV trowiecsge:

&, Fuet Elimirster mey be & hezercous weste eéfter uvese becevse cf EF
Tcuicity (resvy metele corcertraticore!). Tre essumption théet the c: =&
ctosts for Rust Eliminetcr will be regligible mey be erroneocuve. The

chosphc~iC #CiC€ 1€ rnotT ContéEninégtes with heevy metel before vee.,
#F€€L"€ET €, =rie cffice t-et tne metele ceontemineticon ie & result cf

. Ffter 4tre Incuetriel Weeteweter Trestment System ceme Cn ling. I
WES TOCUNC Sinledpetenbddestneed tHET phosproric &cid could not be g€t T&
the $scal:ty.

2., PFCC fcr this irnformetion is Jay Varnce, Environmertsl Mensgement.
Cféfice, &-t. TS04, - '
CFT Fat Endres

Chief, Environmental
raragenent Dffice

}
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Cuobject: FRust Eliminator Tesgting

To: FED
From: ESk

1) Feaeon 4o~ testingo:

tc provide ém P1%sé. “E°t

Recuestes <
€e7ficecy ©f reclacing Fhospheric Acic Dip an tetal Clesemarnc v e

— s arp  — r3

c cesle~r

¢ v1th &

troprietery miture cslled “Ruet Elirminator®,

) Test procedure:

¢. Distilletion tenl in Builing &0OLC wee used toc run tess.

- test concucted at 164F ¢ | degrees F.

- items tested were ac followe:
ITEM CONDITION
Ccver plate interior €c:le
1040 stee)

4,45

(these are icdentidying

rumbers)

Erale ehce ewrface scale
Cast iron

e

Ttan sheet light surfece

1540 rueting
L :
Derveted bplach onide

Cast item coating
already thru
KeTH line

"

Cest gQesr hesvy ruet
1tem

WE

Erele drum hesvy scele
sast rust
847

1040 steel Jight ruet
"
Cest item light rust
"9

-

TIME

S min: SO0% removel of scele
10 ¢ 0% remeining

1T " s 10U " .

5 " . eppreos LW decr peclete

remeining
rinsed, let orv: uvoe~ anepecticr
noted interior fieen rust.

S min: glichkt reduction
l (:’ ” : ”n "

1% " ¢ J0% rensining

28 " ¢ 20% remsirang

S min: cleer su-face &cprearéEnc

rinced, let dry: upor irzreciso-
ncted flash rust eoue! te thet ¢
perienced with Fhetepteric &2y 0

S min: coler lightened
rineed, let cry: Lpon ineneciicn
rnoted light flesh ruet

1IN mimn: littie change

N " 3 S0Y% recucticon

&T. " : cleened €208l tC prece-
rinsed. let drv: uccn 1mspezticr
noted light fleth rust

S minn g little chenge
10" 1 little change :
40 " : clesnet enus]l tC Dresen

rinsed, let dry: unon inspection
noted light flash rust

S min 1 SOU reguction
12 " t cleaned eoual to Dresen:
S ein : S0X reguction

cleaned equel to present

15"

L ———— e
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7) Economics

Fhosphoric Acid Fust Eliranator
Coet per Gallon to acouire £1.00  SUDLIE N
Vesrly cost to charge tentes 16825 3T
Cost per Gallon to dispose of 131.Bé ticee 1
Yesrly cost to dispose of (£1623€.24) ticte 2
Fresent flow of parts NeOH dependent | NeOHK generdent
Terperature tank heated to 1BOF ¢ 10 180+ 10
- see note X .
Flash Rust Inhibition 10 deayse Ncte 4 .
Metal removal ) 50 to &0 mg S0 tc &7 wr ‘
- ¢soe note & ° .
Level of reworl after < 87 i€ indoors Note & )

preocessing

Note 1: Assuming that the dicposel cost of "Rust Eliminator” ewcoid re
negligible after neutralization. With the Jow pH,; it ie rct roseible to
lardfill thie material without neutralization, regardless of conslrtuent
(violation of land bar). Aleo, concluded that due tc lecetion in the
stripping process there would be the same level of metel]l contemanelicon &
Frosphoric Acid presently receives.

In addition, the present dispesal cost of Fhosphoric fcid stpuld
curtail as this is one of the materials that we will be &ble to tresr 3n
house via the water treatment plart. This ie pe- the EMO, Jev Vawe, é&-
FE, Bcb Kineinger.

Note Z: Qe steated in Note 1, .thae is assumed to be neclisitle. <
longer period of testing will need to be &ccompliehed to werify tre
menufacturer claim of "unlimited tank lidfe". Due to the corne:peraticon o
dgrag out and material remaining on the surface of parte., 2dcing weter wi’
eventually dilute the solution. In the event that the “"Fuet flaimzreior”
meterials is & hydrated e2lt, #doitional coneideratic: nesc: to tE
e:tended to the amount of matgerial being removed 4rch processed garts &
the possibility of corroesion strese being induced. Only :rrtial testirg
corpleted to this point.

Ncte T: Due to the present temperature contrcllerc, there vould rot De
significant erergy savings accorclichel.

-Note 4: Fresently, rework on perts stored inside cdue t2 rureting as
neQligible (less than S%). Further, parte are noroally stored less the-
devs indoors defore surface coatings are applied (Lhe constraint here ¢’
storage space). However, partgs that are stored cutsice (esrecielldv :n
sg;funct:on with 604) are #pt to e:perience rework (¢t tire in errese 2
- - : .oa
At the present time it is impossidle to verify the manuvéscturer s °
claim that this rusting would be inhibited. Testing it underwsy te prov
or disprove this aspect. Exposure is teing made of the above tested and
coated parts. However considerastion must be given to the fact thet flcer
ruesting occurred after treatment to sove degree on the resrteo rcerts.
;::;0; was comparable to what js presently experienced w:it Fnpsphor:c

B —— T




|

Note &1 This determinetion was made comparing new Fhosphoric Acac 2t
strenQgth ond operating conditions used in 613 and 677 to "Fust
Eliminator”. Temperazture was #s3 noted above. Thie is arn agpro: isste

firet anslysie.

Note é: Farte thet &re stored irnside are generally storec for less thi
{ive days (due to space constreintg) before paintirg. These parts rere
contribute to & reworl preoblem. FKeworlk occurg in conjunction with part
thet are stored outsice (tsuch 25 at 674) during wet periods (this enher
rugsting). At thisc peint, rewecr! jc estimated Lo be 25 per cent.

4) Conclusions: The applicetion that waes being consicered here wag t¥
substitution of the deructer, Rust Eliminator, for the presantly uset
Fhosphoric Acid material. Due to the fact that the Socium Hydroxice
treatment (which serves as a coating remover and deruster) for the ferr
metal parts is the bottle neclh in the processing, rc tirect time saving
will be accomplishecd by subetituting "Rust Eliminster” for Phosphoric
Acid. The only savinQs that mey be reslice with the "Fust Elimirator™
material would possibly be & cecresse in the amourt of rewcrl cf iters
exposed to the environment, Thic i€ beino actively e plored. bt thas
study will talke some time, depending on e:posure corditions. Cne othe
question that may be of sigrificance is the quelity cortrcl in the
sormulation of the material. The preoported pH in the literature is 2.¢
.23 however, laboratory analveie indicseted e pH of 1.7,

This brings up the considerastion of reworl.. How much monetary savinge
could be achieved through & reduction of rewor) tcoc precent items or {l¢
rust prevention. Eeseo on the data ogathered at thae roint, the level ¢
rework due to subsequent process {flaeh rueting or inadecuste initial
treatment is as high aes 5%, but only during perioce of i1ncliment westt
‘precipitation). At a result, the figures indicete thet the materisl
“"Rugt Eliminator" muet be tested further in this ares #no prove ocut
{avorably to be considered e¢nv further from an economic stenZpoint. &%
this point, considerinp ccet., covered storage aress #re &lte sugpested
be considered.

The bottom line of thie study is that the "Rust Elirmiretor™ would need
rteve & life of at least four yeesrs to be economic (:dced ir. & lador fac
#¢nd downtime on the metel orcoceseing line to &rrive &t thig) with the
premise that the waste trestment plent wil) be adble to accomodete cdicsrc
of used process Fhosphoric Acid. The orly other resticnale for purchese
thie material would be very faveorable results on inhibition of resting
turing extended time cutdeore during incliment concitions.

P ity e
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Performe 4 follow up on "Rust Eliminator”. The items that ] had pleccd cutsiie to
seather had faired no better than those conventionally trested (Phosphoric Aciz).
Cann>t be optormistic about this product.

Due 20 the performance I noted in rust prevention, it is ry opinion thet "Fus
Elirinater” not be used tc replace Phosphoric Acid. Further, request if there is any
desire by managment for further testing, please inform dismsedver. Jdirvect.om.

HAZEL THOMAS
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