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EXECUTIVE SUMMARY

Aircraft washing operations generate large quantities of wastewater containing free and
emulsified oils, heavy metals, and suspended solids in concentrations frequently exceeding local
discharge limits. Naval activities typically treat this waste stream with an oil/water separator
(OWS) prior to discharging into a sanitary sewer. This practice, however, is not always
recommended since it puts the Navy at risk of upsetting publicly owned treatment works and
harming the environment. '

Some Navy activities have recently purchased off-the-shelf, closed-loop recycling systems to
manage aircraft washrack wastewater. However, these systems proved unreliable and the
recycled wash water quality has been reported as suspect. After evaluating these off-the-shelf
closed loop recycling systems implemented at various Navy bases, it became apparent why these
systems failed performance claims. Subsequently, the Naval Facilities Engineering Service
Center (NFESC) proposed to develop a Closed Loop Aircraft Washrack Wastewater Recycle
System (CLAWWRS) based on field proven chemical treatment followed by pre-coat filtration
technologies. With support from the Naval Facilities Engineering Command, Naval Air System
Command (NAVAIR), Marine Air Wing and Marine Corps Air Ground Combat Center
(MCAGCC), NFESC integrated a prototype CLAWWRS with an existing washrack at
MCAGCC, Twentynine Palms. '

In the process of designing the system, NFESC contacted representatives from Naval Air System
Command (NAVAIR) to discuss the criteria for using recycled aircraft washrack wastewater.
Technical Manual NAVAIR 01-1A-509 identifies issues regarding aircraft washing operations.
The manual addresses the chloride concentration of the wash and rinse waters and the alkalinity
of the cleaning detergent stating that waters used for washing/rinsing the aircraft must have a
chloride level below 400 ppm and the detergent’s alkalinity must be less than a pH 10.
Additionally, representatives from NAVAIR recommended that recycled wash water used on
aircraft shall be followed by a fresh water rinse.

From May to December 1998, NFESC field tested the CLAWWRS to determine its overall
effectiveness. As stipulated in the MCAGCC'’s standard operating procedure for aircraft
washing operation, a sole specific water-based detergent with non-ionic surfactant was used
throughout the test phase. The test incorporated a low flow pressure washing system into the
CLAWWRS that further reduced fresh water consumption. Marine Corp personnel from
MCAGCC maintained and operated the CLAWWRS while visiting air squadrons cleaned fixed
and rotary wing aircraft. A variety of powered support vehicles and equipment were also washed
at the site. The wash crews surveyed were pleased with integration of the system, the improved
cleaning efficiency, and the reduced time required for each wash.

Initial laboratory analysis for the processed wastewater from the CLAWWRS showed very
favorable results in removing oils, solids, and heavy metal contaminants. Oils and grease were
reduced to less than 15 ppm. Suspended solids were removed to less than 1.0 ppm, and heavy
metals consistently reduced to under 0.1 ppm. Additionally, the chloride concentration was
monitored throughout the evaluation. With the continual addition of fresh water used for final
rinse, the chloride concentration in the recycled water was maintained well below 400 ppm. It is



not anticipated that chloride treatment will be required for the system at MCAGCC. The

recycled water contained 30% to 50% recycled detergent that was reused on subsequent washes.

Historically, a combined arm exercise (CAX) would consume 100,000 gallons of freshwater.
However, by using the CLAWWRS a CAX consumes only 15,000 gallons of freshwater.

This User Data Package (UDP) provides information and guidance to activities requiring or
using a CLAWWRS for their cleaning operations. This UDP addresses issues concerning
economic feasibility, site selection and preparation, operator requirements and regulatory
requirements. A detailed discussion of the system is also included. CLAWWRS operating
instructions, system drawings test data, site preparation requirements, economical analysis, and
material data safety sheets can be found in the appendices.
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1.0 INTRODUCTION
1.1 Scope

This User Data Package (UDP) was developed by the Naval Facilities Engineering Service
Center (NFESC) for implementation and operation of the Closed Loop Aircraft Washrack
Wastewater Recycle System (CLAWWRS). The CLAWWRS was designed for utilization by
Navy activities to recycle wastewater generated from aircraft washing operations.

This UDP is intended to give guidance to activities operating a CLAWWRS for their aircraft
cleaning operations. The document provides details on determining economic feasibility,
identifies regulatory requirements and important factors in site selection, provides site
preparation requirements and manpower requirements, as well as detailed discussions of the
system. CLAWWRS operating instructions, drawings, test data, site preparation requirements,
economic analysis, and Material Data Safety Sheets (MSDS) can be found in the appendices.

1.2 Navy Pollution Prevention Program

The NFESC recommends recycling wastewater generated from aircraft washing operations as a
method of point source pollution prevention at Navy shore activities. This technology supports
the Navy’s Pollution Prevention Program outlined in OPNAVINST 5090.1B, Environmental And
Natural Resources Program Manual. The Pollution Prevention Act of 1990 established the
national policy that “pollution should be prevented or reduced at the source whenever feasible.”

2.0 BACKGROUND

Aircraft washing operations generate large quantities of wastewater containing free and
emulsified oils, heavy metals, and suspended solids. Management of these waste streams varies
from activity to activity. The most prevalent practice utilizes treatment with an oil/ water
separator (OWS) prior to discharging into a sanitary sewer. This practice is not recommended
due to the emulsified oils generated by the detergents and heavy metals found in the waste
stream. Conventional OWSs do not remove these contaminants, which are commonly found at
levels that exceed sanitary sewer discharge limits. Therefore, the practice of direct discharge
into a sanitary sewer after treating with an OWS has been determined environmentally unsound
and not in agreement with current and emerging environmental pretreatment requirements.
Some activities have purchased off-the-shelf, closed-loop recycling systems to manage this
wastewater. However, these systems have proven unreliable and the recycled washrack water
quality has been reported as suspect. A number of these systems have high maintenance
requirements and many stand inoperative, waiting to be excessed to a Defense Reutilization
Management Office.

After evaluating off-the-shelf closed loop recycling systems implemented at several Navy bases,
it became apparent why these systems failed to perform as claimed. Subsequently, the NFESC
proposed to develop a CLAWWRS. The treatment technology selected for the recycle system
was based on chemical treatment followed by pre-coat filtration. With support from the Naval
Facilities Engineering Command (NAVFAC), Naval Air System Command (NAVAIR), Marine



Air Wing and Marine Corps Air Ground Combat Center (MCAGCC), NFESC was able to build
and demonstrate a prototype CLAWWRS at MCAGCC, Twentynine Palms.

In the process of designing the system, NFESC contacted representatives from NAVAIR to
discuss the criteria for recycled aircraft wash water. There was no known criteria available that
identified constituents and associated concentrations. However, a Technical Manual (NAVAIR
01-1A-509) was identified as addressing issues regarding aircraft washing operations. The
manual addresses the chloride concentration of the wash water and the alkalinity of the detergent
to be used for cleaning. The manual basically states that waters used for aircraft washing must
have a chloride level below 400 mg/L and the alkalinity of the detergent must have a pH level
less than 10. NAVAIR strongly recommends that any recycled wash water used on aircraft shall
be followed by a fresh water rinse.

From May to December 1998, NFESC field-tested the CLAWWRS to determine the overall
effectiveness of the system. A low flow pressure wash and rinse system was incorporated with
the CLAWWRS to reduce fresh water consumption. Marine Corp personnel from MCAGCC
Twentynine Palms maintained and operated the CLAWWRS while visiting air squadrons
cleaned fixed and rotary wing aircraft. A variety of powered support vehicles and equipment
were also washed at the site (see Figures 1 through 5). The detergent used throughout the test
phase was water-based and consisted of non-ionic surfactants. This detergent, from the Navy
qualified products list (QPL), is identified in their Standard Operating Procedures as the only
detergent allowed for washing aircraft.

_ Figure 1
Washing a CH53-E Super Stallion at Expeditionary Airfield, MCAGCC



v Figure 2
Washing the AV-8B Harrier with recycled wash water

Figure 3
Visiting squadron washing the UH-1N Huey

Figure 4
Aviation ground support equipment being washed with recycled wash water




igre 5 :
Washing motor used on the airfield’s arresting gear

Laboratory analysis for the processed wastewater from the CLAWWRS showed very favorable
results in the system’s removal of oils, solids, and heavy metal contaminants (refer to Table 1 &

Appendix C). Additionally, the chloride concentration was monitored throughout the evaluation.

With the continual addition of fresh water used for the final rinse, the chloride concentration in
the recycled water was maintained well below 400 mg/L. It is not anticipated that chloride
treatment will be required for this system. The recycled water contained 30% to 50% residual
detergent that was reused on subsequent washes. Historically, a combined air exercise (CAX)
would typically consume 15,000 gallons of freshwater. However, utilizing the CLAWWRS, the
activity consumes only 1,500 gallons of fresh water, all of which can be reused for washing
additional aircraft.
Table 1
MCAGCC Twentynine Palms CLAWWRS sampling results
and pretreatment requirements

Parameter . Typical LET PWT MP&M Rule
Pretreatment Sampling Sampling Proposed
Requirement Results Results Requirements
Daily Max. Range Range Daily Max.
(mg/L) (mg/L) (mg/L) (mg/L)
Cadmium (Cd) 3.0 ND-21.7 ND 0.7
Chromium {Cr) 3.0 ND -6.6 ND 0.3
Copper (Cu) NS ND -29.0 ND 1.3
Nicke! (Ni) 3.0 0.1-5.1 ND -0.2 1.1
Zinc (Zn) 3.0 ND -43.0 ND 0.8
Oi] & Grease 100 53-206 13 -56 35
Chlorides NSR 37-192 74 - 220 NSR
TSS 800 390 - 6,220 7-50 73
pH (in pH units) 6.0-10.0 7.0-17.5 8.8-9.5 6.0-9.0
LET: Load Equalization Tank (Before Treatment) PWT: Process Water Tank (After Treatment)
TSS: Total Suspended Solids ND: Non-Detectable Limit
NS: No Specitied Requirement mg/L: Milligrams per Liter

MP&M Rule: EPA Proposed Effluent Concentration Limits



3.0 REGULATORY REQUIREMENTS AND PERMITTING ISSUES

The Environmental Protection Agency (EPA) and the Occupational Safety and Health
Administration (OSHA) are responsible for promulgating federal regulations for aircraft washmg
wastewater. Aircraft wastewater is an industrial process wastewater subject to regulations under
the EPA discharge permit legislation. States and local governments can also institute regulations
that are more stringent than Federal standards. It is very important to understand and comply
with all Federal, state and local regulations pertaining to aircraft washing operations.

The following EPA & OSHA regulations address aircraft washing operations and wastewater
management practices:

40 CFR 110 - Discharge of Oil. This standard regulates the discharges of oil that violate
applicable water quality standards or cause a film or sheen upon the surface of the water.

40 CFR 112 - Oil Pollution Prevention. This standard establishes procedures, methods,
equipment, and other requirements to prevent the discharge of oil from non-transportation related
onshore and offshore facilities into or upon the navigable waters of the United States or
adjoining shorelines.

40 CFR 122 - The National Pollutant Discharge Elimination System. The National Pollutant
Discharge Elimination System (NPDES) was established by the Federal Water Pollution Control
Act (“Clean Water Act” (CWA)). Its purpose was to develop comprehensive programs for
preventing, reducing, or eliminating the pollution of the navigable waters and ground waters, and
improving the sanitary condition of surface and underground waters.

40 CFR 260 to 268 — Resource Conservation and Recovery Act (RCRA). This standard
establishes procedures for making hazardous waste (HW) determinations and managing HW.
The standard includes regulations to identify HW; and standards for generators, transporters, and
disposers of HW.

NOTE: The California Health and Safety Code (HSC), Section 25143.2, exempts the
qualifying activity from the hazardous waste facility permit requirement if certain
conditions are met. Some of the conditions include recycling the processed waste within
90 days and managing the waste in accordance with the California HSC and regulations
adopted by the Department of Toxic Substance Control.

40 CFR 50 - National Primary and Secondary Ambient Air Quality Standards. NAAQS
sets the minimum standards for air quality across the United States. Commonly, specific limits
for states and local areas are more stringent than Federal guidelines. This is especially true for
areas of non-attainment (areas that cannot meet NAAQS standards).

29 CFR 1910.1200 — Hazard Communication. This OSHA standard ensures that the hazards
of all chemicals produced or imported are evaluated, and that information concerning their
hazards is transmitted to employers and employees. The information is to be transmitted by




means of comprehensive hazard communication programs, which include container labeling,
signs, MSDS, and employee training.

Metal Products & Machinery (MP&M) Rule: The EPA is developing industrial water
pollution control regulations for facilities discharging directly to surface waters of the United
States and indirectly through publicly owned treatment works. The proposed regulation will
cover existing and new facilities that manufacture, rebuild, or maintain finished metal parts,
products, or machines. A list of some of the proposed effluent concentration limits is included in
Table 1. Promulgation of the final rule is set for December 2002.

3.1 Regulations Discussion

All of these regulations may or may not apply to the operation of a CLAWWRS. Depending on
the configuration of the CLAWWRS, location of the discharge point, and usage of recycled
water will dictate the regulations governing the permitting process. Each regulation addresses
different scenarios.

All point sources discharging wastes into surface waters are mandated to have a NPDES permit.
The NPDES permit requires discharges to comply with established effluent limits. A State
agency or the EPA (if the state is not delegated this responsibility) regulates these discharges.
The issuing agency incorporates the Federal effluent limitation guidelines and specific state
limits.

NPDES permits are not required when discharges are diverted into local sewer systems.
However, the discharged wastewater characteristics must meet sewer discharge pretreatment
standards. Pretreatment standards require treatment of wastewater prior to direct discharge into a
sewer system. Pretreatment standards define the necessary limits of various constituents prior to
discharge. The CLAWWRS can be used as a pretreatment system. As such, the CLAWWRS
must comply with all applicable pretreatment requirements.

States that have EPA authorization for the CWA are mandated to follow the regulatory
guidelines of the CWA. The CWA provides states and local governments provisions to
implement more stringent requirements than mandated by the EPA. State and local government
requirements will vary from region to region. The Regional Water Quality Control Board
governing the proposed CLAWWRS site should be contacted to determine specific water quality
standards. If more stringent requirements are mandated for a proposed site, the most stringent
requirement must apply.

If the CLAWWRS is used to recycle the wastewater then many of these regulations will not
apply. No NPDES or pre-treatment permits would be required since all of the wastewater will be
recycled. If partial recycling occurs, then a pre-treatment permit will be required for the fraction
of wastewater that is occasionally discharged.

Prior to applying for a specific permit, the characterization of the wastewater requiring treatment
must be known. If the wastewater is determined to be a RCRA waste, then it is advantageous to



use the CLAWWRS to recycle the waste stream in order to eliminate the need for a RCRA Part
B permit which are time consuming and expensive to obtain.

Compliance with the National Ambient Air Quality Standards (NAAQS) should also be
considered. It is critical to contact the appropriate local Air Pollution Control Districts (APCD)
to determine specific requirements for a prospective CLAWWRS site. Historically, APCD has
warranted the implementation of technologies used in CLAWWRS. Typically, system
operations do not require a permit. The activity will be required to obtain all necessary permits
to construct and operate the CLAWWRS.

4.0 ECONOMIC FEASIBILITY

System capital and recurring costs are important elements in deciding whether it is feasible to
install a CLAWWRS at a particular activity. In general, recycling systems are not always the
most cost-effective way of managing aircraft wastewater. However, certain conditions exists
that can make CLAWWRS a cost-effective alternative. Favorable conditions include activities
that promote water conservation, remote areas that do not have readily available disposal
alternatives, or when a RCRA Part B permit is required for treatment prior to discharging into
the sanitary sewer.

A cost analysis for MCAGCC Twentynine Palms is provided in Table 2 which illustrates system
fixed and recurring costs. The system has a wastewater treatment capacity of 15 gallons per
minute. |

Prior to installation of the CLAWWRS, MCAGCC Twentynine Palms spent $70,000 in 1997 to
dispose of 200,000 gallons of aircraft washrack wastewater resulting in a cost of $0.35 per
gallon. Payback periods for MCAGCC can be realized within two to three years.

Savings on detergent costs are not included but are realized since up to 50% of the detergent is
reused on subsequent washes. Two to four gallons of detergent, costing $12.00 per gallon,
would normally be used to wash a single aircraft.

5.0 CLAWWRS CONSIDERATIONS

The site applicability and preparation, wash water transporting requirements, and staffing
requirements are critical factors that must be evaluated to determine the feasibility of
implementing a CLAWWRS. The following section addresses these factors in detail (refer to
Appendix D for additional system requirements.)

5.1 Site Considerations

In general, all of the CLAWWRS have been implemented at activities that already have wash
pads equipped with sumps to collect the wastewater generated during the cleaning operations. If
an activity has a wash pad but is not equipped with a sump to collect the wastewater, then the
pad must be modified. The modification may include, sloping the pad to one location and
installing a sump or just installing a sump. If no wash pad exists, then one must be constructed




with a sump. This document does not address the actual design of the pad but will only mention
the wash pad as a reference point.

Table 2
CLAWWRS Fixed And Operation Costs*

Fixed Costs Site Preparation

o Engineering $ 5,000
o Construction $ 25,000
o Electrical $ 10,000
System
o Engineering $ 25,000
CLAWWRS Equipment B
o Treatment system $ 87,000
o Tanks $ 10,000
o Piping $ 2,000
o Accessories $ 1,000
Total Fixed Cost $165,000

Recurring Costs | »  Electricity $ 500
o Sewer & Water $ 1,000 |
o Sludge Disposal $ 1,300
o Qil Disposal (Recycle) $ 500
o Chemicals $ 2471
e Labor $ 3,469
o Plant Overhead $ 3,642
¢ Maintenance $ 4,793
o Imputed Insurance $ 1,150
Total Recurring Cost $ 18,825

Total Recurring Costs per Gallon  $ 0.04

*Refer to Appendix E to view cost calculations.

The location of the CLAWWRS will impact the costs of the site preparation, therefore it is very
important to consider the following issues. The site should be located near the wash pad’s sump
where the wastewater will be collected. This will minimize the amount of piping that will be
required to transport the wastewater from the wash pad to the CLAWWRS.

The system requires 100 amp 480 VAC service. In order to minimize the cost of supplying
electrical service to the system, it is beneficial to locate the system near a power source that can
provide this service. The power source can be a substation, a pole mounted transformer, an
underground electrical vault, or a nearby building with supplemental service. If 480 VAC



service is not available, the system can be modified to run on 208 VAC. This modification may
save on implementation costs, however electrical costs will increase.

The system requires potable water for various reasons. The potable water is used for initial
cooling of the aircraft exterior, rinse water make-up, and for slurry preparation. Water lost in the
CLAWWRS slurry tank due to evaporation must be replenished with fresh water. In addition,
fresh water is needed to prepare the slurry, which consists of fresh water and diatomaceous earth
(DE). In order to minimize the cost of supplying water to the system, it is recommended that the
site be located near a water source.

Occasionally, the recycled water needs to be discarded. It is recommended to discard the water
after the eighth recycling. This water can be discharged into the sanitary sewer after
pretreatment discharge requirements are met. In addition, during the rainy season, water may
accumulate that will require treatment prior to discharging. For this reason, a sewer connection
is strongly recommended. In order to minirnize the cost of the sewer connection, the site should
be located as close to a sewer line as possible. Where a sewer connection is not available,
provisions for discarding the fresh and process water will require planning ahead of time.

The site needs to be large enough to accommodate the CLAWWRS, which includes the
treatment system, load equalization tank (LET), process water tank (PWT), high-pressure
washers, and safety shower. Special considerations must be given to providing ample clearance
for wash crews to maneuver between equipment and tanks.

Situations will arise where the utilities will not be located near the sump nor near each other.
Also, the required space for the system may impact where the site may be located. Each activity
will have its own requirements and restrictions that will dictate the number of possible locations.
From here, it will be a matter of assessing the financial burden associated with each location and
selecting the most feasible site. Figure 6 shows the general layout of the CLAWWRS equipment
pad.
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Figure 6
CLAWWRS Equipment Pad General Layout




5.2 Site Preparation Considerations

The CLAWWRS requires a secondary containment structure consisting of a berm and an
equipment pad upon which to place the CLAWWRS system equipment. The selected site must
have a minimum soil bearing pressure ranging from 2,000 to 3,000 pounds per square inch to
accommodate the weight of the equipment. The concrete specifications should follow similar
parameters. Generally, the equipment holding pad and berm must be sealed and designed to hold
water from a 48 hour rain event (50 year storm) in addition to the volume of the largest tank.
The concrete pad and berm should be sealed with material unaffected by the various chemicals
used in the system as well as the cleaners used for washing. Construction joints and cracks
should be sealed, inspected and maintained by the activity as required. Refer to Appendix B for
CLAWWRS equipment pad site drawings.

5.3 Transportation Considerations

It is critical that the wash pad be designed to collect as much wastewater possible in order to take
full advantage of the system. A properly designed wash pad allows the wastewater to collect at
one point. The lowest point of the wash pad is ideal for the sump location. The sump must be
able to accommodate a submersible pump that will transfer the wastewater to the LET. The
capacity of the submersible pump should be in the range of 20 to 50 gallons per minute.

5.4 Staffing Considerations

Personnel to operate and maintain the CLAWWRS will be selected at the discretion of the
prospective site’s management. It is recommended that the selected operator have a basic
knowledge of wastewater treatment and skill to operate an industrial system consisting of pumps,
mixers, pipes, tanks and compressors. (Refer to Section 8.0 for specifics on exact operator
qualifications and requirements.) It is also recommended that more than one operator be trained.
This ensures a back up operator when the primary operator is unavailable.

Note: During system start-up, NFESC, for a modest fee, is available to train all selected
personnel involved in operating the system with verbal instruction, as well as hands-on-training.
Instruction will take approximately one week.

6.0 WASTEWATER TREATMENT TECHNOLOGIES

Aircraft washing operations can generate large quantities of wastewater contaminated with trash
and debris, free and emulsified oils, heavy metals, and suspended solids. The goal of the
CLAWWRS is to remove these contaminants from the wastewater allowing reuse of the water
and the residual detergents. There are several key technologies used in the CLAWWRS that
make the treatment system effective. These key processes are essential and must be fully
operational to meet the objectives of the CLAWWRS. The key treatment processes include
wastewater screening, oil/water separation, chemical precipitation, oxidation, filtration, and
reverse osmosis. The basic theories are discussed in the following subsections.
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6.1 Solid Removal

Solids, trash, and debris, accumulated at the wash pad, can be extremely detrimental to the
system performance because of their capacity to damage and foul pumps. To prevent trash and
debris from entering the CLAWWRS, a perforated sheet metal is placed directly under the wash
pad sump grate. The perforated sheet with 1/8-inch diameter perforations prevents introduction
of this waste from entering the system. Failure to provide a screen will result in poor
performance of downstream equipment, fouling of downstream equipment, excessive downtime,
and accelerated equipment wear.

- 6.2 Oil/Water Separation

Aircraft wash wastewater may have small amounts of oils and grease that must be removed prior
to reuse. These oils and greases originate from leaks from both the aircraft and tow vehicles on
the wash pad. The oils are present in wastewater in two forms: non-emulsified (“free” or
“floating”) oils or emulsified oils. Two different treatment steps are used to remove non-
emulsified and emulsified oil from wastewater. The first step uses gravity separation to remove
the floatable (free) oil from the wastewater and the second step uses chemicals to break the oil-
water emulsion created by the detergent. The following sections describe these processes in
greater detail.

6.2.1 Free Oil Separation

Free oil gravity separation occurs at three points along the process flow; at the sump, the LET,
and the parallel plate separator of the CLAWWRS. The sump, the LET, and the plate separator
are considered passive gravity devices. Since free oil has a density lighter than water, free oil
separates from the aqueous waste stream and floats to the surface. The oil percentage actually
removed by gravity depends on the percent of mechanically and chemically emulsified oils
found in the wastewater. The OWS has a packing made of fiberglass corrugated plates spaced
% apart and with a cross flow configuration. The wastewater is dispersed then channeled in-
between the plates before entering subsequent treatment chambers. Rising oil in the channeled
wastewater contacts the under side surface of the corrugated slanted plates. The oil droplets then
travel upward toward the surface of the wastewater where it floats above the water fraction. As
free oil builds up, it reaches a point where it passes over a fixed baffle into an oil hopper where it
is collected and is stored for later disposal.

6.2.2 Chemically Emulsified Oil

Aircraft detergents used for exterior wash operate on the premise of polar attraction to pull off
grime from a surface being cleaned. The detergents used in Navy aircraft cleaning operations are
found in the Navy QPL. Each detergent varies in chemical makeup and concentration. The
detergents contain surfactants that chemically keep the oil in the wastewater suspended in
solution.

The CLAWWRS uses a proven demulsifying reagent to break the oil-water emulsion and create
an oil floc that is removed with DE filter. The reagent is introduced in the first chemical addition
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chamber down stream of the plate pack. The chamber is equipped with a variable speed mixer
and chemical addition system that doses the waste stream with the demulsifying reagent. The
dosage is set manually and will vary from activity to activity. The dosage concentration in the
wastewater can be expected to be between 100 to 500 mg of reagent per liter of wastewater.

6.3 Heavy Metal Removal

The CLAWWRS removes both dissolved and coagulated heavy metals from the waste stream by
means of precipitation followed by DE filtration. Sodium hydroxide is injected into the second
chemical chamber, equipped with a variable speed mixer, to raise the wastewater pH to
approximately 9.3. A pH probe and controller are used to monitor the dosage of the sodium
hydroxide into the waste stream. Raising the pH of the wastewater causes dissolved metals to
precipitate out of solution as metal hydroxides. The precipitated and coagulated metals are
removed from the wastewater by the DE filter. Although dissolved metal removal efficiency
varies from metal to metal, it was determined that the majority of metals of concern in the waste
stream could be successfully removed to below 0.1 mg/L at a pH of 9.3.

6.4 Disinfection/Oxidation

Various physical and chemical processes are available to disinfect aircraft wastewater. NFESC
selected hydrogen peroxide to serve as a prime agent for disinfection because of its relative low
cost and high oxidation potential. Another reason for using hydrogen peroxide is that it
decomposes into oxygen and water, which will have no harmful affect on wash water. It has
been used intensively in Navy treatment plants to control odor and minimize the formation of
algae. Hydrogen peroxide is also a strong oxidizer that can attack residual organics if found in
the aircraft waste stream. If desired, ozone can be used with or without ultraviolet light to
improve overall oxidation. Hydrogen peroxide is metered into the waste stream in the second
chemical addition chamber. A mixer is used to disperse the hydrogen peroxide throughout the
chamber.

6.5 Filtration

CLAWWRS uses an automated indexing filter press to remove suspended solids, and floc
precipitated from the waste stream. DE filtration removes these solids from the wastewater by
straining it through a %" to ¥2” thick filter cake medium. A DE pre-coat is applied to a 30-
micron pore space fabric filter medium prior to filtering. Wastewater is filtered through the
media where the DE coating captures the solids in its pore space. Contaminants as small as 5
microns fill the pore space as the wastewater passes through the filter.

6.6 Reverse Osmosis

Chlorides, other dissolved solids and non-ionic surfactants are removed from the process water
through reverse osmosis (RO). RO occurs if a pressure gradient opposite in direction and greater
in magnitude, than the osmotic pressure, is imposed across the membrane. Solute flow from the
more concentrated to the less concentrated region will thus occur, generating rinse water.
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The CLAWWRS RO system consists of a positive displacement pressure pump and two
chambers configured in series. The two chambers serve distinct functions: Chamber 1 removes
chlorine, suspended solids and residual oil that may pass the DE; Chamber 2 separates dissolved
solids, surfactants, and chlorides. Chamber 1 consists of a 5-micron carbon filter, intended to
protect the RO membrane from chlorine attack and residual oil fouling, extending its service life.
Chamber 2 houses the RO membrane, mainly composed of a polyamide material; the key
component in producing water acceptable for rinsing aircraft. The RO membrane rejects most of
the chlorides and surfactants in the flow allowing purified water to pass through the membrane.

7.0 CLAWWRS DESCRIPTION

The CLAWWRS includes an integrated treatment system, LET, PWT, RO, and high-pressure
washer system (see Figures 7 through 10). The system provides two types of water for reuse;
wash water with recyclable detergent and rinse water. The following describes the process flow
and equipment integration to obtain the two types of water (refer to Section 9.0 for start-up
procedures.)

7.1 Process Flow

The process flow of the system operates as follows (refer to Appendix B for flow diagrams):
During aircraft washing operations, wash and rinse waters are captured on the wash pad and
drained into a sump located at the pad’s low point. The sump pump transfers the captured
wastewater to a cone-bottom LET. The LET (also known as a holding tank) allows separation of
the different phases of the waste stream. Free oil migrates to the liquid surface and sludge settles
to the bottom.

Figure 7
Aerial backside view of the CLAWWRS
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igure

Front view of the CLAWWRS

Figure 9
Backside view of the CLAWWRS showing DE and filter paper falling into hopper

Figure 10
Front view of process logic controller (PLC) panel
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A pump transfers the wastewater from the LET to the treatment system. Any free oil in the
LET’s effluent is removed via a corrugated parallel plate separator. In time, the free oil will
accumulate on the topmost surface and eventually overflow into a 20-gallon chamber where it
can be subsequently removed. :

From the plate separator, the waste stream passes under the oil chamber and over an adjustable
weir into the first chemical addition chamber. A chemical metering system is used to introduce
the demulsifier (Emulsion Controls ECA 1350™) into the waste stream at a preset rate. ECA
1350™ demulsifies and coalesces the chemically emulsified oils.

The waste stream then flows under the baffle to the next chemical chamber for addition of
sodium hydroxide and hydrogen peroxide. The sodium hydroxide is added to increase the pH to
approximately 9.3 to precipitate the heavy metals as metal hydroxides. Hydrogen peroxide is
added to oxidize organics and control odor and the growth of algae. Chemical metering systems
are also used for adding sodium hydroxide and hydrogen peroxide. A pH controller is used to
control the sodium hydroxide metering system and the hydrogen peroxide metering system is
manually preset.

The waste stream then enters the filter inlet tank where DE is periodically added and mixed prior
to dewatering the filter medium. The wastewater in the filter inlet tank is then pumped through a
four-stage indexing filter. The filter for the treatment system uses a DE pre-coat that is pre-
applied to a 30-micron pore space fabric filter media prior to filtering. The DE size averages 30
microns and is capable of filtering solids of particle size 5 microns or greater by capturing them
in the DE pour space. As contaminants fill the pore spaces, the pressure differential across the
medium increases. When a pressure differential of 25 pounds per square inch (psi) is reached or

. a process time of 60 minutes passes (whichever comes first) the system automatically changes to

low and high blow-down mode. In this mode compressed air is forced into the DE chamber
pushing out excess water and discharging it back into the treatment system. When air pressure
reaches a differential pressure of approximately 3 psi across the filter, blow-down mode is
completed and the filter chamber housing is raised and the filter paper advanced. The DE
captured contaminants and used paper fall into a sludge hopper as the paper advances. The spent
DE is dumped from the hopper into a Department of Transportation approved container for
offsite disposal. The spent DE must be tested and disposed in accordance with environmental
regulations.

The process wastewater from the DE filter is stored in the PWT. Approximately 25% to 50% of
the detergent remains in the treated water and can be reused for cleaning. CLAWWRS is
designed to work with the detergent MA 102™ manufactured by JAD Chemical. Any other
detergent used may require readjustment of the chemical dosing.

To generate rinse water, the processed water is pumped through a carbon filter and RO system.
This water can then be used for initial aircraft rinsing but not for the final aircraft rinse.
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7.2 CLAWWRS Protection

Plant property and equipment protection is also of great importance. The CLAWWRS represents
a significant investment and therefore is equipped with protective devices to ensure that costly
damage does not occur in the event of a system failure. The following subsections address these
issues.

7.1.1 System Safety Protective Devices

Protective devices for CLAWWRS include an emergency shutoff push-button located on the
control panel, electrical circuit breakers in the power panels, electrical overload protection
devices for the pumps, a fail-safe (closed) valve for the LET, and an emergency shower and
eyewash station. The following paragraphs describe these protective devices.

Electrical power to the CLAWWRS can be disconnected through the main circuit breaker or
from the panel located on the unit.

A fail-safe (closed) valve is installed between the LET and the LET pump to prevent flow from
the LET to the CLAWWRS during a power failure. In addition this valve prevents wastewater
from entering the treatment system when the system is not in operation.

An emergency shower and eyewash station is installed inside the system containment berm
should the operator come in contact with wastewater treatment chemicals. A “pull” chain is
provided to activate the shower and a “step on” pedal and “hand” paddle is provided to start the
eyewash water flow.

7.1.2 CLAWWRS Inspection

To ensure system safety, the operator must perform both scheduled and unscheduled inspections
of major/minor system components and subsystems. The operator should inspect the condition
of all pumps, mixers, control valves, and instruments per the manufacturers’ recommendations.
In addition the operator should also inspect pipes, valves, fittings, tubing and tanks for leaks and
deterioration before starting, and during system operation. The operator should inspect the
working condition of all system protective devices on a regular basis. Operation and
Maintenance manuals are provided with each system.

8.0 OPERATOR QUALIFICATIONS & REQUIREMENTS

The CLAWWRS is a small-scale wastewater treatment facility. In order for this facility to
operate both safely and properly, personnel must have a basic understanding of wastewater
treatment and possess skills to perform everyday functions related to any industrial plant of this
scale. The following subsections describe the necessary skills, equipment operations, and health
and safety requirements of the CLAWWRS.
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8.1 Personnel Requirements

To properly operate the CLAWWRS, the operator must be able to accomplish a wide variety of
tasks. The following subsection describes tasks that an operator may be expected to be able to
perform.

8.1.1 Skill Requirements
The system operator must be able to accomplish the following tasks:

Transfer chemical solutions,

Perform basic maintenance on process equipment (pumps & air compressor),
Maintain operations logs,

Perform troubleshooting, and

Collect water samples (see Figurel1).

' Figure 11
Collecting water samples at the process water tank

8.1.2 Equipment Operation & Maintenance

Safe and efficient operation of the CLAWWRS requires a basic understanding of wastewater
treatment, including proper handling of corrosive chemicals, and operation of both pneumatic
and electrical equipment. A basic understanding of process chemistry, instrumentation, and
control is required to operate the CLAWWRS. ‘

9.0 ROUTINE OPERATIONS

9.1 First Time Start-Up Procedures

Follow the procedure presented below only when the system is being started for the first time or

major pipe/equipment repairs have been performed. The procedures are presented in the desired
order. :
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1. Review manufacturers’ operating manuals for all equipment.
2. Verify that all process flow valves are open.

3. Verify that service disconnects and all switches on the CLAWWRS are in the in the “OFF’
position.

4. Verify that switches for the three chemical mixers are in the “OFF” position.
5. Energize the main circuit breaker in Power Panel located outside the berm.
6. Energize the CLAWWRS by engaging the main power switch.

7. Press the green enable button. Air compressor automatically turns on.

8. IBegin filling the system with aircraft wash water.

9. Place the key switch in the “MAINT” position.

10. Fill the demulsifier feed tank with ECA 1350™ demulsifier. Adjust the flow rate of the ECA

metering pump.

11. Fill the sodium hydroxide feed tank with a 50% sodium hydroxide solution. Adjust the
stroke of the diaphragm metering pump between 50% and 100%.

12. Fill the slurry chamber with one (1) bag of DE for every two (2) feet of water added to the
slurry chamber. Add the DE prior to adding the water.

13. Fill the hydrogen peroxide feed tank with hydrogen peroxide. Adjust the flow rate of the
peroxide metering pump.

14. Adjust the mixing speeds for both electric mixers on the OWS. Avoid turbulent mixing.

15. Calibrate the pH probe and controller on the OWS per the manufacturers’ operating manual.

16. Set the pH control points to start and stop the sodium hydroxide metering pump per the
manufacturers’ operating manual.

17. Use Relay “B” in the pH controller to set a low pH alarm per the manufacturers’ operating
manual. Recommended set point for the low pH alarm is 8.9 pH.

18. Verify that the OWS sludge pump operates. Activate pump using the “ON-OFF” switch on
the OWS control panel. Turn the pump off.

19. Verify that the pre-coat pump operates. Turn the pump off.
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20. Verify that the pre-coat mixer operates. Turn the mixer off.

9.2 Daily Operating Procedures

Refer to Appendix A for photos reflecting the daily operating procedures.

1. Ensure the main water line valve is in the “OPEN” position.

2. Inspect LET and PWT for water lével and leaks. Make sure LET and PWT valves are open.

3. Ensure CLAWWRS DE slurry tank is above low level sensor. |

4. Measure level of slurry in the slurry tank. When the slurry level is about % the tanks volume
add one (1) bag of DE is addéd per two (2) foot of water added. Add the DE prior to adding

the water.

5. Ensure DE filter paper is deposited into the collection bin. This may require a watchful eye
particularly on windy days.

6. Ensure main air line valve is in the “OPEN” position.

7. Open valve below compressor tank to drain water. Close valve when complete.

8. Ensure chemical tanks are not empty. Always wear safety glasses, face shield and provided
rubber gloves prior to opening tanks and handling chemicals. Below tank valves can be left

in the open position.

9. Check oil lines in mixer regulators. Add oil if necessary. (Not required for pneumatic
mixers.)

10. Remove pH sensor from storage well. Inspect probe for cleanliness. Clean as required.
Refer to owner’s manual for cleaning procedures. Place sensor in chemical tank well.
Calibrate as required.

11. Turn main circuit breaker to the “ON” position.

12. Make sure all switches on the CLAWWRS panel are in the “OFF” position. Turn main
circuit breaker on CLAWWRS treatment system to the “ON” position.

13. Press the “Enable” button to activate the process logic controller (PLC).

14. Wait a few minutes. If necessary, press “WARNING RESET” to silence alarms. Alarms
should deactivate once compressor pressure reaches 60 psi and pH control stabilizes.
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15. If system has sat non-operational for longer than a week, place system in “MAINTENANCE
MODE” and advance filter paper approximately six inches. Adjusting the “OPEN COVER”
and “FABRIC ADVANCE” switch will do this. Place system back in “RUN” mode.

16. Position all mixer switches to the “ON” position (four switches on top row).

17. Position metering pumps (“NaOH/Poly H,0,”) switches to the “AUTO” position.

18. Turn the Sludge Pump “ON” for 10 seconds and then turn “OFF”.

19. Position filter pump to the “AUTO” position.

20. Position LET pump switch to the “AUTO” position. The System Status blue light will
illuminate if everything is operational.

21. Hydrogen peroxide pump will require priming after extended periods of non-operation.
22. Decant oil from oil chamber as required.

Note: If for any reason the system needs to be turned off during start-up, refer to the Shut Down
Procedures in Section 9.4.

9.3 Additional Daily Tasks
During normal operation, the operator should also perform the following tasks:

1. Periodically calibrate instruments per the manufacturers’ operation manuals. Instruments
include: (1) pH controller.

2. Inventory liquid level in each chemical storage tank. Prepare and add chemical solutions as
required.

3. Periodically collect effluent samples (filtered water & DE filter cake) to monitor
CLAWWRS performance.

4. Check slurry tank frequently. Maintain constant water/DE concentration by tracking slurry
level. This can be performed with a glass 1.0-liter beaker. With the slurry mixer on, collect
a 1.0 liter sample from the slurry chamber. Allow the DE to settle in the beaker. The DE
should be around 10% to 12% of the slurry mixture. Evaporation of water from the slurry
tank will increase the amount of DE in the slurry. Add water to dilute the DE to 10% to
12%. Rain will add water to the slurry tank. This will decrease the amount of DE in the
slurry. Add DE to the slurry to achieve the 10% to 12% ratio.

5. Check to see if chemical pumps are actually pumping liquid.

6. Visually check water quality at the sample port with a clean beaker.
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7.

8.

Check paper roll to see if it is indexing without jamming. Check amount of paper remaining.

Check paper feed tracking.

9.4 Shut Down Procedures

1.

7.

8.

While in the “Blow-Down” mode or “Service” mode, position the filter pump switch to the
“OFF” position.

Position the LET pump switch to the “OFF” position.
Position the remaining switches in the “OFF’ position.

Wait until the system completes its blow-down cycle (cover opens and indexes paper).

. Turn off main circuit breaker on CLAWWRS to the “OFF” position after the paper has
indexed. : ' '

Turn main power panel off.
Remove pH probe and place in the storage well. Make sure storage well is filled with water.

Secure paper roll with bungee chords to prevent free spooling din‘ing windy days.

9.5 Precautions

1.

Never put hands near the DE filter press during operation. Never put hands underneath the
DE filter press. '

CAUTION- CLAWWRS is designed to remove residual amounts of jet fuels that may coat
aircraft exterior. System will not efficiently handle large quantities of jet fuel or diesel spills.
If large quantities of jet fuels are inadvertently introduced into the system DO NOT
OPERATE. Systems must be purged. Electrical components of the system are not explosion
proof.

CLAWWRS is designed to work with the detergent MA 102™ manufactured by JAD
Chemical. Any other detergent used may require readjustment of the chemical dosing.

10.0 SYSTEM HEALTH & SAFETY REQUIREMENTS

Under normal operation and maintenance conditions, personnel perform many potentially
hazardous tasks including the use and handling of, electrical and pneumatic equipment, as well
as the handling of a variety of corrosive chemicals. In the following subsections health and
safety issues are addressed in detail.

21




10.1 OSHA Training Requirements

Since normal system operations involve the handling of a variety of hazardous chemicals or
potential HW, OSHA training is required.

OSHA Standard 29 CFR 1910.1200 requires employers to have a comprehensive hazard
communication program to train employees of the hazards in the work place. This includes
safety hazards, chemical hazards, and electrical hazards.

All employees exposed to hazardous substances, health hazards, or safety hazards; and their
supervisors and management responsible for the site are mandated to receive training that meets
the requirements of OSHA standard 29 CFR 1910.120. Operators must take a 40-hour OSHA
approved training course for hazardous materials operations. Personnel should receive 8 hours
of annual refresher training. Personnel in a supervisory capacity should receive 8-hours of
hazardous materials operations supervisor training. Additionally, all operating personnel should
participate in an annual medical monitoring program.

OSHA Standard 29 CFR 1910.134 (Respiratory Protection) states the employer needs to provide
respiratory protection when necessary to protect the health of the employee. The employer needs
to provide the appropriate respirators, which are applicable and suitable for the purpose intended.
The employer is responsible for the establishment and maintenance of a respiratory protection
program, which includes the requirements outlined in this standard.

In addition to EPA and OSHA standards, consultation with applicable local agencies to
determine applicable regional or local standards is advised.

e Contact the activity safety office to verify compliance with OPNAVINST 5100.23 Series,
the Navy Occupational Safety and Health Program Manual.

e Contact the local fire department to determine if any National Fire Protection Association
Standards apply to the CLAWWRS.

e Contact the local Department of Health Services, city or local administrators to determine
applicable regional or local standards for the CLAWWRS.

10.2 Chemical Storage & Handling

Normal system operations involve the handling of a variety of hazardous chemicals. These
include demulsifier, sodium hydroxide, hydrogen peroxide, and DE. Demulsifier, sodium
hydroxide, and hydrogen peroxide are used in liquid form while the DE is used in solid form.
The following safe handling procedures are recommended.

10.2.1 Demulsifier
The demulsifier (ECA-1350™) is a water-based blend of surface active organic compounds. It

contains a small amount of methanol. In sufficient quantities, methanol, by itself, is toxic if
ingested and may cause blindness. The demulsifier is a skin, eye, and mucous membrane
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irritant. To prevent skin and eye exposure, the operator must wear appropriate personal
protective clothing, including goggles, a splash-proof full-face safety shield, protective gloves,
and a splash-proof apron. During normal operations, the operator must periodically replenish the
wastewater treatment chemicals. Because of the small quantities of this chemical used in the
process it is recommended that the demulsifier be procured in S-gallon containers for easy
manual transfer. If 55-gallon drums of the demulsifier are procured, the transfer can be

-accomplished with pumps. When chemical transfer is complete, the operator must cap the

demulsifier storage drum and clean its dedicated transfer pump with fresh water.

If skin or eye contact occurs during chemical handling, flush with potable water from the
emergency shower/eye-wash station for at least 15 minutes, inform the supervisor or line chief,
and obtain immediate medical attention. A copy of the Demulsifier (ECA-1350™) MSDS is
included in Appendix F.

10.2.2 Sodium Hydroxide

Sodium hydroxide (NaOH) is a strong base that will quickly burn the skin and eyes. To prevent
skin and eye exposure the operator must wear appropriate personal protective clothing, including
goggles, a splash-proof full-face safety shield, protective gloves, and a splash-proof apron when
transferring the chemical.

During normal operations the operator must periodically replenish the wastewater treatment
chemicals. Sodium hydroxide used in this process is extremely corrosive. In preparing sodium
hydroxide for use, it can react violently if improperly combined with the wrong chemicals such
as acids. Sodium hydroxide may produce a large amount of heat (exothermic reaction) during
dilution therefore sodium hydroxide concentrate should be added to water. NEVER add water to
sodium hydroxide. The sodium hydroxide can be purchased in 5-gallon containers for easy
transfer. '

If skin or eye contact occurs during chemical handling, flush with potable water from the
emergency shower/eye-wash station for at least 15 minutes, inform the supervisor or line chief,
and obtain immediate medical attention. A copy of the sodium hydroxide MSDS is included in
Appendix F. :

10.2.3 Hydrogen Peroxide

Hydrogen Peroxide (H,0») is a powerful oxidizer that can irritate and burn the eyes, nose, and
throat. It can cause corneal ulcers, skin redness, and vesiculation if not handled properly. To
prevent skin, eye, and throat exposure the operator must wear appropriate personal protective
clothing, including a positive pressure self-contained breathing apparatus, splash-proof full-face
safety shield, protective gloves, and a splash-proof apron. An emergency shower and eyewash
station should be nearby in the event of accidental exposure.

During normal operations of the CLAWWRS the operator must periodically replenish the

hydrogen peroxide tank. Trained personnel are required to transfer the product from nearby
storage tanks to the CLAWWRS holding tank. Care must be exercised to prevent contact with
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incompatible materials. Hydrogen peroxide will react with some materials such as wood and
hydrocarbons. Since hydrogen peroxide will react explosively with hydrocarbons, they too must
be avoided. Storage containers to house the peroxide must also be kept away from heat sources.
A list of incompatible materials is provided in the hydrogen peroxide MSDS included in
Appendix F. Hydrogen peroxide must be stored in a properly vented container and sheltered
from direct sunlight. During hydrogen peroxide transfer, special care must be given to prevent
splashing. One-gallon hydrogen peroxide containers are provided to facilitate transfer. When
chemical transfer is complete, the operator must triple rinse the empty one-gallon containers with
fresh water. The rinsate can be placed in the process water tank or inside the inlet tank of the
CLAWWRS.

If skin or eye contact occurs during chemical handling, flush with potable water from the
emergency shower/eyewash station for at least 20 minutes, inform the supervisor or line chief,
and obtain immediate medical attention.

10.2.4 Diatomaceous Earth

Diatomaceous earth (DE) is a white or light gray powder used to filter out contaminants. DE
may irritate or burn eyes and may be a respiratory irritant. To prevent exposure, the operator
must wear appropriate personal protective clothing, protective gloves, goggles, and a respirator.

During normal operations the operator must periodically prepare a DE water slurry that is used to
pre-coat the screens on the filter press prior to processing sludge. The sludge cake removed from
the filter press is collected manually and drummed for off-site disposal.

If eye contact occurs during chemical handling, flush with potable water from the emergency
shower/eye-wash station for at least 15 minutes. If inhalation occurs, remove from dusty area,
drink water to clear throat, and blow nose to evacuate dust. As with any chemical exposure
incident, inform the supervisor or line chief, and obtain immediate medical attention. A copy of
the DE MSDS is included in Appendix F.

10.3 Electrical Equipment Maintenance

Some of the equipment used in this system is electrically powered. Maintenance of the
equipment requires potential exposure to electrical hazards that may result in shock or death
unless safe practices are strictly followed. General safe practices are provided as follows:

¢ Only qualified personnel who are authorized to work on electrical equipment and wiring
should perform electrical maintenance.

e Always assume electrical equipment and lines are energized unless they are positively
proven to be properly grounded and de-energized by lock-out/tag-out procedures.

Wear approved rubber gloves and rubber-soled shoes.

Do not test a circuit with any part of the body.

Use tools that have insulated handles.

Do not wear jewelry when working on or near electrical circuitry.
Keep all electric motors, switches, and control boxes clean.
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In addition to these guidelines, the operator must comply with all standard safety practices for
electrical work established by OSHA (29 CFR 1910.147, .269, .303, .304, .305, and .333) and
the activity’s lockout/tag-out program. All electrical repair work must be performed in
accordance with the most current copy of the National Electrical Code.

10.4 Pneumatic Equipment Maintenance

Some of the equipment used in this system is pneumatically controlled. Maintenance of the
equipment requires potential exposure to hazards associated with pressurized air lines that may
result in serious injury or death unless safe practices are strictly followed. General safe practices
are provided as follows:

e Only qualified personnel who are authorized to work on pneumatically controlled/powered
- equipment and air circuits should be allowed to perform maintenance.
e Always assume pneumatic equipment and air circuits are pressurized unless they are
positively proven to be de-pressurized by tag-out procedures.
e Wear approved personal protective equipment including safety glasses and gloves.

10.5 Confined Space Entry

Confined space entry may be required for maintenance work on CLAWWRS. When confined
space entry is required, a “gas-free” permit must be obtained prior to beginning the work. The
gas-free permit must certify that toxic and flammable gasses are absent and that sufficient
oxygen is present for a safe working environment. If respirators or self-contained breathing
apparatus are required for confined space entry, personnel must have received training and
certification in the proper use of this personal protection equipment. The local safety office
should be contacted when a gas-free permit is required.

OSHA standard 29 CFR 1910.146 contains requirements for practices and procedures to protect
employees from the hazards of entry into permit-required confined spaces.

25



11.0 POINTS OF CONTACT

NFESC is located in Port Hueneme, CA. The Pollution Prevention Division (Code 42) provides
responsive engineering and informational management support for the reduction of any
hazardous substance, pollutant, or contaminant entering a wastestream. The Pollution Prevention
(P2) Technology Development Branch (Code 421) identifies Navy P2 needs and is tasked with
research, development, testing and evaluation efforts to meet those needs. The
Information/Technology Transfer Branch (Code 423) implements P2 technologies Navy-wide.

CLAWWRS Points Of Contact
Technology Implementation/Transfer POC:

Mr. Scott Mauro

NFESC Code 423

DSN 551-4889

(805): 982-4889
maurods @nfesc.navy.mil

Mailing Address:

Naval Facilities Engineering Service Center
Information/Technology Transfer Branch, Code 423
1100 23" Avenue

Port Hueneme, CA 93043-4370

Technical POC:

Mr. Gary Anguiano

NFESC Code 421

DSN 551-1302

(805): 982-1302
anguianogd @ nfesc.navy.mil

Mailing Address:

Naval Facilities Engineering Service Center

Pollution Prevention Technology Development Branch, Code 421
1100 23" Avenue

Port Hueneme, CA 93043-4370
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APPENDIX A

DAILY OPERATING PROCEDURE PHOTOS
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Figure A-1
Ensure main water line valve is in the “OPEN” position.

Figure -
Inspect LET and PWT for water level and leaks.
Make sure LET and PWT valves are open.
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Figure A-3
Ensure CLAWWRS DE slurry tank is above low level sensor.

Figure A-4
Measure level of water prior to water addition to ensure one (1) bag
of Diatomaceous Earth (DE) is added per two (2) feet of water added.




Figure A-5
Ensure DE filter paper is contained in bin.

L\

Figure A-6
Ensure main air line valve is in the “OPEN” position.
Open valve below compressor tank to drain water. Close valve when complete.
Note! Avoid touching copper tubing on side of compressor.



Figure A-7
Ensure chemical tanks are not empty.
Always wear safety glasses, face shield and provided rubber gloves prior to opening tanks.
Below tank valves can be left on the open position.

Figure A-8
Check oil lines in mixer regulators. Add oil if necessary.
(Not required for pneumatic mixers.)



Figure A-9
Remove pH sensor from storage well.
Inspect probe for cleanliness. Clean as required.
Refer to owner’s manual for cleaning procedures.
Place sensor in chemical tank well. Calibrate as required.

Figure A-10
Turn main circuit breaker to the “ON” position



Figure A-11
Make sure all switches on the CLAWWRS panel are in the “OFF” position.
Turn main circuit breaker on CLAWWRS to the “ON” position

Figure A-12
Press the “ENABLE” button to activate PLC.




Figure A-13
Wait a few minutes. If necessary, press “WARNING RESET” to silence alarms. Alarms should
deactivate once compressor pressure reaches 60 psi and pH control stabilizes. If system has sat
unoperational for longer than a week, place system in “MAINTENANCE MODE” and advance
paper approximately six inches. Adjusting the “OPEN COVER” and “FABRIC ADVANCE”
switch will do this. Place system back in “RUN” mode.

Figure A-14
Position all mixer switches to the “ON” position (four switches on top row).




Figure A-15

Position metering pumps (“NaOH/Poly H,0,”
f w P e

~

Figure A-16
Position filter pump to the “AUTO” position.




Figure A-17
Position LET Pump switch to the “AUTO” position.
The System Status blue light will illuminate if everything is operational.
Hydrogen peroxide pump will require priming after extended periods of non-operation.




APPENDIX B
CLAWWRS FLOW DIAGRAMS
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APPENDIX C

MCAGCC TWENTYNINE PALMS
CLAWWRS SAMPLING RESULTS
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APPENDIX D
SYSTEM REQUIREMENTS
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NFESC WASHRACK WASTEWATER TREATMENT/RECYCLE
SYSTEM REQUIREMENTS
1.0 INTRODUCTION

This document delineates the activity’s requirements for the implementation of the Closed Loop
Aircraft Washrack Wastewater Treatment/Recycle System (CLAWWRS) developed at the Naval
Facilities Engineering Service Center (NFESC). These suggested requirements are expressed in
generalities since the actual implementation will vary considerably from one activity to another.
However, the implementation responsibilities of the activity and NFESC should normally be
consistent with this document.

2.0 STUDY

A waste characterization study should be performed by the activity or by NFESC to acquire
specific information needed for system design such as washrack wastewater generation rate,
detergent(s) used and type of contaminants present. From the study, the size of the CLAWWRS
and proper system chemistry can be determined.

3.0 SITE LOCATION

The activity will be responsible for identifying a site at which the system can be located. NFESC
can assist in identifying a site that is most appropriate for the system. When locating a site, the
following should be considered since they greatly effect implementation cost. The site should be
on or near the washrack facility. The site should be located near readily available utilities such
as electricity and water, and near a sanitary sewer system to minimize sewer hook-up costs. Itis
advantageous to locate the site near the wastewater collection point for pumping to the system’s
holding tank. If the site cannot be used for equipment lay-down upon delivery, then space
should be provided for storing the equipment until installation begins.

4.0 SITE PREPARATION

The activity will be required to provide a concrete pad with secondary containment for the
treatment system. Ultilities (electricity, water, and sewer connection) must be available at the
site with easy access during system installation. Installation of lighting, fencing, and emergency
eyewash and shower station will be the activity's responsibility. A sump and appropriately sized
pipeline directed to the system is also required.

5.0 POWER REQUIREMENTS

The power requirements are 240VAC with 100-amp service. The activity will be required to
bring power to the site which entails the required electrical line and main electrical panel.



6.0 PROCUREMENT AND INSTALLATION

NFESC will procure and install the treatment system which includes the treatment train, the
chemical metering systems, motor starter panels, all liquid level control systems, and the
required piping and valves.

7.0 SEWER HOOK-UP (Pre-treatment)

The activity will be required to provide the necessary sewer hook-up (or stub-up) connection for
the system. The above ground piping from the system to the sewer hook-up will be NFESC’s
responsibility, whereas excavating for underground piping for manhole or sewer pipe
connections will be the activity's responsibility. NFESC will provide sewer line specifications
(e.g. size, type of stub-up connection).

8.0 CHEMICALS

NFESC will provide up to 6 months of the chemicals required for the system. NFESC will assist
the activity in setting up the procurement of chemicals through the activity's procurement/supply
office. The activity will be responsible for setting up a storage facility for the chemicals and
subsequent procurement of chemicals, diatomaceous earth and filter paper.

9.0 DISPOSAL

The activity will be required to dispose of a diatomaceous earth cake generated by the system.
NFESC will provide a collection hopper and 3 cubic yard disposable bins. The activity must test
the sludge for proper disposal. The activity must identify a proper site to temporarily store
sludge prior to disposal.

10.0 TRAINING

' NFESC will provide necessary training for all personnel involved in the operation of the system.
An O&M manual will be provided by NFESC for start-up, operation, shutdown, and
maintenance of the system. '

11.0 PERMITS

The activity will be required to obtain all necessary permits to operate the system. This includes
applicable local, state, and federal regulatory permits. NFESC can assist the activity in the
acquisition of the permits at a nominal cost.

12.0 MISCELLANEOUS

It is suggested that activity provide a roof and fencing once the CLAWWRS system is installed
to extend the service life of equipment and to protect from pillaging.



During installation, the activity is required to provide heavy equipment (e.g. forklift) for placing
equipment inside the berm.

It is suggested that the activity identify actual user or operator of the system to incorporate

" his/her comments. :

Three types of tanks may be required for this system depending on activity requirements: 1)
holding tank, 2) processed water tank 3) spot free rinse tank. NFESC can provide funding to
procure three polyethylene tanks under 500 gallons. If additional volume is required activity
must procure. ‘

13.0 ISSUES
The activity must develop a scheme to manage storm water collected on the wash pad.

For more information contact the Naval Facilities Engineering Service Center, Port Hueneme,
California, Mr. Gary Anguiano (805) 982-1302, DSN 551-1302.
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CLAWWRS COST
SAMPLE CALCULATIONS FOR
- MCAGCC TWENTYNINE PALMS
Fixed Costs »
System Cost (NFESC): | ~ $100,000
. Equipment: - .

* CLAWWRS $87,000

¢ Tanks : $10,000

* Piping $ 2,000

* Appurtenances . $ 1,000

~ Site Prep Estimated Cost (Activity): - $40,000

* Engineering , $ 5,000

* Construction $25,000

¢ Electrical $10,000

Total Fixed Cost (Capital Investment) $140,000

Recurring Costs

Estimated 200,000 gallons aircraft wash water per year x 2.5 (safety factor) = 500,000 gal/yr

Nominal flow rate 15 gal/min.
The CLAWWRS has the following estimated recurring costs.

Electricity $500

Determine hours of operation. (Assuming 500,000 gal/year @ 15 gal/min.)
500,000 gal/yr x 1 min/15 gal x 1 hr/60 min = 555.5 hrs/yr

Horsepower (HP) requirement

ZHP =5HP (comp) + 2HP (feed pump) + Y2HP (let pump) + 2/3HP (MJXCI') +
1HP (Chemical pumps) + 1Hp (miscellaneous) = 10Hp

Cost of kW hour = $0.12/kW-hr

Total cost = $0.12/kW-hr x 555.5hrs x 10HP x .746 kW/HP = $497.28

Water & Sewer (pretreatment) $1000

Water & Sewer cost $2.00/1000gal
500,000 gal/yr x $2.00/1000gal = $1000




Sludge Disposal $1300

Testing 2 times a year @ $500/test = $1000

Assume 1000 1bs. of sludge per year

Non-hazardous waste disposal $20/Ton

Transportation cost, assume $280

Total cost $1000 + $20 + $280= $1300

Oil Disposal (Recycle) $500 (estimated)
Chemicals $2471

150PPM Demulsifier @ cost of $521/50gal eca 1350
500,000gal WW x 150gal eca/1,000,000gal WW x $521/50gal eca = $781

Sodium Hydroxide, NaOh, 50% solution @ $200/50gal x 2 = $400
Hydrogen Peroxide, H;0,,35% solution @ $200/50gal x 2 = $400
Diatomaceous Earth @ 0.39/1b x 1000 Ibs = $390
Paper Roll 250/roll x 2 = $500
Total =$2471

Labor Cost ($25 per hour) (assume ¥z x 555.5hrs x $25) $6944

Plant Overhead (105% of Labor) ' $7291
Maintenance (3% of Capital Investment) $4200
Imputed Insurance (0.5% of Capital Investment) $700
Baseline Total Recurring Costs $19,135

Recurring cost per gallon of
wastewater treated with CLAWWRS
$19,135/500,000gal $0.04/gpl

_, .
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DUPONT E I -- HYDROGEN PEROXIDE (30 TO 52%) - HYDROGEN PEROXIDE, TECHNICAL

MATERIAL SAFETY DATA SHEET

NSN: 6810002823703

Manufacturer's CAGE: 18873

Part No. Indicator: A

Part Number/Trade Name: HYDROGEN PEROXIDE (30 TO 52%)

General Information

Item Name: HYDROGEN PEROXIDE, TECHNICAL
Company's Name: DU PONT E I DE NEMOURS & CO INC
Company's Street: 1007 MARKET STREET

Company's P. O. Box: 1635

Company's City: WILMINGTON

Company's State: DE

Company's Country: US

Company's Zip Code: 19898

Company's Emerg Ph #: 800-441-3637 800-421-9300 CHEMTREC

Company's Info Ph #: 800-441-9442/302-999-4946
Record No. For Safety. Entry: 002 ’
Tot Safety Entries This Stk#: 002

Status: SE :

Date MSDS Prepared: Ol1APR88

Safety Data Review Date: 30SEP93

Supply Item Manager: CX .

MSDS Preparer's Name: J. C. WATTS

MSDS Serial Number: BDTHP

Specification Number: NONE

Spec Type, Grade, Class: NONE

Hazard Characteristic Code: D1

Unit Of Issue: CB

Unit Of Issue Container Qty: 120.0 LBS

Type .Of Container: CARBOY

Net Unit Weight: 120.0 LBS

Ingredients/Identity Information

Proprietary: NO

Ingredient: HYDROGEN PEROXIDE (SARA III)
Ingredient Sequence Number: 01

Percent: 30 - 50

NIOSH (RTECS) Number: MX0900000

CAS Number: 7722-84-1

OSHA PEL: 1 PPM

ACGIH TLV: 1 PPM; 9293

Other Recommended Limit: NONE RECOMMENDED
Proprietary: NO

Ingredient: WATER

Ingredient Sequence Number: 02

" Percent: 50 - 70

NIOSH (RTECS) Number: ZC0110000

CAS Number: 7732-18-5

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE RECOMMENDED
Proprietary: NO

Ingredient: MAGNESIUM SULFATE

Ingredient Sequence Number: 03

NIOSH (RTECS) Number: OM4500000

CAS Number: 7487-88-9

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE RECOMMENDED

01/15/98 10:46:55
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Proprietary: NO

Ingredient: ADIPIC ACID (SARA III)
Ingredient Sequence Number: 04

NIOSH (RTECS) Number: AU8500000

CAS Number: 124-04-9

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: 5 MG/M3 9394

Other Recommended Limit: NONE RECOMMENDED
Proprietary: NO

Ingredient: SUCCINIC ACID

Ingredient Sequence Number: 05

NIOSH (RTECS) Number: WM4900000

CAS Number: 110-15-6

OSHA PEL: NOT ESTABLISHED

ACGIH TLV: NOT ESTABLISHED .

Other Recommended Limit: NGNE RECOMMENDED

Physical/Chemical Characteristics

Appearance And Odor: CLEAR, COLORLESS LIQUID WITH A SLIGHTLY PUNGENT,
IRRITATING ODOR

Boiling Point: 222 TO 237F

Melting Point: -15 TO -62F

Vapor Pressure (MM Hg/70 F): 18-25 @86F

Vapor Density (Air=1): 0.8-1.0

Specific Gravity: 1.1 TO 1.2

Decomposition Temperature: NOT KNOWN
Evaporation Rate And Ref: >1 (N-BUTYL ACETATE=1l)
Solubility In Water: COMPLETE

pH: 1.8- 3

Corrosion Rate (IPY): UNKNOWN

Fire and Explosion Hazard Data

Flash Point: NON-FLAMMABLE

Extinguishing Media: WATER ONLY. NO DRY CHEMICAL, CARBON DIOXIDE OR HALON.
FLUSH AWAY WITH WATER.

Special Fire Fighting Proc: WEAR NIOSH-APPROVED+PRESSURE SELF-CONTAINED
BREATHING APPARATUS WITH FULL FACEPIECE.FOR MASSIVE FIRE,USE UNMANNED HOSE
HOLDER.MOVE CONTAINERS AWAY IF POSSIBLE.

Unusual Fire And Expl Hazrds: STRONG OXIDIZER. CONTACT WITH CLOTHING OR
COMBUSTIBLE MATERIALS MAY CAUSE FIRE. CONTACT WITH ORGANIC VAPORS OR
LIQUIDS MAY CAUSE FIRE OR EXPLOSION.

Reactivity Data

Stability: YES

Cond To Avoid (Stability): MAY DECOMPOSE ON PROLONGED STORAGE OR HEATING
WITH EVOLUTION OF OXYGEN. .
Materials To Avoid: CYANIDES, CR(6) COMPOUNDS, NITRIC ACID, FLAMMABLES,
COMBUSTIBLES, OXIDIZING AGENTS AND REDUCING AGENTS

Hazardous Decomp Products: OXYGEN GAS

Hazardous Poly Occur: NO

Conditions To Avoid (Poly): NOT RELEVANT

Health Hazard Data

LD50-LC50 Mixture: LD50 (ORAL, RAT) 75 MG/KG (75% H202)

Route Of Entry - Inhalation: YES

Route Of Entry - Skin: YES

Route Of Entry - Ingestion: NO

Health Haz Acute And Chronic: ACUTE- CORROSIVE. CONTACT WITH EYES CAN
CAUSE EYE BURNS. EFFECTS MAY BE DELAYED. CAUSES SKIN IRRITATION OR BURNS.

http://haz2.siri.org/msds/h/q395/q225.html
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CAUSES IRRITATION OF NOSE, THROAT AND LUNGS. HARMFUL IF SWALLOWED. CHRONIC-
NOT KNOWN. '

Carcinogenicity - NTP: NO

Carcinogenicity - IARC: NO

Carcinogenicity - OSHA: NO .
Signs/Symptoms Of Overexp: SKIN IRRITATION WITH DISCOMFORT OR RASH, EYE
IRRITATION WITH DISCOMFORT, TEARING OR BLURRING VISION, IRRITATION OF THE
UPPER RESPIRATORY TRACT, CORNEAL ULCERATION, SKIN BURNS OR ULCERATION,
COUGH, DIFFICULTY IN BREATHING, SHORTNESS OF BREATH

Med Cond Aggravated By Exp: PRE-EXISTING SKIN DISORDERS MAY BE MORE
SUSCEPTIBLE TO THIS MATERIAL.

Emergency/First Aid Proc: GET MEDICAL ATTENTION IF SYMPTOMS PERSIST.

SKIN: IMMEDIATELY FLUSH SKIN WITH WATER FOR 15 MINUTES WHILE REMOVING
CONTAMINATED CLOTHING. EYE:FLUSH WITH WATER FOR 15 MINUTES, HOLDING EYELIDS
OPEN. INHALED:REMOVE TO FRESH AIR. PROVIDE OXYGEN/CPR IF NEEDED. ORAL:DO
NOT INDUCE VOMITING. IF CONSCIOUS, DRINK LARGE AMOUNT OF WATER. GET MEDICAL
ATTENTION.

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: WEAR PROTECTIVE EQUIPMENTS. FLOOD AREA WITH
WATER AND DRAIN TO AN APPROVED CHEMICAL SEWER. MAY BE DESTROYED WITH SODIUM
METABISULFITE OR SODIUM SULFITE (1.9 LBS SO2 EQUIVALENT PER LB OF PEROXIDE)
AFTER DILUTING TO 5-10% PEROXIDE.

Neutralizing Agent: SODIUM METABISULFITE, SODIUM SULFITE i

Waste Disposal Method: DISPOSE OF IN ACCORDANCE WITH LOCAL, STATE AND
FEDERAL REGULATIONS. RINSE EMPTY CONTAINERS THOROUGHLY WITH CLEAN WATER
BEFORE DISCARDING.

Precautions-Handling/Storing: STORE IN A PROPERLY VENTED CONTAIENR OR IN
APPROVED BULK STORAGE FACILITIES. DO NOT BLOCK VENT. KEEP AWAY FROM HEAT
AND INCOMPATIBLE MATERIALS.

Other Precautions: AVOID BREATHING VAPORS OR MISTS. DO NOT GET IN EYES, ON’
SKIN OR ON CLOTHING. WASH THOROUGHLY AFTER HANDLING AND BEFORE EATING OR
DRINKING. REMOVE CONTAMINATED CLOTHING PROMPTLY. KEEP OUT OF REACH OF
CHILDREN.

Control Measures

Respiratory Protection: NONE REQUIRED WHERE ADEQUATE VENTILATION
CONDITIONS EXIST. IF AIRBORNE CONCENTRATION IS HIGH, WEAR A NIOSH-APPROVED
SELF-CONTAINED BREATHING APPARATUS. -

Ventilation: ADEQUATE TO MAINTAIN LEVEL BELOW TLV.

Protective.Gloves: RUBBER, NEOPRENE

Eye Protection: SAFETY GLASSES/FACE SHIELD

Other Protective Equipment: FULL COVER WORK CLOTHES, EYEWASH STATION,
EMERGENCY SHOWER

Work Hygienic Practices: OBSERVE GOOD PERSONAL HYGIENE PRACTICES AND
RECOMMENDED PROCEDURES.

Suppl. Safety & Health Data: NOTE TC PHYSICIAN:IF SWALLOWED, LARGE AMOUNT
OF OXYGEN MAY BE RELEASED QUICKLY. THE DISTENSION OF THE STOMACH OR
ESOPHAGUS MAY BE INJURIOUS. INSERTION OF A GASTRIC TUBE MAY BE ADVISABLE.

Transportation Data

Trans Data Review Date: 93273

DOT PSN Code: HMG .
DOT Proper Shipping Name: HYDROGEN PEROXIDE, AQUEOUS SOLUTIONS
DOT Class: 5.1

DOT ID Number: UN2014

DOT Pack Group: II

DOT Label: OXIDIZER, CORROSIVE

IMO PSN Code: IIL

IMO Proper Shipping Name: HYDROGEN PEROXIDE, AQUEOUS SOLUTION,
IMO Regulations Page Number: 5151

IMO UN Number: 2014

' 01/15/98 10:46:55
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IMO UN Class: 5.1

IMO Subsidiary Risk Label: CORROSIVE
IATA PSN Code: NUG

IATA UN ID Number: 2014

IATA UN Class: 5.1

IATA Subsidiary Risk Class: 8

* AFI PSN Code: NUG

AFI Basic Pac Ref: NOT ACCEPTED
Additional Trans Data: SHIPPING NAME PER MSDS.

Disposal Data

Disposal Data Review Date: 89144

Rec # For This Disp Entry: 01

Tot Disp Entries Per NSN: 001

Landfill Ban Item: YES

Disposal Supplemental Data: MSDS EFFECTIVE:10/1/79.SYNONYM:ALBONE 50 CG,
DS.KASTONE 41;PERONE 3EG,TYSUL WW.BP RANGE:106-114C.INCOMPAT:NITRIC ACID,
KMNO*REDUCING AGENTS.SEE NAT'L FIRE PROTECTION GUIDE, SEDTION 49, IN CASE OF
ACCIDENTAL EXPOSURE OR DISCHARGE, CONSULT HEALTH AND SAFETY FILE FOR
PRECAUTIONS.

lst EPA Haz Wst Code New: D001

1st EPA Haz Wst Name New: IGNITIBLE

1st EPA Haz Wst Char New: IGNITABILITY

1st EPA Acute Hazard New: NO

Label Data

Label Required: YES

Label Status: F

Special Hazard Precautions: IF INHALED, MAY BE HARMFUL. CONTACT MAY CAUSE
BURNS TO SKIN AND EYES. FIRE MAY PRODUCE IRRITATING OR POISONOUS GASES.
RUNOFF FROM FIRE CONTROL OR DILUTION WATER MAY CAUSE POLLUTION.

Label Name: DU PONT E I DE NEMOURS AND CO INC

Label Street: 1007 MARKET STREET

Label P.O. Box: 1635

Label City: WILMINGTON

Label State: DE

Label Zip Code: 19899

Label Country: US

Label Emergency Number: 800-441-7515

URL for this msds http://siri.org. 1If you wish to change, add to, or
delete information in this archive please sent updates to dan@siri.org.

http://haz2 siri.org/msds/h/q395/q225.html

01/15/98 10:46:55



REFORT MNIUMBER: 703
MBDS NO: DZ15218
EFFECTIVE DATE: 03/25/94

VAN WATERS & ROGERS INC, PAGE: 001
MATERIAL SAFETY DATA SHEET

VERSION: 005
ODUCT:  CAUSTIC SoDa SOLUTION 504,

, ORDER NO: 153521
’ PROD MO : 238211

ARTHUR O LITTLE INC
C/0 NAVAL FLEET IND
SUPPLY CTR BLDG 321-1C
250 EXECUTIVE uwaAY

QAKLAND .CA R4625 ’
VAN _WATERS & ROGERS INC. . SUBSIDIARY OF UNIUVAR (206)889-3400
S100 CARILLON POINT + KIRKLAND

Wa 8033

EMERGENCY ASSISTANCE --

FOR EMERGENCY ASSISTANCE INVOLVING CHEMICALS CALL - CHEMTREC
(800)424~-9300

FRODUCT NAME:
CAUSTIC 50DA SOLUTION S50%.

MS0S #: DZIT214

i. INGREDIENTS: (% w/w. unlese otﬁerwise noted)

Sodwum hydroxide (NaOH) Cas® 001310-73-2 42.5-50.54
Sodium carbonate (MNa2C02) CASE 000497--19--8 <Q,2%
Sodiuw chloride (NaCl) CASE 0078647-14-5 <1.0¥%
Water . CAS%# 007732-18-5 BéAl.
fhis document is prepared pursuant to the 0SHA Hazard
Comms.ication Standard (29 CFR 191¢.1200). In addition. otker
subzlances not '‘Hazardous' per this 0SHA Standard may be

Lioed, Where proprietary inaredient shows. the icdentity

m#y e made available zs provided in this standard.

2. PHYSICAL DATA:

BOILING POINT: Approximately 292F, 1450
FREEZING POINT: Approximately S8F. 140
YAF. PRESS: 1.5 mmHg, 0.2 kPa @ ZoC
VAP DENSITY: Mot apeplicshble '
cal, IN WATER: Uater solution

2P, GRAVITY: @ 200 ‘Dens.) 1.52 a/ml



REPORT NUMBER: 703
MSD3 HO: DZi521¢
EFFECTIVE DATE: 03/25/94

At

VAN WATERS & ROGERS INC. PAGE: 002
MATERIAL SAFETY DATA SHEET

VERSION: o0~
AROBUCT: CAUSTIC SODA SOLUTION S50%,

. ORDER NO: 163521
- PROD NO : 238311

______.___._-..._.._.._........--.._....-._..._.._..___.._..._____..._.__..._...._...._.___.--...-_.._--__.__....._..._...._........_..._.-

APPEARAMNCE ; Colorless to slightly colored ligquid,
ODOR: No odor,

3. FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT: Neone
METHOD USED: Not applicable

FLAMMABLE LIMITS
LFL: Not applic,
UFi.: Not applic.

EXTINGUISHING MEDIA: Non-combustible.

FIRE & EXPLOSION HAZARDS:
with amphoteric metals (s
which is flammable and/or

In water solution caustic can react

uch as aluminum) generating hydrogaen
explosive if ijanited,

FIRE-FIGHTING EQUIPMENT: Wear self-

contained (positive-pressure
if available) breathing apparatus

and full protective clothing,
&, REACTIVITY DATA:

STARILITY: <(CONDITIONS TO AVOID)

Product zbsorbe carben dioexide
from the air.

Keep containers closed and sealed.
INCOMPATIBILITY : Water’ and acid.

alkali. May react violently with water, acid, and a number of
orqganic comrounds, Caustic reacts rapidly with aluminum. tin,
and rinc. It will also react with bronze and brass.

Product is strona caustic

HAZARDOUS DFCOMPOSITION PRODUCTES: None.

HAZARDOUS POLYMTRIZATION: Will not occur.

=

o ENVIRDNMENTAL aNh DISPOSAL INFORMATION:

ACTION TO TAYZ FOR SPILLS/LEAKS: Only trained and properly

" protected Personnel chould be invoelved in spill cleanup
nperations. Acting cautiocusly, small accidental spille of
caustic soeda sclution should he carefully flushed with water,
Oilute wcid, Preferably acetirc acid. mavy he used to neutralize
only the final traces of cauctic after Tlushing,

2IEPOSAL HMETHOD: Dispossl of caustic soda muet meet zl11 Tederal,
ztate. and local regnlations, Contact The Dow Chemizal Dompany
for mdditienzl information.



REFORT MUMBER: 703 VAN WATERE & RQGERS INC, PABE: (03
MEDE NO: DZ1S21s MATERIAL SAFETY DATA SHEET

EFFECTIVE DATE: 03/25/94 VERSION: 008

LUDUCT:  CAUSTIC SODA SOLUTION 0%,

L ORDER NO: 183521
PROD NO : 238311

é. HEALTH HAZARD DATa:

EYE: Mavy cause severe irritation with corneal injury
in permarent impairment of
irritate eves.

and result
vision, even blindness. Buszts wmay

SKIM CONTACT: Short single exposure mav cause severe skin burns,

SKIN ABSORPTIONM: A single prolonaed skin 2Xpoesure is not
te result in absorption of harmful amounte. The
has not heen determined,

likely
dermal LDSO

INGESTION: May cause gastrointestinal irritation or ulceration
and severe burns of the mouth and throat. Single doese oral
L3300 has wnot been determined,

INHALATION: Dusts or mists may cau
respiratory tract.

—

SYETEMIC & OTHER EFFECTS:

se severe irritation to upper

No relevant information found.

J

. FIRST aIlb:

EYES: WATER is the only accepted method of removal of caunstic
#odsn (lve) from the eves or skin. You may have 10 seconds or
igss to aveid serious permanent injury, Therefore, IMMEDIATE
“irst aid must be given zfter any injurious exposure. Mowing
the victim from water access for transport to medical =aid
be done only on the zdvice of qualified

Mhile transporting victim +s

Cwashing if¥ possible.

should
medical personnel.
2 medical facility, continue

in cage of ave contzot., wash eyes immediately and continuously
for 30 minutes, Call for mediczl agsistance immediately.

SKINM: Immedizate cortinuved and therough washing in floewina water
) ~e

Tor 30 minutes is imFerstive while removing contaminated
iothing, Frompt msuical consultation is essential. Wash
v tuwinated clothing before reuse, Destroy contaminated shoes,

INGESTION: flc net

induce vomiting. Give larae amounts of uater
er milk if

available and transport to medical fTacility.

pre]

INHALATION: Conzult

emove toe Tresh zir if effects cCCcur,
dical. )

NOTE 7O PHYSICIaM: Corrosive.

. 1

May cause stricture, If lavaas




REPORT NUMBRER: 703 VAN UWATERS & ROGERS INC, PAGE: O
M08 NO: DZ1s218 MATERIAL SAFETY DATa SHEET
EFFECTIVE DATE: 02/25/94 : VERSION: O

ODUCT:  CAUSTIC SOL& SOLUTION S0¥%,

L ORDER N@: 163521
FROD NO : 238311

is performed, suggest endotracheal and/or esophagoscopic
control, Material is stronag alkali. If burn is present. treat
as any thermal burn, after decontaminztion, Fer burns of skin
only. Eye irrigation may be necessary for an extended period of
time to remove as much caustic as pocsible. Buratiocn of
irrigation and trdatment is at the discretion of wmedical
rersonnel, Mo specific antidote. Supportive care, Treatment
based on judamsnt of the physician in response to reactions of

- the patient,

8. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): Sodium hydroxide: O0SHA PEL and ACGIH TLV
are 2 mg/m3 Ceiling.

VENTILATION: Control airborne concentrations below the exposure

aguideline. Good general ventilation sufficient for most
eperations.

RESPIRATORY PROTECTION: In misty atmospheres, use an approved
mist respirator, If respiratory irritation is experienced. use

an approved air-zurifying respirator.

SKIN PROTECTION: Use rmrotective clethina imperviocus to this

material. Eelection of specific items such as aloves, hoots,
&rron. hard hat with face-shield or full-bedy suit will depend
on operation, Remove contaminated clothing immediately, wash
skin area with soap and water. and launder clething beTore
reuse,

EYE PROTECTION: lise chemical gogales. Full face shieid in
addition to wo@ales may be desirable to protect face. tMaintain

eve wash Tountain and safety shower at or near work ares.

¢, ADDITIONAL INFORMATION:

SPECIAL PRECAUTIONS TO EE TAKEN IN HANDLING AND STORABE*+ Frewvent

eve and s=kin contact. Do not breathe dusts or mists.

Avoid storing next to strena acids. Caustic should be stored in
clean, dry =aress, Do not =tore in underarcund tznks. Product
absorbes CC2 fromwm =zir. Keer containere closed znd sealed,

SFECIAL PRECAUTIONS FOR DILUTING CAUSTIC SODA SOLUTION:

i, ALWAYS add caustic soda solution to water uith conetant
agitation. MEVER add water ts the czustic szoda zolution.
2. The water should be iukewarm (S0-100F). MEVER etart with

hot or cold water,
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] ORDER NO: 163521
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The additien of caustic seda to liquid will c3use a rise in

temperature, If caustic soda becomes concentrated in one area,
or is =mdded *eco raridly. or is added to hot or cold liquid,
rapid temperature increase can result in DANGERQOUS wmist

ts or
boiling or spattering which may cause an immediats VIOLENT

=

ERUPTION,
M3DS 8TATUS: Reviewed and reissued, revised Ssction ¢.

REGULATORY IMFORMATION: (Not meant
regulations represented).

NOTICE: The information herein is presented in gqood faith and
believed to be accurate as of the effective date shown above,
However. no warranty, express or implied, is given., Regulstary
requirsments are subject to change and may differ Trom one location
to amother; it is the buver's responsibility to ensure that ite

1 state or provincial, and local

ertivities comply with Tedersl,
5. The following specific information is made for the purpose of
mplying with numercus federzl, state or Pprovincial, and local
safety information.

laws and requlations. See MSD Sheet Tor health and

to he allninclusive~~selected

Y.8. REGULATIONS

SARA HAZARD CATEGORY: This product hzs been reviewed asccording to ‘he
ERA "Hazard Categories” Promulagated under Sectioens 311 and 217 of the
Zurerfund 4mendment znd Rezuthorization Act of 19886 (=2

{ZARA Title III) znd
is considered, under applicable definitions, to meet the following
categories;:

An immediztes health hazard

WHMIS INFORMATION: The Danadian Workplace Ha

ra~rdeus dateriazls
Information Svetem

CWHMIS) Cluswivication for this product ig:

>y
o

LB 0TAN

TDG INFORMaTION: Fop auidance. the
Goods Class :

& Transpovtztion of Dangerous
ification far this product is
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RODUCT: CAUSTIC Z0DA SOLUTION S0%,

. ORDER NO: 163521
PROD NO : 238311

Sodium Hydroxide, Solution/Class 8, (9.2)/UN1524/11I

CONTACT: MSDS COORDINATOR VAN WATERS & ROGERS INC.
DURING BUSINESS HOURS, PACIFIC TIME (2061889-3400
11/14/95 05:10 PRODUCT: 238311 CUST NO: 2331963 ORDER NO: 163521
———————— NOTICE -

#+ UAN WATERS & ROGERS INC. ("VWAR") EXPRESSLY DISCLAIMS aALL EXPRESS OR

- — e G s Pt e St e o i e

IHPLIED WARRANTIES OF ﬁERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

o

WITH RESPECT TO THE PRODUCT OR INFORMATION PROVIDED HEREIN. AND SHALL UNDER

— - T s e e e e e e G o et it e e e S s et Sbe o e

AL INFORMATION APPEARING HEREIN IS BASED UPON DATA OBTAINED FROM THE
MANUFACTURER AND/DR RECOGNIZED TECHNICAL SQURCES. WHILE THE INFORMATION IS
BELIEVED TO BE ACCURATE, VW&R MAKES NO REPRESENTATIONS AS TO ITS ACCURACY OR
SUFFICIENCY., (CONDITIONS OF USE ARE BEYOMD VWARS CONTROL AND THEREFORE USERS
ARE RESFPONSIBLE TO VERIFY THIS DATA UNBER THEIR OUN OPERATING CONDITIONS TO
DETERMINE WHETHER THE PRODUCT IS SUITABLE FOR THEIR PARTICULAR PURPOSES AND THE
ASSUME ALL RISKS OF THEIR USE., HANRLING, AND DISPOSAL OF THE PRODUCT. OR FROM
THE FUBLICATION OR USE OF, OR RELIANCE UPON ., INFORMATION CONTAINED HEREIN.
THIE INFORMATION RELATES ONLY TO THE PROODUCT DESIGNATED HEREIN. AND DOES NOT
RELATE T ITS USE IN COMBINATION WITH ANY OTHER MATERIAL OR IN ANY OTHER
PROCEESS,

=k ok END OF MSDS = kX
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VAN WATERS & ROGERS INC.

PAGE: 0¢1
MATERIAL SAFETY DATH SHMEET

VERSION: 001
OOUCT:  FLUX-CALCINED DIATOMACEQUS EARTH

) ORDER NO: 163521

~at

PROD NO : 249580

ARTHUR D LITTLE INC
C/0 MAVAL FLEET IMD
SUPPLY CTR BLDG 321-1C
250 EXECUTIVE WAY .
O&KLAND Lh 94625

YAN WATERS & ROGERS INC, SUBSIDIARY OF UNIUVAR (206)889
&100 CARILLON POINT » KIRKLAND

EMERGENCY ASSISTANCE

FOR EMERGENCY ASSISTANCE INVOLVING CHEMICALS CALL - CHEMTREC

(800)4224-92300

-.-\-*7‘.--!\-‘11-*7‘:3\~*7'!-:’:**#**1@***:’@***********1\-3\-*:&***7‘:******-»;c ***********v‘e*******5'('*?\'***’i’*v\-***

PROBUCT IDENTIFICATION ,
**w**w**********************************************************************w@

FLUX-CALCIMED OIATOMGCEOUS EARTH
MEDS #: , P1l2445Vs

RATE ISSUED: - 23/12092
TIBUER BY: Q084E7

e e sl o e sk o o o e o o o ok e o ole o e o8 e sl ool o o e ot s o oA e o o ke o e ek Aok o o Lkl
MANUFACTURER 'S MSDS
oo o ot e o e e e o e ot o e ol o ok v o e e e b e o A ok R e

s e oo e o ke o iz R i o oA A e od ot R SUT D R T R e

s deodr ook ol ok e ok sl o e b b A o b b A A e hefe

et i oo e oo o e ke ok e o
.;r,‘\-;l;--ﬁ;1'1::ﬂ'3\'z\‘«-1#:7'-7":'-‘-:-:"!*:\E*v’e*:ﬁ?’ct’rﬁ**#*v’e*‘h:‘q‘k'.\5:11-1'?')‘\'-:’(':?':%'1'&'"-.";'(-.\".".‘" .'e:'".'v'r'-'c'\""p'-**x‘:’rx*xv#'@-*ﬁ':"v'—ﬂ'c**v,rx'l‘:xv,*’c'wv\’!& ek
I, TRODUCT IDERTIFICA&TION
-,-'v:'\~-.'\-7'\--.v'-:-,\'rr:-5:3’«-:-'-:ie'.-'r*!".ﬁ?’e********é*ﬁv\'ﬁ‘k*'!'.":'-:v'vv\":'v*'J'c,‘r7\-a'-.':"1*t"e*'a't'.\'¢u'r:$'ea'e*v\"!' ¥ 3¢ o o = v o ve ok 7€ oe e ok o ok gl o o ok o o 9k o o b
Trade Hamei{s): Dicalite 341, 279, s8%, 2900, 4200, L-10, Sp-75, Srecial

EdT low, Speedex. Srpeedplus, 0O, 0, Speedplus, Swimming Pool Grade

ceric Name:! Flux-Calcined Dizt

B

o

Ea8 4§ £8855-za-3 &

Tor Diatomaceous




REPORT NUMBER: 703 VAN WATERS & ROGERS INC. PAGE: 002
MEDS NO: P12443U8 MATERIAL SAFETY DATA SHEET

EFFECTIVE DATE: 04/12/93 VERSION: 001

RODUCT : FLUX-CALCINED DIATOMACEOUS EA?TH

. ; ORDER NO: 163521
. ] PROD NO : 249560

Chemical Name: Silica Formula: Predeminantly 5i0 2

*-:'v******7\'*9\'*******************-.‘r******‘;\'****************************************

II. PRODUCT INGREDIENTS
Fedecdech gk oo oo ok ek de ool de e e e gk e e dede s ok b e s e s ook e o e A b bk e e e o o ok o ok o ok o ook o ok ok ok o o o o ok ok ek

INGREDIENT NaME CAS MUMBER % PERMISSIBLE
. EXPOSURE LLIMIY

Flux-Calecined Diztomaceous Earth 468855-54-9 % 100 0.069 ma/m 3
Contains Crystalline Silica Respirable Mass

{Quartz - up to 5% i 14808-460-~7 (PEL calculation based
(Cristobalite - up teo 70%) 14464—-446-1 on up to 75%

crystalline silics
re: ACGIH-A.2 for TLV)

-.k*-.k-lr:k-»‘r*-k***v\-*:‘:********-Jlk-**'.‘e******-.l-*7!--»\r-.l.-**'k*********************** ook e ok ok oA Aok ook ok o

III. PHYSICAL DATA
- whhAEdIwhhhhhhd bk hdhdt ko hhddokdhh kA ok A A sk b o ook o sk e ok ok ke v ok ok i ok e o ook e o e g -

Arpearance and Odor: White to off white powder cdorless,
Boiling Point: N/A

Evaporation Rate ¢ = 1): N/A

Vapor Pressure: N/A

Specific Gravity (water = 1): 2.3%
Water Solubility (%)Y: Slight

Melting Point: N/A
Yapor Density: (Air=1): N/&
X VYolatile by Volume: N/A
***ﬁ#***ﬁ*****************k*****************ﬂﬁ*******************************#
IV, FIRE aND EXPLCSICN DATA
dee

e v e oAr o g ot gl gl e o Sk e o gl o o o 3 o ol 2 e o e e e e ok e

E v':':r':cr'a-:wv'-:*v'e'iq‘a'r*ic"t'k1':7'6*1'-2**1"::&'*'.-‘::-%‘.-‘.".*\:'.'":':'t':\‘*!".‘*‘l't***')".'."eﬂ'cv't*:-'\-v‘:v\-

Flash Point(Method): Noenflammable HERY FlammablesCombustible
Flammable limits: N/a Liauid ClassiftTicstion: N/A
Extinguishing Media: H/A futo~Ignition Temrerature: N/A

Unusual Fire sr Explosion Hazarus: None
Special Fire-Fightinag Procedures: None
ﬁww@**@ww************************************************ﬁ*******************w
Y. HEALTH HAZA&RDS A, Summary/Rizsks

1‘:-!\~7's-1lv7‘c7’-,-"va'\-~.u‘cv'v*:'r*"c*****1":*******'fc:"—.*"e:‘\-‘.'v.7'(9%*:@?‘4*%1’:fe***********;‘c*:'r******a‘c*a‘e*‘**9’!:********‘.

Summary: This product contzine crvstalline silica (cee Section I[I), Long term
inhalatien of crystalline zilica dusts may Ccausa lung ;

12 (silicesis),
Crvetalline silica has been classified zs 3 probable human carcinogen (Group



~

REFORT NUMBER: 703 VAN UATERS & ROGERS INC. P&GE: 003
MBDS NO: P12445u5 MATERIAL SAFETY DaTa SHEET

EFFECTIVE DATE: 24/12/93 VERSION: 001

ODUCT:  FLUX-CALCINED DIATOMACEDUS EARTH

, DRDER NO: 1&3521
PROD NO : 249560

2Aa) by TARC, a unit of the World Health Organization.

This product has not
been classified s carcinogen by NTP znd/or 0OSHA,

Grefco is currently in the

"process of evaluating the cenclusions reached by IARC throuah ztudies . '

sponsored by the International Diatomite Producers Acsociation (IDPA) and
conducted by The University of Washinagton School of Public Health.

Medical Eonditioﬁs Which May Be Agaravated: Pre—existing upper respiratory and
lune disease, (such as bronchitis, emphysema, asthma, or cthers),

Taﬁbet Oraganig): lungs Frimary Entry Rcute(s): Inhalation

Acute Health Effect: Traneitory upper respiratory irritant,

Chronic Health Effects: Long term inhalation of dust levels
PEL may cause lung disease (silicosisg).
as a probable human carcinogen.

in excess of the
IARC has classified crystalline silica

‘****************************************************************************

V. HEALTH HAZARDS B. Signs/Symptoms of Overexposure

.*****tﬂ*********************************************************************

Inhalation: Coughing, irritation of nese and throat; congestion may occur upon

cverexposure,

Skin Contact: N/a&

Skin ﬁbsnrption; N/A

Ingestion: Net hazardous,

Eves: Temporary irritatisn and/or inflammation.
ww*w*******w******#*w***********wa***w*******w

Moo HEALTH HAZARDS c.
e o oo e e e o s o o bk o ok ok sk ok ot ke ok e o o ke e e

Hohdodk Aot oh ek ok b b o e ok o o ook o ok ok
First Aid/Emergency Procedures
ww*ww**w*w*w******@***ﬁ**w@**ww******ﬁwwﬂ

Inhaistion: Remove from dusty area:! drink

water to clear throat: bloew nose to
2vacuate dust,

Skin Mantzect: NsA
Eves: Do noet rub sves. Flush eves with cCopious mmounts of water Lo TEMOVe 3Ny
t particles. Coensult 3 physician if dirritation rersigsts,

'n o Absorplion: NAA
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Adddkdhddddohhdddddohddsedddhobdhdd i d kb h ok d ke Ak ok ok ok oo sk ko ok ok ok ok ok s s e e ok o
VI. REACTIVITY DATA

ook hod e de *‘.*:***’k***********v‘c**u\-:&:&***a&-***-k*‘k******'k-A-**-A-*****:k*-}:******************

Stability: Material is stzble. Hazardous molvymerization will not eccur,
Chemical Incompatibilities: Hvdrofluoric acid

Cdnditions te Avoid: None in desiagned use. Avoid contact with

hyvdrofluoric
acid,.

Hazardous ﬂecomposition Products: Reacts with Hydrofluoric acid to form toxic
silicon tetrafluoride gas,

******v\'************************7’?***7’(**7\'**************************************W

VII. SPILL OR LEAK PROCEDURES
Fekdededededoddoddh de sk ek sk sk de sk s de ok e sk ol s e sk e sk ke ok ook sk ok v o ok sk e ok ok ook ok ok e e ok o ok ok ok e ok ok o ok e

ocedures for Spill/Leak: Vacuum clean or wet sweep: avoid dusting; use a
dust suppressant when suweeping.

Maste Manzgement: Net considered as hazazrdous wastes by RLCRa (40 CFR Part

261). Place waste and spillage in closed containers., Dispose of in approved
landfill. RQ-~-N/A

oo sk Ao e e sk sk e ool ok o g st ok s sk s e s s s e e e kool e ok e sk e e ok ok ok 7 ok o ok ok ok o o e ok ok o8 ok ok ok ok ok o o ke
VIII. SPECIAL FROTECTIOM INFORMATION
ek sedk s A sk Ak ook ek Stk ks s s ek stk e Aok ok ok o ok e s ok ok ok o o o e 2k ok ok ok ok ok ok ok ok o ok ok o A e ok o

Gozgalzs: Normally rnot required. May use safety evewear to protect from dusts,

filoves: Normally noet required. Mavy use aloves to protoct cverly—zensitive
sk

Respiraior: Use NIOSH approved respirators to proetect against
sproduzing dusts

2ilicesis

Ventiliation: Use adeauate exhaust ventilation and/or dust -ollection to keep
dust. lmye helow PEL.

in

Srecizl Zonsiderations Tor Repair/Maintenance of Contaminated Equipment:
Insurs prerver respiratory protection.
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IX. SPETIAL PRECAUTIONS
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VAN WAETERS y

fRINL
MATERLAL SAFETY DATA SHEET

J

ODUCT:  FLUX=-CALCINED DIATOMACEOUS EARTH

‘ ~ ORDER MO

1&3521
. PROD MO : 249380

Storage Segregation Hazrard Classes: N/&

wh% ALWAYS SEGREGATE MATERIALS BY MAJOR HAZARD CLASES **x
Special Handling/Storage: -Store in dry place,.

Repair all broken bags
immediastely. Avoid creating dust,

Maintain aocod housekeepring practircre,

Special Werkplace Engineering Controls: Adeg

uate ventilatica and zppropriste
lecul exhaust where neso

ded to keep dust levels below PEL.

(ther: Comply with 311 Federal,

State and 10cai reaulations.
FOR ADDITIONAL INFORMATION

CONTACT: HMSBs COORDINATOR VAN WATERS & ROGERS INC.
DURING BUSINESS HOURS, PACIFIC TIME (2046)889-3400

11714795 05:10 PRODUCT: 249540 CUST ND: 331943 ORDER NO: 163521

e s e o e et e e e e s v e o e e o s s e e

T N Sl i e 4l e e e e e e o = o - ——

WITH RESPECT TO THE PROBUCT QR IMFORMATION PROVIDED HEREIN, AND SHal.LL UNDER

MO CTHCUMSTGNCES BE LLIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. +-+

AL INFORMATION ARPEARING HEREIN IS EASED UPON DATS OBTAINED FRGH THE ;
MANUFALTURER AND/OR RECOGHNIZED TECHNICAL SDURCES. WHILE THE INFORHMATION I8
BELT "5 TD BE ACCURATE. VWAR MAKES NO REPRESENTATIONS &5 TN ITS AECURACY OR
SUFFISIENCY. CONDITIOMS OF USE ARS BEYOMD VWARS CONTROL AND THERZFORE USERS
ARE RESFONSIBLE TO VERIFY THIS DaTae UNDER THEIR JWH SPERATING COnNDITIONS TO
DETERMINE WHETHER THE PRODUCT
ASSUME all RISKS OF THEIR USE. HANDLING. AaMD DISPOSAL OF THE FROBUCT ., OR FROM
THE PUBLICATION OR USE OF . OR RELIANCE UPON INFORMATION CONTAINED HERETN.
S INFORMATION RELATES ONLY TO THE FRODUCT DESIGNATED HEREIM, AND DOES MNOT
aATE YO ITS USE ‘IN COMBINATION WITH ANY OTHER MATERIAL OR IMN anNY {OTHER

3 U 4 o
o E A 4

~ %+ END OF #©p

5o ROGERES INC, BAGE L O0E

LI 8]

T s i e s e o e o e . e e e = e — o . —

[
)

VERSION: 01

i85 SUITABLE FOR THEIR PARTICULAR FURPOSES AND THEY
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PRODUCT/MATERIAL: ECA 1350 EMERGENCY PHONE NOS.
MEDICAL:
MANUFACTURER: FMULSTIONS CONTROL, INC.
829 Hoover Avenue 24 HHOURS: 619/279-3986
Hational City, cA 91950 BUSINESS: 619/336-6116

SECTION 1 - MATERIAL IDENTIFICATION

TRADE NAME: EfA 4350 . PRODUCT CODE NO.: FCP10A
GENERIC NAME: Vater-soluble demulsifier MSDS CODE NO: HPIMUD03104AG
CHEMICAL NAME:  An anqueons-based biend of surface CAS REGISTRRY NO.:
active organic compounds. Not. registernd.
SYNONYMS: Mater demulsifier NIOSH REGISTRY NO.:
Not reégistered.
CHEMICAL FAMILY: Organic amines, alcohol CHEMICAL FORMUILA:

Mixture/aquenus-hasead

SECTION H - NAZARD IDENTIFICATION

AFALTI/PIIYSICAL HAZARDS: This material is an eye, skin and mooss mrntyare drvitant. It coitains
1 smll amnt of methaml which is toxic by ingestion and may cause blindess.

HAZARD LISTING: elhwol is listed by the AGGIH and by 09N

OTHER: (PSC requires a abel warning for “methanol.*

Tanks. pipes and containers retain material or material tesidite. Faihtre to exercise caution dnring cleaning,
Inainicnance, repair, or sampling operations can be hazardous and lead 16 injury. Read sections V, VIII, & X.

SECTION 111 - HAZARDOUS INGREDIENTS AND RECOMMENDED EXPOSURE LIMITS ~

HAZARDOUS INGREDIENTS RECOMMENDED EXPOSURE LIMITS
' LIMITTYPE AMOUNT AGENCY*
1) Srface aclive orgmic compounds . Hore established,
(Prywielary) _
2) Irihyl alednl (methanol) - skin 8-tr A 200 pym AO
(AS 7 67-5%-1 STEL . Xpm A

*A=ACGIH; C=CAL/OSHA; M=MSHA; O0=0SHA; X=OTHER



RODUCT/MATERIAL  ECA 1350 ~ MSDS CODE NO. HPIUDOIIMAG

SECTION IV - HEALTH IIAZARD INFORMATION

CENFERAL:  1his mierial is an eye, skin anrd micous meniyane irvitant and a skin irritanl. It also cntaing a
el amxnt of mihanol which is toxic by ingestion and may cause blindness. »

OCULAR/EYE:  This miterial is an €ye irritant. Contact with the Hiuid or its misls my cace birning,
1obee, awlling, eye berns andd rye-damge,

PUERMAL/SKIN:  This mierial is a skin frritant. Prolonged or repeated contact may canse limning, rechess.,
o hdwmtitis. Melthanol is absorbed thraugh the skin. :

INHALATION/BREATHING: Exposure to mists or prolonged or repeated exposure 1o vapers garrated virn
thi< mierial is heated my irritale the nose, Uroat and yper respiralory tract. , .

IN(:l".S’l‘l()N/SWALLOWING: Accidentai swallaving may cause irritation of the siamch and intestitns. Layer
arvemls my care symiems of methanol moisming shich inclde headache, nausea, drowsinnss, dizzitess ared stigen-,
CHRONIC/OTHER:  Ingnstion of significant quantities of methaol can cause metalolic acithsis, blindnss,
< vl dath. These effects o Lo a mtalolite can be delayed.

- MEDICAL CONMITION AGGRAYVATED BY EXPOSURE: Pre-existing skin and reiratay disorders.

SECTION V - SPECIAL HAZARDS AND PRECAUTIONS

HAZARDS DURING NON-
flrmnble mibaol vapors,

ROUTINE OPERATIONS: (kating my gererate irritaling texic, irritating and

SPECIAL PRECAUTIONS AND COMMENTS: trclosed or head spaces in mierial Laks

,_Pipes o conlainers
¥ el ain hazardons concenlrations of fines or vapars.  Exercise caition anel woar reconnryeix| ;mitx;lilve R
vk elnthing vhen opening valves or tark and cntainer lids, entering ety tanks or diring ay operations sirh as

 leningrepair, mintenance or samling where there s a potential for exposure Lo these finns or vapors.

. SECTION V1 - EMERGENCY AND FIRST AID PROCEDURES

AVTENTION: IF VICTIM IS NOT BREATHING OR IF BREA THING DIFFICULTIES DEVELOP,
ARTIFICIAL RESPIRATION OR GX YGEN SHOULD BE ADMINISTERED BY QUALIFIED PERSONNE..

OCHLAR/EYE CONTACT: Immediately flush affected eye(s) with clean water for at. least 15 minules, washing
rhr e eyelids.  Seek immdiate medical assistance. ‘

PPERMAL/SKIN CONTACT:  Remwe contaminated clothing and Flush affected skin
veatey S irrilal.im or redness develop or persist, seek medical assistance.

IMUALATION/BREATHING:
vasish, seek mexlical assistance.

areais) with large amnts of

Ive awvay fran source of exposure to vapors or mists. 1 synlons dovelop o

IN':F.S'l'l()N/SWAI,,L()WING: IT victim is conscious and alert, give mitk or vater t chirk ax ce vomiLing.
"ot imrelialn nexdical assistarce.
COMMENTS/PHYSICIAN INFORMATION:

This maiérial is an aquecus-based mixtne of organic aminns that
“hing apmicimtely 5% methanot . .



IPROBUCT/MATERIAL ECA 1350 MSDS CODE NO. HPHEDO3104ANG

SECTION Vi1 - CHEMICAL REACTIVITY INFORMATION

VARILIIY:  Slable uxbr normal conxdilions of storage and handiing.
CRFACTIVITY: Wil veact with seme metals anl alkaline materials.
INCOMPATIBILITY: Alkaline mierials; nm-resistant metals.
HAZARDOUS REACTION/DECOMPOSITION PRODUCTS: If avganic copxavrnls binn, ey will prskee

eieb of cardvn and nitrogen,
CONIITIONS CONTRIBUTING TO HAZARDUUS POLYMERIZATION: Mhiterial will ot poiymrize,

SECTION Vill - FILE AND EXPLOSION HAZARD INFORMATION

NFPA RATING:  TFALTH FLAMMABILITY REACTIVITY ¢

FLASH POINT (METTIOD):  Mn-cmisxtible FIRE POINT/AUTOIGNITION TEMP: /A
FLAMMABLE LIMITS (% BY VOLUME/AIR): LOWER NA UPPER: H/A

FIRE/EXPLOSION HAZARDS: Ma-oniustible, but contains a smll quantily of il .

COMBUSTION PRODUCTTS:  tn-antastible.

' 'T."..‘(’I'IN(:UISIIIN(': MEDIA:  Use mxlia appropriate for surounxding fire.

FIRE FIGHTING PROCEDURES: Fire-fighlers should wear full protective clothing axl epipmnt, inchirlimg
=n1f.rentained breathing apparatus when Tighting fires involving this mterial.

SECTION IX - PERSONAL PROTECTION AND ENGINEERING CONTROLS

FYF.AND FACIAL PROTECTION:  (hemical goggles are recammaxkxd 1o prevent. eye amlact. In silmations
tirae eplaching my oo, splash gngyles and a face shield should be worn. :

SKIN PROTECTION:  imervious protective gloves, Tong-sleeve clothimg and a chrmical apren are recommivkd

P tveeenl skin cratact. (Futy! nibber or polyethylene are recomended!)  Hear prolective hints in sitiations vhere
1 ehieg my onarr.

RESPIRATORY PROTECTION:  In siluations where vapor concentrations excend the recunmaxind exqosire Timits,

A v apgwovnd organic vapor cartridge respirator slould be som.

VENTILATION:  Gaveral dilution or mechanical ventilation and/or local exbausl s recomreekd 1o mintain vapr
teer entralions below the recrrmended exposure Himits. :

OTHER: M eye vash and saaree of numing water should be availahle.l,qir fussh or wash e eyes and <kin.



| "ISPOSAL PROCEDURES:

PRODUCT/MATERIAL  ECA 1350

MSDS CODE NO. HPHIDO3101AG

SECTION X - HANDLING DURING ROUTL

SHIPPING INFORMATION:

DO SHIPPING NAME: Mot reaulaled.
DOCTID NUMBER:  tht reglaled.
© DOJT.HAZARD CLASSIFICATION:

SHIPPING REGULATIONS:

STORAGE:  Slore in closed conta
Al mablrvid antainors.,

HANDLING:  1ke in 2 wll-vent il

Mot requiated.
Nol, regulated.

NE AND NON-ROUTINE OPERATIONS

irer's in a cool dry, well-ventilated area. Protect frum thysical damge.  Label

aled area and wear recamended protective clothing arl epipnenl..  Avoid eye

arl <kin amtact ad breathing vapors or mists. Lauxder contaminated clothing before rensn.

MISUSE OF EMPTY (.'()NTAINERS CAN BE HAZARDOUS. COMPLETELY DRAIN AND HAVE
COMMERCIALLY CLEANED BEFORE ANY REUSE. KEEP CONTAINERS CLOSED AND DO NOT USE
TOSTORE OR MIX ANY OTTIER MA TERIALS BEFORE THEY HAVE BEEN COMMERC TALLY

1 EANED. DO NOT CUT, WELD, DRILL OR
VAPORS MAY IGNITE AND EX. PLODE.

SUBIECT EMPTY CONTAINERS TO HEAT OR F1.AMES.

; SECTION XI - SPILL, LEAK AND DISPOSAL PROCEDURES

SPILL OR LEAK PROCEDURES:

Provide adequate ventilation and wear recemmrxind proleetive clothing ad

©evpripnrnil. Dike ardd contain spill. Use inert absorbent to pick up and eollecl. for later dismsal.

. GULATIONS. -

ISPOSE OF IN ACCORDANCE WITI1 FEDERAL., STATE AND LOCAL

s

SECTION XH - PHYSICAL DESCRIPTION AND PROPERTIES

DESCRIPTION:

MEUTING POINT: N/A

ROTLING POINT/RANGE: 212°F
OVERPOINT:  M/A

VATOR PRESSURE: 11 igible

T VOLATILE BY VOLUME oy
VATOR DENSITY:  teavier than air
EVAPORATION RATE: Mg tigible

A yellow-colored Viquid with a st ightly pungent odr.

soLuBiLITy (WATER): Silible
pits 45

SPECIFIC GRAVITY: 1.02-1.06
APL GRAVITY:  N/A
VISCOSITY: M data

POUR POINT:  N/A

OTHER: Noe

MSPRS CODENO:  MMAN3ING
RETLACES MSDA CODE NO: H/A

PREPARED BY: [avid C. Mirkie

APFROVEDRY:  Sam beldhiad. MuD.

NEW/REVISION DATE:
ORIGINAL DATE:

DATE:  9-1-9§

DATE:  7-29-86




19/14/1998 88:34 6184774376

@ EMULSIONS
| . EcI CONTROL

Inc.
128 Haddr vmnse o Nalloned Ciy, Saliieenia 81880
19 e

AAAAA P - -

EMULSIONS CONTROL

PAGE B2

MATERIAL SAFETY
DATA SHEET

SN B EEDDE B AR AR bbb

FTEARINETETFTTXRSRCER TR LL L X b2 2 LR L 2 2 PERTSLER SRR PSR DS N RN

PRODUCT/MATERIAL: ECA 2040

THEE SRR TTERERTREER AL RN A 222N

EMERGENCY PHONE NOS,

MANUFACTURER: EMULSIONS CONTROL, INC.
' 829 Hoover Avenue 800-663-5253
National City, CA 91950 BUST S: (619) 336-6116
SECITONY - INTIFICATION . ,
TRADE NAME; ECA 2040 PRODUCT CODE NO: ECA 2040
GENERIC NAME: Water-spluble demnlsifier MSDS CODE NO: ECA 2040
- CHEMICAL NAME: An aqueous-based blend of surface CAS RE Y NO: Not registered

active grganic compounds

SYNONYMS: Water demulsifier NIOSH ISTRY NO: Not registered

CHEMICAL FAMILY: Cationic reverse demulsifier CHEMIC

SECTION Il - HAZARD IDENTIFICATION

L. FORMULA: Mixturefaqueous-
based

HEALTH/PHYSICAL HAZARDS: This material s an eye, skin and mucout irritant,

HAZARD LISTING: ~ NON-HAZMAT
OTHER: N/A

Tanks, pipes and containers retain material or material residue. Failure to

maintenance, repair, or sampling operations can be hazardous and lead to i

ercise caution during cleaning,
wjury. Read sections V, VIII & X.

SECTION T - BAZARDOUS INCREDIENTS AND RECOMMENDED EXPOSURE LIMITS
| OUS INGREDIENTS XECOMMENDED EXPOSURE LIM!
, LIMIT TYPE =~ AMOUNT AGENCY*
1) Suarface active organic compounds None established
(Proprietary)
*A = ACGIH; C = CAL/OSHA; M - MSHA; O - OSHA; X = OTHER




18/14/1998 88: 34 6194774376 EMULSIONS CONTROL - PAGE B3

PRODUCT/MATERIAL  ECA 2040 MSDS CODE NO:  ECA 2040

GENERAL:

OCULARJ/EYE:

DERMAL/SKIN: Prolonged or repeated contact may eause irritation of the skin..
INHALATION/BREATHING: Vapors generated when material is heated mgy irritate the nose, throat and upper

respiratory tract.
INGESTION/SWALLOWING: Accidental swallowing may cause irritation of the stomach and intestines.

CHRONIC/OTHER: None established

MEDICAL CONDITION AGGRAVATED BY EXPOSURE: Pre-existing Tkin and respiratory disorders.

may contain hazardous concentrations of fumes or vapors. Exercise caution and| wear recommended protective
cquipment and clothing when opening valves or tank and container kds, entering empty tanks or during any
operations such as cleaning, repair, maintenance or sampling where there is a patential for exposure to these fomes
Or vapors.

ATTENTION: IF VICTIM IS NOT BREATHING OR IF BREATHING DIFFICULTIES DEVELOP, ARTIFICIAL
RESPIRATION OR OXYGEN SHOULD BE ADMINISTERED BY QUALIFIED ONNEL.

OCULAR/EYE CONTACT:  Immedistely flush affected eye(s) with clean whter for at least 15 minutes,
: washing under the eyelids. Seek immediate medical assistance.

DERMAL/SKIN CONTACT: Remove contaminaied clothihg and flush affected skin area(s) with large
amounts of water. If irritation or redness develop and persist, seek
medical assistance.

INHALATION/BREATHING: Move away from source of exposure to vapors or mists. If symptoms develop or
» persist, seck medical assistance.

NGESTION/SWALLOWING: If victim is consclous and alert, give milk or xvater to drivk and induce vomiting.

Seek medical assistance.

COMMENTS[PHYSICIAN INFORMATION: This material is an aqueous-hased mixture of organic amines,
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PRODUCTMATERIAL ECA 2040 MSDS CODE NO: ECA 2040
STABILITY: Stable under normal conditions of storage and handlng.
REACTIVITY: Not known

INCOMPATIBILITY: Not known

HAZARDOUS REACTION/DECOMPOSITION PRODUCTS: I organic|components burn, they will produce
oxides of ¢arbon and nitrogen.

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATIC N: Material will not polymerize.

NFPA RATING: HEALTH _1 FLAMMABILITY _0 | REACTIVITY O
FLASH POINT (METHOD): Non-combustible  FIRE POINT/AUTOIGNITION TEMP: N/A
FLAMMARLE LIMITS (% BY VOLUME/AIR): LOWER N/A - UPPER N/A

FIRE/EXPLOSION HAZARDS: Non-flammable.
COMBUSTION PRODUCTS: Non-combustible.

EXTINGUISHING MEDIA: Use media appropriate for surrounding fire.

FIRE FIGHTING PROCEDURES: Fire-fighters should wear full protective elpthing and equipment, including
self-contained breathing apparatus when fighting fires involving this material.

EYE AND FACIAL PROTECTION: Chentical goggles are recommended Ln prevent cyc contact. In situations
where splashing may occnr, splash goggles and a face shield should be worn.

SKIN PROTECTION: Impervious protective gloves, long-sieeve clothing andlLa chemical apron are
recommended to prevent skin coatact. (Butyl rubber or polyethylene are recommended!) Wear protective boots in
situations where splashing may occur.

RESFIRATORY PROTECTION: N/A
VENTILATION: N/A

OTHER: An eye wash and source of running water should be available to flush or wash the eyes and skin.
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PRODUCT/MATERIAL ECA 2040 MSDS CODE NO: ECA 2040

SECTION X - E DLING DURING ROUTINE 2 D NON-ROUTINE OPERATIONS

SHIPPING INFORMATION: ’

D.0.T. SHIPPING NAME: Not regulated,

D.0.T. ID NUMEER: Not regulated.

D.O.T. HAZARD CLASSIFICATION  Not regulated.

SHIPPING REGULATIONS: Cleaning Compound, Sub.3, NMFC#43 80, Status: EXEMPT per

title 49/part 173,150 :

STORAGE:  Store in closed containers in a ccol dry, well-ventilated area. Protect from physical damage.

Label-all unattended containers. Avoid freezing conditions. Do not best above 2J12° F

. HANDLING: Wear recommended protective clothing and equipment. Avoid eye and skin contact. Launder

contaminated clothing before reuse.

MISUSE OF EMPTY CONTAINERS CAN RE HAZARDOUS, COMPLETELY DRAL AND HAVE
COMMERCIALLY CLEANED BEFORE ANY REUSE. KEEP CONTAINERS DSED AND DO NOT USE TO

STORE OR MIX ANY OTHER MATERIALS BEFORE THEY HAVE BEEN COMME RCIALLY CLEANED. DO NOT
CUT, WELD, DRILL OR SURJECT EMPTY CONTAINERS TO HEAT OR FLAMES. VAPORS MAY IGNITE AND
EXPLODR '

N DN X1 - SPILL, LEAK AND DISPOSAL PROCEDURER

SPILL: OR LEAK PROCEDURES: Wear recommended protective clothing lnd equipment. Dike and contain
spill. Use inert absorbent to pick up and collect for later disposal.

DISPOSAL PROCEDURES: DISPOSE OF IN ACCORDANCE WITH FEDERAL, STATE AND LOCAL
REGULATIONS.

SECTION XII - PHYSICAL DESCRIPTION AND PROPERTIES

DESCRIPTION:  Slightly hazy liquid with a mild odor.

MELTING POINT: N/A SOLUBILITY (WATER): Complete
BOILING POINT/RANGE: 212°F pH: 67
OVERPOINT: N/A SPECIFIC GRAlIm: 1.01-1.03
VAPOR PRESSURE: Same as water API GRAVITY: NJA

% VOLATILE BY VOLUME: N/A VISCOSITY: No data
VYAPOR DENSITY: >1 , POUR POINT: N/A
EVAPORATION RATE: Same as water OTHER: - None
~SDS CODE NO: ECA 2040 NEW/REVISION DATE: May 31, 1998
REPLACES MSDS CODE NO: N/A ORIGINAL DATE:

PREPARED BY: David C. Markie DATE: 9-1-91
APPROVED BY: Sam Delchad, Ph.D. DATE: 7-29-86




