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Application of Industrial Engineering Techniques to Reduce
Worker Compensation and Environmental Costs
N8-96-3

Implementation of the Wixel ExecuTrax Waste Management Software

1.0 Introduction

As a sub-task of the NSRP project, Application of Industrial Engineering Techniques to
reduce Workers Compensation and Environmental Costs (8-96-3), the NASSCO
Environmental Engineering Department performed an investigation of various waste
management software. The investigation involved searching for efficient methods of
tracking costs and volume of hazardous and non-hazardous wastes using industrial
engineering techniques. The hazardous material/waste management software ExecuTrax
from Wixd, Inc. was chosen for its capabilities for an optimum management of
information.

This report describes the logistics of implementing the software at the NASSCO shipyard.

2.0 Industrial Engineering & Environmental Management

The promulgation of more stringent environmental laws and regulations over the past two
decades has prompted the industrial community, including the shipbuilding and repair
industry, to expand its efforts to comply with the laws and regulations and to proactively
manage hazardous wastes. The costs to control and dispose of generated hazardous
wastes has risen steadily as aresult of those enacted laws and regulations.

Industrial engineering human factors techniques have been applied to various shipyard
production processes for many years. However, the application of industrial engineering
techniques to the shipyard environmental management for a better cost control and
increased productivity has been limited. In this sub-task, a waste management software
has been chosen and is in the process of being instituted to the NASSCO shipyard to
demonstrate the benefits of implementing industrial engineering techniques for better
environmental management practices.

3.0 Hazardous Material/Waste Tracking at NASSCO

There had been no efficient methods of characterizing and tracking the cost and volume of
hazardous and non-hazardous wastes that were generated from production operations at
the NASSCO shipyard. The tracking system that had been used at NASSCO was archaic,
dow, and labor intensive.

It was recognized that there would be significant benefits to NASSCO should an
automated process be implemented for effective tracking, segregation, and assignment of
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disposal costs to the producing departments. Such a process would also allow NASSCO
to identify and track waste streams that can be evaluated for the waste minimization
efforts.

4.0 Hazardous Material/Waste Management Software Evaluation
The NASSCO Environmental Engineering Department evaluated over fifteen waste
management software that were available on the market.

NASSCO Environmental Engineering set the following specific criteria for the waste
management software. The software must:
- Allow the generator, the shipyard, to track waste activities from its generation
to disposal;
Allow easy and efficient tracking of waste containers throughout the waste
generating activities;
Has the ability to allocate waste volume and disposal costs to each generating
department or area;
Has the ability to integrate all related data into one program;
Has the ability to track and maintain archive and current data;
Has a capability to generate reports for the regulatory agencies;
Be inexpensive to be recommended to the US shipyards;
Be user friendly and easy to use for those who are less computer literate; and
Run on a PC-based computer system preferably with network link capabilities;

Most software offered variety of capabilities that were above and beyond what NASSCO
Environmental Engineering was seeking. Some offered linking the waste generating
activities to other activities including material purchase, production scheduling, and
accounting. The cost of some software was as much as $30,000.

5.0 Wixel ExecuTrax Waste Management Software & the Benefits5.0 Wixel ExecuTrax Waste Management .
The NASSCO Environmental Engineering Department chose Wixel ExecuTrax Waste
Management Software to be implemented at the NASSCO shipyard.

ExecuTrax is a PC-based “user-friendly” software with various capabilities for an effective
waste management. ExecuTrax alows the hazardous waste generator a precise “Cradle-
to-Grave’ waste management tracking. It also has a built-in warning system that provides
prevention of violations and waste profile expirations, thus, alowing the generator to
avoid fines and penalties. It contains pre-populated databases that integrate al related
data into one program. Commonly used information such as the generator information,
the transporter information, and the treatment, storage, and disposal facility information
need only be entered once, and the software handles cross-referencing of pertinent
information to all necessary areas of the system. This promotes data uniformity and
significantly reduces the possibility of errors that can be caused by multiple users.
ExecuTrax produces informative and accurate reports for management analysis tools and
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for submitting to the regulatory agencies. It has the network capabilities that provide
instant access to al usersinvolved. It aso has the capabilities to adapt and customize the
program to the particular requirements of the user and user’s systems.

ExecuTrax was the most cost efficient system among the software NASSCO
Environmental Engineering evaluated. NASSCO purchased the multi-user license for
ExecuTrax for $5,100. NASSCO also purchased the technical support contract for
$1,100 annually. The technical support contract entails receiving technical support
services and any future software upgrades.

All the capabilities ExecuTrax provide will alow the NASSCO Environmental
Engineering Department an efficient collection and management of information related to
hazardous and non-hazardous wastes. Furthermore, the data collected will enable the
Environmental Engineering Department to identify areas within the NASSCO shipyard
that generate large quantities of wastes and to apply industria engineering techniques to
those areas for process improvements for waste reduction and disposal cost reduction.

In summary the mgjor benefits are:
1. Reduction in the biennial hazardous waste report preparation time.
a. 80 hoursto 8 hours (approx.)
2. Ease of hazardous waste generator fee and tax calculation.
3. Increase efficiency of the waste management information tracking.
4. Ability to integrate into an environmental management system.

6.0 Implementation of Wixel ExecuTrax at NASSCO
6.1 ExecuTrax Software User Training
The NASSCO Environmental Engineering Department staff and the NASSCO
HAZMAT personnel received athree-day training on how to use ExecuTrax.

6.2 Data Input

The software has been purchased and installed in the NASSCO computer system
network. As with any data management software, ExecuTrax requires initia
loading of information pertaining to the NASSCO operations. The following
information has been entered into the waste module of ExecuTrax to customize to
the NASSCO operations:

6.3 Generator Information

The information pertinent to waste management practices at NASSCO has been
entered. The EPA identification number, the state identification number,
NASSCO address, point of contact, and telephone numbers have been entered.

6.4  Waste Generating Departments

To ad in the waste minimization efforts, the contents of each wastes container are
assigned to their generating department/area. A total of 32 generating
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departments of NASSCO have been identified and entered into the ExecuTrax
system. See Attachment A. NASSCO Department List.

6.5  On-Site Waste Streams

A total of 44 different hazardous waste streams are generated from the NASSCO
operations. They range from oily waste water to flammable aerosol cans. Those
44 waste streams have been loaded to the ExecuTrax waste module. A list of
NASSCO On-Site Waste Stream in included in this report as Attachment B. The
Attachment C, Waste Stream List describes the waste streams by the proper DOT
shipping name and EPA waste codes. The information as shown in the
Attachments B and C will allow the Environmental Engineering Department to
generate accurate waste reports to be submitted to regulatory agencies such as
EPA and Cal EPA.

6.6  Transporter Information

NASSCO currently uses four transporters for shipping hazardous wastes to
various treatment, storage and disposal facilities (TSDF's). The Attachment D
lists the transporters.

6.7  TSDF Information
NASSCO currently uses TSDF's for disposal of its hazardous wastes. The
Attachment E lists the active TSDF's.

6.8  Active Profiles

There are 44 active NASSCO hazardous waste profiles that have been set up with
various TSDF's for proper hazardous waste disposal. The Attachment F lists the
active profiles.

6.9 Hazardous Waste Disposal Costs

One of ExecuTrax’s capabilitiesis allowing the generator to track hazardous waste
disposal costs. The disposal cost for each waste stream has been entered into
ExecuTrax as shown in the Attachment G.

6.10 On-Site Container List

The Attachment H, On-Site Container Ligt, illustrates some of the waste
containers that were on site at the NASSCO shipyard that were ready for transport
to an off-site TSDF. The accurate container tracking is essential to processing the
wastes on time to avoid any enforcement actions by the regulatory agencies.

6.11 Producing a Waste Shipment

ExecuTrax allows the generator three different ways to produce shipments. The
waste can be produced by the containers, by waste streams, or by shipping names.
Each has its own advantages. Producing the shipment by the containers allows the
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generator a greater control over keeping track of container inventory. Producing
the shipment by the shipping name is recommended only for printing waste
manifests.

6.12 Generating Hazardous Waste Manifest

ExecuTrax compiles the information that has been entered and generates a
hazardous waste manifest. The generator information, transporter information,
TSDF information, waste information with the proper US DOT shipping
description, any special handling information will be printed on the manifest. The
Attachment | is a copy of the ExecuTrax generated Uniform Hazardous Waste
Manifest with the pertinent information that would be on a real manifest. This
manifest was generated from the NASSCO waste information that was entered
into the software.

7.0  Conclusion and Recommendation

With the ssmplicity and ease of use of Wixel ExecuTrax, NASSCO foresees a great
opportunity in streamlining its waste information management. The data collected will
enable the Environmental Engineering Department to identify areas within the NASSCO
shipyard that generate large quantities of wastes for waste reduction efforts. Furthermore,
NASSCO will be able to apply various industrial engineering techniques to those areas for
process improvements and cost reduction.

The findings from this sub-task of the NSRP project N8-96-3 indicate that there is a great
potential for applying industrial engineering techniques for better and efficient
environmental management. Using a tool such as the ExecuTrax waste management
software will be beneficia to the US shipyard industry for the better environmental
management, process improvements, and cost reduction.
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Attachment A. NASSCO Department List

1. Creating & Selecting a Generator Database

Generator List Box and Document Window
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Attachment A cont’d

2. Entering Departmént Information

Department Information List Box & Document Window
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Attachment A cont’'d

NASSCO
Degartment List Printed: E/25/95
Name: Flama Spray Code: 015
Address: 28th & Harbor Or,
San Diega CA 82113
Description Phane Extension Contact
Flarns Spray (619) Sd4.8540 Roberta Schwahb
Mame:  Flogting Drydock Codg: 126
Address: 28th & Haror Or
San Diego Ca 92113
Pagcription Ehone sion  Contact
Flaating Drydock (B15) S44-0775 Akbar Gaya
Flaating Drydock (B8} Sda4-3450 Joe Pritzhad
Fhaating Drydesh (B0 544-3504 Lea Downing
Nama; EHP Area Coda: 0O7
Address: 28th & Harbor Dr.
San Diege Ca 82113
Description Phore Extension LContact
GMNP Area (5180 S44-5549 Roberia Schwaky
Mame; Zri Blast Area, Bidg. T0 Coda: 017
Address: 28h & Harbor Dr.
San Diege CA 52113
Grit Blast Arsa (10} 544-7573 Art Allen
Mame:  Hopaman Srothers Coda: 022
Address: 2B8th & Harbee Dr.
San Diego oA 52113
Description Ehone Extension  Gontact
Hopeman Bros. {&19) 5447725 Pat Murray
Nama: Machipe Shep, Bldg. 8 Caode; 027
Address: 28th & Harbor Dr.
San Diege CA 92113
Description Ehons Extension  Contact
Machine Shop (578 Ba4-8421 Jokn Walden
ExmouTrme (Waite biochie) = = Page: 3
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Attachment B NASSCO On-Site Waste Streams

NASSCO
CADDCH SEWI2
EPA Harardous Waste Report - Form G Worksheed Prronted
Between 10198 and 113198
Section I
A, Wasie Descrplion: Anfal rre Praiocton
Wasie Profibe: AFFF Codde: Q007
EPA Harard Class:  Naore
Aditeonal Desc:
- DOT Shupgpng Dascriphion ——
Beon-RCHRA Marardous Waste Lagued, Fire Prodection Compodsnd
- Hazardous Maleral < Regulated
B EPA Hazardous Waste Code(s):
iMeoEe Siwmafeed)p
€. State Waste Codeis): I3
0. 5IC Code: 1711 E. Onpin Code: F. Source Code; G Poend of Measutermeni:
H. Form Couhe I RCRA Radsoactive: 7
Section Il:

el R0 LR B PR b B 1

A GQuantly Produced s Previous Pericd:
G 00

B. Guantity Gemerated in Current Period:
C.BOM: ! Densdy: 1000 [Spectc Gravty;

Section Il
== Wagle was nol shipped off-site =

NSRP 0526
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Attachment B cont’d

NASSCO

CADDDD] 58532
EPA Harardous Waste Report - Form GM Woerksheet Printed: SH&98
Between 10198 and 123138

Section [:
A. Waste Description: Contaminated Soil from Storm Darin Clean Out
Waste Profile: Comaminated Soil Code: 0002
EPA Hazard Class: Listed
Additional Desc:

- DOT Shipping Description
| "RQ", Hazardous Waste, Solid, N.O.5., NASDTT, RQ1, PGHI

"] Hazardous Material = Regulated

B. EPA Hazardous Waste Code(s):
C005,0007, 0008

C. State Waste Code(s]: 171
D. S5IC Code: 3731 E.Origin Code: 1 F. Source Code: A19
H. Form Code: B302 l. RCRA Radicactive: 2

G. Point of Measurernent:

Section II:
A, Quantity Produced in Previous Period:
B. Quantity Generated in Current Period:
C.UGM: 1 Densily: 1.000 (Specific Graviy)

000 | 1ANASYT - 123111807
1.200.00

Section MI:
Site 1
E. EPA ID Number of Facility: CADIS0B0ERSD {Laldlaw Environmeantal Services)
C. System Type(s) Shipped To: M141

D. Off-site Availability Code: 1

E. Total Quantity Shipped: 120000 (Quantity as it appeared on the manifests)

ExecaTrmx (Wasss Module) Page: 2
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Attachment C NASSCO Waste Stream Descriptions

NASSCO
On-Site Container List Printed: B/Z5/98

Container/Alt Container Date Location Row Col Layer #&Days

CHA-58-00001 &24798 2
Viaste Stream: Peiroleumn Maphtha

CHA-88-00002 24598 Z2
Waste Stream: Petroleum Naphtha

DeA-898-00003 HEarag 2
Wiaste Stream: Pelroleum Maphtha

DOi-58-00004 B/Z4/98 2
Waste Stream: Petralsum Naphtha

DM-58-00005 /24108 2
‘Waste Stream: Petroleum Naphtha

D-88-00006 &/24/98 2
Wiaste Stream: Petreizum Naphtha

Ci-58-00007 Gi24/58 2
Waste Stream:  Petrodeum Maphtha

C-28-00008 Gi24r38 2
Woaste Stream: Petreleum Naphtha

B Tr e (Warshe Maculs| _;am: 1
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Attachment D Transporter List

8. Entering Shipment Information

idewi Erwicomantal Een.'s :
[ Erwiccewriental Servicas

Shipment Information List Box and Document Window
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Attachment D cont’d

8.1 Entering Shipment Information by Container

#

Modify Contents of a Shipment Document Window
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Attachment D, cont’d

4. Entering Transporter Information

Transporter Information List Box & Document
Window
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Attachment D, cont’d

Transporter List

NASSCO

Printed: 319496

Mame: Achion Claaning Code: 3
Address;
County:
EPA I CADIROR 2978
Dascription Phong Extension Contact
Action Clganing {B15) 2331881
Mame; Laidlaw Enviranmental Services Code: 2
Address:
County:
EFA D CADODODAZ1 21
Description P Exlension Caontact
{61 5) 3448400
Name: MP Emarcamental Code: 1
Address:
County:
EPA |D: CATODOGE24247
Desoription Fhong Extenzion Contact
{800 383-1151
Mama: Safety-Klean Cop. Cade: 4
Address:
County:
EPA ID: ILDBE4908202
Satfaty-Kiean [E00) SEH-5740
BT 1o (Wiasta fdedual FEQE: ¥
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Attachment E. NASSCO TSDF List

Floasa print orbype,  (Fares dealgeed for sse an slite [12pich] lpmerde ]

Faerr O T Apraac. O OMEB Muxbar.

UNIFORM HAZARDOUS 1. Generators US EPA 1D Mo, M o, | 2 PR3 | information in the shaded arse |
WASTE MAMNIFEST CAPOAEIERE2E 00307 of 1 | i notrequied by Federal b
5, Ceneralers Mame and Mafing Oddress  NASECO o LT LR
28T & (Hacbar Orive
San Diego, CA SF112 5
4, Canerator's Phane (BT0) 5447136 E'
5. Trarsporter 1 Company Name E UE EPA 10 Mumber
Eafery-bieen Covp. | N CREIG0REI2
. Transporter 2 Compasy Name . Us EPA 10 Mumbar
5. Demignated Fasility Name and Sie dddess b [1§ WS EFA 1D Number
Safety-Kiaan Comp.
#1205, Yale 5t
|| SanfaAre. CA 82704 | CATOIRET367S
11, U DOT Deseriphon (noluming Srapsr Siipping Wame, Hazard Class, s 1D Ambes
HWA
a. | Wasts Combuaibie Lgud MO.Z (Pefrodowm Nagpiidha), WA 7623 |
G
E
M[b. |
E
i R
i n o,
{T
(o
lp:
i S : i : e
e S e i
15. Special Handing Instructons ard Additicral Infoemation
|
16, GENERATORS GERTIFIGATICN: | hansiny deckire hal fir ponfanls of fis canci ars fuly and pady dessiribed abave by
oper ship ping neme drd are cliasifed, packed, marked, snd labalad, and ansinoal resspescis in paoper condtion fof Wernpar by hagiwaay
azoanding bo applicable inlerretcnal and natiorel gosemmest regulslions,
1 am b quarilit geagralor, | corify that | have o progrem n plios @ reduce fhe vekmme and iosisly of weale ganaratad & the degree | hase detaimingd io be
emnomically practicable and thal | have selected the practicable maihod of reatment, or dispozal surmenily avaiablke t2 me which minimizes e preseat and
futorie Shrzait 1o human bealih and the anviren mant; ORL i | 2m a seall quaslily genaradar, | Rave made a pood fam effor 1o mnivze my secle genesalin and sslod
| 1he et wamies managarmemt iethod Tat e svaiable o me and|| can afford.
Prirked ¢ Typed Name Shigratura Mondfy D&y Year
| | | ] |
| L | 17 Transparier 1 B krowldgement of Receipt of Materis
fi|  Poied s Typed Meme | Signabae Ranth Day Year |
E | |
B | 18 Trarsponer 2 Acknowsedgemsnt of Recsipl of Mateias
L [ Prinked | Typad Hame | Higratone Momth Dy Fesr
R | |
| F | 1B. Disczepency Indication Sgace
I
c
L
i | 20. Faciity Cwner or Operalor: Cerification of recsipd of hazardous malerials covered by Tis Manstest excepl == robed inlbem 19,
I Prinked | Typad Mame Slgnatre Mordly Day rear

THI% I8 HOT A LEGAL DOSUMENT
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Attachment F Active Profiles

5. Entering Waste Profile Definition Information

Waste Profile Information List Box & Document Window
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Attachment F, cont’d

NASSCO

Waste Stream List Primted: 803758

—— General Information
Description: Balteries Code: 306104

R ~| Regulated ] Hazardous Material

DOT Shipping Description:
Mon-RCRA Waste Alkaline Batteries

UMIMA Mumber: MNONE Facking Group: Qrigin Gode: 1
Hazard Class: Form Coda: BOOg
EPA Hazard Class: MNone Gen Source Cade:  ADS
Additional escription:

Special Handling Instructions:

Erams Tre |.'I'IEI.IH Morkigh Fage: 3
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Attachment F, cont’d

NASSCOD
Waste Stream List Prirted: 805398

General Information
Description: Paint Solids Cade: 24517

RL: % Regulated ] Hazardous Material

DOT Shipping Description:

"R, Wiaste Flammable Salids, N.OUS. (Painl Sofids with
Acetone, Toluene), 4.1, UN 1325, PG I

LIMIN A, Mumber: 1325 Facking Group: i Origin Coda: 1
Hazard Class: 4.1 Feomm Code: BEO04
EPA Hazard Class: lgnitabla Gen Source Code: A1
Additional Description: "Flamenaide Solides” label requinad
Special Handling Instructions:
——— EPAWasteCodefs) ————

Code Weight LB Sub-Category

oo 0.0

DO35 a0

ExnouTran {Viaals Moduak) - Page: 26
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Attachment F, cont’d

NASSCO

Waste Stream List Printed: B/03/S8

General Information
Description: Petroleum Naphtha Code: Safety-Kin

R 4 FRegulated — Hazardous Material

DOT Shipping Deseription:
Wiaste Combustible Liquid, N.O.S,, (Petroleun Maphtha),

MAT1953
UN/MA Mumbser: 1983 Packing Group: Origin Code: 1
Hazard Class: Farm Code: Bz0z
EPA Hazard Class: Listed Gen Source Code:  A19
Additional Description:

Special Handling Instructions:

EPA Waste Codefs) —

Code weight LB SubCatesery
Doas an

Exmsu Trax (Wissbe Moduls) Page: 27
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NASSCO

Waste Stream List Printed: &/03/08

General Information —7m—mM———————
Description: Zinc Primer Code: 35544

R — Regulated — Hazardous Material

DOT Shipping Description:
Nen-RCRA, Hazardous Waste Solid, (Zinc Primer)

UNMA Number: MOME Packing Group: Origin Code: 1
Hazard Class: Form Coda: B40%9
ERA Mazard Class: Mone Gen Source Code:  AZS

Additional Degeription:
Special Handling Instructiens:

Eveculrax Wasia Madube) Page: 44




Attachment G. Disposal Costs

11. Cost Allocation

Cost Allocation Information By Dept. Document Window
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Attachment G, cont’d

NASSCO
T5D Pricing Frinted: 8/19/93
Wasgte Stream: Ol Filter Cake
CostGode  Description Cost Cost Type
34Go J0-gal drum 242 000
55GE0 55-gzl drum 285 000
HKPORT Transpartation cost 450000
Waste Stream:  Dily Waste Water
Cost Code Description Cost Cost Type
Waste Stream: Faint Booth Filters
CostCode Description Cost Coct Type
0G0 3=gal drum 1E8.000
55GD 55-gal dram 185,000
XPORT Transponation cost 450.000
Waste Stream: Paint Solids
Cost Code  Description Cost Cost Type
30GED 30-gal drum 238,000
558G0D 55-gak drum Z80.000
XPORT Transportation cost 450,000
Waste Stream:  Pholographic & Blueprint
Cost Code Description Cost Cost Type
GO 30-gal drum 160,000
56GD 55-gal drum 188.000
XPORT Transportation cost 450.000
ExrcuTrax {Washs Moduis) Page: &
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Attachment H On-Site Container List

NSRP 0526

“Edit” Screens:
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Attachment | Uniform Hazardous Waste Manifest

. UNIEOERM HAZARDOUS 1, Gereratars S EPA 1D Ma. m’:‘;m 2 Fage1 | Indormation in the shaded arsas
[ WASTE MAMIFEST CADOIR 158032 7900 af 1 Fa ok resguivad by Federal law.
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