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REPORT OF THE CHROMIC
ACID INCIDENT INVESTIGATION

AT ROCKY FLATS

February 22, 1989

1.0 SCOPE

The following is the report of the Accident Investigation Board
concerning the chromic acid release incident that occurred on
February 22,. 1989, at the United States Department of Energy Rocky
Hats Plant. The Rocky Flats Plant is located near Golden,
Colorado, and is operated for the Department of Energy (DOE) by
Rockwel~ International (RI). The In~estigation Board was
established March 10, 1989, by Bruce G. Twining, Manager of the
Albuquerque Operations Office (Appendix A) . The purpose of the
Board was to: (1) investigate the incident; (2) review the
Albuquerque system for notification of occurrences; (3) determine
the causes or probable causes of the incident; and (4) reconmend

corrective actions.

Because of the unknown amount of chromic acid released to the
environment, the magnitude of costs associated wHh potential
cleanup and remedial actions, and also the breakdown of the
management notification system procedures, the Al Manager
datsrmsned a Type A incident investigation was warranted.
Rockwell International had initiated an investigation on March 2,
1989, by the Safety Review Group. On iMarch iO,Rockwell formed an
Accident Investigation Team. To obtain the most thorough report
poss tb'l e without duplicating efforts, the Chairman of the DOE
Accident Investigation Board requested that the Rockwell Accident
Investigation Team serve as advisors to the Board.
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The Accident Investi9ation Board conducted interviews; visited
the incident scenes; obtained evidence; and reviewed numerous
programs, procedures, previous reports, operati'ng manuals,
Operational Safety Analyses, po1icy and procedure documents,
.and a draft Safety Analyst s Report. The Board used DOE accident
investigation techniques, including a MORT analysis, a barrier
analys i s ,and an events and causal factors chart, to perform the
analyses and assure all pertinent aspects of the incident were
addressed.

:: : ~ ~:. •""'": ::. ,. : . -~ ":'.:.~ ~~ .. •~ .- _•. ..:" ;~ . ~_•..:_":" ~ .•.r-.: ••-•..~ _.- .- •.:"' ".•..-..•~ - . - . .-: ; -... ..• -.. -- , • . •...-
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2.0 SUMMARY

About 1600 hours, February 22, 1989 (near the end of the day

shift), an engineer returned to the Plating Laboratory in Room 245

of BUilding 444 and noticed a low fluid level in a chromic acid

plaUng bath containing approximately 100 pounds of hexavalent

chromium. if,he automatic, level-controlled makeup water system for

the pijating bath was inoperative and the engineer added water to

the pl at i ng bath wHh a hose Jii ne connected to a water faucet in

an adjacent sink. the engineer left shortly after i600 hours with

the makeup water stilT running. lhe chromic acid plating bath

overf'Iowed into an acid waste dra in system servi ng the 1aboratory.

The drain system emptied into a 400-gal1ori stainless steel acid

waste co11ect ion t arik located in Room 9A in the basement of the

building. The collection tank, one of two, is located inside a

1400-ga11on, 18- inch deep secondary contai nment berm. The

collecUon tank filled, overflowed into the berm area, fill ing it

to capacity . ifhesecondary containment, in turn, overflowed onto

the floor. Sol ,ut i on 1eaked from the floor and the secondary

conta i nment through cracks in the floor and into the buil di ng

foundat tori dratn system. It then col lected iin a sump where it was

automat ecal ly pumped into the sanitary sewer system. The hose

1i'ne makeup water was turned off by t :heengineer at 0730 hours,

February 23, when he reported for work the next day.

A greenish-yellow water discoloration was' not iced in the primary
I'

clarifier at the Sewage iFr eat ment Plant (STP), Building 995, at

1030 hours, February 23. "Jihe Stationary Operating Engineer (SOE)

noUfied Environmental Management and took sampijes. Queries

fail ed to i,dent i fy the contami nantor its source, wh i ch was

assumed to be orqanic in nature because its coloration was simihr

in color toant tfreeze. The contamination moved through the ST'P

in approximately 24 hours and into retention pond B-3.

3



The chromic acid-contaminated B-3 pond. water was pumped to spray
fields i n conformance with the Rocky Flrats Plant National
Pollution Discharge Emissions System (NPDES) permit issued by the
Environmental Protection Agency (EPA). The cold weather
condit ions prevailing at this time had frozen the surfaces of the
spray field and pond. Consequently, significant amounts of
chromic acid-contaminated spray water ran off the hi 11 sides
adjacent to the spray fi,elds. The runoff-contaminated water then
collected in the site water impoundment ponds . No offsite release
of the chromium contaminant occurred. An estimated 30 pounds of
chromium were released to the Sar:titary Sewer System and
approximately 5 pounds passed through the STP and were distributed
in the spray fields and ponds.

Chromium was identified as the contaminant late in the afternoon
of February 28. the Rockwell Safety Group started an
investigation on March 2 and Rockwell Management convened an
Accident Investigation Team on March 10. The AL Manager convened
a Type A Accident Investigation Board on MarchIO, after
notification of the incident on March 8. Press releases relating
to the incident are included in Appendix B.

After chromi um was ident i fi,ed· as thacontamd nant on February 28,
soil samples taken at one- and six-inch depths in the spray fields
showed chromium levels to be within site background l~vels.Daily

water samples taken from the impoundment ponds after the ice
thawed on the ponds, thus permitting representative sampling,
indicated chromium 1evel s below the 'Cl ean Water Act drinking water
standard of 0.05 ppm.

4



Borehole samples i ndjcated no chromium contaminat i on above

background ~evels in the gravels and soils adjacent to the

Building, 444 foundation drain system. Consequently, no direct

cleanup costs are to be. assessed aqa inst this inc ldent as a result

ef a ReRA action. The Building 444 silte has been previously

ideot Hied asa future environmental cleanups He due to other

contaminants in the area.

rn summary, there were no significant injuries, no programmatic

mterruptson., no costs of signHicance, and minor impact on the

environment.

The Board has identified the following, probable causes and

contributi~g factors.

2.i Probab~e Cause

The probable cause of the inc.tdent was an inoperabl'e automatic

solution level: control system in the chromic acid plating bath,

resulting in operators not using the level-controlled water makeup

system for the tank. The operator added makeup water by a 'hose

1jne connected to a faucet. The operator forgot to tern off the

faucet at the endof the shift. The bath overfl owed and dra ined

into an acid waste tank whrich, in turn, overflowed into a

secondary containment. The seccndarycontatonent leaked, anowing

thechromi:c add to enter the Sanitary Sewer System.

5



2.2 Contributing Factors

Listed below are factors which contributed to the incident in
varying degrees.

L The high-l evel acf d waste tank al arms are not monitored off
sh~fts, ho1idays, and weekends.

2. The conta tnnent.bern high-water l evel sensor with a 24-hour
moni,toreda~larm system had not been insta11 ed. WorkOrder
for installation is circa ]987.

3. The secondary containment system for the acid waste tanks
leaked and permitted the chromic acid overflow from the
waste tanks to enter the foundation drain system and iJ:lto
the Sanitary Sewer System.

4. Poor defi nit ion of hazards ; ,n the Operat i ng Safety Analys is
for the plating operations. Inadequate operatiing safety .
requirements that provide limiting conditions for
development and production operations in the laboratory.

5. Split management responsibil ity for development and
production operations conducted in the hboratory
contri buted to Iack of proper maintenance and operabn] i ty of
the plating laboratory.

6. Inadequate training of .employees as to what constitutes a
spill of a reportable nature.

7. Many mf.ncr spi Tl's and the 1eaki,ng roof in Room 9A all owi ng .
puddles to collect resulted in complacency regarding
solutions on the floor of the room and reporting such
incidents.

6



2.2 Contributing Factors (continued)

8. The Plant Shift Superintendent, Area HS&E Engineer, and
upper Rockwe~l management were not notified of the chromic
acid spill.

9. The acid' waste high l evel alarm was silenced (with a high
degree of probabi1i ty) by persons unknown in the Plating,
Laboratory with no one taking remedial action. Pipefitters
were working in the room and a security guard made routine
periodic watchman tours and' noted: no alarms.

~o . lnadequate safety and design documentation and limiting
operating conditions combined with a lack of operating
procedures.

2.3 Additional Factors

lhe Board identified 67 Findings and 32 Jud~ments of Need that are
included in Section 5 of this report.

7



3.0

3.1

3.1.1

3.1.2

FACTS

Background and Location

General i - Rocky Fl ats P1 iant

The Rocky Flats Plant has been operational since early !I.952. The
primary mission of the plant is the support of the nation's
nuclear weapons program. The functions performed at the phnt
inctude plutonium component fa1brication; pll:1tonium reclamation;
and the manufacture of various stailr:Jlesssteel, beryl] ium, and
uranium al~oy components. The plant is situated on 6,550 acres of
1and approximately 25 mil es northwest of downtown Denver,
Colorado. (See Figures land 2.} Figure 3 shows the plant in
relation to natural landmarks and the B series of site water
impoundment ponds. iJihe plant has been operated for the DOE by
Rockwell Internat i onal since 1975.

1Fhe Rocky Flats Plant operates 24 hours a day, seven days a week,
and funct ions much the same as a self-contained city. The pl ant
has its own utilities, railroad, fire department, medical
facility, and food service facUities. Approximately 5,100 people
are employed at the plant by the operating contractor (Rockwell
International).

Building 444 Complex

Building 444~ where the chromic acid release incident occurred, is
located tn the southwest area of the plants i te, south of
Cottonwood Avenue, west of 7th Street, .and within a security zone.
Figure 4: shows the liocatiion of BuHdings 374, 444, and 995 in
relation to other major structures on the plantstte.

8
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The BuUding 444 complex (Figure 5) is a highly soph is t t cat ed
metal fabr tcat ioa and madlining facil i ty , capable of producing
parts to extremely close tolerances. General metal fabrication,
baryl l ium foundry and fabrkation , carbon shop, precision machine
shops, tool enqi.neer i ng, producUon contro Ii, and nondestruct ive
testing operations are housed in this building complex.
Operational capabilities include electrochemical milling, plating,
and cleaning among many others. Materials processed include
depIeted ur-antum (less than 0.7 U-235) and depleted' uranfum
alloys, tool steels, special stainless steel's, beryllium,
aluminum, and graphite . Other less common materials such as
titanium, tantalum, and silver also are occasionally used. No
plutonium or enriched uranium (Oy oralloy) is processed in this
building complex.

Figures 6 and' 7 show f100r plans for portions of the Building 444
compl!ex; fi :rst floor, mezzanine, and 'basement, respectively. The
major portion of the Building 444 complex is a large structure
consisting of four interconnected bu i ldings (444, 445, 447, and
448). The type of construction varies as to wall, support
structure, and roof materials and design; but, all have concrete
foundations and concrete slab floors. :Fhe underfloor area is
serviced by a foundation drain system because of soil and water
conditions endemic to the Rocky Flats Site.

The Plating Laboratory (Room 245) where the incident occurred is
located on the mezzan ine of Bu ilding 444 (see 'Figure 7). The acid
waste tanks which serve the Plating Laboratory are located in the
basement area of the bUilding in Room 9A (sea f igure 7). ] he roof
of~oom 9A is removable to permit large pieces of equipment access
to and f,rom the basement area (see Figure 8). 'fhe construction of
the roof and its periodic removal have led to its deterioration
and leaks are prevalent during precipitation events. Access into
Room 9A can also be made through a hatch in the roof and: a ladder

13
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3.1.2.1

3.1.2.2

on the wall adjacent to the cyanide tanks. While the ladder and
hatch serve as an exit from the building, it is not a designated
emergency exit and is ~ot marked as such.

Plating Laboratory

The Plating' Laooratory, as previously stated, is located on the
mezzanine in Room 245. The operations conducted there involve the
development and application of many kinds of surface finishing
techniques. Examp'les of these include electroplating,
electropohshing,electroless phting, anodizing, oxide coating,
cl eandnq, etching, passivating, chemicalmilli .ng, sand bl ast tnq,

buff'inq , sanding, grinding, drHling, and organic coat inq; The
facilities include a plating laboratory, a' metal' preparation area,
a chemical storage area, waste storage tanks and pumps, and an
organic coating laboratory.

Waste Management

The Plating Laboratory and other operations in the BUilding 444
complex generate considerable quantities of liquid wastes. Liquid
wastes are categorized as either nonradioactive or as containing
radioactive material's. 'Each type of waste is carefullycontroHed
and analiyzed to assure that it; s prcper-Iy processed in accordance
with tts radioactive material content~

Nonradioactive 1iiquid wastes typical of those produced by plating
operations can be divided into three categories: hazardous
wastes t sanitary waste t and machine oils.

Hazardous wastes are mainly chemicals from, etch inq , plating, or
cleaning operations that may contain beryUium, cyanide salts t or
various acids. The more hazardous of these chemicals are placed
in drums and sent to Waste Operations. Dilute solutions are

18



3.L3

3.1.3.1

introduced into the liquid process waste drain system which empty

into ho l d i nq tanks located in the basement. SpecHic to the

Plating Laboratory, the acid waste holding tanks areTocated in

Room 9A. The contents of these tanks are sampled and periodically

transferred to the Waste 'Jreatment facil tty (Bu Uding 374) by

'Wast e OperaUons personnel.

Sanitary waste from the office areas of the Buil dmq 444 complex

is disposed of in the sanitary waste drafns and is processed at

the Sewage Treatment Plant (Building: 995). The sanitary waste

drains are collected in the basement for pumping to Building 995.

There is also a sump for the collection of effluents from the

foot i ng drains.

Machine oil, after being determined nonradioactive, is sent in

drums to Property UtHization and i[)isposal i , Building 551, for

di sposal.

IRCRA/ CERCLA surveys in the vicinity of Building 444 have resulted

in the area being designated as a site where env ironmental cleanup

shoul d 'be conducted .No immi nent danger was deemed present.

Sewage Treatment Plant, Spray I r,ri gat ion, ar;'ld Detent i on Ponds

Sewage Treatment Plant

The Sewage Treatment Plant is designed to acconunodate a flow of

500,000 gal1lons per day. The facility (see Figure 9) consists of

a bar screen primary settling tank,standard activated sludge

secondary treatment, .chemi cal clarification with alum, dual media

fil trat i on, and cM ori nat ion pri or to di scharge to pond B-3.

Total residence time .i n the plant is approximately 24 hours.

19
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As di scussed ear-l ier, the waste water management for the pl'ant is

cornp lex because of hazardous 1iquids and 'l i qui ds contaminated with

beryll ium and radioactive mater-tals, The sanitary waste system

and process wastes are separate systems and this separation is

maintained within the buildings themselves. T,he discussion will

be confined to the Sanitary Waste Collection System.

The Sanitary Wa'ste Collection System consists of two major trunk

systems. One collects sewage from the buildings in the pJutonium

manufacturing area and the other from non-p1utonil:lm areas. These

two systems join at a vaffive pit just west of the Sewage treatment

P1 ant (BuBdi ng 995). A 'bypass to one of two i n~iet tanks (total

capacity 120,000 gaJ10ns) is poss ib'l e before entry of the sewage

into the plant. The present da Uy flows tnto the plant vary from

250,000 to 400,000 gallons per day.

Sol ids are gathered from primary and secondary clarifiers,

digested, then dried in protected beds . . Dried sludge, because of

. the p6t~ntial of containing radioactive and hazardous materials,

i,s 1ayered with absorbants, boxed, and stored on si te for future

removal toa permanent disposal site. AH backwashes and recycle

flows are taken to the headworks of the facility. Approximately

one minion gallons per year of water are lost to atmosphere from

evaporation and sludge drying: or remcva'l ,

No real time monitoring capability exists at the treatment plant

for either hazardous materials or environmental levels of

radio~ctive material. Also, no diversion capability exists at

the outf1:ow of the sewage pl'ant to coll ect any suspect di scharges

other . than the detention ponds. A limited capacity

(60,000 gallons) diversion exists for influent.
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3.1.3.2

3.1.3.3

Spray Irrigation

Sewage effluent flows to pond B-3 via pipeline for storage and
some evaporation (Figure 10). The normal capacity of pond B-3 is
approximately one miHion gallons. As no discharge is allowed
from thts pond (see Section 3.1.3.3) unless severe precipHation
causes capacity probl-ems, other means for discharge are utilized
under the Env i roneentah Protection Agency NPDES permit for
ultimate disposal.

Water is pumped from the pond and' spray irrigated on .adj acent or
nearby hill~sides (Figure 11). Gasoline-driven pumps and a series
of ] atera~ s and spray nozzles distribute the water to the ground
surface for evaporation and infiltration into the subsurface. It
is estimated that up to 20 mill ion: gallons per year (MGY) of water
are disposed of in this manner .

.It should 'be noted that little control l,S ma intatned over the
system and over-spraying and saturation often leads to overland
flows: the effl uent runs off the hi 11 sides and back into the
detention ponds (figures 3 ,and 10). The water returning to the
ponds ;,s deteriorated in quality because of increased suspended
solids and coser , This treatment method has not been effective tin
who lily solv i ng the probl em of an overabundance of waste water ,

Detention Ponds (SeriesA. S. and Cl

A-series ponds in North ~alnut Creek receive surface runoff and
seeping groundwater from the plantsite {Figure IO}. Water can be
released from ponds A-3 and A-4 after satisfying 'EPA discharge
limitations as wen as quality and monitoring requirements.
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Figure 10. Layout of Rocky Flats Drainage, Showing the Location
of Retention Ponds and Reservoirs
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Figure 11. South Spraying Field, Rocky Flats Plant



B- seri es ponds i'n South Wal nutCree:k recei ve surface runoff,
sewage effluent, and groundwater seepage. . Water is released from
ponds B-3 and B-5 after sat i sfyi ng EPA di scharge 1imitat ions as
well as quality and monitoring requireme~ts. Both pondsA-4 and
8-5, per EPA requirements, can only be filled to 10 percent of
capacity, thus providing additional storm runoff protection, but
limiting holding capacity. lhese ponds can detain flows for short
periods ~f times, but they are not designed for full capacity
retention. Insufficient capacity exists in both series of ponds
to handle storm flows as well as sewage effluents on a year round
basis. Therefore, spray irrigation and land treatment are used to
reduce the likelihood of an effluent discharge.

The C-series ponds provide for monitoring and .storage of flows in
Woman Creek south ~f the plantsite as well as detention of surface
runoff and groundwater captured by interceptor trenches. Release
of water from pondC-3 is allowed after ePA quality requirements
are met. Another pond north of North Walnut Creek captures How
from the eXisting landfill. No discharge is evident from this
retention pond and spray evaporation is utilized to dispose of the
water.

3.2 Environmental Regulations

lhree environmental regulations are pertinent to the incident
which occurred. ~hese are the Clean Water Act (CWA) , the Resource
Conservation and Recovery Act (RCRA) , and the Comprehens tve
Environmental Response, Compensation, and liabil ity Act (CERCLA).
A quick summary of these laws is given below. The spedfic
applications to the inc ldent under investigation are given in
Section 4.8.
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CWA- l:Jnder CWA, al1effl uent discharges from a facil tty are
required to have a Nat i.onal Pollution [Discharge El imination System
(NPDES) permtt regulating pol Iutant concentrations in discherqes
from the fadiji tty .

RCRA - The State of Colorado Department of Hea1th (CDH)
administers the ReRA reguJlations which apply to the storage,
handling. and disposal of hazardous wastes, including cleanup and
disposal of spill s or ,releases to the environment.

CE,RClA - Under CERCLA reporting requirements, a spill of a
hazardous substance exceeding the reportable quantity (RQ) must be
reported to the National Response Center within 24 hours after
discoverY of the spill.

3.3 Organization and Responsibilities

3.3.1 Albuquerque Operations - Rocky Flats Area Office

The Rocky Fl ats Plant is one of several: area offices in the
nuclear weapons production complex under the cognizance of
Albuquerque Operations (see Figure 12). The responsibility for
Rocky Flats operations and sHe ,management is delegated from the
Manager, Albuquerque Operations (AL) to the Area Manager, Rocky
Flats Area Office. The Rocky Flats Area Office organization is
shown in Figure 13. The Operations Branch within the Area Office
is responstbl e for interface of day-to-day activities f,n the
operations of the plant with Rockwell International i,n an overview
capacity. Overview of the site ES&H program is a responsibiHty
assigned' to the Safety and Environmental Programs Branch.
Facilities Management Branch has the overviewresponsi,bilities for

\

facilities, ilncludililg maintenance activities.
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Functional assistance and guidance for the Envi ronment al ~rograms

Branoh and the Safety Dfficer are provided by the Safety Programs
Division and the Environment and Health Division under the AL
Assistant Manager for Environment Safety and Health (see
Figure 12) . Periodic appraisals of the site's ES&H program are
cOAducted by these two AL organizations . Functional assistance
fbr th~ Facilities Management Branch in the area of ma intenance is
provided by the AL FadUties and Project Management Dtvis ton who
also conducts periodic appraisals of the site maintenance program.

The Assistant Secretary for Envkonment, Safety and Healith (ESH)
is responsible for DOE ESH policy and Headquarters oversaght in
this area. In add it ion to performing Technical Safety Appraisals,
and EnviroAmental Assessments, EH presently has two persons
located onsite and designated as DOE/HQ-EH Dnsite RepreseAtatives.
It is the respons ibil i ty of these personnel to report to EHi on a
daily basis any significant observations of a safety related
nature. Weekly and monthly summary reports are also filed. A
weekly report received in EHHeadquarters prior to March 8 was the
vehicle by which DOE headquarters and the AL Manager became aware
of ~he chromic acid incident.
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3.3.2

3.3.2.1

Rockwell International

Rockwell 'Int ernat i onal , Rocky Flats Plant, Aerospace Operations is
the prime maintenance and operating (M&O) contractor for the Rocky
Flats site. As such, Rockwell is respons tbte for all onsite
operations. The Rockwell organization chart for Rocky Flats Plant
is shown in Figure 14. The Plant .Manager is a president in the
Rockwell Internat tonal organi zat ion , The Rocky Flats organi zat ion
consists of ~leven directorates, four of which were involved in
the chromi cacid incident and are discussed in, this report.. They
are: (1) Director of Support Operations, who ts vesponstbte for
maintenance and utihties; (2) Director of Production Operations,
who i,s responsible for non-plutonium production efforts;
(3) Director of Safeguards and Security, who is responsible for
security inspectors and the Shift Superintendents; and
(4) Director of Health, Safety &Environment {HS&E}, who is
responsible for environmental protection,radiation, nuclear and
industrial safety, industrial hygiene, and medical care.

Production Operations

filght managers report to the Director of Production Operations,
of these, two are germane to this incident: (I) Building 444
Production Manager, and (2) Manufacturing Technology 'Development
Manager. The Build1i ng 444 'Production .Manager serves a dual
management role; both as a Buildi ng Manager and as a manager for
operations under his cognizance.
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Rockwell has established the Building Manager concept for the
bUildings on plantsite. Building Managers report to the Director
responsi .ble for operations in the building; in this case , the
Director for Production Operations. The Building Manager has l ine
responsibility for operations under his cognizance, and carries
line responsibility for the overall functions of the building,
including all ES&H matters. Even though there may be several
operations and support groups housed in one bu i1dinS, the Building
Manager concept defi nes a single person who carr t es overri,di ng
1ine respons i bil ity for a1T aspects of Ibut ' di ng operation,
including the assurance of procedural adequacy and configuration
control. lhe ES&Hresponsibility includes making notifications
regarding incidents to the Shift Superintendent. At the time of
the incident, the Building Manager for Building 444 had only been
in that position for a period of 8 months.

Foundry Operations in Building 444 is one of several' production
operations assigned to the Building Manager. Under Foundry
Operations, one of the funct ional responsibHities is production
plating operations. Foundry Operations Foremen have line
respons i bil ity for production operations i,n the Pl at i ng
Laboratory, Room 245A, and for the waste tank system in Room 9A in
the basement. These foremen are responsible to assure that
Foundry Operatiaq Procedures for the :Pl,at i ng Laboratory are
fol ~owed and are also responsible for reportin~ incidents up
through their Tine of supervision.

With respect to bUilding operations reporting to the Building 444
Manager, staffing is provided for three-shift coverage of a
control room where the Stationary Operating Engineer (SOE)
monitors such util ities as building fans, cool ing, heat inq, water
pumps, power, steam, etc. They perform rounds of inspections
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every four hours for equipment that they carry ~ ine responsibil i ty

for. However, they may l10t complete these rounds if they have
QperationaT problems.

The Plating Laboratory where the incident occurred is not included
in the inspection by the SOE's, nor are any alarm readouts of
abnormal conditions in the Laboratory monitored. No readouts of
alarm conditions for the acid waste tanks in Room 9A are monitored
by the SOE's.

The Manufacturing iechnology Development Manager (M~D) is
responsible for development Df process technolDgy to support
operations. One of the deve~opmenta} areas is in coatings for
components. A Coatings Manager reports to the Manager MTD and is
the .supervisor for Development Engineers who also work in the
Plating Laboratory, Room 245A.

The Development Engi ,neers make up plating baths, draft Foundry
Operations Procedures for use by the production persDnnel in the
Pl at ing Laboratory, and perform devetopment work. Procedures are
not required for the work of the Development Engineers. One Df
the Development Engineers is designated as the "l eadltengineer in
the Plating Laboratory. The Coatings Manager is not located in
Building 444 and has other groups reporting to him which are
located elsewhere around' the plantsite. The Coatings Manager is
responsible for reportingl incidents up through his 1ilne of
supervision. The Coatings Manager had on~y been inhis position
four months at the time Df the incident.

It must be understood from the above organizational presentations
that two organizations und~r different mid-level management are
present and performing operations in the ' Plating Laboratory,
Room 245.
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3.3.2.2

The two organizations are involved directly with the inc i dent in

the Plating, Laboratory. The iDevelopment Engi neers and the
Coatings Manager were responsible for initiating the incident.
However, the Foreman of Foundry Operations carries "ownership"
responsibility for the waste tanks in Room 9A which overflowed.
Both organizations, therefore, would be responsible for notifyi'ng
higher supervi.s i on of the incident.

Safeguards and Security

Five managers report to the Director of Safeguards and Security.
The Manager of Plant Security has buiIdfnq security inspectors
reporting to him as well as personnel designated as Shift
Superintendents.

The night Security Inspector who covers BUilding 444 and others,
currently works 12-hour shifts. He reports to Security
Headquarters by 1715 hours, to :post by 1745 hours, and remains on
post unti~ relieved at about 0545 hours.

He performs four watch tours :per shift, at approximately 1745,
2145, 0145, and 0445 hours. The duties, among others, are: to
test and lock exterior doors on the first round, and unlock them
on the last round; check in at watch tour stations placed in
various locations throughout the buildings; and observe any
unusual or alarm conditions and take appropriate action such as
ca11 tng the SOE or Securi ty Di spatch. AHhough Security
Inspectors are expected to report alarm conditions they observe,
they are not trained on specific functions of indicator/alarm
panels which they Ipass on their rounds.

There ts a watch tour station located in Room 245, and one in a
room close to Room 9A which are checked on every round.
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3.3.2.3

The Shift Superintendents report to the Director, Plant Security.
They serve in a shift capacity in a plant communications center
known as the Emergency Operations Center {EOC). The EOC is
operational and staffed 24 hours per day, 365 days per year. It

is the responsibility of the Shift Superintendent, among others,
to log incidents and unusual occurrences, and to make notification
to selected Rockwell and DOE officials on the basis of a
predetermined plan.

Support Operations

The Director of Support 'Operat ions has six managers reporting
to him. ,Of significance to this incident are the UtiliUes and
Maintenance functions, each under their respective managers.

The Maintenance function is performed by crafts personnel assigned
to a building with backup support from a central organization.
Two types of maintenance are performed: (1) preventive
maintenance on building equipment and designated process equipment
on a scheduled basis and (2) repair and installation of equipment
on a priority based Wo~k Order System. ~he priorities are
established by the Building Manager and the manager of a
particular operation in a building. ES&H related maintenance is
given, highest pri ority .

UtiUties Operations also include the operations of the Sanitary
Treatment Plant (STP). The STPis staffed on a day-shift basis
only, five days per week from 0712 to 1530 hours. For weekends
and off-shifts, an operator from the Water Plant is required to
check the STP once per shift (no particular time) to assure that
the equipment is operating satisfactorily.
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3.3.2.4 Health, Safety and Environment (HS&E)

Seven functional managers report to the Director, HS&E. 1he
primary functions of the HS&iE :Division i s to establish safety
po1icy, perform funct i.ona1 overvi ew of the safety and
environmental program at the site, and provide medical services.
tine Management bas the primary respcns tb i l ity for safety of the
workers, pl ant, and envi ronment. Respons ibil it i es of the HS&E
Division with respect to Building 444 are to:

(1) Establish Building 444 environmenta1' policies and programs
to assure tbat all building operations are conducted to
minimize impact detrimenta~ to the environment.

(2) Establish building personnel safety policies and programs in
the areas of industrial hygiene and safety; fire detection
and suppression; and radiation protection.

(3) Establish nuc)ear criticality safety rules and limits for
the bUilding and gathering information about the facilities,
equipment and processes, and analyzing for potential
accidents.

(4) Protect the health of Building 444 employees.

(5) Identify and report for correction any operations or
conditions involving potential industrtal hygiene and
safety, fire detection and suppression, and nuclear
criticality or radiation safety hazards.

(6) Document the condition of the environment in the building
and surrounding areas.
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(7) Review al l additions or modHkations to the building or its

equipment.

Asa coronary to the Bundi,ng Manager concept presented earljer ,

the HS&E function provides a similar concept with the HS&E Area

Enq meer , Gene,raHy, the HS&E Area Engi neer is ass igned a group

of buildings rather than a sing~e building. Ihe HS&E Area

Engineer reports to the Director, HS&Ethrough the Manager of

HS&E. The major function and respons tbt ltt tes ef the HS&E Area

Eng'i neer are to:

(1) Administer and coordinate the Health, Safety &Environment

Safety Team to assure that safety requirements have been

considered and implemented prior to startup of new or

modified operations or occupation of new or modifi'ed

fad~'ities.

(2) Evatuataand coordtnate safety review of maintenance

acti vit iesand speci all permilts for nazardousoperat i ons.

(3) Assist management in the preparation of Operational Safety

Analyses and Job Safety Analyses.

(4) Coordinate the investigation of minor accidents and

incidents, and assurinq that the appropri ate correct ive

action is taken.

(5) Support the ShUt Superintendent in major emergencies by

coordinaUng all technical assistance from' the HS&E

disci p'lines ,

(6) Coordinate HS&E audits of operations, facilities, and

organizations.

37



3.4 Building 444 Plating and Related Waste Operations

3.4.1 Plating Operations

Plating operations within BUilding 444 occur primarily in
Room 245. Both Meta11 urg:i cal Operations (Met Ops) and
Manufacturing Technology Development (MliD) utilize the fac t li t i es .
Met Ops performs production operations whi~eMTD uses the lab for
development purposes. The plating operating procedures for
production are prepared by MTD personnel as they develop the
processes used by Met Ops. Another plating facility is currently
being built in another room for sole use by Met Ops. The new
faciUty is ROW undergoi ng oper-at tonal tests.

A brief discussion of the operations performed by the two groups
is presented in the next two sections.

3.4.1.1 Metallurgical Operations

The procedures for conducti n9 the meta11 urgita" product ion
operations are detaBed in written procedures identified by an
FO (Foundry Operation) preHx. These contain the step-by-step

' i nst r uct i ons necessary to perform any plating operation, and are
drafted by MTIQpersonnel. Specifically, FO-444-1039, the FO for
the chromium plating operations includes Hazards and Safety,
Emergency and 'Normal Shutdown, Federal Specification QQ-C-320a,
Equipment Startup, Capillary Surface 'Tension Method, Solutions,
Current 'Density and Plating, Time, Part Rackinq, Light Chromium
Deposits, Heavy Chromium Deposits, Stripping Chromium From Various
Base Meta1,s, and Troubleshooting.

An example of a typical light chromium plating operation on
aluminum is discussed below. first, the part is degreased if

38



3.4.1.2

necessary , then rinsed with tap water to remove any remaining
degreasing agent. The part is soaked in Turco 4215 cleaner, a
caustic soap~ for five to six minutes to remove any unwanted
material from the part. The part is then rinsed with tap water.
Next, the part is dipped in IS% by volume sulfuric acid at 80-8S"C
for two to five minutes. Again, the part i s rinsed with tap water
to remove any remaining unwanted substance. The part is then
dipped in SO% by volume nitric acid, at room temperature, for one
minute and again rinsed with tap water. The part is then dipped
in 2S% by volume Alumon 0, at room temperature, for 10 to
15 seconds and rinsed with tap water. A copper cyanide strike
(Rochelle type) is made on the part at 50"e, at 20 amperes per
square foot (ASF), with the current on for one minute. This step
act i vates the al uminum surface to facil itate the chromi urn plati ng,.
Following the copper cyanide strike, the part is again rinsed with
water.

Finally, the part is loaded in the tank with the plat inq solution
at 40·Cwith the current on. the pl ating, process is conducted at
a normal current densi ty of one to 1.5 amperes per square inch
(ASI) for 10 to 20 minutes. After the plating, the part is
removed but not rinsed. Other platilng operations follow similar
steps with any changes to the sequence of events being based an
the material to be ,plated. It should !be noted the rinse solutions
from these operations drain into the acid waste tanks ;n the
basement. lhese tanks, when fu11, are pumped to the Process Waste
Treatment Facility, Building 374.

MTD Operations

The MTD operati ons differ from the ' MetaH urgi cal Operati ons ;,n
several areas. The primary dHference is that there are, no
writtenoperaUng procedures for 'MTD personnel. 'However, the
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3.4.2

3.4.2.1

fOs used by production personnel are written by the MTD personnel

based on their knowledge and e~perience of the process. The
nature of MTD Qperations, development and experimentation,
preclude the use of strict plating procedures due to the variable
nature of the assignments/tasks. lihe MTD personnel do use the
manufacturer's J;Herature and the 'Mat er i a1 Safety Data sheets for
bath operating parameters.

Plating iLaboratory Equipment

The Plating lab equipment consists of two systems: rinse tanks
and plating baths, and control alarm systems. The integraUon of
the systems forms a complete process.

Rinse Tanks and P~ating ~aths

The tanks are divided into two distinct categories: process tanks
and rinse tanks. The process tanks consist of those containers
related to the actual plating process. The rinse tanks are those
which are used for cleaning with water and are not integral to the
completion of the plating operation.

The process tanks are made of plastic to resist the corrosive
tendencies of the contents and to avoid metallic contamination of
the plat inq -schutton. The size of the tanks varies with the

process invohed but the largest of which does not exceed the size
of an office desk. 'he process tanks are closely grouped due to
the simH'ar operating paraneters. The chromium, plating tank (see
Figures 15 and 16) has a volume of approximately 365 liters or
95 gallons. The plating tank does not have a fixed top; instead,

it has a removable plastic lid sized to fit the opening. lhe
process tanks do not have a drain to either the sanitary or
process waste system. In the event a process tank needs to be
drained, the normal method is to transfer the contents direcHy to
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Figure 15. Automatic Control Valves (non-functioning) on Chromic
Acid Plating Tank, Room 245
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Chromic Acid Plating Tank and Rinse Sink, Room



3.4.2.2

a barrel. Ventilation ducts are built into those systems where
the emissions from the liquid are considered hazardous and must be
constrained. These ducts are connected to a scrubber. The water
lines used to maintain the liquid leve~ in the baths enter through
holes in the side of the tank approximately five inches below the
top of the tank. The holes are not sealed.

The rinse tanks are made of plastic to have a resistance to the
substances generated during the rinsing process. The size of the
tanks varies but are similar in size to the process tahks. The
rinse tanks consist of two types: · a spray rinse or a wash rinse.
The wash rinse is a bas in which ts filled with the rinsing, 'l iqui d
and the object to be rinsed is dipped;n the liqClid. The spray
dnse util izes waterjets to scour the object to be rinsed. The
spray-rinse tanks can also be utilized as awash-rinse tank 'by
simply fHling the tank. Approximately two years before this
incident, a rinse tank being used as a wash-rinse was overflowed
causing a similar type incident.

Control/Alarm Systems

The control system implemented on the chrome plating bath is an
example of the system utilized on the other acid-J ine pl ating
tanks (see Figure 17)~ The control system is comprised of heaters
(on the heated baths), a capacitance probe, a double-valve
waterflow management system, a Programmable Logic Controller CPLC)
in the laboratory office, an indicator panel across from each
plating bath, a level sensor (float), and a thermocouple. These
units are designed to operate as an integrated system for the
control of the plating; baths. The control system has a past
history of chronic faHure. At the time of the incident,not only
was the PLC disconnected from the chrome plating bath and others
in the acid line, but four out ~f the five plating baths had
inoperative sensors.
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Figure 17. Chromic Acid Plating Tank Heaters and Level Detectors



The controll ing unit is the capacitance probe. Thi,s probe

cOl7ltrols the double-valve and the heaters. This;s accomp~ished

through the abil Hy to set various "detection" pomts on the

probe. There are four set points bei,ng used on this particular

des iqn: a 10w low-level point, a low-level point, a high-level

point and a high high-level point.

The low low-level poit:1t acts as a f ina] system to prevent a fire.

This is accomplished by cutting al l power to the tank in question,

speci fi call y to the heaters, i f the 1i qui di level fan s too low.

This should only occur in the event of a tank rupture, a valve

failure, ora probe failure.

lThe low-level at:1d high-level set points define the normal

operating region. Both signals control the fi,rst valve of the

double-valve water control system. When the low-leve~ area is

reached, the first valve is opened allowil7lg water to enter the

tank, and when the high-level area is reached, the first valve is

closed to preventoverfl ow. The reg,ion between the two set poi ",ts

is defined as theoperat i,ng area or the dead! band.

The high Mgh-level set point is the finalcontroT measure to

prevent overflow. If the high level set point fai,h and does not

close the first vaT1ve, then the high high-lIevel set point will be

activated when the ~iquid reaches that heiEht and close the second

valve to prevent an overflow. A signal is also sent to the PLe
which will light an indicator light and sound an annunciator.

The second level sensor is a magnetic float utilized to warn of

impending problems. the float sends a signal' to the indicator

panel across from each 'bath. ifhis signal is sent when the liquid

1evel of a tank reaches the high high-level. The signal will

light a high liquid level indicator on the panel.
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3.4.3

The PLe ~s the system status display panel' located in the office,
Room 245A. This panel displays the condit ion of the heaters (on
or off), the float (alarm level or not), and the activation of a
particular set point on the capacitance probe. Al~ the acid-line
plating tanks can be monitored' from this par:lel.

The thermocouple is the unit responsible for ma i nt a'ininq a
constant temperature within the baths. If it is inoperative, the
heaters wi lTnot be activated and the bath winl be rendered
unusable.

Both the capacitance probe and the magnetic float sensors were
disconnected from the PLC at the time of the incident because of
chronic fail ure problems. Therefore, the Water Control System was
ir:loperative and could not be used to add makeup water. Thfswas
accomplished by adding water manually via a hose line and a hand
operated valve. iNo operat i ng, procedures were developed for the
off-norma1: cond i t icn. Met Ops had elected not to use the Plat i ng
Laboratory since early December 1988 because: (1) they had
completed all single shift plating operations, and (2) plating
operations requiring more than a single shift were fe~t to be
unsafe because water levels could not be controlled and bath
meltdown could occur.

Waste Operati.ons

The operation of the holding tanks located in Room 9A in the
:basement is divided between two separate organizations,
Metallurg,i cal Operat ions and Liqui d Waste Operat ions. Each
organization has defined responsibiHties with regard to normal
tank operation. These responsibilities are delineated' in the
document WO-4010-A/O. lihe preftxWO stands for Waste Operations.
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3.4.3 .1

3.4.3.2

MetalJurgical Operations Responsibilities

Metallurg,ical Operations officiaHy own the holding tanks in
Room 9A, and must perform a daily inspection of the tanks and
their environment. These inspections are conducted on a
one-shHt-a-day (0700 to 1600 hours) basis, f ive days a week,
Monday through Friday. These daily inspections include checking
the liquid level in the tanks; if full, then switching the flow to
the other tank; observing the condition of the tanks; observing
the status/contents of the berm, and looking at the floor outside
the berm for any unusual occurrence. A log i skept of any unusua11

occurrence. Metallurgical Operations, specifica~ly, the Building
Superintendent, Building 444, is also responsible for the
"Maintenance '[required] of the waste holding tanks, pumps and
piping."

Waste Qoerations Responsibilities

Waste Operations is responsible for: {I} the control of valves,
pumpi ng, equipment, and l ockout systems for the waste tanks as it
applies to waste transfer operations; {2} the proper sampling of
waste tanks and maintenance of analytical data logs; {3} the
disposition {transfer} of the wastes; and' {4} notifying the user
of anyabnormaUties in waste flow and need for modHication or
maintenance of the system. The Waste Operations personnel are
directly responsible for those operations as they apply only to
waste transfer and are responsible for the conditions of the
transfer equipment.

A typi cal' transfer operat ion is conducted as fan ows. At the
beginning of the morning shtf't a Water Transfer 'Oper at or wHl
enter Room 9A to check the tank status. If a tank is full, the
operator wj,1~ assure the other tank has ample volume for continued
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operations, and wHl shut the valve on the i.n-p i pi nq and open

another valve to anow flow to the other taRk. A sample is then

taken and transpor-ted to a Tab for radi oactivi ty and beryH i urn

analysis and pH Ievel: results are avat l abbe in approximately four

hours since such samples have priority. Once the sample results

are known, the operator must receive permission from Buildil'ilg; 374

Operations Manager to ship the tank contents . • When permission is

granted for sh ipment. the va~ves connecting the tank to the

transfer pipelines are opened and, if necessary, unlocked. The

transfer pump for the system is engaged and allowed to run lunt i l

the entire tank contents have been tral1sferred'.

In an emergency situation, the major di,fference in procedure is

the sequence of events deal ing with the samp~;e and transfer. A

sample is taken,but instead of waiting for analysis, the operator

immediately contacts BUilding 374 Operations Manager and requests

permission to transfer a tank. The Operations :Manager , using

personal jUdgment, will either approve or deny the request , U

approved, the contents of the holding tank will be transferred to

an isolated tank in Building 374, if possible. The sample will be

analyzed as normal to, veri fy the type of waste transferred. All

other operations are conducted as normal.

The waste operations assocsated with the plating operations are

conducted xn Room "9A. This area contatns the waste water acid;

holding tanks and the waste water cyanide holding tanks. Waste

transfer of the holding tanks is also conducted from Room 9A. The

holding tanks are consid'ered the primary centasnment and a

separate berm: surrounding each type of holding tank serves as the

secondary containment.

The waste tank equipment can 'be divided into two areas: waste

contai nment/transfe,rsystemand' a control/alarm system.
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3.4.3.3 Waste Containment/Transfer System

The two 400-gallon tanks which comprise a waste water acid (WWA)
storage system (see Figure 18) and two SOO-gal lon tanks which
comprise a wasta water cyanide (WWC) storage system are located in
Room 9A of the basement. Each system has similar characteristics
with regard to the equipment used.

The WWA tanks each :hol d' 400 ,gal l ons and are made of 304 stainless
steel. They are located within a berm (see Figure 19) having a
capacity of 1400 galilons. The berm has been, painted with an epoxy
paint and caulked to form a watertight seal to prevent possible
leakage. lhe epoxy paint has deteriorated to the extent some
paint 'has flaked off. The tanks are considered to be the primary
containment system and the berm is the secondary containment
system. The WWC tanks are 1i,kewi se protected by thei r own
secondary containment with a sufficient capacity to hold the
contents of the two tanks should they fail. l'he two secondary
containment structures sl:lare a common wall. One wall of the
secondary containment for WWA is the building wall while the WWC
secondary contatnment uses two building walls.

The tanks are connected to, the process waste system' via a series
of piping and pumps. One primary pump (see Figure 20) was used to
transfer both the WWA and the WWC tanks to Building 374, the
process waste treatment facility. At the time of the incident, a
recycle pump was connected to the cyanide system which could have
been cross-connected, through the existing piping, into the acid
tanks. This recycle pump car:! be utilized to pump to the process
waste treatment facihty should the primary pump become di sabted.
In the present piping configuration, tank contents cannot be
recycled and m,ixed l to ensure that a representative sample of the
contents :is obtained prior to shipment to Waste Operations in
Building 374.
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Figure 18. Acid Waste Tanks
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Building 444
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Figure 20. Primary Pump
Tanks to the
Building 374
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3.4.3.4 Control/Alarm System

The control system implemented in theWWA tanks is s~ightly

different than the waste water cyanide control system. The WWA

control system is manual whereas the cyanide system is automati-c.

The flow ;,nto the WWA tanks i scontrol1ed manuah ly , Each tank has

a valve which can be opened or closed manually to centro the f]ow

into the tanks from Room 245. The decision ~o open or close the
valve depends on the level in the tanks, as dete~mined by reading

sight gauges. Each WWA tank has a high-level sensor whi -ch signal s
at a capacity of 350 g,all'ons. The signal is sent to an i,ndicator

panel in Room 245 (see Figure 21), which activates both a vt sua]

and an audible alarm.

The How control valves into the cyanide system are motor driven

with their own automatic switching system to determine when the
tanks are fuH. Only one tank is normally in use at any gi ven
time. U a tank is filled, the automatic switching, system will

then switch the flow to the other tank. A cyanide sensor is

located between the tanks on the backwan at the -hei ght of the

top of the tanks. If thi s ils triggered, :it will perform two

functions. First, tt will immediateliy sound an audible alarm in

Room 9A. Second', it will send a signal to the indicator panel in

Room 245, which will activate both a visual al arm and' a

dtst tnct tve sounding audible alarm.

It should be noted, that while the alarms willannunchte in

Room 245, this area is normaHy occupied only ' on the day shift,

five days a week.
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Figure 21. Acid Waste Tanks High Level Alarm Panel, Room 245



3.5 Chromic Acid Release Inci.dent

3.5.1 Bui1ding 444 Activities

About 1600 hours on February 22, 1989, a Development Enq ineer From

,MTD checked the Plat ing Laboratory, Room .245, to ensure that it

was secured for the day. iUpon not i ng it 'had not been checked by

the assigned person, he proceeded to secure the laboratory.

!During this check, the engineer noticed that the Uquid level in

the chromic acid plating bath was l iOW (see Figure 16). It was

p~'anned to leave the heaters on overnight for a plating project

scheduled for the next day. To ensure proper operat.ing cORdi-

t rons , the engineer opened the manual water valve to fill the

bath wHh a hosel ine . . WhHe the water was running, the engineer

fi ni shed checking, the rest of the 1aboratory and went home,

forgettiAg that the water valve was on. The plating bath over

Howed tAto the acid waste drain and collected inWWA tank T-1 in

the basement.

Between the hours of 1600 and 0730, Building 444 is patrolled bya

pl ant security guard. All exterior doors of the building are

locked and alarmed. Alarms to these doors are activated at 1730

and deactivated at 053,6 hours. The guard tours the bu'ildi,ng at

two-hour intervals, ~h~ first tour starting at 1745. On the first

tour, the guard tests the exteri or door al arms and Iocks them.

A1so , all safes are checked and the guard win key i,n the security

clocks that are encountered during this tour (this route differs

from the normalclockrouteJ . .When activated by the gl:lard,a

signal is sent from these securHy clocks to the dispatch office

at the security buHding. The guard wallks the normal dock route

on the remaining security tours. A security clock is located in

'Room 245.
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A pipe f it t er was held over on the PM shift February 22, 1989, to

repair a condensate pump and steam co t l on one of the pl at i nq

baths in Room 245. About 1730 hours, two pi pefi tters that are

ass iqned to the PM! shift arrived in Room 245 to assist the

pipefitterworki,ng overtime . •Ml three pipefitters left the room

for break , at 1800 hours. After break, the overtime pipefitter did

not return to Room, 24'5, but performed some work in Room 104 and '

left the building at 2000 hou~s. 'he two PM shift pipefitters

returned to Room 245 at about 2000 hours and completed the repair

to the steam coil.

The aci d waste tanks probably would have fi 11ed and overf'l owed,

activating the high level alarms in the P1:ating Laboratory at

about 1800 hours based on measured flow rates , from the faucet.

The high level alarm is both audible and presents a flashing

visual display. If the alarm is acknowledged' by someone, the

audible portion is silenced while the visual portion remains lit,

but not flashing. Neither the security guard or pipefitters noted

any audible or flashing alarms. '

About 0430 hours, February 23, 1989, ' t wo painters scheduled to

work overtime arrived at BuHding 444. They went to the paint

shop, Room 9 in the basement, for their supp1 ies. While they wer.e

in Room 9, they could hear 1iql:Jidrunning, in the adjacent Room 9A.

Room 9A contains the Uquid ~aste collection tanks for the Plating

Laboratory {see Figure 18). These rooms are separated by a

ron-up door that is normally closed. !During the off shifts,

between: the hours of 1730 and 0535, this door is locked and

al armed'. To gdn access to Room 9A whOe the doori s al armed,

Security must be notified.
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Records insecurity indicate thi s door was not accessed whil e it
was alarmed. Some time after the alarm had been removed, a
painter went into Room9A to obtain add it tonal pai,nting supplies ,
saw 1i qu id on the floor and walked through it. "The painter did
te1,1 a fe 11' ow 1ead person about the flooded condi ti on i,n Room 9A,
but neither of them contacted management.

A Waste Operations operator, who has responsibility for
transferring all liquid process waste from the variousbuiJdings
on the plantsite to Waste lreatment Building 374, entered Room 9A

. about 0715 hours. Upon entering the room, the operator discovered
the acid waste tank T-l was overflowing into the berm area and
onto the noor (see Figure 18). ifhe other waste tank T-2 had been
filled and valved off the previous day. "fhe Waste Operations
operator chosed the fill valve to tank T-l and proceeded to the
Plating Laboratory, Room 245, to inform Plating, Lab persorme l of
the Hooded condition in Room 9A.

The engineer who opened the water fill valve the previous Aight
entered thePTating Laboratory at 0730, February 23, 1989. Just
inside the room, he noticed the acid waste tanks high level' alarm
lights were lilt (see Figure 21) indicating the tanks were full;
however, the audio ah~m was not sounding. The ala~m was tested
.at a later date and found to function as designed. Seeing the
:aTarm lights, the engineer remembered that the water valve had
been left on to the chromic acid bath •

. After shutting the water valve off, the engineer proceeded to the
basement, Room9A. On the way down, the Waste 'Operat i ons operator
was encouAtered and they both proceeded to Room, 9A to assess the
extent of the spill. lheWaste Operations operator took a sample
of the solution in the be~m and the engineer informed the
Metanurgical Operations manager of the incident. At a later

57



time, the eng.ineer notified the Coat inqs Laboratory manager of the

incident. The Metalilurg,icalOperations manager notified the

BUilding Manager of the incident. No further management

notifications were made.

ifhe Waste Operations operatorobtai ned permi ss ion f,romWaste

Operations management to ship the acid waste to Process Waste,

Building 374, without waiting for analyses. After unlocking the

appropriate vdve and starting the pumps, it was df scovered that

the primar'y transfer pump screen was plugged (see Figure 20).

The engineer initiated a work order to clean the screen. In the

meantime, the Waste Operations operator continued the transfer

usi,ng the recirculation pump. As soon as suff tcfent space was

obtamed Jn the waste tanks, the Development Engii,neer and an

Advanced Chemical Engineer started transferring the liquid in the

berm and noor to the tank, T-1. The engir:1ee,rs did not use acid

protective clothing, or full-face respirators wHh chemica!

cartridges, while picking up the spUled solution.

A work permit was required to repai.r the primary transfer pump.

This work permit was reviewed by the HS&E area engi,neer and

Indus tr-i.a'l Hygiene. The Industr-ial Hygienist visited the spill

area and specified that a plastic rain suit (approved for use as

protection against personnel contact with .acid), acid reststant

rubber gloves ,and! a ful I-f'ace respirator wHh chemical cartridges

be worn while cleaning the transfer pump screen. The HS&E area

engineer made no further management notification of the spfll,

After the liquid lieve1 had receded sufficienUy, the pipefitter

wearh':lg the prescribed protecUve equipment cleaned the t,ransfer

pump screen. The remaini.ng water in the berm ar:1d floor area was

picked up by a Utilitie~ Engineer and a Stationary Operating

Engiineer using a portable sump pump (see Figure 19) and was
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transferr-ed to the acid waste tanks. lihis so'lut.i on was then
transferred to Process Waste, Bui,l'ding 374.

A1so between the hours of 0750 and 1200 hours on February 23,

1989, two carpenters worked in Room 245 replacing ceiling tile.

Whil'e working there, the control panel alarm (see Figure 21) for

the high Ievel acid waste detectors was activated several times.
The lights did flash and the audio portion sounded. When the
acknowledge button was depressed' by the Chemical Engineer, the

sound discontinued and' the liights stopped Hashing.

After ;j,t was determtned on February 28 that chromi um was the

contaminant detected at the STP, an attempt was made to see if

there was a correlation between the chromic acid' spill in
Building 444 and the chromium found at the STP. On March 3, 1989,

at about 1300 hours, a Util Hies Engineer coordinated a dye test
with Waste Operations on the process waste t,ransfer line between
Buildings 444 and 374. The dye test did not detect any l'eaks in

the process waste transfer line.

A foundation sump pump in another area of Building 444 is
connected to the sanitary sewer drain (see Figure 22). Samples of

the sotut ton i'n the sump were taken by a Utilities Engineer on

March 3, 1989. When chromium! was identified in the sample, the

UUl ities Engineer had the sump pump dtsconnected from the
sanitary sewer drain and. repipedinto the process waste line.
This pump is equipped with an automatic float control switch which
allows t1he pump to runautomaticaHy when liquid reaches its set
high point.

On the morning of March 6, 1989~ a Utilities Engineer and a

Stat i onary Operating Eng,i neer performed a. leak test on the berm
around the waste tanks and the fl oor area in Room 9A by fl'ooding
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Figure 22. Foundation Sump Pump, Building 444



3.5.2

it with water and' blue dye. The test was conducted to see if
there was any correlaUon betweel1 the chromium found ~n the
foundaUon sump and the spill i'n Room 9A. Flooding of the berm
was completed by 1030 hour-s ,and by about 1530 hours that same day
tl:le blue dye appeared at the foundation sump pump. The water was
aUowed to stand overnight to determine the rate of leakage. On
the foWlowing morning, the water level in the be~m had receded
about one foot, which indf cated that the chromic acid spill in
Room 9A did leak to a significant degree to the buildtnq fooUng
drains. From the footing drains, it collected in the building
foundation sump and was pumped to the Sewer Treatment Phnt
(see Fi,gure 9) thereby establ ishi,ng the pathway for the
contamtnat ton to enter the envfronment ,

Sewage ~reatment Plant

The STP operator first observed a yellowish-green discoloration in
the primary clarifier (see Figure 23) at the STP at about
1030 hours on February 23. Grab samples were taken.

Notifications were made to the :Plant Superintendent and to Health,
Safety &Environment (HS&E) Environmental Management at about
1100 hours. Environmental Management responded to the
noUficaUon and observed the color at the sewage treatment plant
at about 1300 andobtai:ned sampl!es for the Analytical Laboratory.
The discoloration was no longer evident in the primary clarifier
by late afternoon of the same day and STP notified 'Environmental
Management that discoloration had stopped at ~bout 1600~ The STP
is staffed on the day shift only and i,schecked once per shHt on
the off-shi ft. ifhe ST'Poperatorobserved additional discoloration
entering the plant on the following morning (about 0730 hours on
February 24) and EI:lVi,ronmental Mar:Jagement wa,s notified once again.
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Figure 23. Clarifiers, Building
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The samples taken by Env t ronmenta] Management on February 23 were
taken to the Bu n di ng 881 laboratory wHh the request that they
be analyzed for organic materials. The initial laboratory
screening and investigation of the sampl'es concentrated on organic
materials because of the observed "iridescent" quality of the
unknown material and because previous spills of organic materials
had occurred. This led investigators to believe that the material
was a commercial antifreeze (ethylene glycol) or a dye penetrant.
At about 1500 hours on 'february 23, Environmental Management
contacted the Building Managers of buildings known to use these
materials to find out if there might have been a discharge into
the sewer drain. The response wasnegaUve. The results obtained
on February 24 ind i cated no orqan!cs. At about noon on
February 24, a plantwide announcement was made requesting any
information on the possibility of a dye penetrant or ethylene
g,lycol down a sanUary sewer drain. There was no response.

After there were stHl no positive results from either the organic
analyses and leads for potential organic spills by February 27,
Environment~l ~anagement requested that the samples be screened
for other than organic materials. By February 28, chromium was
identified as the major contaminant in the STP influent gr~b

sample at about ,1400 .hcursvand reported immediately to HS&E
Environmental Management. Analysis of total chromium in acid
preserved and composHed inflluent and effl uent sampl es for the
time period of chromium release was requested. However, only
total chromium analyses were possible on these samples because the
EPA protocol for chromtum analysis requires that the analytical i

procedures for hexavalent chrome be performed within 24 hours on
an unpreserved sample. The grab samples were not acid preserved.
The results of the total chromium analyses on the composited
samp1es indicated 13 ppm in the i nfl uent and two ppm in the
effluent. •
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3.5.3

Based upon the vol!ume of treated sanitary effl uent during that 24

hour period (266,000 gaT~ons), about 30 pounds of chromium were

initiany calculated to have reached the STP and about 5 pounds of

chromium were calculated to have reached pond B-3, the spray

fields, and other detention ponds. The remaining 25 pounds were

retained in the Treatment Plant sludge.

Discharge From Sewage Treatment Plant

There is limited diversion capacity upstream of the STP: these are

two 60,OOO-ga]llon basins, cnly one of which can be j,solated at a

time. Ponds 8-1 and 8-2, located be1'ow the STP, are "isolated"
ponds not normally used in the discharge system. Moreover, they

were effectively fun when this incident began and unavailable for

use. Thus, the release of chromium from the SiP was irreversible

and! uncontrollable by the time the SiP operator observed the

unusual! coloration entering the plant. There is no real-time

monitoring for contaminants for either the inf] uent to or the

effluent from the SlP.

Altogether, the imcident resulted in fntermittent flows of

chromium-bearing waters aver about a 24-hour period, during which

a total of 266,000 gallons of sanitary waste was treated by the

plant.

The S7JiP di.scharqe was flowi'ng to pond 8-3 at the time of the

incident, which is the mode of normal operation. Waters collected

from the STP in pond B-3 are required by the NPDES permit to be

spray irrigated unless weather condtt tons Iprohibit such spraying.

This was the method selected by EPA Reg,ion VIII during permit

negothti ons when the permit was issued in 1984 to limi t

di scharges from the Rocky Flats Plant 'to as cl ose to zero as

poss tbl'e , Some waters ran off from the spray irrig tion fiellds

into pond 8-5. (See Figure 10 showing A, 8 & C ser es ponds.)
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3.5.4

3.5.4.1

Environmental SampTingand Monitor ing

Retention Ponds - Water Monitoring

The Rocky Flats Plant maintains an extensive routine sampling and
analysis program for water. Additional monitoring was initiated
after the identification of chromium in STP effluent. Much of the
ir:litial sampling focused on ponds B-3, 8-5, and C-2 because of the
knowledge that runoff from spray irrigation out of B-3 would flow
predominantly to the B-5 and C-2ponds.Samples were collected at
those ponds on March 1, 1989, the day that the chromium discharge
was confirmed' by composHe STP sample analyses. Additional
samp11es of waters standtnq in the spray irrigation fields were
coHected. The pond samples were split for total chromium
analysis onsite,and hexavalent chromium analysis at a contract
laboratory (the onsite hexavalent chromium analysis capability
was out of operation at the time that samples were collected).

We note that ice was still on the ponds at the time these samples
were collected. For this reason, the representativeness of the
samples relative to total pond volume concentrations :is suspect.

!Evaluation of the March 1, 1989, sample results l'ed toestabl i sh
ment of a routine sampl'ing program. The issue of accuracy of
analytical' results was addressed by using blind controls and
environmental samples spUt between onsite and contract
laboratories and prOViding known blind spiked samples to both
laboratories.

The sampling program fur~her evolved to include daily sampling of
the following locations:
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Location

Pond 8-5

C-2

A-4

B-3

Walnut Creek at lndiana*

Woman Creek at Indiana*

995 (STP) Effluent

* When floWing

Sarno' es

2

2

1

1

1

1

1

The results of al!l sampfes collected and analyzed through April 24,
1989, are shown tn Table 1, Appendix C.

The weather warmed considerably prior to ,March 14, 1989. Concurrent
with the warmer weather, chinook wi'nds (70-90 mph ranges) melted
residual ice covers on aHRocky Flats retention ponds and mixed pond
waters. Consequently, sample resukts from March [4, 1989, may be
homogeneous and thus more representative of total pond inventories of
chromium. Periodic mass bahances (trivalent/hexavalent oxidation
states) indicate that on March 22, ~989, approximately 30% of the
total chromium still existed in the +6 oxidation state or in anionic
complexes in pond B-5. After March 22, all analyses for hexavalent
chromium were below detection limits. Sample results several weeks
after the chromic acid incident were at the analytical detection
limit for totaT chromium (.010 ppm) for all surface water ponds
except pond' B-5. Total chromium Ievels at pond B-5 were in the
.02,0-.030 ppm range during, thilssame period. The drinking water
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standard for tot at chromi urn (set on the basis of hexaval ent chromi urn)
is .050 ppm. Discharge opt ions for pond B-5 are discussed in another
section of this report.

3.5.4.2 Pond 8-5 Profiling

A depth profile sampling was completed in pond 8-5 on, March 20, 1989,
after ice cover melted to resolve the issue of representativeness of
samples being colWected. The results of sample analysis given in
Tabl'e 1, Appendix C, indicate that the chinook winds that occurred
prior to the sampling had sufficiently mixed waters in the pond that
the grab samples being collected from the pond edge were
representative .

3.5.4.3 Sulfate/Fluoride

Another issue that was considered was that the proprietary plating
sol ut fon spilled in 'Bui l di ng 444 contained sulfate and fluoride.
This was ascertained from the iMat er i al Safety Data Sheet (MSDS).
Special composited samples were collected at pond 8-5 on March 15,
1989. Analyst s of these samples gave the following results.

Concentration (ppm~ Drinking Water Limit (ppm}

Sulfate

Fluoride

99.9

0. '51

250

1.4-2.4 (temperature dependent)

3.5.4.4 Spray Fields - Soils Monitoring

Thi,rty-four soil samples (incl ,uding two field duplicates) were
coHected from areas potentially affected by the chromium release
(see Figure 24). The solubility of chromium and the cation exchange
capacity of the soH indicated that the chromium would be found in
the upper portions of the soil profile. Therefore, to assess the
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Figure 24. Soil Sampling Locations, Chromic Acid Release
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concentrations of chromium in the soil, samples were coHected at the

ground surface, zero to one-inch depth, and from six- to seven-inch

depth. Samples were analyzed for total chromium using the EPA EP

Toxicity extraction procedure t n or der to measure the amount of

chromium that is leachable from the soil and, therefore, a potential

route of exposure.

Sampling locations were representative of the application, surface

run-off and background areas. Background samples were collected in

an area that represents the same soil types as those that were

potentiaHy affected; Samp,lies coHected wi,thin each spray field were

in areas sprayed or influenced by water infiltration. HiHslope

samples were collected in l'ocations where the degree of slope

lessened and allowed increased infUtration of the surface run-off'.

The quantity of each soil sample collected was sufficient to all ow

additional analyses to be performed. Analysis for total chromium

following soil digestion using EPA method SW-846 will ,rovide a

cumulaUve total of chromium contributed from the Building 444

release, plus that which occurs natural,ly in the soil.

Soil analyses available to date are summarized in Table 2,

Appendf x C.

One soi 1 bori ng was taken next to the foundation drai n outs i de of

Room 9A, Building 444. Analysis of several samples from this boring,

using EP Toxicity ,met hods , indicated that no chromium accumulation

was detectabh.
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3.5.5 ~Ji,scharge of Water From Plantsi:te

Water from storm runoff and stored in ponds A-4, B-5, and C-2 is

di, scharged i ntoGreatWeste,rn orStandl ey Reservoirs when the pond

capac it ies reach 10% under the NPDES permit 1eveIs. Sampn ng is

performed by Rockwell International and the Colorado Department of

Health prior to release. The City of Broomfield in this instance
expressed considerabl e concern over the proposed dhscharqe of the

B- 5 pond into Great Western Reservotr (the source of dri nki I:Ig water
for the City of Broomfield), even though the chromium level's were

below the Cl,ean Water Standard! of 0.05 ppm. A one-time decision was

reached with Jefferson County, Broomfield Officials, Rockwelrl , and

DOE to pump the water from 18-5 pond trrto Upper Church Di tch, whi ch

flows into a series of ponds near Jefferson County Airport. At the

time of the dtscharqe, May 18, pond' 8-'5 had reached 50% of capacity

due primarily to precipitation events.

During the routine sampHng. process. of pond B-5water, a Ionqutudtnal

crack, parallel to the dam face, was noted on the top of the dam.

The crack was approximate1y 1/4 inch wide and 20 feet long. The
architect for the dam was contacted and a thorough inspection was

made. The architect and an independent consulting firm concluded

that the cracking was probably due to normal settlement within the

dam,and as such, posed no imminent danger of collapse. It was also

concluded the dam could continue to be utilized. This was verifted

April 14 by the U.S. Army Corps of Engineers, Omaha District, who the

Rocky Flats Area Office retatns to provide annual inspection of the
pond dams.

The spray i,rrigation, required under theNRDES permit,saturated. the

soils in the north and south spray fields espectally dUring cold

weather when evaporation is at a minimum. The geoliogic make-up of
the Rocky F1:ats Bench, a geographilcall feature upon which the plant
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is Iocat .ed between the mountains and the plains, is composed of
unconsolidated sediments over interbedded daystones and sandstones.
These unconsol tdated sediments are compri sed of cobb'les , boulders,
soils, sands, and clays and are typically unstable. Evidence of the
instability is exhibited by cracking and sloughing of canyon walls in
the drainage pattern of the Bench. This is particularly noticeable
in the north spray field where long cracks have developed near the
canyon wall's and sl'oughing has occurred.

Subsurface ground water movement from the soutb spray field is toward
the northeast and appears as seeps in the canyon wall's above the
south side of pond B-5. No seeps were located below the 8-5 dam to
indicate water or sand boils around the dam.

3.6 Safety .Po] icy and Procedures

3.6.! General Policy

The Rockwell Internati'onal policy for 'ES&H is stated in the Rocky
'Flats Pol tcy Manual. listed below are specific documents included i. n
the manual which provide guidance of' a general nature and policy
statements with respect to ES&H.

• RFiPM ,MHS 1-001: Heal th, Safety & Environment, 11/8/88

• RFPMMHS 3-065: Control of Employee and Environmental
Exposures to As Low As Reasonably Achievable, 12/2/88

• :RFPMMHS 16-210: Reporting of Unsafe Conditions/Actions,
11/18/88

• RFPM MHS 16-500: Incident, Accident and Unusual Occurrence
Reporting, 3/2/87

• RFPM ONM 7-304: Buildl'ng ,Management , 8/12/88

• RFPM PER 13-001: Standards of Conduct arid Discipline, 2/28/85
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Pertinent safety policy statements from these documents are presented!
in summary. Employees are reqtlired to participate in all applicable
facets of the plant Health, Safety &Environment program and to
comply with safety rules, requirements, and procedures; utilize all
required personnel protective equipment; and report suspected unsafe
acts and conditions to their supervision. (RFPM MHS 1-001,
paragraph 8).

RockweH's policy is to ensure that employee exposures are maintained
ALARA for radioactive and nonrad~oact;,ve toxic materials. Employees
are responsible for following all rules and procedures to ensure
compliance. with ALARA concepts . (RFPM MHS 3-065) .

Employees are encouraged to report any unsafe condition or actions to
their immediate supervisor. The supervisor will evaluate and
al l evi at.e the situation. If the resolution is beyond his capability,
assistance or gu idance wi ll be requested from the HS&E area engineer.
(RFPM MHS 16-210).

Accidents or other signif~cant incidents occurring in the course of
plant operations must be reported without delay. Emergency
not ifif cat ton is required for any event resulting ~n damage tovor

radioactive/toxicmateria~i contamination of, property resul einq in a
loss of $1,000 or 'more . ifhe immediate supervisor of the employee/
area is responsible for emergencynotificaUon ... (RFPM
MHS i6-S00).

The BUilding Manager is the focal point for an act ivities withi n the
respective bUi~dling and has authority to act on probf ems ,
occurrences,emergencies, etc., as required. The Building 'Manager is
responsible for the safety and proper superVision, operations, and
maintenance of the facility, adjacent areas, and ouUying but l dtnqs ,
The Building IManager assures that all building personnel are trained
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3.6.2

to meet Rocky Flats Plant requirements in order to operate the
building in a safe and effective manner. The Building Manager in
,production butldtnqs is responsible for operations, production of
product, quality of product, safety of personnel and facility,
security of product/material, integration of facility modifications,
working condition of facility and equipment maintenance and
housekeepi ng of buil ding grounds. lihe Buil di ng Manager has the
authority to stop and/or start operations,estabUsh priorities for
all functional elements assigned to the bUilding, and enforce plant
policies and procedures with emphasis on housekeeping and safety
rules {RFPMONM 7-304}.

Health and Safety Policy/Program and Procedures

The Integrated Safety Program is a p01icy level document which
defines planned actions to ensure compliance with the ES&H
requirements of the ;Department of Energy and industry-accepted
standards necessary for safe operaUon of the Rocky Flats Pl ant.
This document describes: safety respons tbt l-tt tes , the hierarchy of
safety-related documentation; the system for identifying and
implementing changes to requirements; and oversight and audit of the
safety program. This document also defines the general structure of
the safety program and introduces the Safety Requirements Manual, the
Plant Safety iProceduresManualand the Self-Improvement Plan. It
also discusses Standard 'Operat i ng Procedures, Technical
Specifications, Functional Procedures, Work Instructions and Desk
Procedures, and Suidance Documents.

The Safety Requirements Manual and the Plant Safety Procedure Manual
are in draft status. Togethe,r they are intended to eventually
replace the currently existing Health, Safety & Environment (HS&E)
Manual. The HS&E Manual containsreqU'irements and procedures to be
implemented in the field, and i~ the operating document relevant to
this case.
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3.6.3

The Self-Improvement Plan is a series of ongoing plans and schedules
for activities to upgrade plant safety performance and br inq plant
operations into compliance with the Safety Requirements Manual. This
plan is presently being implemented.

Environmental Policy and Procedures

In additi on to the Heal th and Safety Pl an, pol icy and procedures have
been developed which address environmental issues under the
RCRA/CERCLA envkonmental program. These policies and' procedures for
the Rocky Flats Plant are del ineated in the followi 'ng documents:

• RFPM MAT 19-004, Management of Hazardous and M~xed Waste

• Hazardous and Mixed Waste Requirements Manual, 12/1/878

Hazardous and Mixed Waste Resource Conservation and Recovery
Act Standard' Operati ng Procedures, 10/16/87

Although training is provided for employees regarding hazardous and
mixed wastes as defined under RCRA/CERC LA , there is considerable
controversy among supervisors .and employees as to what constitutes
primary and secondary containment and what is the definition of a
spill. Adiscussion is presented below relevant to these subjects
and the incident which occurred.

A.spi l l is any quantity of hazardous material which escapes ;pr imary
containment, i.e., the waste tanks in Room 9A. The secondary
conta-inment. in this case is the bermed area around the tanks
including the buHding floor and a portion of the buHiding wall. The :
Rockwell Hazardous and Mixed Waste Resource Conservation and Recovery ·
Act Standard Operating Procedures (H&MW 'RCRA SOPs) state that
buildings can provide secondary containment if appropriate berms,
chemjcally resistant water stops and door seals are installed to .
prevent release to the environment. The SOPs additional~y state that
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3.6.4

vaults must have water stops at all joints and must have impermeable

interior coating or Jining that is compatible with the stored waste

and prevents migration of the waste into the concrete. Drawings of

Building 444 indicate that construction of joints between walls and

floors did not Include water stops. Dye penetrant tests revealed

that water stops were not installed in the joints between the berms

and the floor in 'Room 9A. Although the bermed area installed in

Room'9A as secondaryconta i nment was caul ked and coated wi tb epoxy,

leak tests performed after the incident determined that the secondary

containment was not impermeable.

According to the Rockwel'l H&MW RCRA SOPs, minor sp iTl s «10 gallons)

are allowed to be cleaned up. For major spills (>10 gallons), or "if

there are indications of unit failure or containment failure that

threaten human health or the environment, the Rocky Flats Contingency

Plan will be implemented by the Emergency Di rector immedi ately, " The

term "Emerqency Di rector" as used in the regulations and the Rockwelll

SOPs is the plant Shift Superintendent for the Rocky Flats Plant.

llheH&MW "RCRA "SOPS indicate that the supervisor will contact the

Emergency Director ifhe "det ermines that the llncident involves a

hazardous waste or hazardous material. The H&MW RCRA SOPs do not

state wh i ch supervi sor shoul d make the determinat i on and contact, and

SOPs imply that the supervisor must know what these hazardous wastes

or materiah are, and be able to identify them.

Building 444 Safety Pol icies and Procedures

. .

3.6.4.1 Safety Analysis Reoort

A,Safety Analysis Report (SAR) is required for the Building 444

complex by DOE and AL Orders 5481. 18 and 5480. Sa. The SAR program

for Rocky' Fl at s is further defi ned in the Health, Safety &

Environment Manual, Chapter 26.01 and 03.
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A draft Safety Analysis Report (SAR) was prepared for t.hi s building

in 1978 and updated iR 1982. The SAR has never been fina~ized. Al

Operational Safety !Division reviewed the draft SAR in September 1982.

TheyconcliUded in their review that tlae SAR contained unnecessary

verbage in view of the low degree of hazard the faciJitiesaRd

accompanying operations posed to the employees, the public afild

environment, and that tlile document could' be significantly reduced.

l"hey al so felt that fail ure modes and effects analyses were not

requi.red based on the rehtivelly low hazard presented and also that

analyses for response of the bui11ding from earthquakes and tornadoes

could be analyzed' in-house.

RockweH interpreted the comments from the l:'eview to mean the content

of the draft SAR was adequate, but the verbiage needed to be reduced.

As such, they gave a low pri ority to the rewrHe.

Insofar as potential accidents were concernedreliating to the Pllating

:t.aboratol:'Y, three incidentswel:'e reviewed: {I) a low water level in

a plating tank with meltdown of the tank from ~n internal heater;

(2) a malfunction of the HVAC exhaust system for the cyanide pl!ating

baths, and (3) overhead' spr inkl er system rna1funct ions overflow; ng

plating baths in botb the acid and cyanide lines, overflow tanks, and

berms in the basement, thus causing hydrogen cyanide gas to form.

The first and third i1ncident were di smissed as having' no

significance. The cyanide accident was ana1!yzed. Workerswere

postul ated to havafnhal ed hydrogen cyanide gas and two fatal it i es

have occurred. The probabil ity of occurrence was cal culated to be

5 x 10-4 per year. INo envi,ronmental accidents were addressed.
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3.6.4.2 Operational, Safety Analysis

AR' Oper-at tunal Safety Analysis (OSA)is required for hazardous
" - . , ... .

operations by the HS&E Manual (Chapter 2.03). Arl OSA was prepared
for the Plating 'l aborat ory. The OSA is titled "Pf at inq and Surface
finishing Laboratories," No. 444.3, and was approved October 7, 1988.
1he procedures in the HS&E Manual require that the OSA b~ reviewed
annually and updated if there is a signHicantchange in operations.
l'he exi st i,ng OSAhas not been changed' since 1980. The GSA addresses,
in general, potential personnel hazards associated' with chemicals and
processes in the Pliating lLaboratory and the risks associated with
handling Uranium-238. The GSA does not address potential
environmental risks. The USA also does not place/require any
limHing conditions for the conduct of operations in the Plating
Laboratory.

3.6.4.3 Operating Procedures

Operating, procedures for production operations are develcped for each
plat i,ng operat ion. An example of such a procedure and its contents
was presented in Section 3.4.1.1, Metallurgical Operations for
chromium plating.

There are no written operati:ng procedures for MTD ,per sonnel in the
Plating Laboratory. MTD personnel develop the operating procedures
for production operations ,and it is assumed by Rockwell' .management
that based on their expert knowledge and experience of the processes
they do not ,requi re written procedures in thei r development of
plating processes.
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3.7 Training

3.7.TGeneral Training Including Safety

All Rew Rockwell employees and contractors receive new hire
orientation/training during their first month of work. The
orfentationconsists of classroom training on topics including
safety, health, security and business ethics. The list of courses
given during Rew employee or tentat ton is shown below. Passing, a
written test is a reqairement for some of the courses.

Computer Security
General Radiation Safety
GJove'box
HS&E/Dosimetry
Industrial HygieRe
industrial Safety (one time)

Lockout/Tagged
Nuclear Safety
Plant Physical Security
RCRA Hazardous Waste
Safeguards and Security
Trainirlg, Records

Each employee then receives a selection of core and safety-related
training courses according to hi s job Classification and butldtnq
location. Typical courses included in core and safety-related
trainin9 are shown below. The courses include dassroom or computer
based trainin9 with a written test.

Aerial Lift Training*
Asbestos Tratning*
Basic Radiation Safety
(for non-hands on worker)
Berylltam Training
Computer Security Training
DOT Transpo.rtat i on of

Hazardous Materials
Glovebox
Hazardous Waste-Low Level

('Non-PSZ)
Hearing £onservation~

Ho tst Use 1irainiRg.*
taser Safety*
Lock Out/lag, Out*

Nucl ear Crit i ca1ity Safety
Nucl ear !Mate,ria1s Safeguards
!Nuclear Safety-Supervisors
Polychlorinated Biphenyls {PCBs)

Training
Protecting Radiation Worker (new)
Radi,ationWorker OJT
Radioactive Source*
RCRA Hazardous Waste Training
Respiratory Protection

(tndoctr tnat i on/Ft t)
SuperVisor Safety Training*
Supplied Breathing Air Training*
TRUWaste (PSZ)

* Safety iJiraining which is not tracked as a "core" requirement.
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The employee must be requa1i,fi ed in the requi red courses accordi,ng to
an established frequency. Unescorted visitors and contractor
personnel in productton areas are required to complete the same
safety tr-ain inq as Rockwell employees.

In Radiation Safety (Pu), Gtovebox, and Nuclear Safety training is
given for the response to CriticalHy, Glovebox Overheat,SAAM, and
Fire Alarms , There is no core training course that provides class
room training for the response to process specific alarms. This is
currently provided through job speci.fic on-the-job training (OJ'l).

Before a person can work unsupervi sed in any process building, they
must have compl'eted core training and have recelved a building
indoctrination as well as job-specific training according to job
assignment. The indoctrination is safety oriented to provide the
basic information required to assure the protection of employees,
the facil ities, and' the environment. Tbe indoctrination covers an
applicable areas listed Or:! a checklist as wen as a physical
visitation to the geographical locations of safety equipment,
evacuation paths, emergency exits, assembly areas, etc., relevant to
the employees~ work area.

Every supervi sor of an operation mvo1ving: a hazardous chemtcal
indoctrinates his/her employees regarding the specific chemtcarts)

present in that operation, and ensures that they are adequately
trained and equipped to safely work with those chemicals. The
supervisor accomplishes and documents this indoctrination before
the employees first work at that operation.

Alil employees must attend period:icsafety meetings conducted by their
organizaUon. iJihe meetings are held monthly for operating/
suppcrc/r-esearcb personnel ,and' quarterly for office personnel.
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3.7.2. Training for Plating Laboratory Personnel

Engineers workfng in the Plating Laboratory receive the required core
-~.-

training and must be classified as a Certified Plater Finisher
(American Electroplater and Surface Finisher Society). The OJT is
not TormaHzed. The engineer works under the supervuston of an
experienced engineer before receiving his own project.

Metall urqi cal Operators worki ng in the Phii ng Laboratory must
successfu1:ly compl ete a progression program as well as the requi red
core training. The Fissile Materia,l Handlers Training program is a
new set of courses that is being developed to comply with DOE 5480.5.
Thirty-five courses have been identified for the Metanurgical'
Operators. A Metallurgical Operator would take only those courses
required to perfo~m his specific job assignment. The training
includes classroom work, a written test,OJT training, OJT test, and
an ora~ test to verify complete understanding. An implementation
schedule was developed, but has been impacted because of the new
accreditation requirements.

3.7.3

3.7.4

Training for Security Personnel

Trai nllng is provided to Security personnel as toresponsi bil it i es on
their clock-route during off-shifts. The Security persotl looks for
any abno~ma1cond'ition such as running water, alarms (sol:lnding or
flashing lights), fire conditions, etc. The Security personnel! are
not responsible to routinely inspect process alarm panels.

Soill Reporting Training

All employees involved with hazardous waste management receive
specific core training for that activity including ReRA hazardous
Waste Training and l!.ow Level or TRU Radioactive Waste Handling.
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3.8

3.8.1

The annual RCRA train~ng covers the requirements for training,

collection and accumul at ton , inspections,record keeping, emergency

response, and waste mtn imt zat ion, Spi:H reporUng requi.rement.s are

covered in the emergency response section as weH as by the on-the

job Hazardous Waste Training checklist. As stated previously,

however, there is significant issue as to what constitutes a spilll in
the eyes of management and workers.

In addition, OJT spill response training has 'been typi!ca~lly included
in periodic safety meetings. A spill response tr-ain inqproqramwas
developed for Building 4601 and the Oxnard Facility personnel. lThe

p.rogram is faciHty-specific and covers spill .reporting and response
requirements. The program ut i l ized a, 10-Step procedure which can be

incorporated ins igns as a. reminder.

iMai ntenance Acti viti es

Plant Maintenance

The function of theM'ai ntenance Department is to execute al l
maintenanceactivHies including inspecUon, preventive maintenance,

repatr , overhaul and installation, part and equipment fabrication,

construction and administration necessary to ma intaf n the RFP

facilities and equipment tn an optimum condition at minimum cost.

The Maintenance Manager., Zone Managers, Area Maintenance Managers,
Maintenance Foremen and Craftsmen constitute the l,ine organization of

the Maintenance Department. The Area Maintenance Managers are each

accountable to the Zone Managers for the entire Maintenance function
in theilrgeographical area, including work performance, safety and
discipline of assigned personnel.
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The Ma intenance Work Order (MWO) is the authodzing document for all
maintenance work. A work request must be written and processed for
every j<:>p ,performed prior to the start of the job by the Maintenance
Department. When directed by Maintenance management, work can
proceed without an immediate MWO under certain emergency conditions,
but one must be generated as soon as the emergency is secured.
The work order system has been developed to provide for effective
administrative control; responsiveness to plant needs; detailed
planning and: establi shtnq work standards; securing the necessary
approvals; proper cost accounting; and timely, safe accomplishment
of an work.

A new work control plan was developed in September, 1988, to ~mprove

the efficiency of the Maintenance Department; 'however, implementation
has been delayed due to staffing problems. A new MWO remains in que
until it can be scheduled. A MWO can 'be scheduled after it has been
planned and all material ,equipment, support, and crafts are
available.

Figure 25 illustrates the ht stor ica'l backlog in ;Mai nt enance. A
special task team was created September Ii, 1988, to reduce the
number and age of MWOs that are in backlog. The task team is working
on. every MWO that was issued prior to June 19, 1988, ' and is expected
to complete this work by September, 1989.

Work requests received! by Maintenance must berevi ewed for safety
'hazards. If required, a Radiological/HS&E Work Permit is issued to
review a job for possible hazards and to identify necessary
precautions for the safety and health of personnel and protection of
property. A review by HS&E representatives can al so be requested,
when questions arise and permits are not required.
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Currently, the Area Maintenance Manager works with the Building

Manager to establish the pri ority for compl et ing MWOs. Pri or i t 1es

for rna i ntenance work orders areas follows:

DO-Ili-NOW (Om)

HIGH (H)

MEDIUM (M)

lOW (IL)

Emergency- Threat to life, p~blic, environment
Emergency Breakdown - Condition whkh interrupts
plant operations

Fire, Safety, Health, Ecology & Security -Not
emergency, but potential problem
Urgent Programmatic ,Need
Management Directive

Normal Repai.rs, Capital Projects, Programmatic
lmprovements

Functio~al Improvements, Overhauls, or Other
Maintenance Work which can be deferred

3.8.2

In addition, safety-rel ated MWOs that need immediate act ion to

correct an unsafe condi t i on can be stamped by the HS&E Area Enqineer

to ensure that acti on will commence immedi ately to correct the unsafe

condition. A historical backlog of safety related MWOs is shown in
Figl:lre 26.

Building 444 Mair:ltenance

Prior to October, 1988, the pri,oritization of work was informal wHh

the Area Maintenance Manager establ ishing, the priorities with input

from the Building Manager and attention given to certain prodl:lction

equipment (subject to downtime reporting). This was considered to be

inadequate by Rockwell management. Currently, the Area Maintenance

iManager meets with the Bui.lding IManagerand' IProduction Operations

'Manager on a daily basi s to establ ish the pri ori,ty for MWOs .

Support-type operations (Le., Utilities, iManufacturing Technology)

must inform the Product i on Operations Manger of thei r needs for

maintenance support.
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3.8.3

The Area ,Ma'intenance Manager is also respons ible to conduct monthly

and annual builidinginspections to identify deficienci'es. The Area

Maintenance Managerin~tiatestheMWOs to correct a deficiency and

maintains a list of the deficier:1cies for trackir:1g purposes.

Plati n9 tab and Room 9A IMai ntenance

The Coat tnqs organization has the main responsibility for initiating

MWOs for the ,repairing and/or modifying the Plating Lab facility in

Room 245.

Metall urgka1 Operati ons owns some of the equipment iin the Plating

Lab and is responsible for inHiating MWOs to repair and/or modify

this equipment as wen as for the wa'ste collection system in Room 9A.

Both groups have iniUated MWOs to correct def:icienciies in areas that

they do not have the direct responsibMity because they need to, use

the equipment or they have the expertise to idetltify the correct

res01ution.

A PJating Task learn meeting is held biweekly to discuss issues/

concerns of both groups. Duri,ng thi s meet i ng, the outstand il,ngMWOs

are reviewed. Two outstanding MWOs for the Pl'ating Lab facility were

allowed to remain on backlog because other work orders were

consid~red to have higher priority because they were production

related. MWO No. 523280 was requested in September, 1987, to

fact~itate the separat~otl of the acid and cyanide systems and to

prOVide for rec:irculation and rapid transfer for both systems. It

was initiated due to a safety and health concern but was not safety

stamped because It.was not considered a s lqn i f icant safety item by

Meta11l urgkal Operations. MWONo. 5236U wa,saho requested itl

September, 1987, to tnstall If qutd level detection and alarms for the

waste tanks' secondary cOr:1tainmetlt. The alarm would have sounded in

the Stationary Engineers office that has intermittent coverage during
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3.9

3.9.1

3.9.2

off-shifts. Currently, the high 1evel waste tank ahrms sound only

in the Plating Lab which is only occupied during the day shift.

MetalTurgi call Operations did attempt to getMai ntenance to compl ete

thi s,MWO but was unsuccessful.

Based on vjsua1 evldence and checking of rna tntenance records, very

little maintenance was performed on the berms and sump areas in

Room 9A.

'Noti fi cati on Actions - thromi c Acid 'Release

GerieralReguirements

VadoUis repo.rting requi rements exi st at the Federal, Department, and

plantsite leveTcovering hazardous chemtcal spills such as the

chromic acid spiU in Building 444. Depending on: the nature of the

spjTl, these reporting requirements must be fulfilled starting with

the individual who observes the spill at Rockwall International and

through the DOE Rocky Flats Area Office, Alibuquerque Operations

Office, and Headquarters. The fonowing discussion notes the

sequence in which the notifications took place.

Rockwell International

Rockwell Internat'tonal has two Standard Operating Procedures (SOP)

at the Rocky Fl'ats P~lant governing hazardous and mixed waste. 'ilihe

SOP entitl ed Hazardous Waste Spill sand ReRA Spill Kit Use, HW- n,
dated April 25, 1988, specifically states that supervisors of areas

g.enerating hazardous and hazardous-ntxed radioactive waste are

responsible for responding, to spill incidents. A major liquid spn~,

as defined in HW-II, is a spnl of 10 gallons or greater in a'

workplace or one pint or greater outside a bui14ing. All major

spiHs require immediate notification to the Plant Shift
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Supedntendent and to the Fi re Department. The SOP, HW-13, states
that the P~ ant Shift Superrntendent shall impl ement the Rocky Flats
Cant i.ngency Pl an.

The :painters were the first Rockwell Internat i onel personnel to come
in contact wiith the spill area with the spHl still in progress. The
painters entered the room to gather supplies for their daMy routine.
lhe painters, while visually acknowledging the spill, made no
notifications.

Once the spin was Hrst detected by the MTD engineer, the Metallurgy
OperaUons Manager was notiHed at approximately 0750 hours on
February 23, 1989. Within 10 minutes, the Metaalurgy Operations
Manager not t f sed the BUilding 'Manager of the spill. Jihe not tf tcatf on
chain proceeded no further because he felt the spill was contamed.

The MifOengineer also notified tbe Coatings Manager between 08iJ.S and
1000 hours on February 23, 1989.

An Industrial Hygienist (lH!) was sent to review the situation prior
to signing a work permit to clean up the transfer pump inlet screen.
The ~H made no notifications.

lihe Utilities Manager notified Environmental Management of a
yellowish green color at the primary clarifier at approximately 1030

on February 23, 1989. Additionally, the Utilities Shift Supervisor
notified Environmental Management of a color change at the treatment
plant at apprOXimately 1400 on February 23, 1989. The Stationary
Operating Engineer at the treatment plant notified Environmental
Mar:lag.ement that the color had stopped at the treatment plant, at
approximately 1600 on February 23, 1989.

Based upon analysis of the samples taken at the treatment plant,
Envi,ronmental IManagement wa'snot i fi ed that the contaminant was
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3.9.3

chromi:um at approximately 1530 on February 28, 1989 . This was based
on apos it ive chromium analysis from the Sewage Treatment Plant grab
sample. The manager of Environmental Management requested a total
chromium analysis begin on the treatment plant influent and effluent
samples for the period of interest. The Manager of Environmental
Management not i fi ed the Sh i·ft Superintendent that the contami nant was
chromium at approximately 1600 on February 28, 1989 . The anatyses of
the inflluent and efHuent samples indicated 13 ppm and 2 ppm: 't ot al

chromium respectively. The results were reported to Environmental
Management at approximately 0830 on March 1. Ihe Manager of
Environmental Management then r1otified: RCRA/CERCILA, HS&E,
Communications, Safety Review, 'Ut il i t i es Waste Operations, and
DOE Rocky Flats Area Office, al I beginning, at approximately 0900 on
March 1, 1989.

On iMarch 28, the chairman of the RockweFl investigation team attended
a meet i ng of the Rocky Fl ats Envi ronmenta1 Moni tor i ng Council.
Attendees included Congressman David Skaggs and representatives from
the Environmental Protection Agency {~PA), the Colorado Department of
Health (COH), and the City of Broomfield. The Rockwe1l
representat i ve ,r evi ewed the incident, along with the associated
notification, environmental impacts~ and planned actions_ It was
stated by the EPA and CDH representatives that the reporting had met
requirements~ the water which had been detained in pond' B-5 had met
drinking water standards, and that no off-site 'envi ronment al impacts
had occurred.

Rocky Flats Area Office

lhe DOE Rocky Flats Area Office (RFAO) received notification at
approximately 0900 hours on March 1, 1989. At that time, the Duty
Officer for .RFAO was consulted for the proper action to take. The
telephone log of the Envi ronmenta1 Branch Ch ief indicates the
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followi ng, not ifi cat ions were made on March 1, 1989: the
Environmental Protection Agency at 1025 hours, the Colorado
Department of Health at 1100 hours,and the Albuquerque Operations
Office (Al), Emergency Operations Center (EOC) at approximately
1115 hours. The National Response Center (NRC) was notified at
1112 hours on March 2, 1989, approximately 44 hours after the initial
discovery. No t i f icat.tori to the NRC 1's required by Title 40 of the
'Code of Federal Regulations Part 302. INot i f icat ion to the NRC must
be made within 24 hours once it is determined that the Reportable
Quantity ofa given chemical has been exceeded. The Reportab ~I e
Quantity for chromic acid is 1,000 pounds~ while the
Reportable Quantity for chromium is 1 pound. It is estimated that
approximately 5.0 pounds of chromium in the form of chromic acid that
was rel'eased had passed through the sanitary sewer system and was
dis tr tbuted in the spray fields and ponds.

Following the tn it tal notifications by ,RFAO on March 1, 1989, three
separate telephone conversations between the Environmental Branch
Chief ofRFAO and the 'Environment and Health Division (EHD) of
AL took place to refine the information received. on the initial
notification.

The Rocky Flats Area Office responsibilities for nct tficat ton are
delineated in, AL Order 5484.1. iJihe At Order establishes the Area
Ma,nager with the following responsibilities: (1) establish
procedures to assure that their contractors noUfy them; (2l notify
the Director of the Operational Safety Division COSD)., currently EHD,
AL; (3) estab1i shprocedures to not i fy the approprl ate federal!,
state, and local agencies; and (4) transmit teletype messages to
confirm the telephone notification of the occurrence.
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3.9.4 Albuquerque Operations Office

The AL Order 5484.1, dated August 23, 1982, assigns responsibilities
to OSO, AL. This organization, OSD, has been subdivided into the
following organizat ~ons since the date of this order: the
Environment and Health Division (EHD) , Safety Programs Division (SPD)
and the Governmental Assistance and Operations Division (GAOD) The
GAOO, which includes the At Eme.rgency Operations Center, has
informally been given the task of making notifications. The EHD has
responsibilities to coordinate environmental activities and, related
to spills, EHDwill verify and ref'tne information.

Upon notification from the RFAO, the AL/EOCnotified EHO, AL of the

incident . Three telephone ccnversat ions took place between RFAO and
EHD discussing the incident. Notes from the initial telephone
conversation betweenRFAO and EHD staff indicated that the "DOE-EOC"
had been notified. EHD interpreted this to mean that ·this was the
(AL) foe and not the Headquarters (HQ) EOC, and did not obtain
confirmation of which EOC the statement apptied to. It was not unt i l
AL received a written fact sheet from RFAO on March 8, 1989, that EHD
realized that only the AL EOC had been notified .

On March 10, 1989, At formally notified HQ (EH-34) of the event in
accordance with the requirements of DOE 'Order 5484.1. This
notification exp1'ained wh:y the HQI EOChad not been notified.

AL staff conferred tnternal Iy with regard to recommending a Type A or
T:ype B accident investigation. Jhese conversations did not include
the AL Manager. The RFAO ;Manager and the AL Assistant Manager for
Environment, Safety and Health discussed the spill by telephone at
1105 hours on March 8, 1989, for a posstbl e Type A tnvest iqatf on
noting a potential fora sufficient property loss if the spray field
was decl ared to be a RCRA cl ean-up site.
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3.9.5

3.10

A facsimile message on March 8, ~989, from the DOE Headquarters

Environment, Safety and Health (EH) s i te representative at the 'Rocky

'Flats Plant gave Headquarters the initial not f.f'tcat ton of the

incident. A series of daily t.ransnt t t als to DOE Headquarters Office

of EH and to BHD Al was initiated.

Te~ephone conversations between EH management and the AL iManager and

ensuing conversations between the AL Manager and the RFAO Area

Manager at 1205 hours on March 8, 1989, noted a lack of proper

not i fi cat i on to the Al Manager and the Assistant Secretary of the

Office of Environment, Safety and Health, DOE Headquarters.

Press Rel1eases

After nct tficat ions to llocal, state, and federal agencies were made,

a press ,rel!ease was prepared (see .Appendix B) and issued. Also

included in Appendix B is backup information to be provided upon

inquiry :by news med'i a and newspaper art i des from the ·local .

press.

Potent; a1 Exposures to Chrom;c Ad d

On the morning, of February 23, two painters entered Room 9A to obtain

pa,;nting supplies stored in cabinets on the waUopposite the acid

waste tanks. They wallkedthrough the puddle of water containing

chromic acid to reach the cabinets. They did not inform their

supervisor of the overflow situation or of any potenthl exposure to

hazardous materi a1's. On March 14, the two painters and a' carpenter

reported to the Plant Medical Departmentclaimi'ng dermatitis, rashes,

nausea, eye inflammations, soresvcranps , etc.; symptoms typical of

chromic acid exposure.
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lihe Rockwell physi cian exam; ned the three parties at that time and
concluded that they had not suffered acute exposures of a severe
enough nature at that point in time after the exposure to warrant
further medica1 attention, and could be returned to duty. These
three parties and other workers potent ially exposed to the chromic
acid were interviewed 'by the Accident investigation Board shortly
thereafter. They were extremely agitated, concerned as to their well
being, at great odds with their supervision and the Medical
Department over the inci'd'ent. The board requested Rockwel'l
Management allow the parties' medical history and the elements to be
reviewed by a specialist. Word spread among Bui,lding 444 employees,
and' in ala, ten persons alleged exposure either direcUy to the
chromi c acid or through vapors transmttted by the heat ingi and
ventilating system. Ana~ysis of samples of the painters' shoes and
shoelaces indicated pcsrt tve for chromium. The report of the Medical
special i.s t concluded that two of the employees had developed a
sensitivity to chromtum. The fjndings of the medical specialist are
presented in Appendix D.

We note that the nevelopment Engineeri,n !MTD and the waste operator
i nvol ved j,n the Room 9A cleanup did not report to the Medi ca1
Department nor suffer any symptoms reported by others. The
interviews of the craft Iper sons revealed a lack of conmuntcat icn
between them and their management, alleged insensitivity to safety
and welfare, and lack of maintenance on safety systems, etc.

Interviews with their supervisors supported an opposite view. There
appears to be a probl em area wi!th some of thehourly employees and
their manaqement , which is indirectly related to the incident but not
considered germane to it. The situation warrants further management
attention.
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4.0

4.1

4.L1

ANALYSIS

'Event s and Causal: Factors

Events and Causal Factors Chart

The Events and Causal Factors Chart, presented in Appendix f, depicts
the events of the incident in a chronological fashion with notable
cond i t icns 1i sted prfor to tneevents . The events are enclosed with
rectangles and the conditions which set up an event are enclosed with
circles.

This chart is more complex than a typical case because up to five
separate main lines of events developed. The five main event "ines
occur simu'l t aneousIy at different stages. of the incident. The five
main, event lines include noUfication, Room 9A (acid waste tank
location), sewage treatment plant, and sampling.

Conditions that are deemed t.ess Than Adequate (LTA) include the
following: (I) LliA monitoring of the plating bath status; (2) LTA
automatic controls on the platir:lg baths; (3)HA communication in
shutting down the Development Laboratory at end-of-shift on
February 22, 1989; (4} LifA procedures for adding make-up water in the
chrome tank; (5) LTA area orf entat f on of pipefitters for entry into
any area wi,th hazardous chemicals without checking alarms; (6) LTA
response by Waste Operations operator in shutting: off fill valve to
Tank T1 could have caused flooding in Room 245; (7) LTA training of
painters for entry i ntoa flooded, area that contains hazardous
chemicals without protective clothing; (8) ILTA ,not ificat i on by
painters of a hazardous condition; (9) LTA internal spiH reporting;
(IO) LTA reporting of incident by AL organizations; (11) LTA
secondary containment for Tanks nand T2; and (I2) LTA notification
procedures at AL and LTAnotification by Rockwell International
personnel.
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4.1. 2 Energy Trace and Barrier Analysis

A barrier analysis is a tool available to investigators in order to
assure adequate consideration is given to the failures that lead to
an incident. A barrier is a physical mater i a] or administrative
control that wiJl prevent~ stop, impede, or control the flow of an
incident either by design or coincidence. The energy that is traced
through the incident is viewed as an unwanted energy f~ow. The
unwanted energy in this case is the spin of chromic acid. An
analysis of the bar~iers indicates that a tota' of 12 barriers had to
fan, to al l ow the chrome in the plating bath to reach pond B-'5 and
the spray fields.

The automatic fill and shut-off system at the phtingbath was the
first barrier. This system had been nonoperationa} since December,
1988; therefore, filling of the tanks was a manual operation. The
other barriers wi thi n the 1aboratory area that failred were, the
Operational Safety Analysis and Operational Safety requirements
failed to provide a review of this operation, and the administrative
control for the filling operation was less than adequate.

There are two 400-gallon waste acid tanks located in the basement
that receive waste from the plaUng laboratory. Only one tank was
available to be fUled' the evening of the spill. The volume of
liquid far exceeded the capacity of the waste acid tank. Thus, this
barr-ier fail edi as the tank overflowed. A'cr i t i cal! barr i er that
failed was the high-level alarm system. This alarm sounds when the

. level in, the tank is approaching capacity. The testimony received
during the invest tqatton phase of this report indkated that no
personnel heard or responded to this alarm. The alarm may have
fa il ed or was sil enced wi thout a correct i ve act i on response. Test ing
of the alarm system subsequent to the spill i ndicated the al arm does
not have the capacity to shut itself off, and if it had "burned out,"
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4.1.3

the aijarm wo~ld not have functioned for the testing follow~ng the
inc ident . Thus, there is no evidence that the alarm had f aiIed.

'Other barr ters that fail ed rel at i ng to the waste tanks and the
assodated secondary containment ~indude the foll ow~ng: A work order
was submitted to install anew alarm in the secondary contatnment to
detect any]eaks and was given a low priority and had not been
compTeted. The secondary containment system associated with the
waste tanks has a capacity of 1,400 gallons. Due to the excess
volume and the liquid head pressure that developed, the secondary
containment overflowed and leaked. ~he cement floor slab was another
failed barrier as sufficient liquid head pressure, cracks, and holes
were present or developed to facilitate a ~ieak.

Proper notiHcations within Rockwe~l International did not take place
in a timely manner as directed by the Standard Operating Procedure
HW-Il. This caused a delay in responding to the incident.

Additionally, the failure of Sewage Freatment Plant personnel' to
divert the water to a holding pond upon noticing the color
differential created another barr~er.

Two barriers that worked properly during the life of the spill
incident were the Stationary 'Operating Engineer observing the color
change at the treatment pTarnt and making the proper notification.
Secondly, the admini,strat~ve procedure of retaini,ng the spHl ed
material in the B series ponds allowing for frequent sampling prior
to discharge from the plantsite.

Management Oversight and Risk Tree (MORT>

The MORT chart analysis was performed for this incident to enable the
inves t igators to use an ideal ized safety and management program as a
d~ rect compadson to the existing situaUon at the Rocky Fl ats Plant.
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,MORT is a state-of-the-art invest iqat tve tool and analyt tcal method

that is a yardstick to measure the thoroughness, accuracy, and

objectivity of an accident investig,atioA. The primary purpose iiS to

prevent the recurrence of acc tdent s , df.scover potent ia ~ haz ards ,

improve management and staff funct ions, and increase safety in 'DOE

program and operations. The emphasis is on discovering all cause

effect relationships from whiclil pract i ca] corrective actions can be

derived.

The MORT chart contains nineteen defined symbols in an analytical

tree. These symbols are then systematically examined and compared

with facts and evidence. lhe several hundred symbols on the chart

were coler coded to aid as a di'agnostic investigative tool. Pink

indicates a tess Then Adequate (LTA)or unsatisfactory condition that

needs to be resolved. Green indicates a satisfactory condition that

need's no correction. Blue indicates anon-applicable event or

conditiolil.

The subsequent df scussf on of the MORT analys is will not be especially

meani ngfuJI to those who are not trained to interpret the MORT chart.

A bri ef di scusston of the analys t s provrded by the MORT chart is

included in this report; however, a legiible copy of the MORT chart

win not be inc1l:tded for report i ng simplicity. A photo of the MORT

chart is availabl'e for those familiar with the IMORT chart, in order

to indicate the funcUonal areas that are considered less than

adequate. A master copy of the MORT chart will be kept on fil e for

detailed review.

Management had assumed a total of six ,dsks for this mctdent , the

acceptance of these risks were analyzed to be adequate. The risks

that were assumed by management are as full ows : (1) adequate

barrii,ers on objects; (2) barriers having been provided;

97



(3) secondary cont ainment was assumed funct i onal : (4) low potential
for task performance errors; and (5) employee is not considered
deviant. General risks assumed by management include: (1)
availability of and distance to medical attention; and (2) control of
sptl'Ls is considered practical.

The control of tbe barriers is considered less than adequate due to
several factors. A prime reason is the maintenance of level sensors
in the p~ating bath. Maintenance was not timely to prevent the
i nddentas the process operations were allowed to proceed with the
1eve" sensors inoperable. Secondhy, performance errors contri buted
to the controls being, less than adequate. These included leaving the
manual fill system unattended and the posstbte sil encing of the
high-leve11 alarm without a corcect tve response. Leaving the manual
fill system unattended while fill ing can be considered within the
range of normal variability; however, silencing an alarm without
correctly responding would be regarded as deviant and deliberate.
Less than adequate safety analysis of the task is al.so considered a
performance error. A prejob analysis is required, bl:lt none was made
for the chrome plating operation. It is consid~red in the analysis
normalrly performed that there is a high potenti al for hazards with
regard to worker safety and a low potential environmental hazard.
Additionally, there appears to be no formal mechanism for employee
suggestions or input into the process that leads to a task safety
analysis; however grievance procedures, employee Safety Suggestions,
as wen as other methods do exist for employee input.

Ln general, the supervision i s considered less than adequate due to
t 'he task performance errors previously cited and the failure to
correct the hazards that existed once the plating bath sensors were
nonoper-at tonal • It is al'so noted that the Building Manager had only
been in his position 8 months and the Coatings Manager 4 months at
the time of the incident. Not being totaHy famHiar with
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the operations tn the pi at i nq l aboratcry could have contributed to
the LTAconditioTtl. Although the sensors did not function well ;f,\ the
chromic acid environment, no other contro ls were recommended. lfue
correction of this hazard was not timely dlJe to the delay in
proces stnq work orders; thus, leading to the dedsion to all ow the
plating operations to continue in a manuat mode. These operations
continued with administrative controls.

The technical information about the process is considered less than
adequate primarily because changes ih the design controls for the
plating bath were not adeqlJately analyzed prior to operation. The
analyses are generally focused on the neighboring cyanide operations
as they are considered to be a greater hazard. The functional
operability of the facility is considered l ess than adequate. There
are no current draWings for the process that are readily available.

The maintenance, supervision, technical information and functional
operabil ity of the facil i ty all contri bute to the barri ers and
control's bei ng 1ess than adequate.

Within the management system, numerous factors lead to a less than
adequate ranki nq, Beginning with the ri sk assessment system, the
revi ew of the safety programs is considered l!ess than adequate with
the dHficulty of obtaining complete up-to-date drawings for review.
f'he hazard: analysis process fails with the lack of a mechanism to
detect and review changes for safety. ]ihis mechanism does exist
within RFP in the uranium areas but not for this particular facnity.
Additionally, there is no plan or requirement in the 400 area of RFP
to perform an analysis on the life cyde of the faciHty and any
impacts thereof.

The design and development plan for th is facility indicates severa'
inadequacies. Control procedures for such an incident do not exist.
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The automatic controls were nonoperat aonal and the manual override
system decreased the control. Additionally, there were no warnings
available where nonduty personnel cou~d hear and respond. The
operational specifications are less thaI;) adequate as no task
procedures exist to determine if criteria for the operation are being
met. The supervision of these specifications is also considered less
than adequate. The responsibilities are known, but there are no
guidelines.

The g,eneral design process and documentation are less than adeq,uate
as the design information is not available and changes are not
documented. Configuration control currently exists at RFP; however,
it was not applied at the initta~: conception of this process.

The human factors review indicates a less than adequate rating. The
alarm displays are not immediately clear or accessible to nonduty
hour personnel. Also, the controls for the plating bath were
inoperattve. lhe current methods of review and analysis did not
allow RFP to predict that such an incident could occur.

·Al l of these factors lead to a less than adequate rating for the risk
assessment system. The implementation of the various systems and
pl ans i s also considered less then adequate. The methods , crHeri a
and analytical capabilities exist but were not applied to this
operation. The budget and manpower resources for the maintenance
operations is limited, thus requiring prioritization of work orders
rece i ved by Ma i ntenance and the Bu i.ld;j ng Manager. Work orders for
operations receive a higher priority than work orders from research
and deve~opment activities. The factors for the risk assessment
system and implementation lead to a ranking of less than adequate for
the management systems factors.
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4.2

4.2.1

Build:ing 444 and Related Operations

Plating lab Equipment

The chrome plating equipment currently functions at a nonideal state.
There are several factors which contributed to the l'ess-than-adequate
(LTA) system performance.

Sensor failure is a prime factor inLTA system performance. There
are two sensors utilized in the ccntroh/al arn system. a capacitance
probe and a magnetic float. The reliability and maintainability of
these sensors is a major issue of contention. The sensors have a
history of chronic failure and periodic replacement. This condition
was accepted as normal.

the capacitance probe sensor did not function at ideal performance.
The sensor had been inoperative since December, 1988. The probe was
rendered inoperative due to the corrosive environment, the inability
of the probe to maintain its calibration, and the supply of
replacement parts (extra probes) was tTA. With the capacitance probe
inoperative, the automatic control/alarm system was rendered
inoperative, and therefore, the tank was filled by a hose connected
to a water faucet. This circumvented the engineering controls and,
to compound the problem, there were few administrative controls, and
nonrestricting operation of the plating system.

A magnetic float sensor was not installed at the time of the
incident. The absence of the float rendered high high-level
indicator lights on the bathside panel inoperative. Without the
indicator lights enabled, a person would not know of the critically
high-liquid level in a plating, bath without phys tcal examination of a
plating bath. There are spare magnetic floats in stock, but the
defective float was .not repl'aced.
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A Proqrarmebt e Logic Control l er (PLC) ts locat.ed in the Plating Lab

office. The PLC was installed in the mid-1980s, but. was never fully

implemented due to repeated sensor failure. Thi's unit is designed to

provide a status indicator of the acid-Hne baths. The PLC has

indicator lights on the front panel and an annunciator which would be

engaged if a bath reaches the high hi gh- 'I eve1 condit iom, if a1:1

systems were operating. At the present state, the annunciator has

been df.sabl ed requiring that an individual visually inspect the

status panel to check for a near-over-fl-ow condition. ifhe location of

the PILC all ows the tndtcator panel to be observed upon entedng and

lleavi ng the offi cearea for the lab through the south door ,but is

not readily visible from the desks in the office. The funct ton of

the PLC is limited strictly to the acid Ii ne , five baths, and is not

connected to the other vats in the la:boratory.

The water makeup system is a doubl a-valve design. The valves are

controlled by the capacitance probe. The first valve is the

operating valve, and the second valve is the emergency cut-off va}ve.

If the capacitance probe is inoperative, the valves are locked

closed. There is no mamual override on the valves.

lihe status/alarm pane] for the holding tanks in Room 9A, the cyantde

systems in Room 245, and other systems is located in Room 245, the

'Plat i ng Lab. Tilis panes has both lights and an annunc i ator. I f an

alarm condition is generated, a holding tank overflow or a cyanide

system equipment malfunction, the respective imdicator light wHl

blink and the annunciator will sound. An acknowledge button must be

pressed to silence the annunciator and stop the blinking 1igM

althouqh the light will remain continuously lit. ~Regarding: the inci

dent, no individual recal ls hearing, or acknowledging the alarm. In

subsequelilt tests and c1eanup operations, the aflnunciator worked

without error and the proper ind i cator light b11 inked. No concrete OJ:'

physical evidence has been found to prove that the ahrm indicators
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4.2.2

were inoperative on the pamel. The alarms only go to this staUon

whkh isccnt tnucasly manned for only one shift in a 24-hour period!.

The chrome plating vessel ~s made Df a plastic material with a volume

of approximately 365 1iters (95 qallons).. The vessel has a 1ift-off

lid where the parts for plating are lowered into the bath. The water

makeup system feed 1: i nes are introduced into the i,nter;·or of the

vessel through holes in the top 5 inches of the vessel sides. These

holes are not . sealied and any liquid reaching thi,s level will flow

through the holes around the pipes rather than overflowing, the top.

The containment system for overflow in the Jab consists Df a

trench/drain system buil t into the floor. lfhi s trench channels any

liquid to a drain which connects to the 'holding tanks in Room 9A.

The trench basin on the plating bath side ;s lined with a rubber-like

material to prevent leaking through the floor, as had happened in the

past. Only the floor and waH s of the trench basin are covered; not

the surrounding lab floor area. The lining material periodicaUy

needs mend inq', but there have been no reports of 1i ni ng failure

althol:lgh there have been seam leaks due to inadequate installation.

Plating, Lab Procedures

The lab is utilized by two separate organiizations,Metallurgica.l

Operat tons and'MTD. 'Jihe lab is off f c i el ly the responsibility of MTD,

buth used by Met Ops for Iproduction and by'MTD for deve10pment

purposes, MetOpshas not used any plating system within Room: 245

since the control system has been inoperaUve since December, [988.

Some Met Ops plating operations cont inue for more than one shtf't and

need constant control: for the duration of the p.rocess. MifD continued

to use Room 245 fadHties and relied on personal experience and

skill to supplant the engineering controls wh,ich had: failed.
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4.2.3

Met Ops has a written procedure covering the electrodeposHion: of
chromium on various substrates. This procedure is detailed in FO
444-1039. The actions detailed therein were compiled by MTD
personnel based on thei,r experience i"n deve1oping the proper
procedure for the desired result. FO-444-1039 was issued on June 16,

1986,. and contains information which is no longer valid because of
changes in the plating bath mixture and operations. Cont inued use of
FO-444- ]039 wi thout corrections will enhance the probabtl Hy of
production operations problems.

MTD personnel use the hboratory faciHties for development purposes.
Due to the changing requirements of MTD operations a detaDed
,procedure for standard operations is not avail abl e, there are no
written procedures for the chrome bath other than the manufacturer's
~iterature and Material Safety Data Sheets. All other operations are
performed on an as-needed basis, based on the personal experience of
the MTD engineer.

Waste Tank Equipment

The waste tank system has areas of operation which are LTA. There
are severd factors which contribute to the LifA system performance.

The containment structures area factor in the LTA performance. ifhe
primary containment system is the holding tanks. The tanks show no
evidence of leaking and do comply with RCRA regu.lations. "Jihe
performance of the centro] system, for the primary containment is l:.TA

since a high.-levelsensor on theWWA tanks only alarms in 'Room 245,
theP],ating Lab. There is not an overflow sensor on the tanks. The
sight gauge on the tanks is partly made from clear plastic tubing.
The phstic tubing becomes discolored with use making it difficult to
obt.atn an accurate measurement of the votune in the tanks. The fiU
system for the holdi,ng tanks is controlled by manual valves rather
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4.2.4

than an automatic switdhing/control system as that implemented on the
cyanide waste tanks located in the same room.

The secondary containment system is ilTA. The secondary containment
area floor and walls are not watertight. The epoxy paint and/or
cau'l ki nq did not function as an impermeable seal and the secondary
containment could not fulfill i t s pu~pose. There are no sensors
wHhin the secondary containment to detect an overflow or tank
failure. The secondary containment was not part of the original
construction. It was added later and poured on top of the existing
floor, and the dye tests indicate there are no water stops between
the walls of the secondary containment and the floor. There is no
history of any integrity testing of the berms. It should be noted
there are also no requi .rements for the testing of secondary
ccntai nment under RCRA.

lihe piping configuration connecting the tanks, both acid and cyanide,
to the waste transfer system was LTA. Due to the interconnections
between the cyanide recycle pump, the cyanide tanks, the waste
transfer piping, system, the acid holding tanks, and the primary waste
transfer pump, it was possible to pump a~id into the cyanide tanks
and to pump cyanide into the acid tanks. The recycle pump, used to
provide a homogeneous mixture in the tanks for sampling, was no
longer used to recycl e the waste water acid tanks. It is st ill used
for cyanide tank mixing, yet this leaves a deficiency in the sampli,ng
of the acid tanks since there was no mixing for a homogeneous mixture
in the tanks.

Waste Tank :Procedures

The documents regulating the utilization of the WWA acid tanks need
to 'be reviewed. The documents deal with the operation of the tanks
and the parameters whicb must be satisfied for continued tank
operaUon.
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The waste transfer operations of the tanks are defined in WO-4DIO
A/D, a document governing the operation of waste tanks in
BUilding 444. The procedure includes sections on Hazards and Safety,
Emergency Shutdown, Description and ResponsibiJities, Storage and
Sampling of Waste, Waste Transfer, and Operating Data. These
sections delineate the normal operation of the tanks and operation
under emergency conditions during waste transfers. The subject of a
tank overflow is not addressed. The responsibility for the tanks in
such a situation lies with the owner of the tanks, which in this
incident is :Met aH urgi cal: Operati ons. Waste Operations personnel are
responsible for the equtpment and operations as they apply to waste
transfer. In this incident, the fill valves to the waste tanks were
closed causing the liquid to begin to pool in Room 245's drainage
trench. Although no detrimental effects were produced, the potential
for serious consequences is real without the formalized standard
procedure for emergency operations. A major point is that the Waste
Operations personnel responsibility is to isolate the tanks while
Production personnel ' responsibilities are to the lab and its
preservation. The steps detailed for the transfer of waste are
adequate. Information on which valves to turn and the proper method
of sampling is complete.

The parameters to be met by holding tanks are delineated in HW-13,
Hazardous and M,i,xed Waste ResourceConservat i on and Recovery Act
Standard Operating Procedures. This document "outlines requirements
necessary for operatfng hazardous or m.ixed waste cokl ect ten, storage,
or treatment tanks in a legal and environmentally safe manner.~ The
secondary containment in place at the time of the incident did not
conform to the prescribed'des iqn, The above procedure states that
such systems must have "a leak detection system to detect failure of
either the primary or secondary containment wHhin 24 hours." There
was no leak detection system employed on eith~r the primary or
secondary containment. The secondary containment system must also
"have an impermeable interior coating ~r lining that is compatible
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4.2.5

with the stored waste and that prevents migration of the waste into
the concrete (or other material)." The secondary containment in
quest i on was ,paj nted with epoxy pai nt to form a sealed barr i er but
was not leak tested, and it was later determined by a dye test that
the secondary containment leaked. HW-IJaddressesthe issue of
controls to avoid overfilling a tank. The procedure states that such
controls mustiindude a control "to prevent overfilling such as waste
feed cutoff system or bypass system to a standby tank." Tanks 1
and 2 have a manual waste feed cl!Jtoff system, but this simply causes
the waste to accumulate in the drainage basin dnthe Plating Lab.
The bypass system implemented requires that each tank act as a
standby tank for the.other tank. However, both tanks are commonly
used whi ch restri cts the avai1able capaci ty of the tank for overflow
from the other tank. Proper notification requir~ments and
responsibilities are detailed in RW-13 and HW-ll,Hazardous Waste
Spills and RCRA SpUI Kit Use. HW-ll defines the criteria for each
type of sp i l l . A spill of 10 gallons or more is a major sptll . HW
11 then states that "Any spills not meeting the above criteria are
major spiHs that shall be reported immediately to the Plant
Supedntendent and to the Fire Department." HW-13 then states that
n If a major or potentially ,maj or leak or spi 11 or containment system
fa t l ure that threatened human health or the envi ronment, the Rocky
Flats Contingency Plan wHI be implemented by the Emergency 'Director
(PIant Superintendent) immed i ateIy . " Tih i smeans that the Sh i ft

Superintendent wilT direct the actions whkh are to be taken. In the
instance of the incident, the MTD engineers began, cleanup themselves
without higher management direction. These actions do not follow the
prescribed procedure.

Sewage Treatment Plant Equipment

The Sanitary Waste Treatment facil ity is a terti,ary system. The
system consists of a series of settling areas and activated sl!'udge
aeration/digestion areas. The system suffered only mUd upset due
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to the incident. The turb idity of the facili,ty effluent increased
over a five-day period , from one to seven un its ,and the system
retu.rned to normal operating standards within a week. The toxic
shock to the system was potentially threatening to the stability of
the waste treatment facility operat tons. There was a noticeable
decrease in the effectiveness frf the activated sludge but no long
term effects were observed. The issue of chrome hold-up in the
activated ~ludge is minor due to the turnover and rep~enishment of
the sludge in a timely manner.

The waste treatment system does have sampling and ana~ysis services.
The samp] i ng is conducted approximately every 30 mi nutes but the
samples are combined into a composite sample. The analysis ~f the
sample can take up to 2 weeks rendedng any corrective action to be
taken ineffective. There is no system in place for near-real time
monitori ng . The most effective monitoring is performed by the
Stationary Operating Engineer (SOE) on duty at the facility. The
facHity is manned on a one-shift basis, during the day, and is
checked once each subsequent shift by a SOE. If a condition is not
noticeable or is not observed by a Waste Treatment Facility operator,
the incident will go unnoticed uAless there are further eff~cts on
the waste system. Even H a situation exists requiring action,
isolation of the stream is not an option. There are no hol'ding. ponds
or dtvers ton ponds of significant capacity before the waste treatment
factllity to contain the liquid if detected.

The response to the spi 11 by theSewaqe Treatment Pl.ant, personnel was
correct. It was th~ judgement of Environment Management that the
contaminant was organic. l"his was based on the fact that there had
been previous releases of antifreeze and dye penetrant to the
Sanitary Waste System. This assumption caused a delay of several
days in identification· of the contaminant because the lab was
conducting analyses to identify an organic substance. The delay
caused in the subsequent analys ts for inorgan i cs del ayed the search
for the source and the identification of the material.
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4.3

4.3.1

4.3.2

Organizational Responsibilities

Operat i,ons

The Foundry Operations personnel tr-adt t tonal Iy relied on the
development engineers to keep the Plating Laboratory equipment
operationa-l. In December, 1988, the operations ,personnel refused to
cont i nue operating, the chrome plating, bath because the bath 1eve1
could not be re lf ably controHed overnight, a criterion they needed
for long production runs. This appears to have been an appropriate
decision, but there was no formal f01rlow-through. ifhe operations
personnel rel~ed oninfornling the Development Engineers for the
problem to be resolved.

Rockwe11 has forma-l safety program systems i ncl uding, Lockout/Tagout
(as indicated in the next section) which are designed to resolve HS&E

issues, but the operat tons personnel did not use the formal systems
avatlabl e to them. This indi cates that they did not fully di scharge
the ~r responsibi1ities.

The supervision of the Development Engineers, i.e., the lead
Development Engineer and the Manager of Coatings, did not take
appropriate action: in addressing, the probf ems of the chrome plating
bath. They allowed the bath to cant tnue operat i ng wi th a faul ty
sensor (safety) system, while they attempted to find a sclut ton,
Other than writing a purchase requisition to install a new sensor,
there was no formal attempt made through established safety and
engineering organi:zations and procedure systems to resolve the
problem, and they did not shut down the bath.

MTD Operations

The system was designed to automatically control levels in the
plating ba~hs. This system was not entirely effective, and was
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nodf f i ed some time after tn t t ia] tnstall at ton. After modification,

the system was not rel i'able. Thi's indicates less than fully adequate

execution of the engineering design task tnc ludtnq fo lIew-t.hrouqh.

The1evel control system was designed in response to a prior incident

which indicated the need for such a, system, rather than as part of a

systems approach to control of an potential faHuresand HS&E
vul nerabi l rt i es. It appears that the Pl at i ng Laboratory was not

subjected to a systems engineering! review. A significant

vulnerability which does not appear to have been thoroughly analyzed,

either for the Plating Laboratory or the waste tanks in Room 9A, was

that of a 1!arge overfl owcondi t ton. TM-s is considered to be a

significant issue because both rinse tanks and tbe acid waste tanks

had been overflowed within the past two years.

RCRA Inspection and CertificaUon

The be~med area in Room 9A intended to provide secondary containment

does not qualify as such in accordance with the regulations. These

regulations require, among other- things, specifk construction

features and a 1eakdetection system. Construction features incl ude

cbemicar-r-es f.st ant water stops in place at all joints (i .e., between

bu.ilding wall and f'l oor} and an impermeable interior coating or

~!ining that will prevent migration of waste into the concrete. In

the case of the building wall and floor being used as containment in

Room 9A, detection would be required which would be able to detect

releases from the primary containment (i .e., the tank itself) or the

secondary containment structure (t.a., the building wall and f l.ooe)

or detect the presence of hazardous waste in the secondary

containment structure (per 6CCRI007-3, 265.193). Approximately 2 1/2

years ago, Rockwell had a team evaluate primary and secondary

containments. Room 9A was reviewed, and no recommendations for

correct ive act i,ons were made. It shoul d be noted that the
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regulations do not require testing; and certification of the primary

or secondary cont ai nment systems.

The performance of the secondary containment system in Room 9A of

Buildi,ng 444 does not sat i sfy the current state regulations governing

RCRA tanks. Title 6 of the Code of Colorado Reguhtions 1007-3,

265.190 allows a facility until September, i989, to have the

i,ntegrity of a tank system certified bya ,professional engineer, and

until September, 1990, to bring the secondary containment systems up

to standard. After these dates, the Plant will be out of compliance

with the state regulations.

4.4 The Chromic Acid Release

Manufacturing Technnl oqy Development (WfD) has responsibil ity for the

Plating l!..aboratory,Room 245. Part of that responsiibility is to

check the Pl at ing, Laboratory, Room 245, and the ofHce safes at the

end of the day shift. :During this check on February 22, 1989, a

Deve10pment Engineer noticed that the chromic acid tank liquid volume

was low. Thi s bath was scheduled to be used the next day and the

heaters were to be 1eft en overni ght. Therefore, to i nsure the

liquid level would be adequate for the next day and at operating

temperature, the eng!ineer opened the manual water val ve and 1eft.

There i!s no administraUve control for this operation that wouTd have

prevented the person from leaving without shutting off t~e water.

After the incident, the water flow rate was measured at the valve

used to fill the chromic acid bath. The now rate was measured at

three gallons per minute, but was estimated to be about 2.5 gal/min.

Based upon these flow rates and the time the water valve was left on

(from 1600 to 0730), it is estimated' that approximately 2,600 gaHons

of water were released.
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Fhe pl at tnq bath was estimated to have :been 80% full at the time the

eng,ineer started fi 11 i',ng it. lihe one acid waste tank in Room 9A that

was set up to receive waste so~utions has a maximum capacity of

400 gallons. The size of the berm area around the acid waste tanks

was estimated to contain about i,400 ga110Rs. 'Based upon these

estimates and the estimated volume of water released:

• 20 gal' . were required to fil'l the pl:ating bath to overflow

• 400 gal. were retained in the waste tank

1,400 gal . were retained in the berm

• 40 gal,. were 1eft on the floor outs ide the berm

About 750 gallons of dilute chromic acid leaked ~rom the building

into the foot i'ng dra i AS.

'Based upon the estimated flow rates and holdup in the associated

vessels, it is calculated that the chromic acid bath was overflowing

while the pipefitters were working on PM shift in Room 24S,
Fe'brU'ary 22, 1989. However, because of the ,confi gurat i on of the

plating bath and the pipe penetrations (see Figure 16), the so llut ton

would have cascaded down the side of the bath with little sp l ashtnq.

It is possible that the pipefitters would not have heard it

overflowing. It is also possible that the quard would not have heard

the chromic acid bath overflowing during the scheduled security tours

through the bUilding.

The overflow solution from the chromic acid bath ran down the floor

drain (see figure 16) into the acid waste lank Tl in Room 9A. The

calculated How rate derived above indicates that the high level

alarm activated sometime between, 1810 ' and 1830 hours. Based upon

these estimated times, it i,s conceivable that the pipefitters,

working in Room 245 should have heard and or seen, (Hashing lights

and aud!o) the ahrm (see Figure 21). Also,. the guard could have

noticed the a'l arm during, the schedul ed Buil di 'ng security tours.
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A test was performed on the acid waste tank al!arm. l\his test did not

uncover any reason why the audio portion of the alarm might have

failed. The alarms did respond according to design. It was reported:

by pipefitters working in Room 245 the next day, February 25, 1989,

that the tank high level\ alarm di;d sound a number of times. Because

of these findings, it is believed that the alarm was fully functional

at the time of the spill and that someone silenced it.

Two painters worked overtime on the morning of February 23, 1989.

They were in Room 9 between the hours of 0430 and 0700, and d1idhear

solution flowing in Room 9A. ]he roll-up door that separates these

rooms was closed, locked, andahrmed. The paintercrewleader told a,

fellow l:eadperson, but no attempt was made to contact management

about the sptl 1,.

Some time after the alarm was taken off the ron -up door around

0536 hours on February 23, 1989, one of the overtime painters went in

Room 9A. At that time, the floor was covered! wHh liquid. One of

the painters walked through this l tqutd without taking any

precautions while goililg through it. Also, the painter did not i,nforrn

management of the flooded condtt ion iin Room 9A. Because the roof

l'eaked after precipitation events, thereby causing water to puddle on

the floor, (and also to deteriorate pipe insulation in Room 9A), the

painters accepted water on the floor as a commonplace event. In this

case however, they noted the berm overflowing, causing the puddle,

and knew that the tanks contained acid solutions. Walking, through

the potentially hazardous conditions, with one of the painters being

a leadperson is considered a violation of safety procedures.

A Waste OperaUons operator arrived in Room 9A the morning of

February 23, 1989, saw the acid waste tank overflowing, and took

action by shutting, off the ifill valve. He intended to notify the

personnel in the plating labo.ratory, Room 245. Due to the time U
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would have taken to contact the plating laboratory personnel, this

action could have caused flooding in the laboratory that would have

compounded the probIem.

When the engineer returned to work the next day and discovered the

acid waste tank alarm was liit, he took action to stop the overflow.

Action was taken to contain and pick up the liqu~d. However,no

act.tenvas taken to notify the HS&E area engi neer of the spill.

Special cl oth lnq was specified for the pipefitter to repair the

transfer pump in Room 9A, but the enqtneer did not contact the

Industrial Hygienist to determine what precautions and' clothing

should be worn while cleaning up the spill. Additionally, 'Room 9A

should have been roped off to limit personnel access.

The sanitary drain in Room 9A was plug.ged and capped. 'Consequently,

it was felt thataijil of the 1iquid from the spi,l1 was contained

within Building 444. Also, the liquid was considered to be mostly

water; therefore, it was considered not to be a report.ab ee incident

by the Building Manager.

iFhe dye tests that were performed by the Ut i1 i ti es Eng ineer that

tdent i fi ed the leak path of the chromi c ac id to the Sewer Treatment

Plant helped to shorten this investigation. As a result of

identification of the leak path, the underfloor drains were repiped

to the process waste tanks to precl ude simil ar incidents from

entering the Sanitary Sewer System and going undetected.

114



4.5

4.5.1

4.5.2

Safety Policy and Procedures

General! Pol icy

For the most part, the Safety Pol'i cy and Procedures documentat i on by

Rockwal l appears to be adequate and provides ltne management with the

responsibil ity for Safety Procedures which are traceabl e. The

'8uHdingManager concept for safety within a facility where multi

operat ions are conducted under supervi sors of different orqantzat ions

is a good concept and is working. The concept was used several years

ago, abandoned, and has been reinstituted within the past year or so.

Ihe Building Manager for Building 444und~rstands his assigned

responsibiliUes but has only been in the posHion for eight months.

He is i,n the process of assimilating. al'I theoperaUons in the

buUdi ng.

The ESH Organization is also structured within a similar concept in

that the Area Safety Eng!i neer has overs i ght of several buil d i,ngs, but

more of a functional support role through d:kect line respons sbnl i ty.

The poHcy and procedures for ,RCRA act ion have been establ i shed. The

nom-reporting of the chromic acid spill incident by the BUilding

Manager, the Coatings Manager, and the Area ESA Engi'neer is

considered to be LJiA and deficient. Training had been prov ided but

apparently was not well understood.

'Genera1: Procedures

HSE 2.07, HS&E Work Order Priority System, applies only to safety

re1!ated work orders. The work orders for repnacement of the sensors
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for the chrome phUng bath were not stamped "Safety Re l ated 
immediate Action !Required" or "Safety Related - Early (ompleHon
Reqaired". lhis level of priority was justifiable for the level
control sensors and subsequent control of the plating sohtion
levels.

HSE 2.08 Lockout/Tagout Procedure ,requires lockout and taggi ng when
unexpected energization, start-up, or release of stored energy could
cause inju,ry to personnel and/or damage to property or equipment.
Supervisors, as eq~ipment custod~ans, are required to place "Do Not
Operate" tags on equipment, systems, or components when they are
found to be defective, and are to notHy the ,suildingManager. Thus
procedure was not used in connection with the defective sensors on
tha chroma plating bath.

HSE9.07, Hazardous Materia] Control Program references the
RORA/CERCLA Program Office and Waste Operations for proper disposal
of hazardous wastes and provides requirements and procedures to
follow. Supervision and plating laboratory personnel were not
famil!iar with the provisions of t'his program.

Buildi'ng 444 iES&H Pol icy and Procedures

"fhe Draft Safety Analys;'s Report for Buildilng 444, which was prepared
in 1978 and revised in 1982, presented some accident situations
invo~ving the plating, laboratory; a cyanide accident, meltdown of a
plating tank, and a fire sprlnkler system opening up and flooding the
1abcratory. All but the cyanide incident were di smi ssed as being of
lesser consequence and not analyzed further.

The cyanide accident was represented asa worst case non-nuclear
accident. No environmental releases of a non-nuclear nature ~ere

presented in the SARas the main focus of the AL SAR Program was
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nuclear or i ented. Add i t i onal Iy., the non-plutonium nuclear

facilities, such as Building 444, represent a much lower potential

hazard and, consequently, much less attention is focused on them.

Title Operationa~ Safety Analysis (OSA) for an operation: or laboratory

is to provide a detailed evaluation of the potential hazards

associated with the operation{s), discuss mitigating safeguards both

administrative and hardware rel ated , and provide limiting, conditions

for the operation. Whereas the Bui l ding SAR i.s a broad!

representation of title potential hazards from several operations in

the case of Bui l ding 444, the OSA is much more detailed and

encompassing to the specific operation. The OSA. is subject to an

annual review to reflect chang,ing conditions in the operation or new

regulations. ifihe OSA for the plating laboratory primarily addressed

the cyanide phting line with liimited discussion of the other plating

~:ines. The other plating lines were addressed only in general terms

regarding safety. The analysis of potential accident situations was

deficient. No limiting conditions were identified for the hboratory

and Administrative Safeguards were LTA. The sensor situation has

been previously discussed regardi'ng safety and maintenance aspects.

There was no record of the OSA having been reviewed or updated for

the past eight years.

The acid waste tanks in Room 9A and the plating rinse baths have been

overf'lowed within the past two years.· WhHe the sftuat.ton was known

to exist and attempts made to remedy it, llow priorities assigned·to

the project were lost in the maintenance backlog.

It should be noted that the Colorado Department of Health, in their

August 1988, RCRA inspection report, also noted that level sensors to

detect overflow from the acid waste tanks were needed, and that

the cyanide al arml in Room 9A needed to be moved to permit a better

monitoring position. The maintenance work order was included to
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4.6

provide the overflow sensors and readout in Uti] i ty Operation (SOE)

for the buHdi ng were inc l uded in the maintenance backlog. The

cyani de monHorwil1 be moved in the Correction Action p~ an. ,prior to

September 1989.

With respect to Operating Procedures for the plating laboratory,

while the production operations are covered by procedures; the

act i vit ies of the development engi neers and the dual; occupancy of the

laboratory are not. This is considered to be an unacceptable

practice. The responsibilities for operations and matntenance shoubd

be documented.

Based on ;,nterviews wHh the painters, carpenters, and other hourly

crafts persons, the Investigation Board was left with a general

impression that considerable adversity exists between them and the tr

management. Thi s adversity was downplayed by the supervi sory

personnel when they were interviewed. There appears to be

considerable indication and allegations of poor communication, lack

of information and concern about safety, and poor maintenance. On

follow up to some of theaHegations, the situation appears to be one

of percepti on rather than actual s j,tuat ion. There does appear to be

some merit on allegations regarding communications. Management

should review the situation.

Core-type traini,ng is provided to an employees and contractors.

Bunding and job specific training is provided to each employee to

provide him adequate knowledge to perform his/her job assignment.

There is less than adequate training of employees and their

understanding as to what constitutes a spill of a reportable nature.

]n addtt ion, there is less than adequate understandmq of the spin

report tng requi rements.
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4.7 Maintenance

Maintenance of the Pl ating Laboratory facil ity was less than adequate

because product ion areas i n Buildimg 444 consistently received higher

pri ority . Procedures are in place to pr i ori t i ze MWOs and a sped a1

program had been initiated t'n 1988 to reduce the !backlog of old work

orders. Dual management responsibility for development and

production operations has contributed to thel ack of proper

maintenance in the lab. The practice for identifying safety MWO was

less than ad~quate prior to 1989.

The maintenance activities in Room 9A are also considered less than

adequate. Severa}, reasons were advanceddur i ng the coarse of the

investigation and are considered to have merit: (lJ the room is

located in the basement and i sused as an access hatch for removal of

large pieces of equipment from the basement, (2l the 'hatch roof over

the room has deteriorated as a resuH of ibeingremoved several times

and, consequently leaks during precipitation events resulting im

puddles on the floor and deteriorating, pipe insulation, and (3)

management's low priorHy in fixing the situat.ion has created a

situation of indHi'ference. The caulkfnq and epoxy paint ill the tank

conta i nment berms has deteri orated because of 1ack of mamtenance and

the contained sma];} sumps in the rooms showed no evidence of

maintenance.

"The low priority gi,ven by Building 'Management to the work order to

aHeviate the potential cross connection between the acid waste and

cyanide tanks because they regarded the dil ute nature of the contents

not being cf safety significance and resulted in the work order to

remedy the situation 'being, delayed in the backlog of ma tntenance ,

H9



4.8 Environmental Concerns

4.8.1 Sewage Treatment Plant

There is no real-time monitoring on either the influent or effluent

streams for the STP. Thus, there is no advance warning when a

contaminant enters or leaves the plant. Although real-time

monitoring technology is not available for gamma radiation or many

other contaminants, there are generi c monttor t ng capabil it i es such as

capacitance or pH that woul d provi de some infornat ron on the quality

of the influent or effluent stream.

Approximately 30 pounds of chromium in the form of chromtcactdwere

cal cul ated to be released to the STP. Of this amount, 25 pounds were

collected in the sludge and the remaintng 5 pounds distributed

between the pond water, pond sediments, and the spray fields.

4.8.2 Spray Irrigation and Holdiraq Ponds

The issue of runoff from spray i,rdgation has been recently dtscussed

w;,th EPA Region VII] personnel in preparation for reissuing the Rocky

Flats Plant NPDES on June 30, 1989. The possibility of continuous

discharge to pond B-'5 and the use of pond B-3 only to hol d new

discharges whHe 8-5 is being monitored, verified to be acceptable

for release, and released is one opt i on under di scuss i on ; An

important note is that this option or any other simHar option woul'd

not have prevented contaminati on of pond 8-'5 by the chromium spil L

Oncemater tal enters the STP, there is no avail abl e method for

stopping the release. Tn the current method of operation, the

release from pond B-3 to pond IB-5 was by runoff from spray irrigati,on

instead of a direct release to pond 8-5 in the proposed option

di'scussed above.
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4.8.3

There has been consideration as towlilether pond B-3 could have been

used to contain the spill if the EPA would have allowed direct

discharges around that pond (in violation of the NPDES permit).

First, the pond has about 400,OOQ,-gaHons total: capacity and there

are about 1,250,'000 gaHons discharge from the STP in the 5 days from

the first day observing the spin until chromium was identified.

Also, removal of pond B-3 from the system would also remove the

abi l t ty to hold,monitor, and verify the acceptability of waters for

discharge, i.e., there would be no facMity to retain water while

pond iB-S is discharging. Whis second problem wou1:d be unacceptable

to aH regulatory agencies involved (i .e., Region VIII and Colorado

Department of Health).

Concern does exist over the stability of spray fields near the

canyons espec nalil y duri ng, peri ods of low evaporaUonwhere saturated

son conditions are common. 'Cracking, and s110ughing has occurred at

the North Spray fieldar:Jd evidence throughout the drainage confirms

the general instability of the soils. The crack which appeared in

the top of the 8-5 pond appears to baassoctated with settlement

withiJ:l the dam and poses no imminent danger of collapse. Both the

dam architect and the Omaha District, U.S. Army Corp. of EngiJ:leers,

confirmed the dam's suitability for continued use.

INPDES

The NPDES perm:it issued for the Rocky Flats Plant in 1984 by the EPA

was intended to control off's rte djscharqes to as near zero as

possible .by use of spray irrigation. There is a 0.05 ppm total

chromium monthly av~rage and a 0.1 ppm total chromium daHy average

1imilt for discharge from, pond ,B-3 but no chromium d:i scharge 1imit for

pond 18-5 • Water being removed from pond B-3 by the process of spray

i,rrigation 'has no limitations establ tshed by the permit.
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Wh~le it is true that the current permit/discharge system has some
flaws, it does allow the very important reassurance that all surface
waters can be held, ~ampled, and analytical results evaluatedprinr
to discharge. Maintaining this capability must be carefully
considered ~n any new agreement/permit.

It might be proposed that pond B-3 be removed from the systemtofio ld
any suspect discharges until the material could be identified and
possibly treated. The current system: al l ows the use of pond B-3 to

retain cont tnuous STPdischar:-geswhile pond B-5 is being: discharged
(after the required sampling and analysis and result €valuation).
STP discharges would flow directly to pond B-5and out of that pond
without final sampling, analysis, and data evaluation if pond B-3
were to be removed from use to hold a suspect material. ihis would
have the additional advantage of eliminating fal~e BOD violation~

from pond B-3 algal contributions.

Discharges to pond 8-5 without spray irrigation and discharges around
Great Western Reservoir ar:-e other optinns currently being evaluated.
The renewal of the Rocky Flats 'NPDES permit i,n June-July, 1989, will
' al so involve public hearings and comment periods which may raise yet
unidentified issues.

4.8.4 RCRA

Pursuant to the Colorado Hazardous Waste Regulations {6 CCR 1007-3,

265.56 (J», the RCRACont i'ngency Plan was implemented on March 1

since an interim status RCRA tank was tnvolved, The pl an was
implemented for the purpose of assessing and mitigating potential
envi ronmental impacts from the chromic acidspi 11. As required by
Sect ion 265.56 (J), a 'ReRA Contingency Plan Imp1ementati on Report was
prepared andmail'ed to the Colorado Department of Health and U.S.
Environmental Protect ton Agency (Reqion VEl) on :March 10, 1989.
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4.8.5

On March 29, a r-eport was fil edwHh the (0lorado Department

of Health and U.S. Environmental Protection Agency pursuant
to Colorado Hazardous Waste Regulations (6 '£CR 1007,265.196 (d) (3).

This report is required when there is a release from an interim
status RCRA tank system.

RCRA corrective acti on at the Building 444 foundation d'rain appears
to be unnecessary because analysis of soil borings from this area

showed onl.y background 'ievelsof cbromtum. However, the affected
areas wi~l be targeted for further investigations under the auspices

of the plant's Environmental Restoration Program.

The soil sampl es taken ~n the 'North and South spray fi elds show that
chromil!Jm levels in the two fields are within background 1evels

assochted with the plant site and no ReRA corrective action is
necessary.

CERCLA

On March 2, 1989, DOE-RFAOnotified the u.s. Environmental Protection
Agency's National Response Center pursuant to 40 CRF 302.6. This

report was made based on a reportable quantity for chromium of

one pound. When the source of the chromium was determined to be
chromic acid, it was realtzed that t'he reporting to the Naticnal
Response center was unnecessary s"i nce the reportable quant ity for
chromic acid is 1,000 pounds.

An Emergency Rel ease Noti'fi cat ion to commun i ty emergency coord ina tors

and the State Emergency Response Commission pursuant to 40 CFR 355.40
was not made since not i f icat.ton ;:5 not required if the release

"results in exposure to persons sohly within, t'he boundaries of the
facility." Fur:thermore, since the releasaof chromic acid to the
environment did Dot involve a reportable quantity of 1,000 pounds,

notification under 40CFR 355.401s not required.
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4.8.6

As di scussed i;n the precedi ng paragraphs, the areas potenti any

impacted by the chromic acid spill wUlbe targeted for further

investigations under the auspices of the plant's Environmental

Restorat i.on Program.

Pond 8-5& C-2 Treatment/Discharge Options.

lihe possibility of treating holding pond watel:"S in situ was

considered early after chromium was identified to Iilave been

discharged from the STP.

Additional detailed evaluation of options was completed by Facilities

Eng,i neeri ng of pond 8-5 structuralassessment and dt scharge

recommendat ions. The structural assessment and rates of fill are

important because those factors control the amount of time avai labl e

to implement options. The eight options considered were':

1. Discharge to Great Western Reservoir

2. Discharge to Upper Church Ditch/Jefferson 'County Airpor-t Pond

3. 'Discharge to pond A-4

4. Transfer to Raw Water Treatment

5. Transfer to STP

6. Evaporate with Fog Spray

7. Use Reverse Osmosis

8. Commerc.ial Treatment

Only the first three options were found to be viabl'e because of

problems/time limitations with other options. Only option 3

represents a method to gain time.

The option finally selected was to pump the water from pond B-Sto

Upper Church Ditch and hence to the Jefferson County Airport Pond.

The water discharge was initiated April 18, and was completed May 30,.
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4.8.7 Summary Assessment

A summary of potential environmental damage and costs directly
attributable to property damage from the chromic acid incident is
presented below.

•

•

•

The rel ease of chromium to the environment was in the form of
chromic acid. Under IRCRA standards, spills of up to
1,000 pounds are not reportable. This incident released
30'pounds of chromi urn in the form of chromi c ad d.

Of the 30 pounds released to the Sewage Treatment Plant,
25 pounds were collected in the sludge and 5 pounds released to
pond B-3 and the spray fields.

Soil samples coHected at one and five inch depths in the spray
fields are within background levels for chromium in the site
sot l s • . .

• Water samples in ponds B-3 and 8-5 are below the 0.05 ppm level
for chromium as specified in the Clean Water Act.

• No off-site discharge of theeffl uent occurred in accordance
with the plant NPDES permit.

• .$ 0 i Isampl es from bar; ngs taken in the vicin ity of the Room 9A
bu'ilding footi ·ng drains indicated background l evel s of chromium
andasa consequence no RCRA action cleanup is required.

• No direct costs are attributable to the incident for property
damage wUh only minor impact to the environment.

4.9 Corrective: Actions

The in-depth investigation into the Chromic Acid Incident identified
a number of primary and contributing causes for the spHl and also
tdent tfied areas where improved procedures and practices would have
reduced the impacts of the incident. WMlie this incident proved not
to be damaging, 1arger spf l ls or more concentrated/hazardous
materials could potentially impact employee safety, property, and the
environment or the public. Recognizi'ng this, Rockwell has,
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concomitantly with the investigation, pr~pared a Corrective Actio~

Plan to address the areas where improvements are indicated~ The plan
was issued on May 17, 1989.

"Jihe plan addresses both the specific operations of the Building 444
Pl at ing, Laboratory, and' phRtwide improvements. Ihe thi rty-eight
specift c act sons onctuded in the pl'an address procedural, technical,
facil ity ,and management issues. Some of the act ionswere short-term
and' have already been completed. Others could be multi-year and
could requ;,re several millions of dollars per action. For the larger
projects, the actions typically require a study, or preliminary
phase, which would identify the needs and benefits, as wen as the
resource requirements of the total project. Whether the total
project is comp]eted would' therefore be dependent upon the analysis
of need/benefH vs cost and the availability of fundi nq;

Appendix E contains a summary of the Corrective Action Plan.

4.10 Notification

4.10.1 Rockwell international

Within BuiJding 444, the following personnel were aware of the
chromic acid spill on the morning of February 23, 1989: an MTD
Engineer; an Industrhl Hygienist; the Metallurgy Operations Manager,
Coatings Manager, and the Building Manager. There were no
notifications to the Plant Shift Superintendent nor to the Fire
Department, as requf red by 'Rockwell International SOP HW-H. This
represents a breakdown, by several organizations and levels of
management, lin the approved procedures for notification. However,
Rockwell International made the proper notification to the Area
Office once tt was determined the contaminant was chromtum.
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Itis unclear whether the Manager of Coatings should have notified

the Manager of Joiniing Technology of the incident. Thi,s 1i ne of

management has responsibil ity for the work of the development

engi neers, but does not have respons ibil i ty for the overall bun d'ing,

nor the waste tanks in Room 9A. It is clear, 'however, that

notification was required to be made to the Building Manager, due to

his cveratl responsibility for the building.

The Building Manager's judgement ,not to make further notification

about the incident resulted fromMs mi sunderstandi ng, the

requirements and procedures regarding spin s , and thei r rellat i on to

primary and secondary containments. He understood that as long as a

spill was contained within the building, they were free to clean it

up, and did not have to notify anyone. Intervi ewswith several

personnel revealed this misunderstanding to be commonplace.

The Sewage Treatment Pliant Marnager made the proper notification to

Envi ronmenta1 Management uponobservaUon of an abnormal condi t ion iin

the primary darifier.

The facts indicate that the spill was large and outside of primary

containment, and that Hcontaimed' a hazardous material, chromic

acid. Although the Rockwell requirements and procedures couM be

moreexplicit,n is clear that a supervisor was responsible for

determinring these essenthl facts and not Hying the Emergency

Uirector.

4.10.2 DOE

The spf ll did not exceed the Reportable Quantity (IRQ) threshold of

1,000 pounds of chrontc acid; therefore, not tftcat tons to the EPA,

CDH, and NRC were not required. However, based on the uncertainty

of the quantity and source of the spHl, R'FAO made notifications.
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For this reason, RFAO also notHied' the AL EOC. "The AL EOC in turn
notified EHD in accordance with AL Order 5484 .1 .

Per AL Order 5484. 1, EHD should have made all further notificati'on
within At, tncludtnq the Manager, and also notified the HQ EDC if the
incident conditions so dictated. These notifications were not made
byEHEl.

4. I'D . 2.1 Rocky n ats Area OfHce

The Rocky Flats Area Office acted properly once the information of
the spin was avail able . AH of the proper notifi cati ons were made
to the federal, state, and DOE offices.

There is a question regarding the notification to the National
Response Center (NRC). Regulations state the notification must be
made withi,n 24 hours once it is determined! a reportabl e spi 11 has
occurred. The Rockwell Internat.ional 'Environmental Management was
notified that the contaminant was chrome at 1530 hours on
February 28, 1989. The source of the spill and the quantities were
still unknown at that time. The NRC did not receive notification
until: 1112 hours March 2, 1989, nearly 44 hours after Rockwell
International was informed.

While the notification to the NRC does not meet the 24~hour

requirement of 40 CPR 302, determinat.tcn of the quantity and chemical
composition of the spill was nebulous with the source of the spill
being unknown. Regulations require notification for a chromic acid
spill of 1,000 pounds or more and a spill of chromium of ~ pound or
more. It was unclear to plant personnel which category of reportable
quantity applted to the spin. Plant officials acted properly in
using t'he conservative RQ' value and reporti ,ng' the spill as exceeding,
the one pound HQ for chromiun,
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4.10.2.2 AlbuquergueOperations Office

Misinterpretation by EHD staff of the RFAO comment that the DOE IEoe
had been notified was the reason the HQEOC was not notified as
required by DOE Orders 5000.3,5400.1, and 5484.1. EHD staff
interpreted the RFAO comment to mean the HQ EOC, whereas, it actual ly

referred to the AL EOC. This misinterpretation was explainedl in AL's
March 10, 1989 memorandum to EH-34, formally notifying HQ of the
incident.

iJihe AL Manager was not not if; ed of the spill and had no knowl edge of
it until approximately 1200 hours on March 8, 1989, when DOE
Headquarters made an i nqui ry into the spi 11 and 1ack of
notifications.

The At./'EOC, !EHD, and the AL Assistant Manager for Environment, Safety
and Healith al l had knowl edge of the spill. Consultati ons between the
AL Ass i.st ant Manager and EHD l'ed to a tentati ve concl usi on that the
spill was not of imminent danger to the public nor to the
environment.

129



5.0 CONCLUSIONS

5.1 Findings

listed below are the findings developed from the chromic acid spill
investigation, the facts as determined from that investigation, and
the analysis of those facts.

1. The P]lating Laboratory, Room 245, is utilized ina matrix mode
by two organizations under different management with differing
responsibilities. One group is responsible for deve~opment of
plating processes; the other is responsible for production
operations .

2. The use of the equipment in the Plating t.aboratory is divided
between the two groups. Until very recently, the maintenance
responsibility was fragmented--whoever broke the equipment fixed
it. . 17here is still holdover from the oldsystems,and a backlog
of maintenance exists.

3. The manager for ,Met al1" urgi cal Operations, who is also the
444 Building Manager, 'had been in his present posf.tton for eight
months at the time of the incident. The Manager for Coatings
had been in hh present pos i t i on for four months at the time of
the incident.

4. There has been a chronic malfunction history for leve~ sensors
in the chromic acid plating, bath. The inoperability of level'
sensors was not limited solely to the chromic acid bath. At the
time of the incident, level sensors were inoperative for 4 out
of 5 plating baths. Plating taboratorypersonnel did not seek
outside hel'p and technology to any great extent.
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5.1 Findings (continued)

5. The plating bath ~eve1 status board in the office area of the
!Phting Laboratory was disconnected from the sensors and thus
incapable of notifying personnel! of unsafe conditions.
Therefore, a less-than-adequate safety condition existed.

6,. The failure of the chromtc aci d plati ng bath 1evel sensors
caused the automatic control system for addling makeup water to
be inoperable. 'Makeup water was added by a hose 1ioe connected
to a faucet, thereby not using the control system. No written
procedure was developed, nor was one considered a requirement,
for the manual addition of makeup water to the phting tanks by
hose 1ine fo·r either production or development operaHons. A
less than adequate safety condition was created and had existed
for at least two months prior to the incident.

7. Productaon operations had not been conducted in the chromic acid
bath, Room 245,since 'December, 1988, because new production
effort required multi-shift operations (e.g., longer than a
single shift).

8. Overflowing tanks have been a recurring probhem, Both rinse
tanks tn the Pl at i ng, Laboratory and the acid waste tanks inRoom
9A have been overflowed in the past. The last such incident in
Room 245 was two years ago when a rinse tank overflowed. A
lesser interval of overflow existed for the acid waste tanks.

9. AnMiFD engineer noted the chrcnric acid bath had a low solution
level. He added water by a hose line connected to a faucet as
the automat ic water makeup system was inoperabT:e. He fo,rgot to,
shut off the water when he left at end ~f shift.
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S.l Findtngs (continued)

10. The M~D engineer scheduled to perform the shutdown inspection
in the .P1ating Laboratory did not perform the ~nspection but did
notify personnel, he woul.d not be able to do so. This was not
communicated to other lab engineers. ConsequenUy, when the
second engineer noted the inspection had ~ot been performed he
did the inspection and initiated the fining of the chromic acid
bath whil€ on inspection rounds.

11. No written procedures were developed nor required for MTD
operations in the ~'aboratory. The only documentation fan owed
was manufacturers requirements for solution makeup and material
Safety Data Sheets. There were no other effective
administrative controls.

12. A draft Safety Analys i s Report (SAR) for Building 444 was issued
in 1979 and updated circa ·1982. It contained a brief discussion
of a cyanide tank accident and a potential meltdown. of a plating
tank. The SAR did not adequately address non-radialogical
hazard~ nor their releases to the environment.

13. The Operattons Safety Analysis (OSA) for the Plating; Laboratory
dwells primarily on the cyanide plating, operations. Theacid
plating lines are addressed in one paragraph. Overflows, etc.,
were not addressed. No limi'ting conditions were included in
operating :procedures for the PlaUng Laboratory.

14. The acid waste tank in the basement which accumulated the
overf1'ow activated a high-level audible and visuaij alarm in the
plating laboratory some time between 1810 and 1830 hours. The
alarm could have been placed in an "acknowledged" status by
persons unknown prior to p;,pefitters returnlng to the laboratory
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5.1 Findings (cor:ltinued)

14. (contd)

at approximately 1945 hours. "Jihe tank high-~evel status was
i ndicated, but the aud ib1e porti on and 171 ash;,ng panel l!ight were
"silenced." Subsequent testing of the alarm system and its
operabMiity the following day validated its viability.

15. iJihe acid waste and cyanide waste tank alarms are not monitored
after first shift, hoHdays, or weekends due to the location of
the alarm pane~. No alarm readout is provided to the
Buildring 444 StationaryOperaUng Engir:1eer'sOffice, whtch is
maAned 24 hours except when the engineer is making his appointed
rounds.

~6. A Stationary Operating Engineer is assigned to Building 444 for
aH shifts. HenormaHy reviews equipment he is assigned
respons tbuli ty for duri,ng, these rounds, but does not especiaHy
look for other alarms. !Duringl:lis rounds, he passes wiithin
'SO feet of the Plat i ng Laboratory. He noted no al arm condi t i'on
dur:i,ng, the night of February 22 .

17. Room 9A, where the acid waste tanks are ijocated, has aremovaMe
portion of the roof, through which large equipment items from
the 'basement are removed. The roof 1eaks and pudol es of water
on the floor are common after a precipitation event and probably
contributed to the painters' indifference to walking through
water puddles on the floor. Insul at ianon pipes located in Room
9Ais also deteriorating because of leaks.

18. Room 9A also provides an unmarked auxf.ltiary emergency exit route
from the basement via a ladder located adjacent to the cyanide
waste tanks.
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5.1 Findings {continued)

19'. Both acid waste tanks and cyanide solut ton waste tanks are
housed in Room 9A inside l8-inch-deep concrete berms. The
pi,ping configuration associated wah the tanks is interconnected
and mixing of the contenti of the tanks is a credible event.
Re~ease of hydrogen cyanide gascol)ld result from the mixing.
It should be noted this situation was corrected prior to the
release of the repert .

20. There were no liquid level sensors in the secondary containment
area of the waste tanks. A work order was written in September,
1987, by MliO to provide such an alarm. This was also noted in
August, 1988, by the Colorado Department of Health as the result
of a RCRA survey. An alarm readout was to be prOVided to the
Building 444 Stationary Operating iEng,ineer. The work order
written in 1987 was designed by plant engineering in
January 1988. The work order was g;,ven a low p-riorHy for
execution by Building 444 management.

21. The relocation of the cyan ide gas detector i J;I Room9A per the
recommendations in the August 1988 Colorado Department of Health
Survey also has been scheduled for completion by September ~989.

22. lihe containment integrity of the waste tank berms was inspected
and accepted at an earlier date as providing adequate
containment. The sanitary sewer drafns in Room 9A had been
seal ed to precl ude entry of sctut ions into the sanHary sewer
system.

23. The~e is no real-time monitoring of hazardous substances at the
sewage treatment plant. No technology currentl y exi.st s for
real-time monitoring of waste waters for environmental levels of
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5.1 Findings (co~tinued)

23. (contd)

radioactive materials processed at Rocky Flats Plant. The
effluent from the Sewage Treatment Plant ;s sampled and analyzed
for total 1ong-1'i ved alpha and beta contami nat ion. Surface
water is not released from fi nat detent ion ponds unt il the waste
is sampled! and determined by Rockwell and the Colorado
Department of Health to be free af radioactive materials of
concern.

24. There is no abtlity for extended diversion of Sewer Treatment
Plant outfa'll . A limited di vers ion capacity (e. g., holdup) of
60,000 gallons exists at the infliow to the treatment plant. The
daily outflow from the Sewer Treatment Plant is 250,000 to
300,000 gallons per day.

25. The NPDESdischarge permit requires spray irrigation f,rom,
Pond B-3. Both the North and South spray f:ields have saturated
soH conditions during cold weather and high precipitation
events. ilihe geologic makeup of the Rocky Flats 'Bench is
alluvial deposits and is composed of typical~y unstable soils.
Crackingand sl ough:i ng of soil s at the edge of canyons near the
north spray fi e1d i,s present.

26. Surface runoff can occur from the spray fields into holding
ponds. Subsurface ground water movement from the south spray
field is towards the northeast and appears as seeps in the
canyon walls above the south side of pond B-5.
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5.1 Findings (continued)

27. A longitudinal crack has appeared (1/4 inch wide by 10 feet
, ong) a] ong the top of the south end of pond B- 5. Invest i 

gations by the dam architect of the conditions have led to
loweringl the dam safety factor from 1. 5 to 1. 24. This safety

factor is designed ilnto the dam to resist static and dynamic
events associated wtth water inflow from the maximum

precipitation event. INo immi,nent failure of the dam was
;projected.

28. It is estimated that 30 pounds of chromium were released from
Building 444 and entered the Sewage Treatment Pliant.

Approximately 25 pounds remained in the dried slludg.e which ;s
dilsposed of as hazardous waste and about 5 pounds were
dtscbarqed into pond B-3.

29. Envi ronmentalchromi um llevel s in the north and south spray
fields were wHhin background levels of 8-13 ppm found in the
'Rocky Flats Pl ant sons.

30. The total chromium levelis in B-3 and 8-5 pond water is below the

0.05 ppm maximum permissible drinking water standards l'isted in

the Clean Water Act.

31. Announcements which were made over the public address system

regarding the discoloration of the influent at the Sewage
Treatment Plant were noted by the 444 Building Manager, but the

connection to the chrontc acid tncident as the cont.amdnant was

erroneously assumed to be organic in nature. iFollowup inquiries

by HSE to the BuUding Manager reqard inq organic spins also

produced no results as it was not percet ved by the 444 BUI;] di rngl
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5.1 Findings (continued!)

31. (contd)

Manager that a reI ease had occurred from the building. Rockwell
HSE dil igently pursued the identification of the contaminant and
its source.

32. The piping configuration for the acid waste tanks in Room 9A
does not perm;,t recircu~ation of the contents and, as a
consequence, a representative sample of the tank contents coulu
not be made.

33. Painters entered Room9A prior to 0600 hours, February .23, to
obtain painting supplies located in storage c~binets. They
noted the overnow solution on the f Ioor , and walked through it .

They failed to notify supervision of the incident as water was
often in puddles on the floor. They, and other people in the
area, contacted Rockwell Medical approximately two weeks hter
and were referred to an offsitespecialist as being potentially
subjected to chromic acid exposure.

34. It is Rockwell po lricy that safety is the responsibility of line
management. The 8uilding Managers are also responsible for
overview of safety in their !buildings.

35. Operating procedures speciftcto the particular plating
operation are developed! as necessary for MetOps personnel.
Some safety precautions for the operators are included. None of
the precautions address level sensor status or other l'imiti.ng
operating conditions.
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5.1 Findings (continued)

36. RCRA training is provided to empfoyees regarding spills of
hazardous materi'al s. Confus t onexi sts as to what amounts
const itute a spill .

37. Several Rockwell International organizations and levels of
management fai ~ed to make the proper notification of a major
spin as requi-red by 'Rockwell ' s internal RCRA 'SOP HW-H.

38. Proper notification was made to the Plant Shift Superintendent
and Rockwell Management when it was dete~mined chromium was the
contami nant.

39. Once the contaminant was ident ified, proper notificat ions were
made by Rockwelll to Rocky Flats Area Offi,ce (RFAO). RFAO
proper-ly noUfi ed Colorado Department of Health, Albuquerque
EOC, and the Environmental Protection Agency.

40. The Sewage ~reatment Plant Manager notified Environmental
Management when he observed abnormal water coloration in the
primary clarifier.

41. Once it was determined that a release containing chromium had
occurred, a total of approxtmate ly 44 hours el apsedbefors Rocky
Flats Plant personnel notified the National Response Center,
although it was later determined that notification was not
required based: on identification of chromic acid as the
contaminant. Notification procedures require immediate
notification within 24 hours upon detection of a spill! exceeding
a reportablequantUy.

42. The AL Order 5484.1 has not been revised in approximately
6 1/2 years.
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5.1 Findings (continued)

43. There is no detailed system for tmp Iement inq the requirements

of At Order 5484.1. Additionally, the Order is out-of-date with

respect to the Cl'Jrrent AL Environment, Safety, and Health

organization.

44. The AL Manager was not promptlynotHied of the inc tdent .

AHhough the At EO£ and EHD became aware of the incident on

March 1, 1989, the IManager di d not learn about it unt il

March 8, 1989.

45. EHO, AL perceived the chromium release as not posing an imminent

danqer s i tuat i on to the env ironment.

46. Buildi,ng 444 underflcor drain system was connected to the

Sanitary Sewer System. After H was dete,rmined chromi urn had

entered the foundation footing drain, it was repiped to the

process waste drain system.

47. The Waste Operatoc who transfers full waste t anks to

Building 374,. dosed the inlet valve to the overflowing waste

and immediatelywent to i nvesUgate the source of the incomi ng

sollution. Thh caused the acid waste drain system to back 'up,

but not overflow el sewhere because the wate,r had been shutoff by

the enginee!r in Room 215 at approximately the same time.

48. The Waste Operator recetves supervis.ion from other than

BUilding 444 Management and works independently from MTO and

Metallu,rgical Operations.
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5.1 Findings (continued)

49 . Low priority was assigned to the work orders pertaining to
Room 9A and the Plat i ng, Laboratory by Bu i 1ding 444 management.
This included work orders which would have been responsive to
CDH RCRAsurvey and Plating Laboratory maintenance deficiencies.
Some work orders for Room 9A date to i987.

50. A "We Care Program" for maintenance was instituted since
September 1988 to work off low pri ority backlog (ollder than June
1988). This work-off is expected to be completed in June 1989.

51. The secondary containment for the acid waste tanks leaks, as a
result of several factors, including poor caulking, epoxy paint
condition, and holes drilled in one side of the berm to provide
anchoring for pipe support.

52. Maintenance work orders for the plating laboratory were given a
low pri ority by Building 444 management and consequently items
were left in disrepair. Just prior to the incident, a new
Maintenance PoHcy had been established for the plant--a weekly
walkthrough of all areas by the Area Maintenance Manager and
supervtsf on, including the Buildi lngl Ma,nager, responsible for an
area. Maintenance requirements are identified, priorities
established, and status of old work orders reviewed. This new
system had' not been initiated in the Plating Laboratory at the
time of the incident.

53. The Room 9A containment sumps and the secondary containment have
had very Tittle maintenance performed on them.



5.1 Findings (continued)

54. B~ilding 444 management and operations superV1Slon felt that
repiping the cross-connection between acid and cyanide waste
tanks was of low priority as "they were mixed in Building 374
anyway. "

55. There is a general attitude of unconcern among Plating
Laboratory Management and operators towards maintenance of
systems iin the Pl ating Laboratory, preparati on of written
procedures, and operational ability of safety systems.

56. There is, i nqeneral, a poor attitude and ral at i onshi p between
management and hourf.y employees in Building .444 regarding
information flow, and safety conditions (both real and
perceived) .

57 . . Every new employee receives basic safety training, as well as a
bUilding indoctrination, and where required, specific job safety
training . . RCRA training is also provided for those employees
involved with hazardous work.

58. A good working interface appears to exi st between Rockwe l l
personnel and local governments, and state and federal agencies.
This is not to imply total agreement exists, but communications
are open and the interface is working.

59. The U.S. Army Corps of Engineers, Omaha District, who performs
annual dam inspections at the Rocky Flats site, conducted a
special inspection on the 8-5 dam on April 14. The preliminary
findings agreed with that of the architect for the dam that
there was no danger of immi nent fail ure. A report of the April
14 inspection is being prepared.
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5.1 Findings (continued)

60. A problem exists at Rocky F~ats Plant regarding the discharge of
liquid effluents from the site and alternative hoJdup provisions
of suspect discharges.

61. Soil borings in the vicinity of the Building 444 foundation
drain system were made and the analytical results indicated no
leachable chromium was present in the sot~s.

62. The pumping of water from pond B-5 via Upper Church Ditch to
Upper Church Lake on Jefferson County Airport properly began on
April 24.

63. Building 444 and vicinity has been declared a candidate site for
environmental restoration.

64. The incident created negligible environment impact. The amount
of ~hromic acid did not constitute a reportable quantity. Final
di scharges from pond '8-5 contained 1ess than dr i nking water
standard levels of total chromium. son contamination was
insignificant based on the EPA toxicity extraction procedure.

65. The M1D development engineer and the Waste T~ansferoperator did
not wear protective clothing during cleanup operations in
Room 9A.

66. The discharge from the foundation sump pump was rerouted into
the process waste drai ns after chromi um was i dent i fi ed in the
foundat ton foot ing drains to preclude any further di scharge into
the sanitary sewer system.
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5.1 Findings (continued)

67. In add rt ion to the two painters who waijked through the dilute
chromic acid solution on the floor of Room 9A on the morning of
February 23, ei ght other employees perceived they were exposed
tndf rectly and were referred to a medical spec i ajt st .

5.2 Probable Cause

The probable cause of the incident was an inoperable automatic leveij
control system in the chromic aci,d' plating tank resulting in
operators not using the level-controlled water makeup system for the
tank. The operator added makeup water by a hose~1 i ne connected to a
faucet. The operator forgot to turn off the faucet at the end of the
shift. The secondary containment for the acid waste tanks leaked,
allowing the chromic acid to enter the Sanitary Sewer System.

5.3 Contr~buting, Factors

Listed below are factors which contributed to the incide~t in varying
degrees.

~. The high-level actd waste tank alarms are not monitored off
shifts, holidays, and weekends.

2. Ihaconta innent berm high-water] evel sensor wHh a 24-hour
monitored ahrm system had not been installed. Work order for
installatjon is circa 1987.

3. The secondary containment system for the acid waste tanks leaked
and permitted the chromic acid solution overflow from the waste
tank to enter the buUding foundat ion dratn system and into the
Sanitary Sewer System.
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4. Poor definition of hazards in the Operating Safety Analysis for

the pl ati ng operations. Inadequate operati ng safety

requirements that provide limitin9' conditions for development

and production operations in the hboratory.

5. Spl it management responsibil ity for development and production

operations conducted in the laboratory contributed to lack of

proper maintenance and operability of the Plating La'boratory.

6. Inadequate training of empl'eyeesas to what constitutes a spin

ofa report abhe nature.

7. The Plant Shift Superintendent J Area HS&E Eng~neer, and tlpper

Rockwell Management were not notified of the chromic acid spill.

8. The acid waste high-l:evel .ala~m was silenced (wi!th a high degree

of probabil i ty) tn the Pl aHng Laboratory. Pi pefitterswere

working in the room and secudty guards made routine pedodic

watchman tours.

9. Inadequate safety documentation and l!imiting operating

cond it ions combined with alack of operat i ng procedures.

10. Minor spiUs and leaking roof aUowing water puddles to culil ect

resul ted in comphcency regardi,ng sol uti ons on the f1 ooramd the

reporting of such incidents.
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5.4 Judgments of Need

The Judgments of Need, based on findings generated by the
investigation , are listed below.

I. A need exists to resolve the split management role and
activities in the Plating Laboratory and assign a single line of
responsibility for safetY,maintenance. and training.

2. A need exists for retraining of the Buia:ding Manager and other
supervisory personnel performing operations in Building 444 as
tospecifk responsibilities for safety, maintenance,and
training requirements.

.?
3. A need exists in the Plating Laboratory to resolve the level

sensor problem and provide appropriate alarms. A distinction
shoul'd be made between operating status signals and those a,l arms
indicating a ;pot ent i all y hazardous situation.

;5 4. A need exists to assure the automatic control system for adding
makeup water to plating and rinse tanks is properly maintained
and calibrated.

5. A need exists to upgrade the Building 444 Safety Analysis Report
from draft status to reflect operations wHh non-radioactive
hazardous materi'al s and consequences of re1:ease to the
environment.

6. A need exists to update the Operational Safety Analysis specific
to Plat tnq Laboratory Operations for both Development and
'Pr oduct i on operations with Limiting Conditions to be included, in
the operaHng, procedures.
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7. A need exists to have formal operat tnq procedures i,n the Pl at i nq
L( Laboratory for both development and product ion operat ions. The

procedures shoutd include end-of-shift inspection.

8. A need exists to assure proper indoctrinaUon for alarm
condHions ~s provided to transient personnel (e.g.,
craftspersons) performin9 work in the Plating Laboratory. This
is especially approprtate on off-shift when no Plating,
Laboratory personnel are present.

9. A need exists to assure alarm situations are recognized and
appropriate notifications made. Security guards on watchtours
and other off-shift personnel are likely to encounter such
situations.

10. A need exists for those alarms which indicate a potentiallly
hazardous situation to personnel or to the environment be
monitored on a 24-hour basis.

11. "A need exists to provide an adequate roof over Room 9A to
accommodate equipment removal and provide protection from the
elements.

12. A need exists to review the emergency exit routes from the
basement of Bui'l:ding 444, especially the auxiliary exit through
Room 9A via the ladder next to the cyanide waste tanks.

13. A need exists to assure no cross connection exists between the
acid waste tanks and the cyanide waste tanks.

14. A need exi sts for allbuil di ng management and' supervi sors to
review maintenance requirements and establisb appropriate
priorities for ESH type work and related work.
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15. A need exists for per iodic review of maintenance work orders and
conditions i n the Plati~g Labo ratory and other areas requiring
mai~tenance by Bu ilding and Operating management .

1.6 . A need exists to review the Colorado Department of Health RCRA
inspection report of August 1988 to ensure that their
recommendations wiH be addressed in a timely manner .

17. A need exis ts to assure i,ntegrity of primary 1Iqutd containment
structures . The need for a leak detection sensor for these

,j- structures in the secondary containment with appropriate
monitoring capability should be reviewed.

18. A need exists to evaluate state-of-the-art, -real -t ime monitoring
of the influent and effluent to the Sewage Treatment Plant for
hazardous solutions.

7

19. A need exists to evaluate options to provide diversion
capabHity for the Sewage Treatment outfall and an action plan
to impl'ementa diversion act ion.

20. A need exists to assure that adequate provls10ns are made to
obtain a representative sample from the waste tanks prior to
shipment to BUilding 374.

21-

-:/
22.

2..

A need exists to relocate suppktes and equipment not directly
associated with ~aste Operations out of Room 9A.

A need! exists to all evi ate the confusi on, regardi ng spills and
appropriate ReRA actions, and internal plant notification for
spills of hazardous materials both inside and outside of
bu Hdings. Notification and communication is paramount.
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23. A need exists for the plant site to establish a coordinated
external notification p~an that will ensure required
notification to be made within the proper time l:imits.

24. A need exists to update the AL Order 5484.1 with respect to
notification procedures and the organizations invohed.

25 . A need exists to review and establish a protocol for the
rece ivtnq and dissemination of no t tficat i.cn information to
app.ropriate AL organizations.

26. A need exists for response training to spiH conditions in
Room 9A inc ludiing the use of appropri ate protect i ve gear.

27. A need exists to coordi nate waste tank shipments between Waste
Operations and Pl'ating Laboratory management.

28. A need exists to improve worker and management attitudes towards
rna intenance of systems in the Pl ati ng Laboratory, wriHen
operating procedures, and safety systems.

5.5 Other Areas and Concerns

The Accident Review Board aliso reviewed: other areas and concerns at
the site and has made the following Judgments of Need i,n peripheral
areas:

1. A study needs to be performed to evaluate the long term problem
of discharge of liquid effluents from the Rocky Flats Plant both
because of the spray irrigation required by the current NPDES
permit on unstable soils and the holdup/diversion
considerations.
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2.A need exists to review the margin of safety in the 8-'5 dam
structure in view of conUnuedspraying in the South spray
field.

3. A need exjsts to review foundation footing drains in other on
site facil ities where hazardous materials could be introduced
into the Sanitary Sewer System.

4. A need exists in BUilding 444 to improve the generally poor
attitude and relationship between management and the hourly

I crafts employees regarding information flow and safety
conditions, both real and perceived. An indifference to job
performance exists.
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APPENDIX A

Establishment of DOE Investigation Board



AL F 1325.8

United States Govern rnent Department of Energy

Albuquerque Operations Office

DATE :

REPI- Y TO
ATTN OF :

SUBJECT :

MAR 1 0 1989

EHD

Establishment of IDvestigationBoard

TO : W. B. Sayer, Acting Director, FPMD

I hereby establish an Investigation Board, with you as the Chainnan, to
investigate the occurrence involving an accidentalchrornium release which
occurred at the Rocky Flats Plant on February 22, 1989.

The following persons are app:>inted to the Board:

B ~. B. sayer, AC~ Dir., AL/FPMD
- Chainnan

R. F. Reddick, Environmental Engineer, AL/EHD
- Member (Trained Investigator)-

S. N. callahan, Chemical Engineer, DP-22, HQ
- Member

R. D. Reed, safety Officer, RFAO
- Member

The foHowingpersan is appointed as advisor to the Board:

R. W.Ferenbaugh, Los Alamos National Laboratory
- Technical Advisor

The Board shall investigate the subject occurrence (including the
Albuquerque Operations system for notification of occurrences), determine
the cause(s) or probable cause(s) for the occurrence, and prepare and
submit tome a written report, including recomrrendations for appropriate
corrective action(s) to prevent similar occurrences.

The investigation is to be conducted and the report prepared in accordance
with OOEand AL Orders 5484.1. Neither the report, nor any portdons
thereof, during its preparation, other than facts for technical accuracy,
shall be given to any persons without my approval. Four copies of the
draft report shall be given to the Director, Environrrentand Health
Division, for review prior to its preparation in final form.
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w. B. sayer -2-

The Board is assigned the authori.ty to call on any technical or
administrative assistance it may require from either the Area Office or
the RFAO contractor. The Area Office and contractor shallrnake every
effort to assist the Board.

By copy of this memorandum, I am advising the supervisors of each of the
Board members that this assigrunent is full time until the investigation
and report areCOl'lPlete. The adv:isor to the Board shall assist the Board
in the investigation on a priority basis and provide input to the
Chairman, as requested.

Q. r Te--.--~
~ '!'wi'nlllg/

Manager ----~

cc:
T. E. Wade, Asst. Sec., DP-l,

HQ,FORS
&~. Qm. P. F. ~~u~, U~,

Dep. Asst. sec., DP-20, HQ, GIN
capt. L. R. Newby, USN, Dir.,

DP-22, HQ, GIN
R. P. Berube, Dep, Asst. Sec.,

EH-20, HQ, FORB
Edward Blackwood, Dir., safety

comp., EH-34, HQ, GIN
A.E. Whiteman, Area Mgr., RFAC
J. M. Puckett, HSE-OO, LAN[,

C. E.Troell, .AM!OMA,AL
J. G. Themelis, Dir. ,EHD, AL
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c
News

Contact: COIIIIIunications
(303) 966-2882

For- Immediate Release: Mar-ch 12, 1989'

Rockwell International
Aerospace Operations
Rocky Flats Plant
P.O. Box 464
Golden, Colorado 80402-0464

DRAFT

(.

The Rocky Flats Plant imp~,emented its RCRA (Resource Conser-vati on and

Recovery Act) Contingency Plan on March 1: following an unplanned

release of chromic acid to the plant1s sanitary waste water treatment

system and to :holding ponds in the plant1s buffer zone.

None of the chromic acid has been rel'eased offsite and there is no

health risk to the public.

Rocky Flats personnel are continuing extensive sampling, and evaluating

any potential impacts to the environment. An investigation also is

under way to pinpoint the source of the chromicaci,dand determine the

preci se ci rcumstances surrounding :the unpl anned rel ease.

···.State.'of Colorado and Environmental Protection Agency (EPA) offidals

we,re.:notifiedot·the ~.npl~~nerr-elease, including the EPA's Emergency

"'Response Center.':" .: _;:·:';i~-~.;,; , ,
. .,' .-":::-:: .. . . ~. .~.: .

The RCRA Contingency Plan was i,mplernented to assess arid mitlgateany

_potential, envi'ronmental impacts and prevent future impacts whichcoul;d

result from future releases.

Results of ln1tialsamples taken followir:1g the unphnr:1ed release have

,':b~en' reported to the tolor-ad~ Department of Health' and EPA. 'Tho~e
agenc1 es will conti nue to be informed of the resul ts of 1ater samples

and any corrective actions that might be taken.

(more)

:

.4'"
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Unplanned Release--Page 2

A preliminary investigation tndicates that the chromic acid--used in
certain plating operatior:1s at Rocky Flats--may have been released from

Building 444 late last month. Chromic acid is considered a hazardous
substance under EPA regulations.

The mated a1 was f i rst detected at the plant I s sanita ry waste water

treatment plant. Water treated' in the sanitary waste system is
eventually discharged to a series Of holding ponds on plantsite before
it is spray ir-rigated on native grasses in the plant's buffer zone.

Extensive water and soil samples have been taken and analyzed for

chromium. Water samples taken from the holding ponds in early March
were at OP below EPA dri,nking water standards. Irrit i al soil samples

collected where the water was spray irrigated were all below 1 ppm

'(parts per million). These levels do not indicate any imminent threat

to public health or the environment.

Additiional information will be available following completion of the

investigation.

The Rocky Flats Plant, owned by the U.S. Department of Energy and

operated by Rockwell International, produces nuclear and non-nuclear
components for the nat~onls defense .p ~ogram .

'" ./
..
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thing that will have to be contin
uaJly watched and monitored hI
see that there aren't any environ
mental problems or releases (of
waterofI the plant) irom those
areas," Dowsett said.

The chrome plattng vopcrution
has been shut down until investiga
tors discover how the leak oc
curred, Heintz said. Olfici;t1s
haven't deterruineuLow IOllg t lit"
leak had been going Oil when Il w.i-;

discovered.
"There was some delay in rr-

porting (the spill). It look a few
days before anyone got a handlo un
what happened. It's hard tu tdl
(Why) ... we have <In alarm sys·
tern, but we can't tell if it did'nlJ!
go off. We're lrying to r c-cre.ue
the incident to determine how It

could have happened' to prevent ,it
in the future," Heinl:l said.

is no danger to the public health.
. .. Whatever there is out there,
whatever spilJed,is contained on
the plant site and is not.any danger
to the public. There's 'no danger of
it leaving the site," Heintz said. .

Dowscttagreed that the spill did
not threaten communities off the
plant site,bulsaid it could havc
been dangerous if the contaminat
ed water had bccn reIcased into
nearby creeks, as Flats officials
frequcntly do.

The health department will re
view soil and water tests conduct
ed by Flats officials to see whether
chromic acid seeped into the
ground water after being sprayed
onto the fields, ·hesaid.

"There will probably be some
elevated 'levels (of chromic acid) in
the areas where it was sprayed,"
Dowsett predicted. "This is some-

indicates that there should be
changes in procedures," said Fred
Oowsett, a hazardous-waste en
forcement of(jcial with the Colora
do Departmentol Health.

Flats officials notifed local offi
cials, the Environmental Protec
tion Agency and the Colorado De
partment of Health on March I,
once they identified the acid.

Initial tests showed' that the wa
ter flowing into the ponds con
tained 13 parts per million chro
rnicacid - well' over the drinking
water standard' of 0,:05 parts per

. million. Later, samples oC the pond
water taken about the first of
~arch had decreased' to 0.08 and
0.19 parts per million, and the
most recent sample dipped below
safe levels,Dowsett said.

"The key thing is that wc have
determined at this point that therc

it was chromic acid.
The poisonous liquid drained into

,the water system. after an over
now system failed'in Building 444.
where the acid was used for
chrome plating, said Ed Ueintz, a

. spokesman for the nuclear weap-
ons facility. ..

Officials are investigating hu
man error and' equipment failure
as possible causes for the spill.
From the sewage treatment plant,
high concentrations of chromic
acid drained' into twoponds;B3
andB5. Water from these ponds
was used to spray fields to the
north and south of the ponds on the
east side of the Flats property.

The spilL"indicates.thal there
was an operational problem that
had the potential for impacting a
water supply. His a serious con
cern that this could happen and it

ly KATIE KERWIN
locky Mountain News Stall Writer

Toxicsubstancel'ea,ks lntoFlatswater
~cjd-I,aced

iquid stays
)n plant site

Potentially dangerous levels of a
oxic substance leaked into the wa
er treatment system at Rocky
~Iats nuclear weapons plant last
nonth, and the polluted water was
sed for irrigation on plant proper
'I. officials said yesterday.

After a worker discoverell a
reen liquid that looked like anti
reeze at the sewage treatment
.lant Feb. 23, Rocky Flats officials
ested the substance and founr.! that
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RQckyFlats~
toxic spray
.invesligaied
Officials fear the spill
may taint area water
Sy JANET CAY
~.ccky MCllmlain N'W1Env;ronm.nlal W~Il&,

;~ :; ·.RO<:ky Flats nuclear weapons plant could
}ace still fines for spil'1fng a texte chemical

.Into the plant's sewage system and then
.spraying the tainted' water on surrounding
fields. .
-,- "The Investigation i.s just starting. We
need to rind out more 'In!ormation before we

.7decide It there's a vIolation"of state hazard
.r ·OUJ waste laws, said Patty Corbetta ot tl1e
::Cclorado Department of Health. "It shows
/·t1!at:tl1ereare some bad operating proe~
dures that need changing out there, They'

'i dund this waste and .went ahead and
.;i.pr&yed even before they had the alUllyses
'back." " .' . ' . . ' , . . , '

'~~~QJr~mic acid.lnciudi~g hexavalent ehre
':~iu:ri'- a 'bighly toxic metal used Inplating

I:p,erations - cver-flowed trom a holding
! • • ' ~ 1nto Ule plsnt'swatertreatmentaY1tem
:: eb.- 23: Later. It was Bpray~ onto fields.
:"·ihe common practlc:e for disposing of treat-
·Id wutewilter," . ,
J'.~ . The tac:i1ily'strealmentpIant Is not de

'iitlgne4 to treathlih levels of toxIc: metals,
. ·:tAtter some sprayt"i had occurred. crflc~ts

!i'found hiill levels of chromium In wastewa·
:..ter to be sprayed. Spraying bas sinct been
; ..topped, oC!ic:laLs said. . '
'.:' Health o!!lc:ials are awaitlllgthe re.suluof
$Oil analyse!, but test! of the water showed

!JeveLs 01 ehramlum' tar greater than the
)tate health.protection standard.

,.v "We had two lnsp~tors out last week IQr
JolJow·up investigations, We've also beenon
•,the phone with the facility to find outelC~ct·

..'1,. what h4pp~ned:'Corbetta said. "Now
, we're w~itlng Cor results of soil' analyses,"

Initial soil analyses conduetedby plilnt
officials showed readings far below the

·health stilndOird. said Pat Etchart. plant
spokesman,

" j: "We're continuing extensive sappllng an~
evaJuilting the efleets on the envrrcnmem,
£tch~rt sald, "We plan to assess andmltl·
,ate the envirunment"! consequences,"

. ,

..
, . l

I•

,. The spiH arod spr.1~' ing pose no publlc
health dilngcrilnd no employees were ex,
posed to cl<l::gcrous tcvels.oWcialssaid .

, But theml:ltllke could cause problems (or
nearby water suppJjas.
. ·,"There's definitely an environmentl11
th:eat, - W.omOln Creek mt:ly be in danger,"

, saId Nat :\hulloof the Environmental Pro.
. tectlon Agency. Woman Creek feeds St.:Jnd
.:Iey Lake, the water supply lor several cities

In the northwest suburban area.
. , SiJme of the spraying oecured in OJn area
that drains into Woman Creek.

• ,Rocky Flilts .ens it.s treated water only
!or a Umitcd numcer of pollutants. EPA

,:olflelals who .are reviewing the lacHEty'sdis•
~ : ~ilrge permIt may Increase the,monitoring
'J:equlrements, MJuHo s..id~.
~;:."1'hls j) the lc1nd oC'inc:ident that leads 10
.:quesUons about Who's cllllrst, where an the
~ people who should haveeaught this, bow is It
i;thlsbappened?" said Melinda.Kassen. a
,~~tmber of the governor's Rocky Flau envl
'1;r~mental monitoring committee.

':;:'~ Rocky Flau man~faetUt"es pl1.ltoni1.lmtrlg
.·.:lm lor the nation snuclear weaponla: No
~tPl1IoactivC! c:ontamlnaUon was found In the
:}'sprayed'wastewater,
t . .. !~ . • ' .
l \:.1: ,

\l-..l'v------ _
" .~Aadlo~~t~V~b.IO.CkS.O.t ~~~te .

.: - ' :way.to Neva~a frO,iTl,f.1ais/23
. . , .. ........._-------,;,..,;............;..-."'..... .

:. : .

'. .
. . -',

' T "
r

, .
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'RQC.ky Flats'
toxic spray
investigated
Offi;ci'als fear the spill
may taint area water
8y ' JANET OAY
ROQyMount.ln N.~I Envl10nmantal Writer

Rocky Flats nuclear weapons plant could
face still fInes for spilling a toxic chemical
into the plant's sewage system and then
spraying the tainted water on surrounding
fields. .

"'I'he Investfgation is jutt starting, We
nee<! to tind out more InformatIoll before we
c!ecide If there's a violatIon" of state hazard
OUI waste laws, said Patty Corbetta of the
Colorado Department of ·Healtb. IIIt shows
thlt there are lome }).d operating p~
dUtes that neec! · chilngiri, out there. They ·
found this waste and .wettt ahud and
sprayed·even before they had the analyses
back." · .. ·. .

Cbromic acieS. including hexavalent ehro
mium-a highly toxic metal used In plaUnl
operations - overllowacl from a hoJdJng
tank loto theplant's water treatment SylJtem
Feb. 23; Later, It was sprayed onto fields.
the common practice lordisposlne ot treat
ed wastewater.

The facUity's treatment plant lsnat de
signed to treat hiah levels aftoxle metals.
After some sprayinahad occurred, officials
found hiih levels of chromium In wastewa
ter to be sprayed, SprayIng bas sillce b~n

stopped. omelals saId.
HealthotfiCials are awaiting tbe results01

SQilanalyses. but tests of the water ,howed
levels of c:hromium .Ear greater than the
state ~ealth-prot~t101\ standard.

"We had two (nspectors outlAst week (Qf
follow-up InvestlgaUons. We've allO been on
thepnone with the (acllity to findout exact
ly what happe~ed." Corbetta said. "Now
we're waiting for results of loll analyses."

initial seil analyse, conducted by plant
officials showed .readlni!l lar below the
health standard, $aid Pat EtcMrt. plant
spokesman. . '

"We're continuing extensive sampling and
evaluatinc the eflects on the environment:'
Eteflart said, "We ~tan to iSUU and miU
p;ate tile environmental consequences,"

."

, ./

The spill and spr~}'ing pose no public
;heOl lth danger and no: employees were ex
posed to dangerous levels, otflcials saId.

But the militllke could cause problems (or
nearby water supplies.

"There's definitely an environme:llal
thrtat - Wom,mCree!< may ,be in dangt':'.· ·
sala Nat Mlulloof LheEnvironmental Pro
tectlon Agency. Woman Creek leeds Stand
ley Lake. the water supply for several cit ies
in the northwest suburban area.

Some of thespray ina oecured in ..11 area
that drains Into Woman Creek.

Rocky Flats tens its treated water only
(or a limited number of pollutants: EPA
officials who are reviewing t~e la,:illty"s dis
charle permit may increase the monitoring
requirements, Miullo laid.

"This Is the kind 01 il2cident tholt leads to
questiOns about who's on lint. where are,the
people who sbould bave caught this. how is It
this happenecl?" SAid Meflnda Kauen, a
member of Ule governor's Rocky F13ts envi
ronmental monitorins committee.

Rocky Flats manufllctureJ plutOniwntrig
leI'S ,ror Ule nation's nucleu weapol\ll: No
radioactive contamination WiS round in the
spra)'ed waslewater,

II Radioactive blocks of waste
-,' :on way .to ·NeYad.a;fto.tn) ;huS!23

--~.
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By SILL SCANLON
Camera Staff Writer

Water CODtamlnated with 100 gallons
of hiShly toxic chromic: aeld from
Rocky Flats apparently won't reach
Broomfield'. drinkini water, but sute
health ot!ieialJ say they are Inveatlgat·
ini the plant and it may lead to stiff
fines.

A bueet, left nmning overniaht Feb.
22.~3, pushed 100 ranoe.. of chromic
acid past two COl1talnme%Jt vessel. aad
Into the ~&la pipe. leacl1ni to the sam.
tary water treatment plant at Rock1
Fl~tl,. .~igh~ miles south,of Boulder.

First tem ' at the treatment plant
Inelaured 2J part. pet mWion ot elu'o
mlun1. well above Ule .O~ parts per mll.
lion standard for drinking water.

,.SUbsequent readils8s af pond water
detected .18 ppm and ,08 ppm. Mon reo
cent readinis dipped below safe leyels.
aaid Colorado Department af Health
baaardoul waste specialist Patty Cor·
betta• .
. No rac!1oacUve COl1tam1l1aUon wu
found 1D the 'Prayed wastewater, oui. ,
elalillicL trbe c:hrornic Icl~ was of the
toxic JseJC&valea~ ~ .~~~.~~'!~,~varIet)'
a-ad USN In ptadzli oper'at1oD.~ 'lD BWld·
lD!~. , . .... . .,. , ,..:" ,

, "" F rom' the !DIUal .amplb1;, there ap
pears to be DO health risk to the pub
Ue," salcl Rocky Flatt Spokesman Pat
Etchart. "Any lort of unplanned re·
leaae II of concvn. But:it is all COD·
timed at the plant lite. to •

The sanitary plaat i. I~ppo.ed to pu.
rif)' tbe water to me-t municipal drink.
lAg standardS. But the plant's mten
';;e"I1't prepared to deal ,with the UD.
ex;ecteCS chromic Icid, said Corbetta.
About ,~ ,aUoDi of the 100 ,allOI1S of

acId ~~dl it past the tre~imel1t .,ro- , ~I. ~
ee'l. , .: " . . . ' .. " , :" " . l ' .

The ttfated water sUs In !toldtD~ ;.:.~' : ~

ponds because releaslng it into nearby , ,
streams il 111egal. ·RoutinelY. it 11 ' > ~
.prayed onto nearby fJeld. where It ' - 1:
may ,Ut into the groundwater. • '.

But Rock)' Flats workers sprayed ::; '
frOIn a holding pond even .tter they .:;"'I
knew it contained the toxic acid. said "
Corbetta. ~ "" ·~.l

,',!They noticed . the release aad :i :
sprayed the solution before, they .re.,..._~:

eeived the analysl. baek.lt said C~r. f :~l
. ' . " (See LEAK. Pal' 2C) , ':': :" ~' / : ::.; , 1 ~ 1

CFromPage Ie>
betta. "That's not a good prac.
uce,"

"It shows that there are some
bad operating procedures that
need chanSin, out there." she
said.

But Etchart saId permits from
the Envlronment~J;,j,protection
Agency and the .National Pollu.
tion Dlseharga E1imination Sys
tem mandate thilt waleI' remain
011 site, ieavini ,'PraYing as the
only way to ease the overflow.

Some of the add sprayed ftom
pocci B3 made Us wa)' to pond
B5, which U5ually picks up only .
fain and snow runof!. When
snowfall is heavy, Rocky Flats
officials eae set special perrnls
lion from the atate and Broom.
CieJ,d to release seme 'cif that wa.
ter lato Walnut Creek.. ,_. ,

Walnut Creek teedl Great
Western Reaenoir which. sup.
pUeJ driJ:2ldn, water to Broom.
fiel4 hcmes. '
,No water !rom pond BS has

beec released recently. "
Some of the acid still might

make it into the ground water.
after whicb it will ce nard to de.
tect its tol,lte. "There's definite.
lY· an environmental threat ...;..
Wom~n , Creek may' be'!n dan.

leI'," .aid Nat Miullo of the
EPA. Womac Creek tud.
StJtncfloJ( .LMe. the water supply
for .evel'al eiUej·'·1IJ. l10rthwest
metropoUtal1 Denver."_. ,

"We're eOl\tinuing 8Xten~ive
.ampUag aDd evahlatl.aa th,. ef.
tects on the en'rironment," &a.'1f
Etehart. "Wr,p1il" ~~ ~~se~1 ~nst
mltJg.te the env!ronment1'1 ebh~
lequeacea." ,
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No health risk reported J:h..1-'-~ V;;/,,;'~'''~I~;1-:
;". . ~"'+UJ 7f\.J.-t.A-C /t-I / 9t'i

1\ Rocky Flats chromic acid
overflow raises questions

. by Jacque Scott ardousmaterial indicates "oper-
rrtllU~ri~ wrjU, alionalproblems" at thefacility.

111ey stress, however. that the
A carcinogen - chromic acid incidentdoesnol appeatto pose

_ was acci4entally permitted to anyhealthrisk lD thepublic. .
flow into the Rocky Flatssanita. 1be chromic acid was passed
r'Jtreaun=nt plant when a·tank in thrcup the treatment facilIty
Bw1ding 444avctflowed laue into a sealing pond,according to
lISt month. Rocky Flats spokesman Pat Et·
.. " chaJtTuesday. And water from
:iThe spill is causing Environ· .the pend was used to "spray

liienw Proteetion Agency .and .inigate" onsite. , .
CDl~rado Hcalth .Department . .The spill 'caused the nuclear
omciaIs to Q\1cstion whether the weapons plant located north of
a~~~cd release" otUle baZ- Ooldenta Implement aResouItc

Conservation and Recovery Act
contingency planonMarch 1.

None of the chromic acid has
been released off site and there
reportedly is nohealth risk tothe
public, Etehart said.

Even Tuesday's high winds
reportedly would not have
caused a publiC health risk by
blowing anyconwninated soU
ofr site. said Patty Corbetta of
the state health department-tilt
cOuld blow some soil but in the

ConrilUftd on Pagt 3

2'd

..(

t :

.. ' .'...

S",j''''' . , . l'\UlI the plant for ~e. DOS, early this week. he said. but ncpill lwldIed thesituationproperly. method ofcleanup was Indicated

~. ' . ' ' , ... . . According to 'Etehart. 'ot1icial as~; initial release of the
[present concc:ntratio~. it woplcl .. .. notification of the spill was is- Chromic acid from Building 444
not be an unmediate bea1thsuedFeb. 28. ,'.'.'. .' .. d l' b

ft
. "

~
., " she said. " . . . ; " " . ' was cause .when a p ann! iWi. Th •. . '.' db)" He said a tankoverflowed and tank overflowed Curtent esa-'
;&~c=e:ai ·::osseR.odtthe chromi~ a~d.· solution got mates are that between four and'
F!ii projectCOOn1inatQrror·~ ·~in~~ samW)'treatm~nt plant. .five po.~s or chromium may
~Ain Denver. is that thespQl ',S?me was .pass~d Into the set· .have 'been released Wough the
' . eurred at an. .' ~ . . .. . ',' : .tlis1i. pond Jden~ed asB3,.~esanlWy treatment plant. .ruwe are not vO!y concemea' or a.serl~:of ~tt11ng pondS en ; . Chanies inlhe plumbingal.:
'tbo\Jt the low amount. It will; 's.!te. ", ' . ... . ready have been made, aceord~ :

. ' -. ', '1'" flo.icdY have an,envIronarientaI ..l, .... Rocky flats is notaI1o~d to inli ·to 'CoIbetta. to prevent any;
........ ·; . P~ on Bite, WhiCh'Will ha\:e-::~ ,1i'om B3~·b~t.it does,use futum overflow n:omspillins

. . . . "...~ be:~dealt ..with. The bineif,;;.ltbC .water ret spray lnigauon.lmo the sanitary treatmen. t plant.
. ·~~cem.bOwever",is ' that It{ uW~.,dld spray;~: .~ said, ..\ . ·~lnitia1 IOU Samp!es collected;

iCoUld occur in the ftnt p!~,'::,:.~and ipparem1y u a resu1tofthc",;,whete the water was sprayed ~
tMlullosaid Tuesc!ay. .. <.: . ~~..~ ·sprayins some olthe contamina· wete all leu than 0.1 pans per
:: "We don'tkriow if it wis don w~ de~cted in PO~ B5. ft11l1Jon. A=crdingto EPAp~
human error ot equipment tail- which IS lhe last.lD the senes,of tacol. materials containinS S
UI'C. We don't know it someone ponds and Is basically usedu a ppm ot ' chmmium are consid-'
forgot to tum the valve aCI or the loo-year flood coUeet1onpond. ered a hazardous waste.
high level alam1 did not ao off. 'The contamination in ~ is "The fact that it occuJTedhas
Sorneonemay have turned me particularly serious because dis· raised and heightened aw:ueness

, aIatm off,It Mlullo said. . charge sometimes is permitted or some pctentfalprob1cms at
The matter is beinalnvesti- ' ,from lhatpond, which feeds into lhe facilit)'," concluded Miullo,

,atedand repons are beinK tor- the Oreat WCSlem R~rv?il'l "Weare very positive it isnot II
warded to ,the state health dew one of the 'sources ot dnnking pubUchealth risk-But we are
par.tment', which also has water for the Brocml"1Clcl com- concerned about plant opera-
biweekly inspee:tors on Site and munity. , . £ion. II
.,. 'expecting soU samples flOm "Wacerwas not rclused trom "I think this is one isolated
.Rocky flats bythc end of the' there,II Etchartstressed. , instance," Corbenasaid, "But it
week. The amounc atcontamination seems to indicate some opera
.Corbetta also said she was In the ponds was "elevated" tionaJ problems as far as hazard·
informed' thaI the Oeparanent of with some below EPA standards aus waste goes. It can be cor
Bnergy leI'Ortediy will conduct and some ..slighd)' above,"Et- reeted. And we've been told it
an internal investigation to see it ~ said. may already have been correct-
R.ockwell lntematiorW, which Options were being evalUlltcd ed."

SS2P-996 NOll~JINnWWOJ llGM~JO~ 90:0! 68, l! ~W
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Energy Department team
to check Flats acid spill

.-'

By Alan Gottlieb
Cenv" POlt Sta(1WrIter

The federal Energy Depanment
.has dispatched an investigative
team to the Rocky Flats nuclear
weapons plant to determine how
'cbrOmie acid was anowed to spill

, into the facillty'ssewer system
and later be sprayed onto fallow
fields.

.: The team w1llremain at the
plant, 16 miles northwest of Den·

'ver, far an undetermined length of
tIme, "gathering nata. evaluating

. Ule prOblem, and making reeem
, menaaUons," said Anna Bach1cha,
. an Energy Department spokes
, woman inAlbuquerque•

Also, Rep. DaW! SkaUS, a Boul·
: del' Dem~t, issued a statemet1t

Wednesday SAying he wu "'deepl)'
eoncerned" that plant manage·
ment bact anowed ,SUCh, amWhap to
occur. uWhile the plant 1s working
to Improve its health, environment
and,wety programs, this incident
18 a remirlder that a lot rematns to
be clone."
': State health depanmentand ted
eral EnVironmentAl Protection
Agency officials messed Wednes
daY that soU and water tem have

shown that the spill has remained
on theplantsite, and that levels or
chromicacict are too low tapose
anypublli: health hazard.

At higher leveIsthe acid, al$O
known ashe.uvalent chromlum,la
toxic and carcinogenic, especially
when inhaled.

The spill apparenUy occurred
Feb. 2Zor 23. Aworker noUced a
greensubatanee in the wastewater .
system Feb. 23. Officials later dis·
covered that a vat conta1n1ng chro
mic acid bad overi1owed. probably
because a faucet wasleft onat the
end of a DJIht sb1tt.

The add soluUon washed down
drains and inta the sewer system.
From there, 1t WAS released into
two retenUOn ponds, from where it
wassptayed 011 tbefieJds.

State and EPA omciala weren't
noUflecl of the accident for nve
days~ Rockwen ID1ernat!onal,the
Enel'iY Department's contractor,
beld off onnotilicaUon unt1l' ,the
type ancl source 01the spm wert
determined.

Both staas and :a.Uullo said they
werl unhappy about the delay 111
noUflcaUon.
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Flats.officials failed totell safety group o( leak. .
,By AIBn 'GDIIBeb A1Ieante, hea4 or Ole Advisory .Jem.p1agued weapons p13Rts. 8b1 llll~ said it wasDOt ad~hbef'ate
0.- PeNt&BIt WriI8I 'Committee ora Nadear Facility BuldmiRg1engtbypreseolations omission.
Ol~ at Bodty ftds 1IIIdem'Safely. by Energy Deparlmeut plant man- tc::oergy Uepartmeol spokes-

weapODll plant laW IolllfGnD a: Cllrm6ie acid, a ean:IDOge1dc ager Earl Wbilemaealld. con1rae. woman Am1a S"ducha saitl the
federal '1IUCIetIr safely committee BDd toxic' cbemi~J. 'cwerflDwed tor Rockwell IlIlemalioaal presi- 4."OnlmiUee .....d.SU·t loki or UII~ le.tk
about a poteatia11y diIDgerolJS ftom a vat "'eb. 22. spilling mJoGlte . dent DomJadck. Saecbbli. tbe spiU because the investigation ~i1l wa~

ctwrrieal spilIlbat oecarI1!d al tIJe ,plaDI's wastewater In:atment~ was DOl. mer4kmed. • iJJ Us emy stages, and the Energy
pbmla week before lbepanelbeldtem. FnNa there.1t was diverlecl 011 JIan:b 1,IlIeday ofUteI\lear- Departmeol lacked suHkienl m- :
beariDgs'" Deaver on Uardb L iDIo bolding ponds aDd spray-irrl- ines. Rockwell notified the Colora- fCJnRatioa'OIlwbat. had: happened.

The committee dIairmaD aid gafed aulo fanow fiekfs.Nooeof do DeparllDellt of nealth ao4 the WbaUarer tile reasea, Abearne
Wednesday ,l bat be dida't Jra'IllJ' f1Ie cbe:mia1leflplaDllJoandaries. federal F..nvironmeolaJ Pro1cctiou (IMInd lJIe ontissloQ troubling. "As
tbe spill, lDlUl a DeD'ler' cilizeDs" Aheanle's colDllliUee' mel ,in Agency o' the ~-pill. Notilication \lrtlS obvious 'kUm &he bearings and
group called him last WeeL Deaver to bear preBeIltaUons GIl was delayed fOll" several days be- Iruna some n-ltidsms we've ~ard
· - I'm surprised Uaatil wam"t Ilucty Flab safety. 'lbe yaJ'-oldo cause RockweU orficials weren't in lbe ~1.Ull.'re is legiUmate COP-.

meJltioned while we were in DeB- . l~mberlpane1ewhiclLisappoiut- sure wbat chemical had leaked or cern about plant ("OltlradGTS Fe,
ver, beeause obvioUsly ~'ViroJl. edby an4 repaIts toibe Enet'gy in wbal quantity. porting incidents in :c.timely Ja.sb~
·menIalconcerns wilb,Ole plaJIl are Departms secreCafy, is ebarpd "II WBSlitupidoacmrpart 1101 to· lon. Tbe communication of
majorllsue8. wJddl need to be _lb Joomng !mlo a wide I1PIP 01 tell &he committee.·· admitted pcobJems .seems lobe a 101 slower
aired. aDd ctiacaaed.·· said. JaM aafet)' Is&IIeli at. tile 1Iatkm'1l pI'Db- ,Rockwell apotes:man "!'4'L~ebIb. than ·one wouIdllke.··

..~ • •~._; .. ~ I. ..Ii ; .._I ~ .:-~ _••~ ...; :.:.-•.:~~ •.,_ . ~ . _ .r.#f ..,;w L.a:. - •. •• . ~. '• • . •• '. # #1-,; ..
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Fliies 'Spm=i;~lated-no-laws;'
bUll may spur tighter rules
8 JAN-T DAY splll hac! b4e12 coatal:zed Us the

y 50 blolilc:licK; p~otofrlcia1s haveyetto
Newt~nl&l Writer find tile leak wbert the~mium-

A ehemleaI spill last month at tainted water seepe4 beneath U:e •
Ute Rocky F.1atsftl,lclear weapons bWl~g into the sump pump. ,

I plut viofated co state hazanfo~ , "There was :0 vioJatlolSof haz· '
wute laws. but cO\lld prompt ardous-.ute laws wbtll you puttn .
sUiecer regu14tiol1 of Ch'/1a1'it. perlptcUvetb. 18qU811C8 of '
enviromneJltat officials sai last ' events." said Frecl'Dowsett of Ule •
mahto ,. ' .. ' .. ," , Colorado Department of Health. •

Nearly a week eIapa.t4 between "Somethice l ot iDeo Uleir system.
the Feb. 22 sptll~nd,noWicatioa ot and they tried to back·track toChe
state and federal wItha~ eause ot ;lhe ,~l.m. PUCtUl& '
but offlelall wtt.la "those aitlldes IYtnta toseUle~ took some ,time.II
tol4:the Rocky Flats Moaitorinl
Cow1c:i1 that plant officials acted ' HazardQUl-wu te laws requite
as promptly NI theY'could. aot1lleaUoa ofstateofflct.alt "fWD

Hezavalent Chromium.alliahly , U bours of a toxic spin.
tode metal, spJUed out of J: rIDse Officials withtbe Environmen·
taU wbea I worltm.nleft a hose talProttc:tion Agenc1 will be
fWSD1n1 all mpt. The tank over' dlllceDinl eriteria lor wastewater
n~ as cUd seveta1 barrierl)'l-permita asa result of the lipID. salcl
~ca_, d11uted amoWlts 01 Nat MiuDo of the lleuers Deavu
the metal tostep ecferthebaJId•. offie.. '
las. 'lato I sampaDdthel':llnto the . n. clay aftertlw spill. before
leWa., S)'Stem. , ~ tJie chrom1um was IdtbtWtd. ~

Plant oltJdalsdtcm't immediate- ' wastewater was SJIfIyllt ossco a
1Y Uzzk the G\'erf1owlnI ,taU wlt.1a fteI4 sunoundmC lht plact. The I
the. sewage system probleml be- mallptjn, tainted ,water 11 btiq ,
e&uae they IDJtJal1y thou,btthe storM iD • pct3d.

r , -=,
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Flats tests
missed spill
of toxic acld
By BILL.SCAN~ON
Camers Staff Writer

WlliSTMINSTER - When the Rocky Flats cafeteria
serves guacamole, the water flowing to the plant's san!
tary treatment tacUlty turnsgreenisb.

So, when water treatment operators saw a greenish tint
to the water late laat month, they dldtherout1ne tests,
but dJd.a't jump to the C!onclusion that it was a daogerous
toxic spm.a plant spokesman told the Rocky Fillts Envl.
rODmelltal }lol11tor1l11 Council OD Tuesday night.

It was danserous, thoUlh - approxlmately 30pounds of
hiah1y toJic chromic aetel. about 4 1/2 Pow:l~S of which
made Its way toholdlq pond. and to cearbyfields. For a
wbQ~ Broomfield off1clab teared tot the safety of their .
'cIri.DlW1I water because thos, holdin, ponds someUmes
ate released Into WaIDut Creek, whim flows into Great
W.1t8nl Reservoir. ' .

A careless employee 1D BuUdiag '" lett water flowing
ill & ' taU: c:ontaln1ng the acid overDirht Feb. 22-23. When
he returDed !nth. mornins, some 2.000 gallons of water
had oVerflowed the tankillcl a containment safety tank
and had flooded the floor, whlcb bad a ,eemillgly water.
proof concrete berm perimeter. But some of the water
leaked through W1deteQted holel 111 the cODerele and into
clralD pIpes that .ernce the' aaaltary water treatment
plant, said Terry Heal1. Rock1 Flats nuelear weapolU
plant spokesman. . .

The plant t. about eIght milea.cuth of Boulder. ' . :
The spOl was cleaned up and the manaler of the chro,:

mlc acid lab never tol4 hts .upervtJor. So for five da)'1 no
ODe at the plant made the cOlU1ecUollbetween the areen·
Ish water and the chromic acid spill. . :

A series ofle.ts flDaU)' made that connection - at ..~

(See J'LATS,Pa,lllAl . :

I
I
!

'f
. ! ~

I.(

(From Page IA)
p.m. l"eb.28. Rocky Flats offi·
cials intormed the Colorado De·
partment of Health the next day
and the Environmental Protec:·
tIon Agene,. the day after that.
But they dIdn't teila national
bille ribbon safety monltoring
panel that bappened to be tour
ing the plant OD March 1.

EPA and state Health Depart.
ment officials'l'uesday night
told ~oaitoriDgCouncil memo
bel'S that Rocky Flats o!!ic:1als
reported the inC!ident loon
enough - con.slcleringthat~ey

clldn'tlmow what they Ilacl tmtl1
Feb. 28. •.

And the health •oIflcials said
the chromic acid is so diluted by ,
nowthu It cannot harm the
public. At It ' fiowed lnto the :
tNatmeat facUlty, it had one .
reading as higtt as 13 parts per !
million. It'll now at less than .OS :
parts per mUllon - the standard
beyond wbich .there can be ad.
versebealth effects if someone :
drank two Uters of the eOl1tami. ;
nated water 'every day tor 70 '
years. ··· ··· ·,·: " ~ '. ' ": . ,

But lOme HoaJtorlng Counell ;
membenbe1ieve Rocky Flats :
-aeecls" -betier . co'mmiia!cation'
about eYeD HemlDgly contained
spilla •. AJ2d they belleve that .
Rocky Ftats Once again harmed '
Its credlbWtrwith the public by
bein, lets than fOrthright about
the ace1dtsrt. '.. ,

"We had tobrlnluP that chro
mic actd b a:carc:1I1ogen,It Slid
COUDcil member Niels Schon- ..
!beck. I chemist. leNa, I don't
tbh2k tbls 11 going to have a
health impaCt. But yeu don't
WIDt to be blase alJoat. Iny kind
of envirollmeDtal release."

Seal,acknewledged that.
there oulbi lobe I .better alarm
.ystem at the plant to alert BUt'l,
perrison tohoSiS left on o\'eT~';
ISighL And be .said there ought to..:.
be abelterrepor:t!ng system SO.~

tha~ the whole . plant knows..!
about a spUlthat overflows tw.o..,
tanb.. r ,

In tbecJays sinee the splU.
A

. ,

Rock7 nata h.! installed a Uner~
Ln theeoncrete berm, has reflt~ .':
ted pipe. 10 the waste from· 1
Bui'1diDs444goea 'to the proces.,(
waste p1aJlt U1stead of the waste~.t

water pl.nt and Is considering
1ID1Dg .Uthe plant'. berms wi~h ~

plastic:. ' . .'1 B-12
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Health study of Flats' neighbors
waste of money, says DU biologist

,.._.

By Pat McGraw
Denver Post Staft Writer •

It would be.a waste of money to
study Rocky Flat's impact on the
health of its neighbors, a biologist
who has monitored workers there
for a decade said Tuesday. .

Bill Brandom, a University of
Denver specialist in chromosomes,
said employees of the nuclear
weapons plant are proper subjects
oC additional inquiry about their
work and thetr health.

But to extend such scrutiny to
developing residential areas
around the plant 16.miles north
west or Denver would be "scientifi·
cally unsound" and create more
anxiety than it's worth, Brandom
told a Regis College audience

Tuesdav.
Brandorn was amerriber or a

panel in one of the first sessions of
the college 's fourth annual Forum
on the Nuclear Age 'under way
through Thursday. •

Because of limits on research
funding available, inquiries should
focus on Rocky Flats'20,OOO work
ers,he said, He also saida worker
at the plant, which manufactures
nuclear bomb triggers, is reas
signed from "hot", areas after his
plutonium level reaches about
40,000 times that nornially encoun
tered in the general population.
Given .medical evidence already
generated, the Rocky Flats stan
dards are "pretty close to where
,they should be," he maintained.

Ken Lichtenstein. a physician at
Rose Medical Center and a mem
ber of Physicians fur Social Re
sponsibility. said he agreed with
Brandom about research priori
ties,but he also noted a variety of
flaws in studies of residents of ar
eas near nuclear plants .

"Half of the studies say there is
no more cancer" among residents,
and the other half say there is.
Lichtenstein said. And studies of
nuclear workers typically address
only deaths. not cases in which the
worker survives with a chronic
work-related disease, he noted.

The forum will reconvene in the
college's Science Amphitheater at
3:30p.m. today and Thursday. Ses
sions are free and public .

" I
' /

I

I

EPA may toughen testing of water discharges,
"

By Alan Gottlieb
Denver Fost Staff Writer

WEST~IINSTER-The federal
Environmental Protection Agency
iscorisidering stricter monitoring
oC water discharges at the Rocky
Flats nuclear weapons plant

The plant's pennit under the
Clean Water Act expires later this
year, andEPA officials want to
lest (or a wider range of toxic
chemicals and radioactive materi
als, according to agency official
Nat ~iullo.

Miullo t old the Roclcy Flats En
vironmental Monitoring Council

, Tuesda y that a recent spillof chro-

mic acid at the plant, while not a
,public health threat"precipitates
a need to tighten controls."

He said that the agency could
double to about 20 the number of
materials monitored.

Also, water can be tested at the
point of discharge from the plant's
waste-water treatment system in
stead of from retention ponds,
That would allow the agency to
gauge more accurately ,the quanti
ties of chemicals being released.
Miullosaid

Councilomembers . criticized
plant management for failing to
identify the material as chromic

acid more quickly after the Feb. 22
spill. It took investigators five days '
to determine the nature of the spill.

Council' member George Fedo
ronko, deputy mayor of Arvada.
questioned why oificials failed to
connect an acid spill in a pro due
tion building with the subsequent
appearance of a green liquid Inthe
treatment SYstem.

Terry He3.Iy, who is heading up
plant contractor Rockwell Interna
tional's investigation of theinci·
dent. acknowledged that the con
nection wasn't made until a
laboratorv test revealed that the
substance- was chromic acid .

B-13
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I: Flats seeks solution to tainted water. . .

Plant must drain pond without polluting reservoir

C'

By MARLYS DURAN
Rocky Mountain News Staff Writer

Rocky Flats officials are looking
for a way to empty chromium
tainted water from a retention

, pond without polluting a reservoir
, that supplies Broomfield's drink
I injit water, a spokesman for the
I plant said yesterday. .
. Broomfield officials have de-

manded that water in the pond not
: be released into Great Western
Reservoir. even though the amount
of chromium has dropped to a lev

; el considered safe by the Environ-
mental Protection Agency.

The pond, on the east side of the
• RockyFlats site. became contami-

nated in late 'February after ehro
I mic acid, including hexavalent
;1 chromium·- a highly toxic metal
I used in plating operations - over-

flowed from a bolding tank into the
plant's wastewater treatment sys
tem.

"Even if you have diluted the
chromium to get it below drinking
water standards, it remains above
historical standards," City fl,fanag
er George DiCiero said in a letter
to RockvFlat.. officials last
month. .

"To preserve =,·;blic('tlnfiden~e
in the drinking-water supply, every
effort must be taken to be sure
that the reservoir remains above
suspicion," the letter said.

TbereServoir, afWest 112th Av
enue and Alkire Street in Jefferson
County, is east .of ·Rocky Flats,
which manufactures triggers for
nuclear weapons. .

Broomfield spokeswoman Ro
sano Doran said no chromium has
turned up in Great: Western reser-
Yoir. .

Flats spokesman Patrick Et·
chart said plant engineers "are go
ing to cooperate with Broomfield:"

Water that collects in the pond is
released periodically into Walnut
Creek, which flows into the reser
voir. so that the pondremains low
enough to catch and hold'runof!
water from major rainstorms, Et·
chart said.

But ':":":~cr hasn't been released
since chromium was found in the
pond, and the pond now is: about
half full, be said.

"We're approaching the spring
rain season. We want to reach a
resolution to this issue," be said.

One option being considered is a
. suggestion by Broomfield officials

that the tainted water be pumped
DOrthto Upper Church ' Creek.
which would' dump it into a .reten
tion lake at the Jefferson County
Aiqporl .
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pGlldllIu nIIedl eam:ens fnlm . BCJR8in Donlll stressed~ --eDtJ Bat the pond nOw Is holding 12
8roomDie1d ofI!IdaIs. aamcD's position is that we doIn't miUioa canons. abolJl half its ca-

Rodty .11aIS.~Dy re-: waiatUyOliDg ever reJeasCd again padty. aDIl engtDeer-s waHl. 10 Ire'

leases water fnmits ~lItiDn . 110m nock, Flats iDtoGreal West- lease some water soon.
poadsblto DOI1h Wabmt. CreeL em Reservoir." AceonUj)~ to Jo'..d Heintz, .a
'lbe .alec IlGlII5 Imm IJlere }ato Sincelbe add spQID. engineers at spokesman for Rockwell Imerna
Great ·Walenl ResenoGir~ 8nJaID- ..Bock, P1aIs bave nOtreleased uy . t.ioJIal. lhe Rocky (Olals cootrador.
field's IDIaJIl soun:e DB' driilJdD.g10- wcita" flllJm holdlmg pond B-5.tbe water is tr.!:ppl.-din poud 8-5 by an
Iler. . . outermosl ill ill series 01 retenlion earUlea dam. Wbilc plant engi-

Eftn wJteD the dIroInI£ add poo!s.-Small qWUJliUes of-cbromle neers say the situation isn~L dan
problem .. .1'eIIOIVed. Ikoom'ield acid IJone beeD de1eeted jQ that geraas. "lbey don'llike it t~ get as
dDem"t wtml Boeky PIlls Wllte1' ill ~ baa UIDse Jeve1B are below fuU as Ilia now, because earthen
abe JESEi voir, city spoteP'OlDall fedenl driDkiDg water Iimils. damsbave a higher rate 01 failure
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Broomfaeld omdaJs doD... WIIJI1
any more water reIeasedinto UIe
clIty"s resuvoir from retemiOD

: ponds aI. .tIre Racky Flats DUdcar·
: wespclDI ..at. . . '
· A FebnIaJ:y aecideld. at t1Je pJ3nI.
ill wbildl a Small quaJliCity of dII'O
mk: adIIl - -toxh; am:I..,.,nr

· cbeIIIkal- spHIaI.bI&o tile .Rocky
· Flats wutewater trealIm9ll sys
tem and hom UlereiDlo IJoldiJtg

'; • . ~.. , 0" ,! ~

(haa-olber types... ... : ~ -, .
. Broomfie!doffldals, worried
that ,the r«eal iDcide.t migbl
JiIIatepublk~ indriDtlng
walei' SIJIlPDes. 'b ve loidUae ,piDt
to send u.s wastewalel' elsewhere.

Ellgineen at: 1locky Flats are
~udying(he pnssibl1ifJofdivel'ting
water rrom abe pond iIIllo Upper
Chm"ch Mcb. which wouJd lake iL
into Upper Cburtb Lake. located
QII .1lle grouJIlds of Jeffersoe Cmmty
Airport..

BleiBtz said Ihfs opliOll reqasres
rull1he£ study. aDd that the pb1lt
would have to buy pipillg Jlrid
pumps.

·"Thelre are also quesUolul or
'Wbk:b bure:aucrades would be til ·
vmved10granting~ 1040
this."he said..

ADt.bis~ lake time, AruJ pbJ.Ut.
oermls wony that spring om·off
will eaesethe pood to fill up even
more wbiJethe C'lIrreflt aluation is
de~1ed..



I~iatspump$ tainted water to private site
Jetteo airport pond toget 12mrllion gallons
By JANET DAY
News !Environmental Writer

Officials of the Rocky Flats nuclear weap
onsplant yesterday began pumping 12 mil
lion gallons of contaminated wastewater
into a private pond at the Je!fersonCounty
airport rather than dump it into Great West-

. ern Reservoir. '

A spill in late February tainted the plant's
wastewater with toxic chromium. SOme of '
the water was used to irrigate nearby fields
before the contamination was identified; the

rest was store.ttna pond at the weapons
plant.

Wattr from the pond is routinely cis
charged into Great Weslern, but Broomfield
officials objected to the chromium-laced wa
ter. Great W~ern provides the majority of
the city's drinking water.

The water now contains levels of chromi
um ccnsidered safe by federal officials.

"This IS a perceived problem rather than a
real, environmental problem," said Nat
Miullo of .the Environmental Protection
Agency. "We're seeing chrome levels at far
below drinking-water standards.

"The water could have been released into
Broomfield's drinking-water sources w;:.hout
any healtn Jrnpacts. but since Broomfield
does not choose to accept the water. nod:
Flats has accommodated •...,.-,ii v: il'hes."
MiuHo said.

Nearly 5,000 feel of 6·jnch pipe w ill carry
the water to Upper Church Cre;l!<, which
drains into a pond at the airport, where the
water will stay until it is used for irrigation
and dust control, or simply evaporates.

Draining the pond is expected to take ul
to four weeks, said Pat Etchart, plant
spokesman. Pumping started yesterday, but
the water isn't likely to reach the ailport
pond until today.

Jeff Kraft
Communications
Bldg. 111
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Flatsdivertinq tainted water

-(

.'
IBy BILL SCANLON
Camera Staff Writer

The Rocky Flats nuclear
weapons plant on Monday began
diverting water containing min
ute traces of chromic acid
around Great Western Reser.
voir, source of Broomfield's
drinking water.

The water is safe, say Rocky
Flats officials. But plant health
officers and Broomfield officials
agreed to divert the water to al.
lay public concerns.

The water is being pumped
through a pipe to Upper Church
Ditch along the plant's northern
boundary. That ditchfiows into
a pond at the Jefferson County
Airport that is not used for any
thing, said Rocky Flats spokes.
man Dennis Hurtt.

The diversion will bec:omplete
in three or four weeks.
. On Feb. 22, a Rocky Flats em

ployee forgot to turn' off the wa
ter flowing into a tank contain
ing about 30 pounds of the acid.
The toxic water overflowed sev
eral safety vessels and made its
way to the sanitary water treat
mentplant, say plant spokes
men.

From there, it was treated
and disctarged into Pond B-3.

That water was spray-irrigated
onto nearby fields - the only
way to keep the pond from over
ilowing.

Some of that water made its
way to Pond B·S, which regular
ly is released into a creek that
flows to Great Western Reser
voir.

But water hadn't been reo
leased from B-!i since the occur
renee, say plant officials.

Tests show that the traces of
acid mixed with the 14 million
gallons of water in B.5 add up to
.02 parts of chromium per mil
lion, below the federal drinking
water standards of ~05 chromi
um per million.

Critics lambasted Rocky Flats
for takirig six days to make the
connection between the over
flowed tank and the contaminat
ed water and for allowing the
spill to work its way to the main
sewage lines.

Since the spill, Rocky Flats
employees have refitted pipe so
waste from Building 444 goes to
the process waste plant, not the
sanitary wastewater plant. Su
pervisors have been told tore
port even minor spills to the top
managers.
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Rocky Flat~-8roomfiRldWater

KCNC ~ Chann~l 4~ Denver
lC1pm
4/5/8'1

POI

80b Pal~er~ anchor: News 4 has l~arned that Broomfield
officlals ar~ wQrri~d about the futur~ quality cf their water
supply because o·f a chromic acid lea k at Rocky Flats mOre than
a month ago. Luann Akin [earned of thiS story tbnight and she
joins 1.\$ no~~ from the new$rQom. t.uann , what e:-:actly do we
know?

Akin: A r~the~ Complieat~d 5tory~ Bob. That chromic acid
spill W8$ in a building ~t Rocky Flats back on February :~~d.

Now, some of the ac id got intO Rocky Flat$ ' cwn waste water
system. It was treated and released into a holding pond.
Wate~ from that ~ond ig routinely spray irrigated onto the
grasslands arouhd ROcky FlatS. And it's side effects of that
irrigation that have led to 8roomfield's concern. Some of that
runoff has gotten into another holding pond ~~at frequently
feed$ Gre~t Western re~~rvoir. That's 9roo~fiEld's primary
wat~r supply. Now~ Broqmfield has ordered Ro~ky F~at~ to
st..lspend those r cu t i ne re I eases of water because of the hi gher
th~n normal levels of c~romic acid. fh~ $tat~ H~alth

Department talked to ustcnigh~. They s~y . th~ chromic acid
lev~ls in that holding pond are right at the EPA's limits. A
Rocky Flats offici~ltold us the levels are below ~PA li~its.

$ro~mfield officials say ~ither way, those cnromic acid levels
are weI .! above normal ~nd they don ~t like it. Rocky Flats is
withholding releases from that holding pond~ bu~ th~y s.y they
den~t w~nt to put too mueh strain on an earth~n dam that k~eps

~he wat~r in the pond back. So beth sides are looking at it,
betA sides are working 6n~ solution. Rc~ky Flats i~ .
considering some ef it~options at this point, but as yet, we
don ~t know what those options will be. Sob?

. .

Palmer: Okay, thank you Luann. Now, we don't want to worry
anyone in Broomfield. There's nothing wrong with the wate~

there at this time. .

Akin: Absolutely. Only aconc;ern at this point and both sides:
are looking hard at the situation.

(end)
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COPI£S TO: O. Sanch~n~

A. Wh ~ t .eman
P. Curr~er

J • McNett
,6. Wozn.~ ak
G. Ideker
W. Weston
C. Bader
D. Ferrera
G. Meyers
J .E:rfl:Jrdt
:E. Heintz

RESPONSE TO INQUIR'r:

ROCKWELL INTERNATIONAL
ROCKY FLATS PLANT

ROCKWELL APPROVAL
DOE APPROVAL --------

C '·
. ~,..

THE FOLLOWING INFORMATION SHOULD BE USED AS AGUIDE1:.JNE WHEN ANSWERING MEDIA OR
PUBLIC INQUIRIES. REFER ALL ,INQUIRIES TO CO~NlCATIOHS -- x2882.

DATE: April .21, 1989

The City of Broomfield and the iRoclr:.y F1:atsPl a,nthave agreed: on a phn to divert
water from a hold~r:1g pond at RodyFlats so that it does not flow into Great
Western Reserv01r~

The water, wh~chmeets Env~ronmental 'Pr ot ect i on Agency (EPA) dr1nldng water
standards ,wi 11 be dherted to another retention pond located at the Jefferson
County Ai rpcr-t ,

The approx1mately 14 million gallons of water in Pond :8- 5, a lOO-year flood
control pond in the p~ant's buffer zone, has been extensively sampled by Rocky
Flats personnel, and by the CHy of Broomfield and the Colorado Department of
Health. rhe sampling confirmed ,t'hat tl:le water in the pond meets EPA drinking
water standards and does not pose a,ny r1sic to publ i c health.

The extensive samplingwl'1s 1nithted fo,11 owi ng a'nunpl anned rel ease on plants1te
of chromic acid, used in plating operations at Rocky Flats. A prenm1nary
investigation ~ndi,cated that the chromic acid was released' from Bui"lding 444 in
late February (Feb. 22-23) when a plat1 ng bath tank overt! owen'.

Some of the material entered the plant 's sanitary treatment system. Water .
treated ~n the sanitary treatment plant is eventually discharged to ahold1ng
pond on plantsite before it 15 spray irrigated on native grasses in the plant 's '
buffer zone. Current estimates are that apprOXimately 30 pounds of chromium .-
entered the sanitarytreatment'plant, and that approximately 5 pounds of the
,mat er i al was re1eased to P.ond 8·3.

The water ~s spray 1rr~gated from Pond B-3 per ~equi rements of an EPA National
Poll lJtant Di scharge Elim1 nati on System (NPOES) permit. Some run-off from the
spray 1r"'; gat ion entered .Pond '8- 5, where early sampling 1nd~ cated the presence of
chrom~um at Jevel s near EPA dr1nk1ng water st~ndards. (It is estimated that a
max~mum of 2 pounds of chrom1um reached Pond 8-5.)

(more)
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Pond 8-5 Div@rsion (Chromic Acid)--Page 2

S1nce the unplanned re~ease. extensive water and soil sampling has been conducted
in the holding ponds and on soils which were spray irrigated. Leachable chromium
concentrations in the soi1~ were less than 0.1 ppm (partspermil11on) and do not
indicate any environmental imp Recent water samples from the holding ponds
are in the range ot' 0.02 ppm r 1ess well below EPA drinki ng water standards of
0.05 ppm.

Following the unplanned release of chromic acid. investigations were initiated.
Appropriate regulatory agencies also were notified and given preliminary reports,
includ1ngthe Colorado Department of Hea'lth. the EPA. and the EPA's N'ational
Response tenter.

Various options and treatment alternatives were reviewed and eva}uated beroreft
was decided to divert the water to the airport pond. The water wi11 be pumped
from: PondB-5 to the Upper Church Ditch, which flows into the airport pond. The
d1vers1onts expected to begin on (April 24) and will take approximately
three to four weeks to complete.

The release of water from Pond 8-5 was considered prudent because adequate .
capacity must be maintained in the pond to collect run~off for sampling. and to
contai n a lOQ..year flood. Water 1n the pond had not beenrel eased s i nee Jan. .
31-Feb. 2 and spring run-off was contributing to elevated water levels f,n the
pond. (NOTE: Pond, B-5, an earthen dam constructed in 1980, was never intended
for long-term retention of water, but only as a flood-control dam to hold water
for~short period of time.)

Additional'; information concerning the precise circumstances surrounding the
unplanned release of the chromic ac1d--and appropriate corrective actions to
preve~t a 'recurrence--wil1 be provided when the current investigations are
campl eted '~ "

. IF ASKED: ' :Several options were considered befor·e it was decided to divert the
water around Great Western. Among those were additional treatment Of the water.
Additional treatment of the water was not considered technically feasible w1thil1
available t1meframes, particularly considering that the water currently meets .
federal drinking water standards. Although the water could have been released to
Great Western without any health, impact, Rocky Flats wanted to honor Broom'i el'd 1 s
request that the water not'be discharged to the reservoir.

'"
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ROCK\1E LL INTERNATWNAL
ROCKY FLATS PLANT

o The Reeky Flats Pliant has reached agreement with the City of Broomfield on
a plan to divert water from a holding pond "at Rocky Flats around Great
Western Reservoir.

o The water, which meets Environmental Protection Agency ('EPA) drinking
water standards, will be ai verted to another pond Iocat ed at the Jefferson
County Airport .

o The approximately 14 mtl l t cn gallons of water in Pond 6-5 has been
extensively s~pled by plant personAel, by the City of Broomfield, and the
Colorado Department of Health (CDH). The sampling' confirmed that the
water in the pond meets :EPA dri nlcing water standards and does not pose any
ri sic to puo1i chea l,th .

Water has been in Pond B-5 since a chromic acid solution. used in plating
operati ons at Rocky Fl at s , was inadvertently rdeased 'February 22- 23 from
Building, 444 when a plating bath tanle overflowed.

Some "of the chromic acid SollItion entered the Sanitary Treatment Plant
where it was treated and discharged to another holding pond, Po~c B-3.
Water in Pond B-3 is spray irrigated onnatlve gra.sses in the plant's
buffer zone per requirements of an EPA Hational Pollutant Discharge
'El iimination System permit. Some run-off from the spray irrigation
activities was conected in 'Pond B-5.

As a result, the plarrt initiated an extensive sampling program to
determine concentrations of chromium in soH and water. Soil samples
coHected where the water was spray irrigated indicated leachabl'e
chromium concentrations less thanO.! ppm (parts per million). This
1evel does not i ndlcate any threat to publ:i c health or the
environment.

Recent watersampl:es taken from Pond B·5 indicate chromium
concentrations in the range of O.Ol ppm, well below federal driniking,
water standards of 0.0'5 ppm.

o The City of 6roomfiel'd has requested that Roclcy Flats divert the water
around Great Western Reservof r , Plant and city personnel worked closely
to evaluate the possible options before agreeing to divert the water to .
the airport holding pond. The water will be pumped from 'Pond B-5 to the.
Upper Church Di tch, which flows 1nto the airport pond. .

o The diversion began April 24 and wHl talee approximately three to four
weelcs to complete.

o Appropriate regulatory ag,encieshave been noUfied and agreed to the
diversion. Among those were CDH, EPA. the Jefferson County Airport
Authority, and the Denver Water Board.
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APPENDIX C

Soil and ~ater Samples



FB = Field Blank
Std = Standard
R = Rerun

TOTAL HEXAVALENT AND CHROM1UM SAMPLES
STATUS (4/30/89)

WATERS

SAMPLE ID

995 IFF

995 INF

SAMPLE DATE

2-20-89

2-28-89

RESULTS mg/l

0.008 - 0.12 Hex. Cr
0.19
0.13
0.07
0.08
0.06

<0.05
<0.05
0.08

<0.05 .
<0.02 Hex. Cr
0.04 - 0.07 He~. Cr.3 sampl es

2 samples3-0i-89
3-01-89
3-01-89
3-01-89
3-01-89
3-01-89
3-01-89
3-01-89
3-01-89
3-01-89
3-01-89

FIELDS 3-01-89
3-02-89

B-3
B-3 EFF
B-3 W
8-5 EFF
8-5 W
C-2 EFF
C-2 W
N SPRAY FIELD 2
N SPRAY FIELD 1
S SPRAY FIELD
C-2 EFF
SPRAY IRRIG.
995 IFF

995 IFF
STORM DRAIN PIT

8-4 INF
8-5 INF
8-5 SED
B-5
B-3
A-S INF
A-4 INF

995-EFF

99S-EFF

3-03-89
3-03-89

3-06~89

3-06-89
3-06:-89
3-06-89
3-06-89
3-06-89
3-06-89

· 3-07:-89

3-08:-89

2 samples

11

0.010
0.027
12 ug(g
0.06 + 0. ,07 Hex. Cr.
0.029
0.22

<0.010

BS NORTH 3-09~89

85 SOUTH 3-09-89
85 WEST· 3-09-89
85 DAM N3-09-89
85 DAM S 3-09-89
C1 POND . 3-09-89
C2 .POND 3-09-89
INTERLAND FlU. 3-09-89
STORM DRAiN EAST OF 3-09-89'

LAND FILL
444 SUMP 3-09-89

0.010
0.010

:

..
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FB = Fie ~ d B1ank
Std = Standard
R - Rerun

TOTAL HEXAVALENT AND CHROMIUM RESULTS

Hex. Cr.

SAMPLE ID SAMPLE DATE

444 SUM'P 3-09-89
85 NORTH 3-09-89
N SPRAY 3-09-89
995-EFF 3-09-89
444 FOUNDATION DRAIN 3-09-89

995-EFF 3-10-89
C2 POND W 3-10-89
C2 POND E 3-10-89
85 POND W 3-10-89
85 POND WESt SED 3-10-89
85 POND SOUJH SED 3-10-89
85 POND S 3-10'-89
85 POND N 3-10-89
85 DAM S 3-10-89
WALNUT &INDIANA 3-10-89
:85 NORTH HAM 3-10-89
444 FOUNDATION DRAIN 3-10-89
:8-5 3-10-89 ,.• 5 samp'l es
C-1 3-10-89
C-2 East " 3-10-89 2 samples
A-3 I 3-10-89

,995-£ 3-10-89
WALNUT &INDIANA 3-10-89
C1 POND 3-10-89
A-3 3-10-89
A-3 INF 3-10-89

85 NORTH " 3-11-89

, 85 NORTH ':"'3-12-89
.... .:

995 .ECOMP 3-:13-89
995 iEFF 3-13-89
85 DAM S 3-13-89

' ," 85 DAM N ' 3-13-89
, ' . " 85 WEST 3-13-89

85 SOUTH 3-13-89
995EFF ' 3-13-89
WALNUT &INDIANA 3-13-89
444 FOUND :3-13-89

, .
85 WEST ,1 3-14-89
85 WEST 2 3-14-89
85 WEST 3 3-14-89
85 SOUTH 1 3-14-89

RESULTS mg/1

<:0.010
0.010 R

<0.010 R
0.024 R

0'.044 R
'0.050 R
0.048 R
0.010 R
0.060 R

0.03 - 0.07 Hex. Cr
<0~010 Hex. Cr

0.03 - 0.07 Hex. Cr
<0.010 Hex. Cr
<0.010 Hex. Cr

, <0.010 Hex. Cr

<0.010
<O.Oi

0.038

0.050

,<0.010
0.016
0.051
0.043
0.027
0.034

co. 010
7.0

1.13 STD
0.030

<0.010 FB
0.070 STD

:

' /
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FB = Fi'e1d B1 ank
Std = Standard
R = Rerun

TOTAL HEXAVALENT AND CHROMIUM HESULTS -..-...

SAMPLE 18 SAMPLE DATE RESULTS mg/'

'85 SOUTH 2 . 3-14-89 0.028
85 NORTH 1 3-14 -89 0.226 STD
85 NORTH 2 3-14 -89 0.035
85 DAM N 3-14-89 0.030
85 DAM: S 3-14-89 0.031
444 FOUND 3-14-89 6.6

995 EFF 3-15-89 0.016
85 COMP 1 3-15-89 <0.010 FB
85 COMP 2 3-15-89 0.035
444 'DRAINS 3-15-89 7.4

C-2 3-16-89 <0.010
WOMAN & INDIANA 3-16-89' <.0.010
A-3 3-16-89 0.011
A-4 3-16-89 <'0.010
8-5 3-16-89 0.032
444 iQRAINS 3-16-89 9.0
995 EFF 3-1'6-89 0.010

124 RAW 3-17-89 <o.oro
A4 POND 3-17 -89 <0.010
85 POND 3-17-89 <0.010 . F8
85 DAM 3-17-89 0.026
,85 NORTH 3-17-89 0.031
83 POND . 3-17-89 <'0.010
C2 DAM I 3-17-89 <0.010
C2 WEST 3-17-89 <0.010
WOMAN & INDIANA 3-17-89 <0.010
995 E 3-17-89 <0.01,0

· 444 DRAIN
_.

. 8.0.3-17-89

A-4 3-18-89 <:'0.010
B-3 3-18-89' . . 0.014

. . C-2 DAM 3-18-89 .' <0.010'
C-2W . 3-18-89 . 0.012 :
8-5 ,DAM 3-18-89 ' 0.032
8-5 N 3-18-89 '0.025
8-5W 3-18-89 <0.010 F8

·WOMAN & INDIANA 3-18-89 . <0.010
./ .

A-4 3-19-89 : <0.010
8-3 3-19-89 <0.010
8-5 3-19-89 . c0.010 F8
8-5 N 3-19-89 0.032
8-5 DAM 3-19-89 0.028

C-3



FB = Field Bliank
Std = Standard
R = Rerun

TOTAL HEXAVALENT ANDCHROHIUH RESULTS

SAMPLE 10 SAMPLE DAtE RESULTS mg!1

C-2 DAM 3-19-89 <0.010
C-2 W 3":19-89 <0.010
WOMAN & INDIANA 3-19-89 <0.010

A-4 3-20-89 <0 .010
B-3 3-20-89 <0.010
8-5 3-20-89 <0.010 FB
8-5 N 3~20-89 0.032
8-5 DAM 3~20-89 0.030
C-2 DAM 3.l20-89 0:.014
C-2 W 3~20-89 <0.010
WOMAN & INDIANA 3-20-89 <0:.010
8-5 PROFILE 1 3-20-89 <0,.010 FB
8-5 PROFltE 2 3-20-89 0'.024
8-5 PROFILE 3 3-20-89 0.032
8-5 PROFILE 4 3~20-89 0.037
8-5 PROFILE 5 3"-20-89 0.027
'8-5 ~P RO F I LE 6 3-20-89 0.028
18-5 PROFILE 7 3-20-89 0,.032- :8-5 PROFILE 8 3-20-89 <0.010 F8
8-5 PROFILE 9 3..20-89 0.024
8-5 PROFILE 10 3-20-89 0.039
8-5 PROFILE 11 3"-20-89 0.040
995 E COMP' 3.. 20-89 0.011
995 E ·3":20-89 <0.010

A-4 3~21-89 0.015
8-3 3-21-89 <0.010
8-5 3~21-89 <0.010 F8
8-5 DAM 3-21-89 0.026
8-5 N .r 3.. 21-89 0.031
C-2 DAM :~ : 3~21-89 0. '010
C-2 W ';' 3-21-89 :0. '011
WOMAN & INDIANA 3-21-89 <0.010
124 RAW 3-21-:89 0.015
995 E 3-21-89 <0.010

- West mi nst er Split: :
C';'2 8tANK 3-21-89 <0.010 FB
C-2 DAM' 3-21-89 <0.010
C;'2 INF 3-21"-89' <0.010
444 DRAm 3-21-89 5.0

.

A~4 3.. 22-89 <0.010
B-3 3-22-89 <0.010
B-5 3-22-89 <0.010 FB
B-5 DAM, 3-22-89 0.027
8-5 N 3-22-89 0.026
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FB = Fieijd Blank
Std = Standard
R = 'Rerun

TOTAL HEXAVALENT ANDCHROHIUH---RESUlTS

SAMPLE ID SAMPlE DATE RESULTSmg/l

C-2 DAM 3-22-89 <0.010
C-2W 3-22-89 <0.010
WOMAN &INDIANA 3-22-89 <0.010
995 E 3-22-89 <0.010
B-5 DAM 3-22-89 0.010 Hex. Cr

A-4 3-23-89 <0.010
8-3 3-23-89 <0.010
8-5 3-23-89 <0.010, F8
8-5 DAM 3-23-89 0.025
B-'S N 3-23-89 0. ,024
C-2 DAM 3-23-89 ~0.010

C-2 W 3-23-89 <0 .010
WOMAN & INDIANA 3-23-89 . <0.010
995 E 3-23-89 <0.010

A-4 3-24-89 <0.010
B-3 3-24-89 <0.010
!B-5 3-24-89 <0'.010 FB
8-5 DAM 3-24-89 . 0.021
'8- 5 N 3-24-89 0.025
£-2 DAM 3-24-89 <0.010
C-2 W 3-24-89 <0.010
WOMAN & INO £ANA 3-24-89 <0.010

A-4 3-25-89 0.011
8-3 3-25-89 <0.010
8-5 r 3-25-89 <0 .0101 FB
B-5 DAM 3-25-89 ,0.024

. B-5 iN 3-25-89 0.017
C-2 DAM : :: 3-25-89 <0.,010
C-2 W : 3-25-89 <0.010
WOMAN & INDIANA . '~ 3-25-89 <0.010
995E Compo 3-25-89 / 3-26-89 , . <0.010

A-4 3-26-89 <0.010
'" B-3 '.. 3-26-89 <0.010 :

B-5 3-26-89 <0.010 FB
:8-5 DAM .. 3-26-89 0.027
IB-5 N 3-26-89 0.023
C-2 DAM 3-26-89 <:0.01.0
C-2 W 3-26-89 <0.010
WOMAN &INDIANA 3-26:-89 ,,0.010

A-4 3-27-89' <0.010
B-3 3-27-89 <0.010
8-'5 3-27-89 <'0.010 F8

C-5



FB = Field Blank
Std = Standard
R = Rerun

TOTAL HEXAVALENT AND CHROMIUM RESULTS

:

, .
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FB = Field Blank
Std = Standard

.... ~.. R = Rerun
TOTAL HEXAVALENT AND CHROM,IUH RESULTS



SAMPLE ID

444 DRAIN
444 DRAIN4-05-89

A-4
8-5
8-5 DAM
8-5 N
C-2
WOMAN CREEK
995E

A-4
8-5
8-5 DAM
8-5 N
C-2
WOMAN CREEK
995E

SAMPLE DATE

4-05-89
4-05-89

4-06-89
4-06-89
4-06-89
4-06-89
4-06-89
4-06-89
4-06-89

4-07-89
4-07-89
4-07-89
4-07-89
4-07-89
4-07-89
4-07-89

RESULTS mg/l

7.3
7.1

<0.01,0'
<0.010 F8

0.016
0.013

<0.010
<0.010
<'0.010

<0.010
<O.OiO FB

0.026*
0.032*

<0 .010:
<0.010
<0.010 .

* Samples had visually more debris and sediment than in previous
days samples which may account for higher results.

A-4 4-08-89 <:0.010
8-5 4-08-89 <0;.010
8-5 DAM 4-08-89 0'.020
8-5 N r 4-08-89 0.016
C-2 4-08-89 <0.010
WOMAN CREEK 4-08-89 <:0.010
995-E WKEND CaMP 4-08/09-89 <0.010.......

, .

<0.010A-4 . . 4-09-89
8-5 '. ··· .· 4-09-89 <0.010
8-5 DAM 4-09-89 . 0.017
8-5 N 4-09-89 . 0.017
C-2 4-09-89 <0.010
WOMAN CREEK 4-09-89 <0.010

8-5 I 4-10'-89 0.020
A-4 4-10-89 <0.010
B-5 4-10-89 <0.010
B-5 DAM 4-10-89 0.018
B-5 N 4-10-89 0.019 .
C-2 4-10-89 <0.010
WOMAN CREEK 4-10-89 <0.010
995-E 4-10-89 <0.010

FB

FB

FB

c-s



FB = Field Blank
Std = Standard
R = Rerun

TOTAL HEXAVALENT AND CHROMIUM RESULTS

SAMPLE ID SAMPLE DATE RESULTS mgjl

A-4 4-11-89 <0.010
8-5 4-11-89 <0.010 F8
8-5 DAM 4-11-89 0.023
8-5 N 4-11-89 0.021
C-2 4-11-89 (0.0'10
WOMAN CREEK 4-11-89 0.017
DUP 4-11-89 0.012
995-£ 4-11-89 (a .010
8-5 4-11-89 0.010 Hex. Cr

A-4 E 4-12-89 0.028
8-5 4-12-89 0.019 FB
8-5 DAM 4-12-89 0.021
8-5 'N 4-12-89 0'.021
C-2 4-12-89 <0.010
WOMAN CREEK 4-12-89 <0.010
WA'IJNUT &INDIANA 4-12-89 <0.010
995-E 4-12-89 <0. OlD

A-4 E 4-13-89 0.016
8-5 4-13-89 <0.010 F8
8-5 DAM .4-13-89 0.020
8-5 N 4-13-89 0.024
C-2 4-13-89 0.015
WOMAN CREEK 4-13-89 . <0.010
WALNUT &INDIANA r 4~13-89 '. 0.022
995 EFF 4-13-89 <0.010

A-4 E . , 4-14-89 <0.01'0
8-5 ' ~.'-' 4-14-89 <0.010 F8
8-5· DAM :' 4-14-89 ' , O ~ 03 2

8-5 N 4-14-89 '. 0.022
C-2 4-14-89 <0.010
WOMAN CREEK 4-14-89 <0.010

' . WALNUT &INDIANA .. 4-14-89 0.017 :
- 995 E 4-14-89 . <0.010

A-4 E . 4-15-89 ' 0.,014
8-5 4-15-89 <0.010 FB
8-5 DAM 4-15-89 0.019
8-5 N 4-15-89 0.032
C-2 4-15-89 <0.010
WOMAN CREEK 4-15-89 <0.0'10
WALNUT &INDIANA 4-15-89 0.040

C-9



FB = Field B~ank

Std = Standard
R = Rerun

TOTAL HEXAVALENT AND CHROMIUM RESULTS

SAMPLE TO SAMPLE DATE RESULTS mg/l

A-4 E 4-16-89 0.014
8-5 4-16-89 0.010 F8
8-5 'DAM 4-16-89 0.016
8-5 .N 4-16-89 0.020
WOMAN CREEK 4-16-89 0.010
WALNUT & IN~HANA 4-16-89 1.77 *
C-2 E 4-16-89 0.012
995 E WKEND COMP 4-15/16-89 <0.010

* Sample had unknown flake; possibly from hood where sample prepared; sample
is being redigested and rerun starting 4/19/89.

WALNUT & INDIANA 4-17-89 <0.010 R **
8-5 4-17-89 <0.010 FB
8-5 DAM 4-17-89 0.034
8-5 N, 4-17-89 0.025
WOMAN' CREEK 4-17-89 <0.010
WALNtlT & INDIANA 4-17-89 <0.010
8-5 INF 4-H-89 0.014
A-4 EFF 4-17-89 0.012
C-2 EFF 4-17-89 O.OiO
995 E 4-17-89 <0.010

**Rerun of above sample of 4-16-89 date, (first result 1.77 mg/li Total Cr. )

A-4E 4-18-89 o.cn
B-5 DAM 4-18-89 0.020
B-5 .N 4-18-89 0.'018
B-5 4-18-89 <0.010 FB

. WOMAN CREEK 4-18-89 0.011
WALNUT & INDIANA 4-18-89 · 0. 013
C-2 E .4-18-89 <0.010

8-5 DAM 4-19-89 0.020
B-5N 4-19-89 0.,017
8-5 4-19-89 0.011 FB
WOMAN· CREEK . 4-19-89 <0.010

- WALNUT & INDIANA 4-19-89 '0.014..-

995 E 4-19-89 <0.010
C-2 E 4-19-89 <0.010

B-5 DAM 4-20-89 0.017
B-5 N 4-20-89. 0.015
8-5 4-20-89 . <0.010 FB
WOMAN CREEK 4-20-89 <0.010
995 E 4-20-89 <0.010
C-2E 4-20-89 <0.010

C-10



FB = Field Blank
Std = Standard
R = 'Rerun

TOTAL HEXAVALENT AND CHROMWM RESULTS

SAMPLE In SAMPLE DATE RESULTS mg/l

995E 4-21-89 <0.010
B-5 DAM 4-21-89 0.012
8-5 N 4-21-89 0.013
B-5 4-21-89 <0 .010 FB
WOMAN CREEK 4-21-89 <0.010
C-2E 4-21-89 <0.010

B-5 DAM 4-22-89 0.016
8-5 N 4-22-89 0.018
B-5 4-22-89 <0.010 FB
WOMAN CREEK 4-22-89 <0.010
995EWkend' compo 4-22/23-89 <O.OiD

B-5 DAM 4-23-89 0.015
B-5 N 4-23-89 0.015
B-5 4-23-89 <0.010 FB
WOMAN CREEK 4-23-89 <0.010

8-5 I 4-24-89 0.018
995E 4-24-89 <0.010
B-5 1st Draw 4-24-89 0.017
B-5 I 4-24-89 0.016
Ditch at Boundary 4-24-89 0.016
B-5 Discharge 4:'24-89 0.016

,B- 5 Oischarge 4-25-89 0.016
995E 4-25-89 <0.010

B-5 Discharge 4-26-89 0'.022
995E 4-26-89 •. .... 0'.010
dupe of 995E 4-26-89 <0.010'

8-5 Oischarge 4-27-89 0.015
995E 4-27-89 0.013

-
8-5 Discharge 4-28-89 0.014
995E 4-28-89 0.015
Upper Church take 4-28-89 0.027

8-5 Discharge 4-29-89 0.017

8-5 Discharge 4-30-89 0.023

C-ll
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EP TOXICITY TOTAl CHROMIUM
CONCENTRATIONS (HG/L) III SOILS (CONTINUED)

SlIIIple Depth Below Sanple Extract Concen.

Location pes Ignatl on Grcud Surface Date trat Ion (!Il9Il) Ccmnents

South Spray fIeld (ccntl!!J!!dl

9 1· 03/11/89 0.082
10 6· 03111189 0.018

3 1" 03109/89 <0.010
..!.:, T ,,, 03/10/89 <0.010

" 1" 03/09/89 <0.010
~ a

,,, 03/10/89 <0.010

31 1" 03/16/89 0.012
32 1" 03/16/89 Data Not Vet Available

33 1" 03/16/89 0.024
34 1· 03/16/89 0.014
340 1· o.on Lab Pupllcate

,lope North of South Sprlv " ' e ld

. 26 1· 03/15/89 <0.010
.. 27 6· 03/15/89 0.013

,lope South of South Spray "eld.

24 ~. 03/15/89 0.013
Z5

,,, 03/15/89 0.023

21 ,. 03/15/89 0.029
23D 1· 03/15/89 0.019 FIeld Ouptfcate

22 ,. 03/15/89 0.018

, . . ... '.
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examination revealed prominent pulmonary tract outflow,
consistent with pulmonary valvular stenosis. Pulmonary
function tests were normal. Urine chromium vas less than
1 mcg/L.

No abnormalities were found on
exam.inat.i.on , No laboratory tests were

There were no abnormalities on clinical
examl.natl.on. T e pulmonary function tests were normal.
Urine chromium result was less than 1 mcg/L.

On clinical examination, chrome sores
were found. Sensitization to chromates was suspected.
Pulmonary function tests were normar , Urine chromium was
less than 1 rncg/L.

clinical
normal.

No significant findings were made on
examination. Pulmonary function tests were

Urine chromium was less than 1 mcg/L.

Evidence of pUlmonary irritation and
rrl. a 0 0 e soles of the feet was found. The chest

. • x-ray examination was normal. Pulmonary function tests
were normal. Urine chromium was less than 1 mcg/L.

No abnormalities are found on physical
examination. Pulmonary function tests are normal. The
urine chromium was not performed.

Based upon this set of physical examinations and laboratory work,
it is my opinion that the workers referred to Accord Medical
Centers did suffer short-term exposure to chromic acid when they
walked through the chromic acid spill, or handled materials which
came from that area. Fortunately, only two workers continue to
show abnormality as a result of that exposure.

The history Indicates that in addition to the exposure"in February,:
there were at least two prior exposures which were of concern to·
the workers.

Because chromic acid and chromates are both sensitizers and "
carcinogens, . this type of exposure may carry a significant risk for
the fliture • .sensitization to chromates is particularly .troublesome
because of the widespread use of chromates in processes such as
leather tanning and paper production. Thus, the opportunity for
contact with chromates is widespread and sensitization can be very
troublesome •

0-2
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every effort
the part of

chromic acid,
material on

of
this

Because of the carcinogenic nature
to avoid any further contact with
these individuals is needed.

Thank you very much
Medical Centers for

for referring this group
evaluation.

of workers to Accord

Sincerely yours,

'.:.": .:

.......; .

THAU TEITELBAUM, M.D., P.C.
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CHROMIC ACID INCIDENT
EVENTS & CAUSAL FACTORS CHART
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CHROMIC ACID INCIDENT

ENERGY THACE AND BARRIER FAI ~URE ANALYSIS

WRITTEN
PROCEDURE

ADLllNISlRATM
CONlROLfl)ft

FlWNG TANK

400 CAWlN
WASTE TANK

W:O.lO
INSTAl.I.
NEW ALAfW
IN lIERU

1.400
GAU.ON
CWENT
B£RY

CEllENT
fOUNOAnON

~UELY

NOTlflCAnON
Of Pl»IT
SUPER..
AND HSok£

SlP UOUID
DI'IERSION
OPnON

OUAl:ATAnvE
ANAL Of
'UPSET
CONDmON
SAUPLE

TOXIC EXCESS
QlRllUIC NO !HOT \/llUJUE AUDIO· EXCESS

DllllNEER WORK UQlJII)

'I ENeaiYI ACD ,
WRIT1DI iREU.VANT I.D'T flU.

Of 1JQUID Al.vlY ORDER I IIOUlU£ UQUID INQDENT ASSUIoI£II , ASSUUED
tRACE aio\RGED RAN 0IIat DlLEIl I£AIl lIAS COHTAY. , COHTAU.

INTO PRlICEIlURE 10 1HIS IlUNNlNC W,1H AND OR lIAS HELD , "UQIJU) PRESSURE PROUlN ORGANIC ORGANIC
PlAllNC 10 FOl.LOW lIPEJlA1lON CMJlNICHT FLOWED SILENCED UP HEAD

TANK 101lAStE ' PRESSURE
I

TANK I

(j)
I....

,1= 1HOT PROCmUllE DID NOT FllftGOT TANK NO tlUELY WORK NOT B£RY' fOUNll.t.noN f AILED TO WAS NOT WRONG
OPERAnllNAL DID NOT FORSEE 10 TURN lMRfl.OWEIl RESPONSE COUPL£TED lNERfUlWEIl LEAKED NOTIfY USED TYPE OF

'REQUIRED AFPLYTli ntIS Off THE AND LEAKED, ANALYSIS

BYPASS OF 1HlS ACCIDENT IllATER
WAS USED

AlITOUAnc OPERAnDN
CONlROLS




