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Trip Deseri ption/Location: Qarmat Ali _Wafer Treatment Plant

Attendees: Rad Kimbro* KBR
Stacey Stewart, KBR
¥ prepared By Joknny Morney, KBR
Johy Dipple, IRC
Steve Kegeiman, IRC

CC:  Attendees and Standard Distribution of RIO Project

Purpose of Trip: Limited Environmental Assessment of Soils Potcntially Contaminated with Sodium
Dichromate at the Qarmat Alt Water Treatment Plant

Observations/Findings:

On 7 August 2003, Stacey Stewart(KBR) and Rod Kimbro (KBR) traveled to the Qarmat Ali Water
Treatment Plant (WTP) in tesponse to a request from Chuck Adams, Manager H&S, Project RIO, to
petform a limited environmental assessment and to collect samples of soils potentially contaminated
with sodium dichromate. Additional soil samples as weil as one air sample were collected on 9
August 2003. Sodium dichromate was historically added to the water processed in the WTP as a

corrosion inhibitor.

Sodium dichromate is a very toxic chemical and has been shown to have ¢aused cancer in humans,
Casual exposure has been shown to cause & number of heaith effects, chest pains and skin burns.
Chronic exposure has been shown to eause himg damage, liver damage, tooth decay, digestive
disorders and cancer. A copy of an MSDS for sodium dichromate is presented below.

Based on visual observations, large areas of the eastern side of the WTP have been impacted by
releases of aqueous solutions of sodium dichromate in and around the “chemical injection building.”
Historically, crystalline sodium dichromate was delivered in bags to the northern end of the chemical
injection building. The bags were placed on a conveyor in the mixing room of the chemical injection
building and transportied to a platform on the fop of the mixing tanks. There, the bags were manually
cut and emptied into one of two dichromate mixing tanks for mixing of the crystalline dichromate with
water. (There are two additional mixing tanks where zinc sulfate was similarly loaded and mixed.
(KBR personne! formerly utilized portions of the mixing room as an “office” ptiot to the delivery of
the modular building currently used as the office, medical station and storage area for arms, munitions
and associated riot control gear and chemical dispersants by the British armed forces stationed at the

WTP.)
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From the mixing tanks, the concentrated sodium dichromate in the mixing tanks was pumped to two
large concrete tanks in a room directly adjacent and south of the mixing room in the chemical
injection building. Sodium dichromate solution from these tanks was injected into the water prior to
pumping into the distribution system. Three other injection tanks are located adjacent o the sodium
dichromate tanks. These tanks were reportedly used to hold zinc sulfate.

A sump in the mixing room was used to collect spills and route them through the wall separating the
mixing room from the concrete tank room. The sump continues through the concrete tank room and
exits the chemical injection building at the southern end of the concrete tank room. From this point,
leaks and spills were routed in a chemical sewer and open drainage ditch to a [arge
containment/evaporation pond east of and immediately adjacent to the WTP. The
containment/evaporation pond appears to be approximately 3 to 5 acres in size. No fencing or signs
are present around the perimeter levies of the containment/evaporation pond. : _

The conveyor platform, the floor around the mixing tanks, and the sump in the mixing room are
stained dark orange and contain piles of dark orange crystalline material (most likely pure sodium
dichromate). The remainder of the mixing room floor, and in some places, the walls are stained
yellow, indicating the presence of spills of a dilute solution of sodiurn dichromate.

The sump in the concrete tank roam in the area adjacent to the mixing room contains approximately
one foot of yellow studge. The rest of the sump contzins orange colored water. The drainage ditch
leading from the chemical injection building to the containment pond contains yellow sediment.
Yellow stained soils extended into the containment pond.

On both 7 August 2003 and 9 August 2003, Southem Oil Company (SOC) personnel were observed
working in both the mixing room and concrete fank room. On 7 August 2003, SOC personnel were
observed eating lunch on the floor adjacent to the mixing tanks. On 9 August 2003, SOC personnel
were observed shoveling sludge from the sump in the concrete tank room into wheel barrows. The
excavated sludge was wheeled into the southern portion of the chemical injection building and
dumped in piles. No SOC personnel were equipped with any personal protective equipment or
clothing, The SOC person who was shoveling the sludge from the sump showed us ulcers on his chest

and abdomen.

Signs warning of the presence of sodium dichromate were posted at all entrances to the chemical
injection building. Signs were also posted in the concrete tank room. The wamings were posted in

both English and Arabic.

Tt was reported that the SOC WTP manager had been notified of the potential existence and hazards of
sodium dichromate by KBR, It was also reported that he had responded to this notification by
insisting that sodium dichromate posed no hazard.
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Yellow stained soils were observed from the outside wall of the chemical injection building to the
property boundary on the north and east of the building. East of the building yellow stained soils were
observed under the two SOC trailers and the KBR trailer. Yellow stained soils were observed under
the thin gravel layer of the KBR parking area and the Halliburton office container and equipment

areas.

To the west of the chemical injection area, yellow stained soils were observed extending
approximately 50 feet from the walls of the building. Additional trailers and equipment storage
trailers were located in this area. In addition, a surnp, reported to have previously contained “orange
water” was located in this area. KBR personnel reportedly pumped the orange water from this sump.
Yellow stains are present on the walls of the sump.

Yellow stained soils extend outside the WTP fence. To the north of the intake canal on the eastern
side of the WTP, 2 large arca (estimated to be at least 200" X 200°) of yellow stained soils was
observed. In this yellow stained soil area were two orange-red arcas, indicating the possible presence
of crystalline sodium dichromate.

Yellow stzined soils were observed extending approximately 100 feet by 10 feet along the north-south
portion of the WTP road, irnmediately south of the of the entrance gate on the east side of the WTP.
Yellow crystailine material was observed on the walls and floors of the pump building located to the
east of the chemical injection building. The crystalline material was associated with seeps of ground
water entering the walls and pooling on the floor of the building under and around equipment and
piping. (WTP personnel were also observed eating in this building.)

Between the chemical injection building and the chiorination building, a loading area containing a
large amount of a whitc crystalline material was observed. Overflow from the pile of white crystalline

material was present in the road adjacent to the area.

On 7 August 2003, four samples of the yellow stained soils and sump materials were collected. One
sample was collected from the fined grained material mixed with the gravel in the KBR “parking
area.” A second sample was collected of the soils located between the KBR office trailer and the SOC
trailers (in front of the generator) on the east side of the chemical injection building. A third sample
was collected of the fine grained material from the sump in the concrete tank room in the chemical
injection building. A fourth sample was collected from the concrete drainage ditch which conveyed
process water from the chemical injection building to the containment pond,

On August 9 2003, duplicate samples of soil/sediment were collected from the locations described
above. In addition, a sample of the crystalline maierial precipitated on the walls of the 1% Stage Pump
House east of the chemical injection building was collected. A sample of the white erystalline
material located in the loading area south of the chemical injection building was also collected.
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One particulate air sample was coilected on 9 August 2003. The sample was collected for one hour at
a capture volume of 2 liters/min. The sample was collected from a height of approximately 5 feet
above ground level at the door of the KBR office trailer. The environmenta! team left the area due to
reports of rioting in Basrah; otherwise, the air sample would have been collected for four hours instead

of one hour.

The soil/sediment/precipitate samples collected 7 August 2003 will be analyzed for total chromium
and other metals (arsenic, barium, chromium, cadmium, lead, mercury, selenium and zinc) at the
Kuwait Institute far Scientific Rescarch. Two of the samples collected on 9 August 2003 and the air
sample collected on 9 August 2003 will be express shipped to Southern Petroleum Laboratories, Inc
(SPL) in Houston, TX for analysis. SPL is a USEPA certified laboratory and participates in the
National Environmental Laboratory Accreditation Conference (NELAC) certification process. SPL
will analyze the samples for hexa-valent chromium in addition to tota] chromium and other metals.

Pictures taken 7 Aug 2003 and 9 August 2603 of the yellow stained soil areas described above are
shown below.

In addition to the potential chromium contamination issue, there are other issues which possibly could
impact KBR personnel and KBR subcontractor personnel assigned to the WTP.

A power house east of and adjacent to the chemical injection building contains a looted and bumed
iransformer. Residues of PCBs and of its low temperature combustion products, dioxins and
dibenzofurans, are most likely present in the building and in the soot on the building walis.

Leaking chloring cylinders, along with four unidentified gray-blue cylinders are stored south of the
chlorination building. Recommendations for the safe storage of these cylinders off the property

were previously submitted.

A transformer room which has been looted exists on the western side of the WTP. A . sump
containing 2 red, oily material drains into the adjacent 2" Stage Pump House. The 2™ Stage Pump
House was previously flooded. The water from the 2™ Stage Pum np Hoiise was pumped out. KBR
personnel and KBR subcontractor personnel are working in the 2 Stage Pump House at the present
time. Thete is a potential that the water which was present in the 2% Stage Pump House was

contaminated with PCBs.

Recommendations:

1. Until such time as the laboratory analyses are received, KBR personnel and KBR
subcontractor personnel entry into the areas described above should be restricted to critical
personne] performing critical operations necessary for continuing operations of the WTP.

2. Until such time as the laboratory analyses are received and evaluated, KBR persormel and
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KBR subcontractor personnel entering the area should wear personal protective equipment
(PPE), which, at a minimum should be consistent with USEPA Level C PPE. Personnel
entering the conveyor and mixing tank areas should wear PPE consisient with USEPA Level
B.

3. A complete Environmental Health and Safety assessment should be performed at the WTP to
verify that all existing potential environmental bealth issues are identified and addressed. This
should also apply to all facilities in which KBR personnel are presernt.

Follow-Up/Action Items;

1. The results of the analyses will be forwarded as soon as received.
2. Based on the resuits of the analyses, more extensive soil and air sampling may be required,
3. Based on the results of the analyses, remedial actions may be required.

Assumptions:

Additional/Mise:
MATERIAL SAFETY DATA SHEET

SECTION | CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

SUBSTANCE: SODIUM DICHROMATE

TRADE NAMES/SYNONYMS:

CHROMIC ACID (H2CR207), DISODIUM SALT; DICHROMIC ACID (H2CR207), DI&ODIUM
SALT;

CHROMIUM SODPIUM OXTDE (CR3NA207); DISODIUM DICHROMATE; SODIUM

CHROMATE
(NA2CR207); SODIUM DICHROMATE (NA2CR207); SODIUM DICHROMATE(VI); SODIUM

CHROMATE; SODIUM BICHROMATE; CRZNA207; MAT21190; RTECS HX77000060
CHEMICAL FAMILY: inorganic, salt

CREATION DATE: Jan 24 1989

REVISION DATE: Dec 16 2002

SECTION 2 COMPOSITION, INFORMATION ON INGREDIENTS
COMPONENT: SODIUM DICHROMATE

CAS NUMBER: 10588-01-%

PERCENTAGE: 100.0
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SECTION 3 HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 04): HEALTH=3 FIRE—O REACTIVITY=0

EMERGENCY OVERVIEW:

COLOR: orange or red

ODOR: odorless

MAJOR HEALTH HAZARDS: potentially fatal if swallowed, harmful on contact with the skin,
respiratory traet burns, skin burns, eye burns, mucous membrane burns, allergic reactions, cancer
hazard (in

humans)

PHYSICAL HAZARDS: May ignite combustibles.

POTENTIAL HEALTH EFFECTS:

INHALATION:

SHORT TERM EXPOSURE: irritation {possibly severe), allergic reactions, loss of voice, chest
pain,

difficulty breathing, headache, dizziness, lung congestion, kidney damage

LONG TERM EXPOSURE: lack of sense of smell, lack of sense of smell and taste, tooth decay, -
digestive

disorders, asthma, lung damage, liver damage, cancer

MATHESON TRI-GAS, INC. EMERGENCY CONTACT:

959 ROUTE 46 EAST CHEMTREC 1-800-424-9300

PARSIPPANY, NEW JERSEY 87054-0624 INFORMATION CONTACT:

973-257-1100

SKIN CONTACT:

SHORT TERM EXPOSURE imritation (possibly severe), allergic reactions, nausea, vomiting,

kidney

damage, coma

LONG TERM EXPOSURE: same as effects reported in short term exposure

EYE CONTACT:

SHORT TERM EXPOSURE: bums, eye damage

LLONG TERM EXPOSURE: tearing, red bands around the comea

INGESTION:

_ SHORT TERM EXPOSURE: allergic reactions, burns, vomiting, digestive disorders, dizziness,
kidney

damage, liver damage, convulsions, coma, death

LONG TERM EXPOSURE: same as effects reported in short term exposure
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SECTION 4 FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if
not

breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get
immediate

medical attention.

SKIN CONTACT: Remove contaminated clothing, jewelry, and shoes immediately. Wash affected
area

with soap or mild detergent and large amounts of water until no evidence of chemical remains
{approximately 15-20 minutes).

EYE CONTACT: Immediately flush eyes with plenty of water for at least 15 minutes. Then get
immediate

medical attention.

INGESTION: If vomifing occurs, keep head lower than hips to help prevent aspiration. If person is
unconscicus, tumn head to gide. Get medical attention immediately.

ANTIDOTE: dimercaprol, intramuscular.

NOTE TO PHYSICIAN: For inhalation, consider oxygen. For skin contact, con.nder sodium

hyposulfite
scrub, calcium disodium edetate ointment, ascorbic acid solution, aluminum acetate wet dressing. For

ingestion, consider gastric lavage. Consider oxygen.

SECTION 5 FIRE FIGHTING MEASURES
FIRE AND EXPLOSION HAZARDS: Negligible fire hazard. Oxidizer, May ignite or expiode on

contact

with combustible materials.

EXTINGUISHING MEDIA: water

Do not use dry chemicals, carbon dioxide or halogenated extinguishing agents. Large fires: Fiood with

water,
Apply water from a protected location or from a safe distance.
" FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with

water
spray until well after the fire is out. Stay away fmm the ends of tanks. For fires in cargo or stozage

area: Cool

containers with water from unmarmed hose holder or monitor nozzles wmtil well after fire iz out. If this
is

impossible then take the following precautions: Keep unnecessary people away, isolate hazard area

and deny
entry, Let the fire bum. Flood with water, Cool containers with water spray until well afier the fire is

out,
Apply water from z protected location or from a safe distance. Avoid inbalation of material or
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combustion

by-products. Evacuate if fire gets out of control or containers are directly exposed to fire. Evacuation
radius:

800 meters (1/2 mile).

SECTION 6 ACCIDENTAL RELEASE MEASURES

WATER RELEASE:;

Subject to California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65). Keep
out of

water supplies and sewers.

QOCCUPATIONAL RELEASE: _ .

Avoid contact with combustible materials. Do not touch spilled material. Small dry spills: Move
containers ' .

away from spill to a safe area. Small liquid spills: Absorb with sand or other non-combustible

material.
Collect spilled material in appropriate container for disposal. Large spills: Dike for later disposal.

Keep
unnecessary people away, isolate hazard area and deny entry. Notify Local Emergency Planming

Committee .
and State Emergency Response Commission for release greater than or equal to RQ (U.S. SARA
Section

304). If release occurs in the U.S. and is reportable under CERCLA Section 103, notify the National
Response Center at (800)424-8802 (USA} or (202)426-2675 (USA).

SECTION 7 HANDLING AND STORAGE
STORAGE: Store and handle in accordance with all current regulations and standards. NFPA 430

Code for
the Storage of Liquid and Solid Oxidizing Materials. Protect from physical damage. Store in a cool,

dry .
place. Keep separated from incompatible substances. Avoid storage on wooden floors. Collect spilled
material in appropriate container for dispesal. Do not return 1o original containers. Keep separated
from -

incompatible substances.

SECTION 8 EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS:

SODIUM DICHROMATE:

CHROMIC ACID AND CHROMATES:

0.1 mg(CrO3Ym3 OSHA ceiling

0.01 mg(Cr)fm3 ACGIH TWA (insoluble compounds)
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0.05 mg(Cty/m3 ACGIH TWA (sohzble compounds)
0.001 mg({Cr(VI)}m3 NIOSH recommended TWA 10 hour(s)
-VEﬂI:TILATION Provide local exhaust or process enclosure ventilation system Ensure comphance
wi
applicable exposure limits,

EYE PROTECTION: Wear splash resistant safety goggles with a faceshield, Provide an emergency
eye
wash fountain and quick drench shower in the immediate work area.
CLOTHING: Wear appropriate chemical resistant clothing,
GLOVES: Wear appropriate chemical resistant gloves.
RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH
and/or
OSHA,
Measurement Element:
Chromium {Cr)
At any detectable concentration -
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand
or
- other positive-pressure mode.

. Any supplied-air respirator with ful! facepicce and operated in a pressure-demand or other positive-
pressure
mode in combination with a separate zscape supply.
Escape -
‘Any air-purifying respirator with a full facepiece and a high-cfficiency particulate filter.
Any appropriate escape-type, self-contained breathing apparatus.
For Unknown Concentrations or Immediately Dangerous to Life or Health -
Any supplied-air respirator with full facepiece and operated in a pressure-demand or other positive-
fressure
mode in combination with a separate escape supply.
Any self-contained breathing apparatus with a full facepiece.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE: solid

COLOR: orange or red

ODOR; odorless

MOLECULAR WEIGHT: 261.90

MOLECULAR FORMULA: NAZ-{0-CR-02-O-CR-02-0)
BOILING POINT: 752 F (400 C)

MELTING POINT: 675 F (357 C)

DECOMPOSITION POINT: 752 F (400 C)

VAPOR PRESSURE: Not applicable

VAPOR DENSITY (air=I): 10
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SPECIFIC GRAVITY (water=1): 2348 @ 25C

WATER SOLUBILITY: soluble

PH: 4.0 (1% solution)

VOLATILITY: Not applicable

ODOR THRESHOLD: Not available

EVAPORATION RATE: Not applicable

COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available

SECTICN 10 STABILITY AND REACTIVITY

REACTIVITY: Stable at normal temperatures and pressure.

CONDITIONS TO AVOID: Avoid contact with combustible materials. May ignite or explode on
contact

with combustible matenials. Keep out of water supplies and sewers,

INCOMPATIBILITIES: combustible materials, reducing agents, amines

HAZARDOUS DECOMPOSITION: -

Thermal decomposition products: chromium compounds

POLYMERIZATION: Will not polymerize.

SECTION 11 TOXICOLOGICAL INFORMATION

SODIUM DICHROMATE:

TOXICITY DATA:

338 mg/kg skin-guinea pig LD350 (Dow); 50 mg/kg oral-rat LD30

CARCINOGEN STATUS: NTP: Known Human Carcinogen; JARC: Human Sufficient Evidence,
Animal '

Limited Evidence, Group 1; ACGIH: Al -Confirmed Hurnan Carcinogen (Hexavaient chromium
compounds); EC: Category 1 _
LOCAL EFFECTS:

Corrosive: inhalation, skin, eye, ingestion

ACUTE TOXICITY LEVEL:

Highly Toxie: ingestion

Toxic: dermal absorption

TARGET ORGANS: immune system (sensitizer), kidneys

MEDICAIL CONDITIONS AGGRAVATED BY EXPOSURE: blood system disorders, heart or
cardiovascular disorders, liver disorders, respiratory disorders, skin disorders and allergies
TUMORIGENIC DATA: Available.

MUTAGENIC DATA: Available.

REPRODUCTIVE EFFECTS DATA: Available.

ADDITIONAL DATA: May be excreted in breast milk.
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SECTION 12 ECOLOGICAL INFORMATION

ECOTOXICITY DATA: _

FISH TOXICTTY: 10000 ug/L 96 hour(s) LC50 (Mortality) Mosquitofish (Gambusia affinis)
INVERTEBRATE TOXICITY: 0.8-3.2 ug/L 7 hour(s) MATC (Reproduction) Water flea
(Ceriodaphnia

dubia) ,

ALGAL TOXICITY: 4 ug/L 8 hour(s) (Population Growth) Blue-green algae (Anacystis aeruginosa)
FATE AND TRANSPORT:

BIOCONCENTRATION: 956 ug/L 12 week{s} BCFD (Residue) Common bay mussel,blue mussel

(Mytilus edulis) 5.05 ug/L
ENVIRONMENTAL SUMMARY: Toxic to aquatic life.

SECTION 13 DISPOSAL CONSIDERATIONS

Hazardous Waste Number(s): D007, Dispose of in accordance with U.8. EPA 40 CFR 262 for
concentrations

at or above the Regulatory level. Regulatory level- 5.0 mg/L. Dispose in accordance with all
applicable

regulations.

SECTION 14 TRANSPORT INFORMATION

U.8.DOT 49 CFR 172.101:

PROPER SHIPPING NAME: Toxic solid, corrosive, inorpanic, n.o.s. (SODIUM
DICHROMATE)

ID NUMBER: 1JN3290

HAZARD CLASS OR DIVISION: 6.1

PACKING GROUP: I1

LABELING REQUIREMENTS: 6.1; 8

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:

SHIPPING NAME:; Toxic solid, corrosive, inorganic, n.o.s. {SODIUM DICHROMATE)
ID NUMBER: UN325%0

CLASSIFICATION: 6.1, 8

PACKING GROUP: 11

SECTION 15 REGULATORY INFORMATION

U.8. REGULATIONS:
CERCLA SECTIONS 1024/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):

SODIUM DICHROMATE: 10 LBSRQ
SARA TITLE IH SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR

355.30): Not regulated.
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SARA TITLE I SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR
355.40): Not

regulaied, '

SARA TITLE HI SARA SECTIONS 3111312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes

CHRONIC: Yes

FIRE: Yes

REACTIVE: No

SUDDEN RELEASE: No

SARA TITLE HI SECTION 313 {40 CFR 372.65):
Chromium Compounds

OSHA PROCESS SAFETY {(29CFR1910.119): Not regulated.’
STATE REGULATIONS:

California Proposition 65;

Known to the state of California to cause the following:
Hexavalent Chromium Componnds

Cancer (Feb 27, 1987)

CANADIAN REGULATIONS: _

WHMIS CLASSIFICATION: Not determined.

NATIONAL INVENTORY STATUS:

U.S. INVENTORY (TSCA): Listed on inventory,

TSCA 12¢b) EXPORT NOTIFICATION:

HEXAVALENT CHROMIUM CHEMICALS

SECTION 6
CANADA INVENTORY {DSLINDSL) Not determined.

SECTION 16 OTHER INFORMATION

MSDS SUMMARY OF CHANGES

SECTION 15 REGULATORY INFORMATICON

©Copyright 1984-2002 MDL Information Systems, Inc. All rights reserved.

MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES,
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED

WARRANTY |
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL

NOT BE
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY

NATURE, WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR
OTHERWISE, RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UVPON THE

INFORMATION HEREIN.
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PHOTOS;

Yellow Stained Soiis in Parking Area
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Orange Water in Cuncrte Tank oem Sump

LY

diment in Sump in Concrete TankRoom  Sodium Dichromate Warning Sign

- !

i’ellow Se
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Shidge From Sump Store in Chcmal !njan uilding

Dichromate Warning Sigs in Concrete Tank Room'

White Salt South of Chemical Injection Building Sample Collection Point
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Yellow Stained Soils Seath of Main Security Gate

e

Burped !ectr!ca] Room Adjaenomica Injection
Building
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Lacatien of Potentially Contaminated Arens at the Qarmat Ali Water Treatment Plani

Identified as of 18 Augnst 2003
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Medical Survelllance

Medical evaluation for all empioyees who worked at the water
treatment plant was inifiated on September 15, 2003 at the Ministry of
Heaith (MOH) Occupational Heaith clinic of Kuwait. Dr. Sudhir Desaj
CiH of KBR is coordinating activities under direction of Dr. Robert

- Conte, Medical Director of Halliburton.

Medical evaluation of all employees who worked at the site will also
be conducted after 3-months and 6-months at the MOH clinic to
determine excretion of elevated chromium levels in blood. Dr. Rao of
MOH and Dr, Conte & Dr. Desai of KBR will be responsible for
coordinating efforis.

Dr. Sudhir Desai will evaluate QA/QC protocols for both laboratory
facilities:used for blood and urine testing in Kuwait prior to his
departure to Houston. He will also evaluate Inter laboratory and intra-
laboratory QA/QC protocol with split samples to document quality of
data. Split samples will also be tested by an accredited and certified
iaboratory in US for the validity of data.

Management and oversight of Medical Surveillance program will be
coordinated by Sudhir Desai. He will also coordinate records
management and documentation between MOH clinic and KBR.

Industrial Hyglene Issues

Sudhir Desai and Jason Allen of Houston Industrial Hygiene group
will conduct Industrial Hygiene assessment for Chromium and other
health hazards like Chlorine, ammonia on site.

Jason Allen, Industrial Hygienist will conduct air monitoring for total
Chromium & Chromium V| under various ambient conditions. All
samples will be mailed daily via FedEx/DHL to an AlHA accredited
laboratory for analysis. Laboratory will be directed to analyze sampies
with immediate turnaround. He wiil also collect water samples to
determinge Chromium levels in water.

Two industrial hygienists will be hired for the RIO project to conduct
health hazard assessment for current and new RIO projects. Chuck




Adams & Rick Hopper of the project will work with Sudhir Desai on
this issue. Both new Industrial Hygienists will report to HSE Manager
of the RIO project, with dotted line reporting to Sudhir Desai, HSE
Manager-IH/OH of Houston for technical support, guidance, and
direction. ‘ - ’

PPE Assessment

Jason Allen and Sudhir Desai will evaluate all Personal Protective
Equipment (PPE) like Gloves, Respirators, body coveralls, boots, and
goggies. All employees will use PPE determined by the industrial
hygienists and HSE department. ,

Engineering Controls:

industrigl Hygienists and RIO project HSE department will develop
adequate engineering controls to minimize Sodium Dichromate
emissions. This may include sealing of partial site of the water
treatment plant, and other dust control methods to minimize or
eliminate Sodium Dichromate exposure to site occupants. Project
Management support will be essential to implement this option.

Administrative Controls:

A 3-stage decontamination trailer will be necessary at the site for all
employees to maintain personal hygiene while on site. This trailer will
need potable water for shower, and sewer line connection.

A temperature controlled “Cool Room “trailer will also be necessary
as a rest area and break room for KBR employees. It will help
manage Heat Stress induced from ambient conditions and PPE.

Employee Training

RIO project HSE department will provide training to all employees
working at the site for PPE, Hazard Communication, Psrsonal
Hygiene, and Heat Stress. No employee will be permitted on site,
unless training is received.



Site Control:

All employees entering the site will be required to sign in the logbook.
Sub-Contractors:

All sub-contractors working at the site will be required to comply with
all contractual terms to protect their employees and others on site.
Project Management and HSE department will be responsibie for the
impiementation of the contractual terms and oversight of the sub
contractors.

Project sub-contract management and KBR legal depariment wili be
responsible for the review and interpretation of the contractual terms.

Path Forward-PM & HSE

Project Management, with assistance fram the project HSE
department, will communicate with all KER employees on current
- status of this issue. This will Include current and future plans for
protecting employees while working on the site.

Project Management and HSE department will also establish Multi
Employer hazard communication with the client, direct sub
contractors, and other contractors on site. If water testing indicates
Chromium contamination of the water, Project Management will
inform the client to communicate with the habitants in the surrounding

areas.
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LABORATORY ANALYSIS REPORT

g
A /&3:\ A & B Enwironmental Services, Inc. Report Date: 9/18/2003
,{f.\,} 8| 5y 1843 Federal Road Totaf No. Pages: 5

Houston, TX 77015

Client Project 10
Kuwalt-RIQ-01
KAR RIO-1 Chent PO #: Pending
Altn: Bruce Keyston / KBR-Team RIC APO AE 09304 ) Date Recelved:  8/10/2003 14:30
4100 Clinton Dr. 03-405A Collected by: Bruce Keyston
Houston, TX 77020
A A B Labs hax analyzed the following samples .. .
.
Your Sample ID ASBLshID

WTP-A-05 Guards Sleaping Area 55801-11

This Laboratory Is NELAC and AfHA certiffed. Thank you for chaosing A & B Labs.

Approvad By. ) Anafyst

Title:

. Date:

This rapart cannel be reproducad, sxeapt In full, without priee writtery parmission of A & 8 Labs. Results shown refate oaly to e Rems tested.

“Phone: 713-453-6000 wonw.ablabs.com



.t g - <obMNumber 59891
CUSTOMER: KBR RIQ-01

LABORATORY TEST RESULTS

Date: B0

PROJECT: Kuwait-RIG-01 ATTN: Bruce Keysion / KB
Client Sampie 1D Msthod Flow Rata | Sampling | Volume ! up DF | Datlmit , |Concantration Anmalyst | Analysis | LabiD ﬂ
Parameter LM} Time{Min) | (Liters) | Delectad ) * {mgim3) iniflals | Data/Time | Matrix
P-A-D5 Guards Bleeping 9162003 5 5088411
ﬁs.mo_wa:ﬂ. NIOSH 7300 35 252 882 BRL 1 2 < 0.002 SEC 20:09 Cassaita
. 8672003 | §9891-11
Chromium NIOSH 7300 35 252 a8z BRL 1 F4 <0.002 SEC 20:08 Cassette

** BRL — Balow Reporting Limit

Page 10f 1




.. % A&B Environmantal Setvicas, Inc.
+ 81 1843 Federal Road

. » Houston, Texas 77015

QUALITY CONTROL CERTIFICATE

Job Number: 58881

Ea X

Report Date: §/18/2003 - W

RCType: LCS and LCSD
Paratneter

Splks  LCS LCID 4GB LeED

* %WRPD %Rae
WMuthod Added - Result Result Rec% Rec% RPD CLimits CLimits QCBatchiD Qual.

Salenium NIOSH 7300 1 085 Joes | 85 28 10 <25 | 76126 | Qo9160Imase

Chromiym NIOSH 7300 1 0.97 0.99 o7 7] 2.0 <20 80120 | Q091603macr

QCType: Mathod Blank

Parametar Mathod CAS # Result Units D.F.  RptLimit QCHateh 1D Qual,
Selenlym NIOSH 7300 1782-49-2 8RL w { 2 Q091603mase

Chromium NIOSH 7300 7440-47-3 BRL ug 1 2 Q001803macy

** BRL~Below Reporting Limit

Pagaiof1
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LABORATORY ANALYSIS REPORT

Report Date: 9F18£2003

&~ A & B Environmental Services, inc.
Total No. Pages: 8

1643 Federal Road
Houstor; TX z701 5
Clisnt Project It
KBR-RIQ-01-CPS 34 8nd 5
_KBR RiO-01 Clisnt PO #: Panding
Atin;  Bruce Koyston / KBR-Team RIO APD AE 00304 Date Recalved:  9M10/2003 14:30
4100 Clinton Dr. 03-405A Colisctad by Jason McCaskill

Houston, TX 77020

A & B L ahs has analyzed the following samplss ...

-

Your Sample iD A&BLab D
CPS-} Utlitiy Trench Oif 58390-11
CPS-4 Uiy Tranch Gi £8330-12
CPS-5 Utlitiy Trench OF 5§5890-13
This Laboratory Is NELAC and AHA certified, Thank you for choosing A & B Labs.
Approved By: Prate;
TWa:

This raport cannot be repraduced, axcept in full, withau? prior writlen perrission of A & 8 Labs. Resuits shows ralate only o the ttams teatad.

Fhone; 713-453-6060 . www.ablabs.com



LABORATORY TEST RESULTS

f ASE Job Number: 55890 Data; SM&82003
CUSTOMER: KBR RIC-01 " PROJECT: KBR-RIO-01-CPE 34 ard 5 ATTN: Bruce Keyston/ KBR-Team RIQ
Customer Sampie ID: GRS-3 Utitly Trench O Lab Sample ID; 59850-11
. Dats Colleciad: B/8/2003 Samgple Matrix: Cit
Tene Colloctad:
Sample Loc./Other Info:
Test Mathed [ Parametar/Test Dagcription Resull Unita D.F. | RptLimit {Reg Limit ] Q| Date Time baatyst
SW-B46 8052 alychlorinated Biphenyls (PCBs5)
Arocior - 1096 BRL mg/Kg 5 25 o912 3:: | HG
Arocler - 1221 BRL mg/Kg & 25 09112 923 HG
Aroclor- 1232 BRL my/Kg 5 2.5 g2 823 HGE
Aroclor - 1242 BRL maikg 3 25 88/12 523 HG
Asocior - 1248 BRL mg/Kg 5 2.5 . 05/12 822 HG
Aroctor - 1254 BRL mgKg & 25 0812 923 HG
Arcclor - 12560 BRL myKg 5 25 09/12 223 HG

** BRL ~ Below Reporting Limit Pagas 1of3
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A&S Job Number: 58590

LABORATORY VEST RESULTS

Date: 9/18/2003

CUSTOMER: KBR RIO-01

" PROJECT: KBRRIO01-CP§34and 5.

ATIN: Bruce Kayston / KBR-Team RIQ

Custorer Samplo ID: CPS-4 Ulitly Trench OF Lab Ssmyle ID: 58880-12
Date Colectad: SIG2003 Sample Matrix: OF
Time Collected:
Sarnple Loc/Other Info:
Test Melhod | Pammetsc/Test Dascription Result Units DF. {Rptimit [RegLimt Qf Date Time
SW-048 5082 alychlorinated Biphenyls (PCBa)
Araclor - 1015 GRL mg/Kg 5 25 0912 823 | HG
Aroclor - 1221 BRI, mKg 5 25 09042 323 | MG
Arocor - 1232 BRL mgiKg 5 25 ognz 838 | MG
Aroclor - 1242 8RL mgiKg 5 25 o8z 8:23 | HG
Aroclor - 1248 BRL ma/Kg 5 25 012 923 | HG
Aroclor - 1254 BRL mg/Ky 5 25 0812 223 | HG
Aroclor - 1280 BRL mg/Kg 5 25 0812 923 | He
LA
Paga 2of3

= BRL -- Balow Raporting Limit




> LABORATORY TEST RESULYS

AW EP Ags Job Number: 65890

Date: 9182003

" PROJECT: KBR-RIO-04- CPS 3.4 and 5

ATTN: Bruce Keyston / KBR-Team RIO

MER: KBR RIO-01
Customer Sample [D: CPS-5 Utiiliy Trench Oil Lab Sampie ID: 59880-13
Date Coliecied: 9/8/2003 Sampla Matrbe. O3
‘Pime Colecled:
Sampie Loc.fOther Info!
Test Mathod Parametar/Test Descrigtion Result Units D.F. | Rptiimil JReg Limit |Qf Date Time Pnalyst
SW-B46 Ep82 Polychlorinated Biphenyls (PCRx)
Aroclor« 1016 BRL maka 5 2.5 0912 9:23 HG
Araglor - 1221 BRL mgiKg 5 25 0912 823 | MG
Araclor - 1232 BRL mg/Kg & 25 09512 9:23 HG
Arvclor - 1242 BRL mgiKg 5 25 09/12 323 HG
Aroclor - 1248 BRL mg/Kyg 5 25 09412 8:23 | HG
Aroclor - 1254 BRL myKg 5 25 0912 923 | HG
Aroclor - 1280 BRL mg/Kg 5 25 09712 823 HG
Page3of3

» BRL -- Bedow Reporting Limit




A & B Environmental Services, Ing, SAMPLE SURROGATE RECOVERY REPORT
> 1643 Fedaral Road

llﬂlnl Houston, Texas 77015 Job Number: 58860

Report Date: 911872003

un

Prrameter Method  CASE  ani mren  DF W g e Ayt - LeB Q
Tetmchloro-m-xylens {Sumogale) 5wW-846 BOR2 a77-0%-8 100 i.m..ml 5 8 12-108 8123 9:23 Hgoolla | 50880-11
Telrachioro-m-xylens (Surregats) SwW-46 0082 | A77-008 | 100 75 5 5 12-106 5989012
Tetrachloro-rm-xyiene {Sumopale) Sw-s46 8082 [ 877068 100 a0 5 80 12108 50880-13

Page 1 of 1



s A& D Environmental Services, Inc.
o870 1643 Faderal Road
g Houston, Texas 77015

QUALITY CONTROL CERTIFICATE

Job Number: 559390

Report Date: 9/18/2003

QCType: LCS and LCBD

: : Spike  1C8 LOSD LGS LCSD %RPD  %Rec
Parareter Mathiod Added Resuk  HResull Rec% Rec% RPD CLimiks CLmils  QCBatchiD Quat.
Arocior - 1016 SW-848 8082 2 {2031 |20% | 102 102 0.1 <35 42132 | q091103pchst
Arociar - 1260 SW.546 8082 2 2005 [ 2924 | 00 101 0.8 <35 42-132 | g0OTI03pchst
QCType: Method Blank
Paramater Method CAS ¥ Result Units B.F.  RptLimit QcBatch 1D Gual.
Aroclor - 1016 SW.845 8082 12674-11-2 BRL mpiKg 1 0.5 GOB1103pehst
Arocior - 1221 SW-846 8082 11104-28-2 BRL mplig 1 (1% qU81103pcbst
Araclor - 1232 . SW-B46 9082 11141165 BRL mglg 1 05 q091103pebsl
Aroclor - 1242 SW-546 8082 53489-21-8 8RL mglKg 1 05 q081103pebs1
Araclor « 1248 $W.g46 goaz 126872-29-6 8RL mg/Kg 1 0.5 q031103pehsi
Arocior - 1254 SW-646 8082 11097-65-1 8RL mgig 1 05 q08%103pebs?
Araclor - 1260 SW-846 BOB2 11096-82-5 BRL mg/Kg 1 05 4081103pcbed

** BRL~Below Reporting Limit

Page toft
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A 5% B Envimmnmental Services, Inc. Report Date: 8/27/2003
1643 Federal Road Total No. Pages: 6
Houston, TX 770185

Cliant Project ID
Kuwait-RI0-01
KBR RIC-01 Chant PO #: Pending
Atin:  Bruce Keyston Dale Received: 82072003 13:47
4160 Chnlon Dr. 03-405A Collected by: Bruce Keyston
Houston, TX 77020
A & B Labs hav snalyzed the holfowing samples ...
Your Sample iD ALBLabiD
LPG-PE-O1APG-Culside Office 5858811
WTP-A-D1Centar of bldg 59588-12
WTP-A-(2Norih end of bidg 53588-13
WTP-A-03/South end of bidg 59589-14
WTP-A-D4/Downwind of tanker . 5958845
WTP-P-01/Danny Langiomd 59688-16
WTF-P-024Jake Duhon £8588-17

This Lakoratory Js NELAC and AJHA certifled. Thank you for choosing A & B Labs,

Approved By: Anglyst:

Titla:

Date:

This repcrt cannct ha reproduced, extapt In full, without pdor written pofmission of A 8 B Labs. Resuits shown relate ondy {o the iama tosted.

Phone: 7 15-453-0060 www.ablabs.com



Job Number: 59588 LARORATORY TEST RESULTS Data: 8272003
CUSTOMER: KR RIO-01 PROJECT: KuwallRi0-01 T ATTN: Brrce Koystone
Cliont Sample 1D Maihod Flow Rate | Sampling | Volume ug D.F | BefLimk Concantration Analysi | Analysis Labin

Perameter (LM) Time(Min) [ {Liters) [ Detected g [mgima) Initials  [Dato/Time | Matrix
EPG-PE-0ULPGOutside Off W2672003 | 5956811
Lead NIOSH 7300 1 a00 1200 BRL 1 2 < 0.002 58 10:28 Air Cassetios
pTP-A-01/Canter of bidg 82602003 | 5856812
Salenivm NIOEH 7300 as 229 a01.5 BRL 1 2 < o022 85 10:21 Air Casseties
B/26/2003 | 54588-12
Chromium NIOSH 7360 a5 229 ant.s BRL 4 2 < D.0G2 28 10:31 Air Casaetiag
WTP-A-02/Harth and of bidg BIAB/2003 { 59588-13
Selenium RNIQSH 7300 3.5 218 163 BRL 1 2 < 0.003 85 10:36 Alr Cassstias
. 8/26/2003 | 558813
Chromium NIOSH 7300 35 216 768 24 1 2 0.003 85 035 | Alr Casssties
Tav.».&..uo_.s end of hidg 82612005 | 59550-14
Selsnium MIOSH 7300 a5 248 783 BRL 1 2 < 0.003 83 10:39 Air Cassettas
’ B/26/2003 | 50568-14
Chromium NIOSH 7300 3.6 218 763 BRL 1 2 = 0.003 S8 10:39 Alr Cnsealtos
WTP-AS4IDownwind of tan 8/26/2003 | 50508-15
Sqlenium NIOSH 7300 35 203 105 BRL 1 2 < 0.003 88 10043 Air Crssettes
W26/2003 | S9588-15
Chromium NIOSH 7300 k- 203 710.5 BRL 1 2 <0003 g8 10:43 Air Cassaties
MWTP-P-41/Danny Langford . &/26i2003 | 59508-16.
Selanium NIQSH 7300 3 280 840 BRL 1 2 < .002 85 10:46 Air Cassolles
226/2003 | Eo5A8-16
, Chromium NIOSH 73006 3 280 840 BRL 1 4 < 0.002 S8 10:48 Afr Cassattes

** B8R — Below Reporting Limit

Page f of 2



@ Job Nyumbar: S9588 LABORATORY TEST RESULTS Date: 82772003
CUSTOMER: KBR RIO-01 PROJECT: Kuwak-RID-01 ATTN: Bruce Keystona
- ICAent SamplaiD Mathod Flow Rata § Sampiing | Volums ug OF § Detlimit  {Concentration Annlyst | Analysis | LebID
Paramster {Lm) Time(Min) | (Liters) | Datacted {ug) (mg/m3) Initiols  [Date/Time | Matrix
Mte-P-02/Jake Dution 812672003 | 5958817

Sebanium MIOSH 7300 3 286 868 BRL 1 2 < 0,002 ss 10:50 | Ak Cassettes
81262003 | 59508-17

Chromium NIQSH 7300 3 288 858 BRL 1 2 % p.0az 58 10:50 | Air Casseltes

" BRL -- Below Reporting Limit Page 2af 2



&

A & B Envimnmantal Services, fnc.

1643 Fadoral Road
Housten, Texas 77015

QUALITY CONTROL CERTIFICATE

Job Number: 59588

2

Report Date; 8/27/2003

QCType: LGS and LCSD
Splke LCS  LCSD s Lesp %RPD  %Rec

Paramatar Method Added Resull Result Rec% Rec% RPD  Climits CLimits QC8atchiD Qun
Satanium NIQOSH v300 1 083 1 ] 93 48 63 <256 75-125 qDe2603airse

Chromium NIOSH T300 0.5 651 0.54 102 108 87 <25 To-126 QOB28DAAlr

Lead NIQSH 7360 05 049 0.53 2L} 106 78 <25 73127 Q032603A1

QCTyps: Muthod Blank

Parameter Mathod CAS # Hesult lUnlts D.F.  Rptlimit QCRatch I Qual
Salanium NIOSH 7300 782482 BRL, ug 1 2 qlA503aken

Chromiom NIQSH 7300 T440-47-3 ERL ug 1 2 CQOBZE0IAI
Enn NIOSH T300 T438.82-1 BRL ug 1 2 Q082603 Ak

** BRL~Balow Reparting Limit Page 1 of 1






To: Chuck Adams, Herbert E. Myers, Mrfee Sumpter, Kailash Singal; Bruce Habel; Jack Loveladdy
Cer Doug]as Fletcher; Greg Badgett; Donald Lippiatte Jr.; Paul Porter; Johnny Morney; Doug Wilson; Rod Kimbro, John
Waterous; Don Kane
Supject: Qarmat Ali WTP Soil Sample-Resufts

Following are the test results for the seil sample coliected at the Quarmat Ali Water Treatment Plant

on 7 August, 2003,

Soil Samples
Test 4 Unit CHR 1 CHR 2 CHR 3 CHR4 Protective
Required _ ‘Concentration Levels
{Surface Self) [ Surface Soil) | Surface Scil) { {Siudge) {PCL) for Sol]
| Barium mg kg 5.58 7.98 1.57 20.7 2800
v Jdmium_ | mg kg <1 <1 <1 8 52
Chromium_ | mg /&g 2681 3710 770 { 16459 23000
Lead mg kg 11.75 6.38 9.43 93 500
Arsenic mg /kg <1 <1 <1 8.28 24
Selenium mg kg 793 1031 220 5590 MG
2ing mg /kg 126 332 1743 3881 9500
Mercury mg /g <1 <1 <1 <1 2.1

Protective concentration levels (PCL) for soil media are defined as combined ingestion, dermal
contact, inhalation of volatiles and particulates, and ingestion of above ground and below ground

vagetables in soil per to the Texas Risk Reduction Program Tier 1 Residential Protective

_.ncentration Levels.

High levels of the Chromium, Selenium and Zinc have been deterrined.

2o

Chromium and Zinc were the resultants from use of chemicals, Sodium Dichromate and Zinc Suifate,
for corrosion inhibitars.

Alf analyzed concentrations are below PCL except the concentrations of selenium. The source of the

high concentrations of selenium is unknown at this time, based on the process knowiedge of the

operation of the WTP currently available.

KISR Laboratory was unable to analyze the samples for hexavalent chromium (Cr6+). In sodium
dichrornate, chromium exists in the hexavalent state. Hexavalent chromium is the more hazardous

form of chromium. The Tier 1 Residential PCL for hexavalent chromium in soils is 120 mg/kg.

Sludge samples collected from the concrete tank sump and from the groundwater seep in the 1
Stage Pump House 9 August 2003 have been express shipped to Southem Petroleum Laboratories,

T




An air sample collected at the door of the KER office trailer on 9 August 2003 was sent to SPL for
chromium analysis.

in the interim, based on the results of the KISR analyses, implementation of the recommendations for
limited access and the wearing of PPE stated in the lrip report dated 10 August 2003 should be
initiated and enforced. Medical monitoring for blood levels of chromium, selenium, and zinc should
be implemanted for all KBR personnel and KBR subcontractor personnel assigned fo the WTP.
Notification of these analytical results should also be given to other personne! who have been at the
WTP, including the US Army, British Forces, and SOC. (Rof fiim did

Additionally planning should begin, to implement an interim conective measure to seai the soils in the
areas designated in the WTP Plot Plan attached to the Trip Report dated 10 August, to prevent
additional KBR personnel and KBR subcontractor personnel exposure. At this time it is
recommended that consideration be given to using a liquid asphalfic sealant covered with gravel
....all rounded aggregate) to seal the contaminated areas.

A ROM for this corrective measure should be brepared and submited to USACE for approval prior to
taking any action.

For any questions, please contact me.

Young 1. Lee, P.E, PhD
Team RIO
Manager, Environmental Engineering

{865) 989-2835



