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I.	IDENTIFICATION 
Chemical Name: Benzyl chloride
Synonyms/Tradenames:   Alpha-chlorotoluene; (chloromethyl) benzene; chlorophenylmethane

CAS Number: 100-44-7
Molecular Formula: C7H7Cl
Structural Formula:
	                [image: chlorophenylmethane]
II.	CHEMICAL AND PHYSICAL PROPERTIES BUD89, LEW92, HAW77, NFP86, NIO88, NIO03, NIO04,ICS04, CRC89
	(Note:  Stabilized benzyl chloride may contain  fixed amounts of propylene oxide or carbonate solution.)
Physical State and Appearance: colorless to yellow, refractive liquid at room temperature
Odor Description:  unpleasant, irritating
Odor Threshold:  0.04 ppm (AIHA)
Molecular Weight: 126.58
Conversion Factors at 25 oC and 760 mm/Hg:  
	1 ppm =  5.19 mg/m3
	1 mg/m3 =   0.193 ppm
Vapor Pressure:   1 mm Hg at 22 oC (71.6 o F)
10 mm Hg at 60.8 oC (141.4  o F)
100 mm Hg at 142 oC (287.6  o F)
Melting Point:  -43 to -48 C (-45.4 oF)
Boiling Point:  179 C (355 o F)
Flammability Limits: LEL:  1.1% by volume in air;  UEL 14% by volume in air
Autoignition temperature:  585 C (1085 o F)
Flash Point: 67.2 C (153  oF) closed cup; 74 C (165.2 oF) open cup
Solubility:  Insoluble in water and miscible in most organic solvents
Special physical characteristics if any:  highly corrosive, attacks metals in presence of water, releases HCl gas
Ill.	USES/APPLICATIONS/OCCURRENCE/EXPOSURES:
Benzyl chloride is a chemical intermediate in the manufacture of dyes, plasticizers, lubricants, gasoline additives, pharmaceuticals, tanning agents, and quaternary ammonium compounds.
IV.	CURRENT EXPOSURE GUIDELINES
	Organization/Country 
	TWA 
(ppm) 
	Notations/Other Info 

	ACGIH TLV®
	1 ppm TWA
	Eye and respiratory tract irritation
A3 Confirmed animal carcinogen with unknown relevance to humans (ACGIH 2005)

	OSHA PEL
CA 5155 PEL

	1 ppm TWA
	Based on TLV of 1990
June 2008 OEHHA Reported 32x cancer risk at 1 ppm TWA

	NIOSH REL
	1 ppm Ceiling
	Acute irritant effects of benzyl chloride (NIOSH 78) where lowest exposure reported to induce a mild irritant effect in humans was 1.1. – 1.5 ppm for 5 minutes.

	AIHA WEEL
	Not Available
	



V.	ORGANIZATIONAL SOURCES AND RECOMMENDATIONS:
1. TLV (ACGIH 1996):   1 ppm TWA8 set to prevent lung injury and irritation of the eye, nose and throat. Based on an AIHA Hygienic Guide (Smyth 1956) summary of human sensory data which established that 1 ppm was an appropriate threshold to protect workers from irritation.  Carcinogenicity was described in the documentation but was not considered as an endpoint for setting the TLV value, but resulted in benzyl chloride being labeled A3 carcinogen (confirmed animal carcinogen with unknown relevance to humans).  Sufficient data were not available to recommend Skin or SEN notations or a TLV-STEL., however the practitioner is warned to control peak exposures using the ACGIH guidance on excursions above the TLV-TWA.
· Conflicting acute inhalation studies determined the two-hour LC50 in rats and mice to be 80 ppm and 150 ppm benzyl chloride respectively
· Back et al reported that all mice and rats survived a 1-hour exposure to benzyl chloride at 400 ppm.  
· Rabbits and cats exposed 8 hr/day for 6 days had eye and respiratory tract irritation 
· A dog exposed to 380 ppm for 8 hours died
· Skin sensitization in guinea pigs is reported

B. OEHHA: Acute Reference Exposure Level (REL):  2.4 x 102 for 1 hour to protect against mild eye and respiratory irritation.
· OEHHA could not develop levels protective against severe adverse effects or life-threatening effects in a number of instances due to the limitations of the database.
C. (EPA 2003):  
· Reference dose calculation (Non-cancer) No data
· Chronic Inhalation RfC Assessment: The health effects data for benzyl chloride were reviewed by the U.S. EPA RfD/RfC Work Group in 1991 and determined to be inadequate for derivation of an inhalation RfC.  The Screening-Level Literature Review in 2003 again did not identify any critical new studies.
D. CHEMINFO:  Corrosive to eyes, skin and respiratory tract; Inhalation of high concentrations can cause pulmonary edema
E.  Cancer:  
1. US EPA IRIS –
Classification — B2; probable human carcinogen
Basis — Based on inadequate human data and sufficient evidence of carcinogenicity in animals; namely significantly increased incidences of benign and malignant tumors at multiple sites in both sexes of mice and a significant increase in thyroid tumors in female rats. There was evidence of mutagenicity in a variety of test systems.  
The data for human carcinogenicity is inadequate.  Studies show that occupational exposure to benzyl chloride production processes where benzyl chloride is a minor reaction by-product may increase the risk of cancer-induced mortality.  However the data for benzyl chloride alone are considered inadequate because the studies included small numbers of cancer deaths and were based on exposure to mixtures or chlorinated compounds, and were confounded by cigarette smoking data which were missing to complete the evaluation.
Oral Slope Factor — 1.7E-1 per (mg/kg)/day
Drinking Water Unit Risk — 4.9E-6 per ug/L
Extrapolation Method — Linearized multistage procedure, extra risk
Drinking Water Concentrations at Specified Risk Levels:
	Risk Level
	Concentration

	E-4 (1 in 10,000) 
	2E+1 ug/L

	E-5 (1 in 100,000) 
	2 ug/L

	E-6 (1 in 1,000,000) 
	2E-1 ug/L


Tumor Type — thyroid, C-cell adenoma/carcinoma
Test animals — rat/Fischer 344, female
Route — gavage, corn oil
Reference — Lijinsky, 1986
	Administered Dose
(mg/kg, 3 times/week) 
	Human Equivalent
Dose (mg/kg)/day 
	Tumor
Incidence

	0
	0
	4/52

	15
	1.06 
	8/51

	30 
	2.12 
	14/52


The human equivalent doses were calculated by multiplying the experimental dose by 3 days/7 days and by 104 weeks/107.5 weeks. Because body weight gain data were not provided, a reference weight of 0.35 kg for rats was assumed. 
Using the data from Lijinsky (1986), slope factors were derived for the incidence of forestomach papilloma and carcinoma in male mice [5.6E-2 per (mg/kg)/day] and in female mice [1.2E-1 per (mg/kg)/day]. The rat C-cell adenoma/carcinoma data were used because they resulted in the highest slope factor. 
The unit risk should not be used if the water concentration exceeds 2E+3 ug/L, since above this concentration the slope factor may differ from that stated. 
Inadequate data available for quantitative estimates of carcinogenic risk from inhalation exposure.
2. IARC review of benzyl chloride reported that the substance did not induce micronuclei in mice treated in vivo.  It induced DNA strand breaks, but not unscheduled DNA synthesis or chromosomal aberrations in cultured human cells.  Conflicting results were obtained for the induction of sister-chromatid exchanges in human cells.  In cultured rodent cells, benzyl chloride induced sister-chromatid exchanges, chromosomal aberrations, mutation, and DNA strand breaks.  It induced somatic and sex-linked recessive lethal mutations in Drosophila; mitotic recombination, gene conversion, mutation and DNA damage in fungi; and mutation and DNA damage in bacteria. (8)
The International Agency for Research on Cancer (IARC) evaluated the animal carcinogenicity data and concluded that there was sufficient evidence of carcinogenicity in experimental animals.IARC82,IARC99 
The ACGIH classifies benzyl chloride as A3 -Confirmed animal carcinogen with unknown relevance to humans.ACG01, ACG04
Mathematical computation of bioassay data using the chronic bioassay data with benzyl chloride in rats and miceLIJ86 and the method adopted by the National Research Council's Committee on ToxicologyNRC86 that is based on a version of the multistage model for calculating cancer risk,CRU84 exposures below 116 ppm benzyl chloride do not seem to pose a significant (1 in 10,000) carcinogenic risk resulting from a 1-hr emergency exposure. This level is based on modeling the mouse bioassay data. (ERPG 2005)
3.   Proposition 65 :  On list for cancer as of May 2008
4.   Determination of the cancer risk: 
5. OEHHA Method:  One method for how to use the slope factor to estimate the cancer risk associated with the ACGIH TLV and 5155 PEL for benzyl chloride of 1 ppm.
 The U.S. EPA oral slope factor is 1.7 (mg/kg-day)-1. To derive a unit risk factor from an oral slope factor, a default approach that is often applied is:
Oral slope factor 	= 1.7E-1 mg/kg/day
Inhaled volume per day 	= 20 m3
Weight of male 	= 70 kg
Time 	= 24 hours
1.7 (mg/kg-day)-1 x 20 m3/day x 1/70 kg  = 0.0486 (mg/m3)-1
To estimate the cancer risk associated with the 5155 PEL or TLV of 1 ppm (which was reported by ACGIH to be equal to 2.6 mg/m3), the following approach which accounts for a worker exposure scenario can be taken where:
Unit risk exposure 	= 0.00486 mg/m3-1
TLV&PEL – 1 ppm 	= 5.19 mg/m3
Oral slope factor 	= 1.7E-1 mg/kg/day 
Inhaled volume per day 	= 20 m3
Weight of male 	= 70 kg
Time 	= 8 hours
Days 	= 5 days
Weeks 	= 50 weeks
Working Lifetime 	= 40 years
5.19 mg/m3 x 0.0486 (mg/m3)-1x 8 hr/24 hr x 5 d/7 d x 50 wk/52 wk x 40 yr/70 yr
The above approach produces a cancer risk of 0.0328, or approximately 32 excess cancer cases in 1,000 exposed workers when exposed to 1 ppm 8-hour TWA.
If the worker is assumed to have a heavier breathing rate, the calculation would be as follows:
5.19 mg/m3 x 0.0486 (mg/m3)-1x 20 m3/10 m3 x 5 d/7 d x 50 wk/52 wk x 40 yr/70 yr
With the heavier breathing rate, the cancer risk increases to 0.0650, or approximately 65 excess cancer cases in 1,000 exposed workers.
So, if a 5155 PEL or TLV of 1 ppm yields a cancer risk of 32 in 1,000 or 65 in 1,000 then a PEL associated with a cancer risk of 1 in 1,000 would be either 0.03 ppm or 0.01 ppm, depending on whether the heavier breathing rate for workers is used.
VI.	ANIMAL TOXICITY DATA
A.	Acute Toxicity
1.	Oral Toxicity
The following data have been reported for benzyl chloride:
Rats:	Oral LD50	1230 mg/kgVER77
 						625 mg/kgROD79
Mice:	Oral LD50	1620 mg/kgVER7
 780 mg/kgROD79
A single dose of 200 mg/kg benzyl chloride produced deaths in a significant, but unspecified, number of mice within a short time.LIJ86
2.	Dermal Toxicity
Benzyl chloride was injected intracutaneously at a dose of 0.01 mg per animal, twice weekly for 12 weeks into an unspecified number of guinea pigs.LAN36  Two weeks later, a drop of the test solution mixed with olive oil was spread on the shaved flank of each animal.  Results indicated that benzyl chloride was a sensitizing agent.
3.	Eye Toxicity/Irritation
In a vapor inhalation exposure study,RHC67 four rabbits exposed to benzyl chloride at a nominal concentration of 10 ppm for 6 hr showed no signs of eye  irritation or any other toxicity during either the exposure or the 14-day  observation period.  The initial response of extremely rapid breathing lasted for  about 15 min; thereafter, the animals rested quietly.
4.	Inhalation Toxicity
The RD50 in Swiss-Webster mice was reported to be 27 ppm.DUD92
Unspecified numbers of rats and mice were exposed for 2 hours to analytically determined static concentrations of benzyl chloride and observed for 1 month and 2 weeks, respectively.MIK64  Reported LC16, LC50 and LC84 values were 0.44, 0.74, and 1.2 mg/L (84, 141, and 228 ppm) respectively for rats and 0.23, 0.39, 0.62 mg/L (44, 74, and 118 ppm) respectively for mice.  All animals exposed at concentrations greater than 0.1 mg/L (19 ppm) showed signs of central nervous system excitation, ocular and respiratory mucosal irritation, and slowed respiration.  This degree of acute lethality is inconsistent with that reported by other investigators.
The same investigator also reported another experiment in rats to observe recovery from the effects of a single 2-hr exposure to benzyl chloride at mg/L (19 ppm).MIK64  The only significant effect noted was weight loss during the first 5 days following exposure.  The weights of exposed rats returned to their initial value 14 days postexposure, then increased by 29  3.7 g at the end of the 30-day observation period.  The mean 30-day weight gain in the control group was significantly higher.
Cats (one per concentration) were exposed to various concentrations of benzyl chloride ranging from 0.16 to 7.0 mg/L (30 to 1330 ppm) for 8 hr.WOL12  The effects produced were acute irritation and inflammation of the mucous membranes of the eyes, nose, mouth, and lungs.  These effects were observed at all concentrations.  The severity of these reactions varied with the concentration.  Cats (and 1 rabbit) survived 0.63 mg/L (120 ppm) and less, but died following 8-hr exposure to 0.89 mg/L (169 ppm) and higher; one cat was exposed for only 3 hr to 2.48 mg/L (471 ppm) and survived.
A second study,(SCH15) apparently a follow-up to that just described, also reported on the acute effects of high concentrations of benzyl chloride in cats, rabbits, and a dog, but the duration of exposure varied from 0.5 hr to 8 hr.  Generally, lethality was observed at exposure concentrations exceeding 200 ppm and exposure times of at least 6 hr.
Rats and mice (numbers not specified) survived a I-hr exposure to benzyl chloride at 2 mg/L (380 ppm), and 10/10 of both species survived a 1-hr exposure at 0.5 mg/L (95 ppm).DOT72
Groups of 5 male and 5 female rats were subjected to single 4-hour dynamic exposures to 340, 350, 380, or 400 ppm benzyl chloride and observed for 14 days.MON94A  Respiratory and general sensory irritation were seen at all concentrations.  Opacity of eyes was commonly seen at necropsy, some of which might have been post-mortem changes, but opacities were also seen in several animals prior to their death.  Total mortalities (both sexes combined) were 5, 6, 9, and 5 (of 10), respectively.  Excluding results for the 400 ppm group, calculated LD50s for males, females, and both sexes combined were 350, 340, and 340 ppm, respectively. 
B.	Subchronic Toxicity Studies
1.	Oral Toxicity
In a subchronic study,(LIJ86) groups of 10 or more F344 rats and B6C3F mice of each sex were dosed with benzyl chloride in corn oil by gavage at doses ranging from 15 to 250 mg/kg, 3 times a week for up to 26 weeks in rats, and from 6.3 to 100 mg/kg, 3 times a week for 26 weeks in mice.  All rats dosed with 250 and 125 mg/kg died within 3 weeks because of severe acute and chronic gastritis of the forestomach and acute myocardial necrosis and edema of the heart, particularly at the higher dose level. At a dose of 62 mg/kg, 4 of 16 female rats survived up to 26 weeks. Female rats given 30 mg/kg had hyperkeratosis of the forestomach.  In mice, the only lesion found was severe hyperplasia of the liver at high dose levels (50 and 100 mg/kg).
2.	Inhalation Toxicity
Groups of 30 male and female rats and male guinea pigs were dynamically exposed for 6 hours/day, 5 days/week to benzyl chloride at analytically determined concentrations of 0, 5, 62, or 148 mg/L (control, 0.95, 11.8, or 28.1 ppm) for a maximum of 27 weeks, with an interim sacrifice at 14 weeks.MON94B Blood and urine were collected prior to necropsy at 14 and 27 weeks and a number of organs were weighed and preserved; only those from control and 148 mg/L groups were examined microscopically.  No gross signs of toxicity were observed and there were no exposure-related changes in body weight or urine analyses; organs from animals exposed to the high concentration showed no lesions microscopically.  Male guinea pigs had a significant decrease in mean corpuscular volume and increased absolute and relative kidney weight at 148 mg/L; relative liver weight was increased at both 62 and 148 mg/L. Female rats had increased absolute and relative kidney and spleen weights at 148 mg/L.  Male rats had decreased absolute and relative heart weights at 148 mg/L; relative heart weights were also decreased at both lower concentrations.  Overall, the authors judged the NOAELs to be 62 mg/L for rats of both sexes and 5 mg/L for male guinea pigs.
C.	Chronic/Carcinogenicity Studies
1.	Oral Toxicity
In a chronic oral toxicity study,LIJ86 benzyl chloride was administered to groups of 52 male and 52 female F344 rats and B6C3F mice at two dose levels by gavage in corn oil 3 times a week for 2 years.  The doses, selected on the basis of the subchronic study referred to above, were 30 and 15 mg/kg for rats and 100 and 50 mg/kg for mice.  The control group consisted of an equal number of animals treated with corn oil only.
The survival and weight gain in all benzyl chloride-treated groups were not significantly different from the control (corn oil-treated) group.  In mice dosed with 100 mg/kg, carcinomas of the forestomach were statistically significantly increased in males; combined carcinomas and papillomas of the forestomach were significantly increased in both males and females.  Also at 100 mg/kg, male mice had a signficant increase of hemangiomas-hemangiosarcomas of the circulatory system, and females had increased alveolar-bronchiolar adenomas or carcinomas (p = 0.053).  In the livers of male mice, but not of females, there was a significantly increased incidence of hepatocellular neoplasms at 50 mg/kg, but not at 100 mg/kg.
In rats given 30 mg/kg of benzyl chloride, 3 males developed squamous cell neoplasms (2 carcinomas and 1 papilloma) of the forestomach, and 1 female had a squamous cell papilloma in the oral cavity.  Although none of the control rats showed any tumors, the incidence of neoplasms did not reach the level of statistical significance.  Also at 30 mg/kg, female rats had statistically significantly increased thyroid C-cell adenomas or carcinomas.  The authors noted that doses administered were less than the maximum tolerated dose.
2.	Dermal Toxicity
A series of skin-painting experiments were conducted in female ICR mice.FUK81  In the first experiment, two groups - each consisting of 10 or 11 3-week-old weanling mice - received a skin application of 10 L (8.8 mg) benzene (control group) or 10 L (11.1 mg) benzyl chloride, three times weekly for the first 4 weeks and twice weekly thereafter, until the mice were sacrificed at week 43.  No deaths occurred, and no tumors were found in benzene-treated controls or in test animals.
In the second experiment, two groups of 20 female ICR mice, 7 weeks old, received a skin application of 25 L benzene (22 mg) or 25 L of a 9.2% solution of benzyl chloride in benzene (2.6 mg benzyl chloride per treatment per mouse), twice weekly for 50 weeks, and the mice were sacrificed at week 82.  By then, 20% of the control group and 50% of the test group were dead. Three mice in the test group had developed squamous-cell carcinomas of the skin and one had developed a Ieiomyosarcoma of the uterus.  Two mice in the treated group and two mice in the control group had lung adenomas. The difference in skin cancer incidence between the two groups was not statistically significant.FUK81
3.	Inhalation Toxicity
Chronic inhalation toxicity studies with benzyl chloride have not been reported.
D.	Mutagenicity
Benzyl chloride is a direct-acting alkylating agent and has been shown to be mutagenic in Salmonella typhimurium strains TA1535MCC75, ROS79, SIM79A and TA100ROD79, YAS78, NEU80 and in Escherichia coli strain WP2 uvra.NEU80  Also, studies have shown that it increases mitotic recombination in Saccharomyces cerevisiae D3SIM79B and transforms Syrian hamster embryo cells in vitro.  The lowest transforming dose was 0.1 g/mL.PIE78  Benzyl chloride was weakly mutagenic to Salmonella typhimurium strain TA100 and Eschericia coli WP2 uvr A(p), which are sensitive to the induction of point mutations (Venitt, 1982). It was also positive for genotoxicity in repair-deficient strains (Fluck et al., 1976; Rosenkranz and Leifer, 1980). Parry and Wilcox (1982) reported that benzyl chloride affects the replication and repair mechanisms in fungi. In Drosophila melanogaster, benzyl chloride was found to induce somatic mutations more readily than sex-linked alterations (Fahmy and Fahmy, 1982). In mammalian cultured cells, benzyl chloride was slightly mutagenic to DNA excision-repair deficient strains of CHO cells (Hoy et al., 1984), but was generally ineffective in increasing unscheduled DNA synthesis (Mitchell, 1976; Booth et al., 1983). Scott and Topham (1982) concluded that benzyl chloride was generally not mutagenic in in vivo mammalian systems, including the mouse micronucleus and sperm head abnormality tests.
E.	Reproductive/Developmental Toxicity
The effects of orally administered benzyl chloride on fetal development were determined following doses of 0.50, or 100 mg/kg in corn oil, given daily on days 6 through 15 of gestation. No toxic signs were observed in maternal rats, and the only statistically significant observation in fetuses was reduced crown-rump length at 100 mg/kg. Benzyl chloride did not statistically increase the number of skeletal and visceral variations. There were only 8 litters evaluated, and the study design did not include a high dose level that produced maternal toxicity.SKO86
F. 	Metabolism/Pharmacokinetics
Benzyl chloride is absorbed through the lungs and gastrointestinal tract.  It reacts with tissue proteins and is metabolized to benzyl mercapturic acid and benzoic acid.  Both free and glycine-conjugated benzoic acid have been recovered from the urine of benzyl chloride-treated animals.IARC82
G.	Other
A single 4-hr dynamic exposure to benzyl chloride at analytical concentrations of 12 to 22 ppm produced concentration-dependent behavioral changes in mice during a behavioral swimming test.DEC83  The animals survived the exposure.
VI.	HUMAN EXPERIENCE
A.	Odor Data
A controlled experimental exposure studyKAT30 determined the odor and irritation thresholds for some volatile chemicals that include benzyl chloride. In each test series, 5 or 6 volunteers were exposed to benzyl chloride vapor. For the odor and nasal irritation tests, each subject lifted the cover of a small, strongly ventilated hood, placed his nose well into the nose-piece and took one breath. To test for ocular irritability, each subject held one eye open to the airstream at the nosepiece for 10 seconds. The intensities of odor and pain perceived were recorded according to separate rating scales.
Participants described the odor of benzyl chloride as aromatic, benzene-like."  They rated benzyl chloride odor as just perceptible" at 0.04 ppm, "faint" at 0.32, "easily noticeable" at 2.6 ppm, and "strong" at 21 ppm.
B.	Irritation
In the odor perception study just described, eye irritation was rated as just perceptible" at 8 ppm, very unpleasant" at 17 ppm, "painfully strong" yet voluntarily endurable at 37 ppm, and "intolerable" at 80 ppm.  Nasal irritation was rated as "just perceptible" at 35 ppm.KAT30
One investigator noted a severe burning sensation in the eyes and copious tearing when exposed to benzyl chloride at an estimated nominal concentration of 0.16 mg/L (30 ppm) while conducting experiments to determine the effects of benzyl chloride in cats and rabbits.WOL12  Nasal irritation was said to be severe at 1.0 mg/L (190 ppm).
According to a 1926 report,MEY26 exposure to benzyl chloride at 85 mg/m3 (16 ppm) was found to cause intolerable eye irritation in humans. The report did not provide any supporting data, including duration of exposure.
Some instances of conjunctivitis and upper respiratory tract irritation were reported in a small group of workers intermittently exposed to benzyl chloride at concentrations up to 500 ppm.WAT47 In unreferenced commentsSMY56, benzyl chloride was described as a potent lacrimator, irritating to eye, nose and throat and capable of causing lung edema.  It was also inferred that the liquid causes severe corneal injury. 
C.	Workplace Experience
Production workers exposed to benzyl chloride at concentrations of approximately 2 ppm or greater were said to complain of weakness, rapid fatigue, persistent headache, increased irritability, a hot feeling, loss of sleep and appetite, and in some cases itching skin.MIK71  The same investigator also suspected disturbances in liver function based on biochemical indicators in blood.  The National Institute for Occupational Safety and Health (NIOSH) criteria document considered all of these observations to be questionable because of the lack of detailed information about the number of subjects, exposure conditions actual range of test concentrations measured, and simultaneous exposure to other chemicals.NIO78  The NIOSH position seems to be substantiated by other published data.NRC86
HEAC Health-based assessment and recommendation
The proposed HEAC 5155 PEL for Benzyl Chloride 0.03  ppm TWA to protect against the potential for excess cancer risk at the current TLV and 5155 PEL of 1 ppm.  The point of departure for the former TLV and PEL is eye and respiratory tract irritation which is believed to still be protective of the non-cancer endpoints reported and evaluated.  
However , the EPA IRIS risk assessment for cancer was used to calculate a concentration that would not increase the risk to workers from inhalation exposure during their working lifetime beyond 1 in 1000 cancer risk.  If a an 8-hour OEL of 1 ppm yields a cancer risk of 32 in 1,000 or 65 in 1,000 then a PEL associated with a cancer risk of 1 in 1,000 would be either 0.0.03 ppm or 0.01 ppm, depending on whether the heavier breathing rate for workers is used. The 0.03 ppm would also protect against all endpoints studied such as mild eye and respiratory tract irritation
	Non-cancer Endpoints:  Benzyl chloride was found to be mildly irritating to mice and rats’ eyes and respiratory tracts.  The OEHHA Acute REL is 2.4 x 102 for 1 hour. 
VII.	Air Sampling Methods
OSHA Method 07 for organic vapors and NIOSH Method 1003 for halogenated hydrocarbons both list benzyl 
chloride as an analyte.   OSHA has indicated that their lower reporting limit for benzyl chloride for this method is 1.1 ug/sample.  With a 10 liter recommended sample size at 0.2 liters/minute, this translates to a reportable air limit in a 50 minute air sample of 0.11 mg/M3 or 0.02 ppm.  A slightly larger air sample should allow for detection of less than 50% of the PEL being recommended.   NIOSH Method 1003 indicates a limit of quantitation (LOQ) of 4.5 ug per sample, which in a listed maximum sample size of 50 liter at 0.2 liters/min translates to 0.017 ppm in a 250 minute sampling period. 
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