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Appendix 13.4

. REAGENTS: EQUIPMENT:
9. Hotplate, surface temperature 140°C.

10.  Bottles, polyethylene, 100 ml.

Clean all glassware with cong. nitric
acid and rinse thoroughly with
distilled or deionized water before
use.

SPECIAL PRECAUTIONS: Perform all acid digestions in a fume hood.

SAMPLING:

1. Calibrate each personal sampling pump with a representative sampler in line.

2. Sample at an accurately known flow rate between | and 4 I/min for up to 8 hrs for TWA
measurements.! Do not exceed a filter loading of ca. 2 mg total dust.

SAMPLE PREPARATION:

NOTE: The following sample preparation gave quantitative recovery (see EVALUATION
. OF METHOD) [9]. Steps 4 through 9 of Method 7300 or other quantitative
ashing techniques may be substituted, especially if several metals are to be

determined on a single filter.

ad

Open the cassette filter holders and transfer the samples and blanks to clean beakers.

4. Add 3 ml conc. HNO,, and 1 ml 30% H,0, and cover with a watchglass. Start reagent
blanks at this step.

NOTE: If PbO, is not present in the sample, the 30% H,0, need not be added [3,9].

5. Heat on hotplate (140°C) until most of the aci‘d has evaporated.

6. Repeat two more times using 2 ml conc. HNO, and 1 ml 30% H,0, each time.

7 Heat on 140°C hotplate until a white ash appears.

8. When sample is dry, rinse the watchglass and walls of the beaker with 3 to 5 ml 10%
HNO;. Allow the solution to evaporate to dryness.

2 Cool each beaker and dissolve the residues in 1 ml conc. HNO,.

' Editor’s Note: Use a flow rate of 2 liters/minute and a closed-face 37 mm cassette.

D-3
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10.  Transfer the solution quantitatively to a 10 ml volumetric flask and dilute to volume with
distilled water.

NOTE: If the concentration (M) of any of the following is expected to exceed the lead
concentration (M) by 10 fold or more, add 1 ml 1 M Na,EDTA to each flask
before dilution to volume: CO, PO,, T, F, CH,COO". If Ca™ or SO are present
in 10-fold excess, make all standards and samples 1% (w/w) in La™ [8].

CALIBRATION AND QUALITY CONTROL:

1. Prepare a series of working standards covering the range 1 to 20 ug Pb/ml (1 to 200 pg
Pb per sample) by adding aliquots of calibration stock solution to 100 ml volumetric
flasks. Dilute to volume with 10% HNO,. Store the working standards in polyethylene
bottles and prepare fresh weekly.

12, Analyze the working standards together with the blanks and samples (steps 17 and 18),
13.  Prepare a calibration graph of absorbance vs. solution concentration (pg/ml).

14.  Aspirate a standard for every 10 samples to check for instrument drift,

15.  Check recoveries with at least one spiked media blank per 10 samples.

16.  Use method of additions occasionally to check for interferences.

MEASUREMENT:

17.  Set spectrophotometer as épeciﬁed by the manufacturer and to conditions on page 13.6-1.

NOTE: An alternative wavelength is 217.0 nm [10]. Analyses at 217.0 nm have slightly
greater sensitivity, but poorer signal-to-noise ratio compared to 283.3 nm. Also,
non-atomic absorption is significantly greater at 217.0 nm, making the use of D,

or H, continuum correction mandatory at that wavelength.

18.  Aspirate standards, samples and blanks. Record absorbance readings.

NOTE: If the absorbance values for the sampl;:s are above the linear range of the

standards, dilute with 10% HNO,, reanalyze and apply the appropriate dilution
factor in the calculations.

CALCULATIONS:

19.  Using the measured absorbances, calculate the corresponding concentrations (pg/ml) of
lead in the sample, C,, and average media blank, C,, from the calibration graph.
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20.  Using the solution volumes (ml) of the sample, V,, and media blanks, V,, calculate the
concentration, C (mg/m,), of lead in the air volume sampled, V (L):

CV, -GV,
c , mg/m®
v

EVALUATION OF METHOD:

Method 8241 [7] was issued on October 24, 1975, and validated over the range 0.13 to 0.4 mg/
m’ for a 180 1 air sample, using generated atmospheres of lead nitrate [2]. Recovery in the range
18 to 72 g Pb per sample was 98%, and collection efficiency of 0.8 um mixed cellulose ester
filters (Millipore Type AA) was 100% for the aerosols. Subsequent studies on analytical
recovery of 200 pg Pb per sample gave the results [3,9];

Species Digestion Method Analytical Recovery, %
Pb metal HNO, only 92 +£4
Pb metal HNO, + H,0, 103 £3
PbO HNO, only 93 + 4
PbS HNO, only 935
PbO, HNO; only 823
PbO, HNO, + H,0, 100 = 1
Pb in paint* HNO, only 95+ 6
Pb in paint* HNO, + H,0, 95+ 6

* Standard Reference Material #1579, U.S. National Bureau of Standards.

Additional collection efficiency studies were also done using Gelman GN-4 filters for the
collection of Pb fume, which had geometric mean diameter of 0.1 pm [3]. Mean collection
efficiency for 24 sampling runs at flow rates between 0.15 and 4.0 Umin was > 97 < 2%.
Overall precision, s,, was 0.072 for lead nitrate aerosol [2,7] and 0.068 for Pb fume [3,9].

REFERENCES:

[11  Criteria for a Recommended Standard...Occupational Exposure to Inorganic Lead (Revised

Criteria), U.S. Department of Health, Education and Welfare, Publ. (NIOSH) 78-158
(1978).

[2]  Documentation of the NIOSH Validation Tests, U.S. Department of Health, Education and
Welfare, Publ. (NIOSH) 77-185 (1977).

[3]  Heavy Metal Aerosols: Collection and Dissolution Efficiencies, Final Report of NIOSH
Contract 210-79-0058, W.F. Gutknecht, M.H. Ranade, P.M, Grohse, A. Damle, and D.
O’Neal, Research Triangle Institute; available as Order No. PB 83-106740 from NTIS,
Springfield, VA 22161 (1981).

D-5

45



Appendix 13.4

(4]

(5]
(6] -
(7]

(8]

(%]

(10]

NIOSH Manual of Analytical Methods, 2nd ed., V. 1, P&CAM 102, U.S. Department of
Health, Education and Welfare, Publ. (NIOSH) 77-157-A (1977).

Ibid, P&CAM 191.

Ibid, P&CAM 214.

Ibid, V. 3, 8341, U.S. Department of Health, Education and Welfare, Publ. (NIOSH) 77-
157-C (1977).

Ibid, V. 5, P&CAM 173, U.S. Department of Health, Education and Welfare, Publ.
(NIOSH) 77-157-A (1979).

Ibid, V. 7, (revised 3/25/81), U.S. Department of Health, Education and Welfare, Publ.
(NIOSH) 82-100 (1982).

Analytical Methods for Atomic Absorption Spectrophotometry, Perkin-Elmer (1976).

METHOD REVISED BY: Mark Millson and R. DeLon Hull, NIOSH/DPSE; S341 originally

validated under NIOSH Contract CDC-94-74-45; additional studies
under NIOSH Contract 210-79-0058.
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APPENDIX E

OSHA LEAD IN CONSTRUCTION STANDARD
(29 CFR 1926.62)

http://www.osha.gov/pls/oshaweb/owadisp.show document?p table=STANDARD
S&p i1d=10641
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APPENDIX F

STATE OF MARYLAND REGULATIONS
“PROCEDURES FOR ABATING LEAD CONTAINING
SUBSTANCES FROM BUILDINGS”
(COMAR 26.02.07)

http://www.dsd.state.md.us/comar/26/26.02.07.00.htm
http://www.dsd.state.md.us/comar/26/26.02.07.01.htm
http://www.dsd.state.md.us/comar/26/26.02.07.02.htm
http://www.dsd.state.md.us/comar/26/26.02.07.03.htm
http://www.dsd.state.md.us/comar/26/26.02.07.04.htm
http://www.dsd.state.md.us/comar/26/26.02.07.05.htm
http://www.dsd.state.md.us/comar/26/26.02.07.06.htm
http://www.dsd.state.md.us/comar/26/26.02.07.07.htm
http://www.dsd.state.md.us/comar/26/26.02.07.08.htm
http://www.dsd.state.md.us/comar/26/26.02.07.09.htm
http://www.dsd.state.md.us/comar/26/26.02.07.10.htm
http://www.dsd.state.md.us/comar/26/26.02.07.11.htm
http://www.dsd.state.md.us/comar/26/26.02.07.12.htm
http://www.dsd.state.md.us/comar/26/26.02.07.13.htm
http://www.dsd.state.md.us/comar/26/26.02.07.14.htm
http://www.dsd.state.md.us/comar/26/26.02.07.9999.htm
http://www.dsd.state.md.us/comar/26/26.16.01.07.htm
http://www.dsd.state.md.us/comar/26/26.16.01.11.htm
http://www.dsd.state.md.us/comar/26/26.16.01.18.htm
http://www.dsd.state.md.us/comar/26/26.16.02.05.htm
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APPENDIX G

STATE OF MARYLAND REGULATIONS
“ACCREDITATION AND TRAINING FOR LEAD PAINT ABATEMENT
SERVICES”

(COMAR 26.01.01)

http://www.dsd.state.md.us/comar/26/26.16.01.00.htm
http://www.dsd.state.md.us/comar/26/26.16.01.01.htm
http://www.dsd.state.md.us/comar/26/26.16.01.02.htm
http://www.dsd.state.md.us/comar/26/26.16.01.02-1.htm
http://www.dsd.state.md.us/comar/26/26.16.01.03.htm
http://www.dsd.state.md.us/comar/26/26.16.01.04.htm
http://www.dsd.state.md.us/comar/26/26.16.01.05.htm
http://www.dsd.state.md.us/comar/26/26.16.01.06.htm
http://www.dsd.state.md.us/comar/26/26.16.01.07.htm
http://www.dsd.state.md.us/comar/26/26.16.01.08.htm
http://www.dsd.state.md.us/comar/26/26.16.01.09.htm
http://www.dsd.state.md.us/comar/26/26.16.01.10.htm
http://www.dsd.state.md.us/comar/26/26.16.01.11.htm
http://www.dsd.state.md.us/comar/26/26.16.01.12.htm
http://www.dsd.state.md.us/comar/26/26.16.01.13.htm
http://www.dsd.state.md.us/comar/26/26.16.01.14.htm
http://www.dsd.state.md.us/comar/26/26.16.01.15.htm
http://www.dsd.state.md.us/comar/26/26.16.01.16.htm
http://www.dsd.state.md.us/comar/26/26.16.01.17.htm
http://www.dsd.state.md.us/comar/26/26.16.01.18.htm
http://www.dsd.state.md.us/comar/26/26.16.01.19.htm
http://www.dsd.state.md.us/comar/26/26.16.01.20.htm
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APPENDIX H

LEAD EXPOSURE STANDARDS
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LEAD EXPOSURE STANDARDS

Lead Paint

« XRF Readings >0.7 mg/cm’ (MDE Limit)
e Paint Chip Analysis > 0.5% or 5,000ppm

Lead Dust (MDE & HUD)

= Floors 40 mcg/ft*
= Window Sills 250 mcg/ft?
- Window Wells 400 mcg/ft?

Lead in Soil (EPA)
e >400 ppm

Lead in Water (EPA)

e 15.0 ppb (EPA Action Level)

Blood Lead
e Workers 50mcg/dl (OSHA /HUD Standard for
medical removal)
e Children 10 mcg/dl (CDC ““Level of Concern”)
e Pregnant Women No Present Standard. MDE recommended

Level of Concern is 10 mcg/dl)

Airborne Lead

e OSHA Action Level 30 mcg/m’®
« OSHA PEL 50 mcg/m®

Certain activities are considered by OSHA to be so inherently dangerous that full worker
protection to include respirators, protective clothing, wash-up facilities and a prohibition
of eating, drinking and smoking in the workplace is required until exposure monitoring
indicates that it is not necessary:

e Welding, cutting or burning where lead based paint is present; or
e Manual demolition of lead painted components; or

e Machine sanding of lead-based paints; or

e Abrasive blasting of lead based paint.
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