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ABSTRACT: Volume 1 of thisreport documentsthe demonstration of atechnology developed by PRD, Inc, for control
of chromium emissions during hard chromium electroplating, the Zero Emissions System. The technology involves
placing ablanket of aproprietary fluid, called PRD-EL 1, on top of the plating bath. Thisfluid blanket preventsthefor-
mation of aerosols, which isthe mechanism by which chromium isemitted from the plating bath to the air. Themajority
of the testing was directed at demonstration of the effectiveness of chromium plating in the presence of theimmiscible
blanket. Testing was conducted at Benét L aboratories on couponsand actual partsfrom Army vehicles. Theresultsin-
dicate that PRD-EL 1 may cause deleterious effects on the plating process, as some of the parts failed qualitative tests
performed at Benét. However, some parts, which were plated without the fluid blanket present asabaseline control, also
failed thetests. Air sampling resultsindicatethat the presence of the PRD-EL 1 fluid reduced the chromium emissionsto
below the standard and the indoor air concentration below the previously established exposure limit but near the new
exposure limit.. Overall, the results indicate that the use of the PRD process would require additional testing before it
could be accepted for use in Army production and maintenance operations.

This second volume of the technical document isthe Center for Health Promotion and Preventive Medicine' s report on
air sampling performed during the Zero Emission System'’s technology demonstration.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.

All product names and trademarks cited are the property of their respective owners. The findings of this report are not to be
construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THISREPORT WHEN IT ISNO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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(1) Sampling Location. Line 2 of the Chrome Plating
Finishing Complex exhausts to a 28-inch ID stack (see Figure 2).
Two 4-inch ID ports, located at right angles to each other, are
114 inches (3 duct diameters) downstream and 53  inches (1.4
duct diameters) upstream from the nearest flow disturbances (the
induced draft fan and top of the stack, respectively). Per
USEPAR Reference Method (RM) 1 (reference 1), a veloccity traverse
of 24 sampling points (12 per traverse) was conducted using a
pitot tube/thermocouple assembly. A cyclonic flow check was
performed per USEPA RM 1 and was found to be acceptable.
Velocity traverse and the cyclonic flow data are found in
Appendix D.

FIGURE 2. LINE 2Z EXHAUST STACK

{(2) Sampling Procedures and Equipment. A&All sampling
was conducted according to USEPA sampling methods. The USEPA
RMg 1-4 (reference 1) were used to verify sampling points,
conduct velocity traverse and cyclonic flow checks, and to
determine moisture and stack gas content. Total chromium
gampleg were collected according to USEPA Method 306 (reference
2). A detailed description of the sampling procedures and
equipment used in the test iz included in Appendix B.
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{3) Sample Recovery and Analysis. The procedures for
recovery and analysis of all samples are discussed in Appendix
C. The U.S. Army Center for Health Promotion and Preventative
Medicine (USACHPPM) contract lab, Severn Trent Laboratory
located in Sacramento, California, performed USEPA RM 306
analyses.

e. Indcor Ambient Air Sampling. At the request of the
USEPA, Total Suspended Particulate (TSP) samplers were used to
determine the Cr levels in the indoor atmosphere.

(1) Sampling Location. Two high-volume TSP samplers
. were sited on the chrome plating line in Building 114. The West
sampler was located approximately six feet west of chrome
plating vat 12B (SN K0%66). The East samfpler was located
approximately 12 feet east of chrome plating wat 12B. Both
locations are shown in Figures 3-5.

(2) Sampling Procedures and Equipment. High-Volume
TSP samplers were used to collect air samples from the atmosphere
inside of Building 114. The sampling was to determine the
emissions generated from the chromic acid used in the chrome
plating operation. The TSP is considered to be all airborne
solid and low vapor pressure liquid particles (mist) with an
aerodynamic particle size ranging from approximately 0.8um to
greater then 100pm. All TSP samples were collected according to
Title 40, Code of Federal Regulations (CFR) 50, Appendix B,
Reference Method for the Determination of Suspended Particulate
Matter in the Atmosphere (High-Volume Method) (reference €). The
sampling team used two Graseby-Andersen Model GTZ200 high-wvolume
TSP samplers to sample for Cr. The TSP sampler operated by
drawing a measured quantity of ambient air into a covered housing
and through an 8 x 10-inch quartz fiber filter for a two hour
sample duration. Two=hour samples were collected to coincide
with the stack sampling run times. A total of nine samples were
collected with each sampler.
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f. Sampling/Analytical Quality Assurance (QA)/Quality
Control (QC).

(1) QA/QC cbjectives. The QA/QC objectives and
methods for this Treatability Study are provided in the
following paragraphs.

(2) USEPA RM 306 Procedures. The QA/QC for emission
sampling consisted primarily of performing necessary
calibrations per references 1 and 7 and operating stack-sampling
equipment per reference 1. Appendix I contains a summary of the
calibration data. The QA/QC procedures for this train included
analysis of media blanks such as the filter and reagents. The
blank analytical results are provided in Appendix H.

{(3) TSP Samplers.

{a) Eguipment Calibration. The high-volume TSF
samplers were calibrated and checked for leaks at the staging
area prior to set up at the sample sites. A calibrated orifice
transfer standard kit, traceable to NIST, was used to calculate
each sampler’s flow parameters. Calibration of the twoe high-
volume samplers yielded acceptable correlation coefficients (r)
greater than 0.9290, as required by 40 CFR Part 50, Appendix B
(reference 6). Flow checks were performed at the beginning and
end of each sampling event teo ensure proper equipment operation.
Periodic flow checks during sampling events were also performed.
Valid samples had flow rates betwesen 1.1 and 1.7 m?/minute, and a
total sample time of 2 hrs. The results of the flow checks were
entered on TSP field data sheets (see Appendix G).

{b) Sample Preservation., Prior to field use, all
guartz fiber filters were visually inspected for tears and
pinholes. Each filter was then placed in individual, protective
filter envelopes. While at ANAD all filters were maintained in
their envelopes and stored in the chemistry laboratory in
Building 114. All filters were prepared and recovered in this
same room.

{c) BSample Validation Criteria. All sample run times
were within the two-hour sample duration as well as the required
flow rate of 1.1 - 1.7 cubic meters per minute (m*/min). All
calibration criteria were met, to include that no single point
flow check was greater than +/- 10% deviaticn and sampler
regression coefficients were greater than 0.99.
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APPENDIX A
REFERENCES

1z Title 40 CFR, 1998 Revision, Part 60 Appendix A, Reference
Methods.

Z. Title 40 CFR, 2001 Revision, Part @3 Appendix A, Test
Methods.

LS Test Metheds for Evaluating Sclid Waste, SW-846, Third
Edition, December 1996, USEPA.

4. USEPA, Manual APTD-0576, March 1983, Maintenance,
Calibration, and Operation of Isokinetic Scurce Sampling
Equipment.

Sa USEPA, Publication No. 600/4-77-027B, March 1983, Quality
Assurance Handbook for Air Pollution Measurement Systems, Volume
II, Staticonary Source Specific Methods.

6. Title 40 CFR, 1998 Revision, Part 50, Appendix B, Reference
Method for the Determination of Suspended Particulate Matter in
the Atmosphere (High Volume Method).
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APPENDIX C
SAMPLE RECOVERY AND ANALYSIS

1. STACK GAS.
2. Stack Gas Composition. Since this is not a fuel

burning socurce, gas composition will be considered as ambient
air (i.e., 79 percent N;, and 21 percent 0;).

b. Stack Gas Moisture Determinaticon. Moisture was
collected in the impingers of each sample train. All impingers
were kept in an ice bath so that the final impinger stack gas

'exit temperature did not exceed 68 °F. Total moisture was

determined by weighing the impingers and contents before and
after each run. The weight, in grams, gained by the impingers
was equal to the volume, in mL, collected during the run. The
impingers were weighed on a top loading balance accurate to 0.1
gram.

2. USEPA RM 306 DETERMINATION. Total chromium emissions were
collected using RM 306 (reference 2) sampling trains.

a. BSample 1. Measured the volume of the first, second,
and third impingers, then quantitatively transferred the liquid
into a labeled sample container (Container 1). Rinsed the probe
nozzle, probe liner, flex line, the three impingers and
connecting glassware with approximately 200 to 300 mL of 0.1 N
NaOH. This rinse was added to Container 1. Then, placed a
signed and dated sample custody seal over the lid and top of jar
to ensure the lid is not removed prior to the analytical lab
receiving the sample.

3. TSP SAMPLER. The indoor chromium was collected using TSP
samplers. The sampler operates by drawing a measured quantity
of ambient air into a covered housing and through an 8 x 10 inch
QMA guartz fiber filter for a desired sample period. Chromium
samples were prepared according to 40 CFR 50, Appendix G
(reference 6). Any Chromium collected was leached off the
filter with a diluted nitric acid solution on a hot plate for
approximately 30 minutes and then analyzed by USEPFAR Method
200.8-Inductively Coupled Plasma-Mass Spectrometry ,(IPC-MS).

The concentraticon of Chromium was determined by dividing the
reported mass by the volume of air drawn through the filter
during the sampling period. A field blank and a trip blank were
submitted with the batch of samples.
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