
 
 
 
September 22, 2005 
 
Attention:  David B. Nielsen, Director of Landfill Compliance 
Clean Harbors Deer Trail, LLC 
2500 West Lokern Road 
PO Box 787 
Buttonwillow, CA 93206 
 
Re:  Request for License-Financial Assurance and Standard Operating Procedures 
 
This letter is a follow-up to our meeting on September 9, 2005 and a request for additional documentation to 
resolve issues and deficiencies identified with your January 31, 2005 license application to operate a low-level 
waste disposal facility in Colorado.  Please provide appropriate documentation to resolve each of the following 
items.  
 
Decommissioning Warranty 
 
Condition 45 of the draft Radioactive Materials License requires Clean Harbors establish a Department-approved 
financial warranty for decommissioning that meets the requirements of RH 3.9.5.  Clean Harbors has proposed to 
establish an external sinking fund for this warranty as described in RH 3.9.5 (4).  Please submit documentation of 
the proposed sinking fund for decommissioning, which includes the following: 
 

1. In consideration of your proposal to have a partial sinking fund for decommissioning, the Department 
maintains the requirements specified in condition 45 of the draft license. The value of sinking fund must 
be sufficient to ensure decommissioning of the facility in accordance with the requirements in RH 3.9.5 
(4) and 3.9.5.5.  The Department expects that a full fund be established within twenty (20) years from the 
issuance of the license.   

2. The sinking fund must be coupled with a surety method or insurance.  This surety method or insurance 
must include the following provisions: 

a. The policy or bond must specifically include coverage for decommissioning pursuant to the 
Radioactive Materials License, the Colorado Radiation Control Act and the Colorado Rules and 
Regulations Pertaining to Radiation Control. 

b. The surety or insurance company shall become liable on the obligation upon a written notification 
by the Department in accordance with the provisions of CRS 25-11-111. 

c. The licensee shall provide to the Department written notification at least ninety (90) days prior to 
cancellation, termination, or revocation of the warranty.  However, no such termination shall 
become effective until the surety or insurance company receives written authorization for 
termination of the bond or insurance from the department. 

d. The surety or insurance company shall provide to the Department written notification at least 
ninety (90) days prior to cancellation, termination, or revocation of the warranty. 
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3. The Department prefers the external sinking fund for decommissioning be established in an account with 
the State Treasury. 

 
Long-Term Care Warranty 
 
Condition 45 of the draft Radioactive Materials License requires Clean Harbors establish a Department-approved 
financial warranty for long-term care that meets the requirements of RH 3.9.5.10.  Clean Harbors has proposed to 
establish an external sinking fund for this warranty as described in RH 3.9.5 (4).  Please submit documentation of 
the proposed sinking fund for long-term care, which includes the following: 
 

4. As required by 3.9.5.10, the value of sinking fund shall be enough that with an assumed six percent 
annual real interest rate, the annual interest earnings will be sufficient to cover the annual costs of site 
surveillance by the Department, including reasonable administrative costs incurred by the Department, in 
perpetuity, subsequent to the termination of the license. The Department expects that a full fund be 
established within twenty (20) years from the issuance of the license. 

5. The sinking fund must be coupled with a surety method or insurance.   The surety or insurance must 
include the provisions listed above in Item 2. 

6. The Department prefers the external sinking fund for long-term care be established in an account with the 
State Treasury. 

   
SOP on Radiation Protection Records 
 

7. The list of Record Keeping requirements found in Section 8.0 of the Radiation Protection Plan and in the 
SOP on Worker Radiation Protection Records does not include Records of Individual Monitoring Results 
and Records of Waste Disposal as required by RH 4.46 and RH 4.48. 

 
SOP on Individual and Area Dosimetry 
 

8. Section 5.4 –Reference is made to the Deer Trail Standard Operating Procedure on Records Management.  
A procedure under this title is not included in the latest set of SOPs. 

9. Section 6.1- Should read “dose rates shall be measured quarterly or more frequently, as determined by the 
Deer Trail RSO…” These measurements should not be conducted less frequently than quarterly. 

 
SOP on Airborne Monitoring 
 

10. The current Air Monitoring Plan does not include monitoring to demonstrate that the interim cover of the 
disposal cell will meet effluent limits for radon.  Please submit a plan for determining background radon 
levels around the disposal cell and periodic sampling and analysis for radon effluent concentrations at an 
appropriate number of locations around the disposal cell. 

11. In your letter dated July 7, 2005, your response to the Department’s comment 11 states that radionuclide 
instrumentation will be selected and designed to comply with the requirements of EPA 40 CFR 50 
Appendix B.  What instrumentation will be designed and used?  Please provide a detailed description of 
the manufacturer, model and configurations that will be used.  

12. Section 5.1- There is an inconsistency between the sample collection frequency (every two weeks) and 
the sample evaluation frequency (weekly).  Weekly collection and analysis of the filters is appropriate. 

13. Section 5.3- How will background levels for air samples be determined?  Actions based on mean plus two 
standard deviations are preferable to action based on twice background.  

14. Offsite analysis of sample filters should be performed monthly rather than quarterly to verify that air 
concentration limits do not exceed effluent limits. 

15. Section 5.4- The detection limits proposed should be in the form of activity per cubic meter of air 
sampled. 
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16. Full quality assurance and quality control results should be included in the records. 
 
SOP on Gate Monitoring System 
 

17. The procedure for the gate monitoring system permits the RSO a great deal of discretion to adjust the 
alarm set point for the gate monitor.  This discretion is not supported by calculations, procedures, and 
criteria to be used by the RSO in making these adjustments.  

 
The use of a gate alarm is one of three means proposed by CHDT to ensure that material received at the 
facility for disposal are within the authorizations granted by the license.   The alarm set point for 
monitoring of trucks of waste should be determined, approved by the Department, and enforced 
judiciously by CHDT. 
 
The alarm set point should be determined to represent the highest possible exposure based on the 
authorizations in the license, taking into consideration such factors as shielding from the sides of the 
truck, geometry, and the efficiency of the monitoring system for the isotopes in question.   In addition a 
small contingency factor of 5-10% higher than model results could be incorporated into the alarm set 
point to account for situational variances between the real world and computer modeling.  Once the alarm 
set point is determined, it should remain the same for all trucks of regulated waste.  If a truck exceeds this 
alarm set point it should be rejected until further testing can be performed on the load to ensure that it 
doesn't exceed the authorized limits. 
 
If based on operational data, the facility can support modification to the alarm set point, the value of the 
set point can be changed following a review by the Department.    

 
Routine Radiation Surveys 
 

18. Section 5.4- Please clarify what work areas are to be surveyed for contamination.  Areas where there is 
the potential for contamination to spread to clean areas should be surveyed. 

19. Section 5.4 – How often are the work area contamination surveys performed? 
20. Sections 5.4 and 5.6 – How long will the filter paper samples be counted? 
21. Sections 5.4 and 5.6 – How close to the probe of the portable survey instrument will the filter sample be 

held?  How will you ensure that the same distance is used for every sample? 
 
SOP on Equipment Surveys 
 

22. Section 5.2 states that trucks will be decontaminated in a designated area on the haul road.  How will you 
prevent the haul road from becoming contaminated during decontamination of a truck?  If the haul road 
becomes contaminated how will you prevent other vehicles that travel on the haul road from becoming 
contaminated? 

 
SOP on Surveys Following Spills 
 

23. There is an inconsistency between Section 5.0 and 5.4 regarding the use of the Ludlum 193-6 Survey 
Wand for surveys following spills. 
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SOP on Regulated Waste Landfill Operations 
 

24. There were multiple items in this SOP that were inconsistent with the operating conditions required by 
the Colorado Hazardous Waste Act (CHWA) Permit.  The following items in this SOP need to be 
adjusted to be consistent with the CHWA permit: 

a. Section 6.4 states that waste will be placed in lifts up to 6 feet thick.  However, two feet thick is 
pushing the limits of the equipment; 

b. Section 6.4 states that size reduction of debris waste will done using compactor.  However, the 
permit does not allow treatment in the landfill; 

c. Section 6.4 states that sand will be used as a protective cover on side slopes. However, sideslopes 
are not a drainage layer; 

d. Section 6.5 states that cover material will be placed over the waste at the end of each landfill-
operating day.  However, the permit requires placement of cover material at end of each shift; 

e. Section 6.5 states that you will cease operations and cover within 2 hours when sustained wind is 
35 mph.  However, the permit requires ceasing operations and immediately covering waste 
whenever wind is 35mph; and 

f. Section 6.5 states that waste and haul road may be wetted with water for dust suppression.  
However, the permit and Colorado Hazardous Waste Regulations prohibit liquids of any sort to 
be placed in landfill. 

 
SOP on Treatment Operations 
 

25. Section 6.4- Samples of the treated waste must be taken to verify proper treatment 
 
 
Please contact Jennifer Opila at (303) 692-3403 if you have any questions regarding this letter. 
 
Sincerely, 
 
 
 
Steve Tarlton, Unit Leader 
Radiation Management Unit 
Hazardous Materials and Waste Management Division 





RESPONSE TO COMMENTS ON CLEAN HARBORS DEER TRAIL, LLC, 
RADIOACTIVE MATERIALS LICENSE APPLICATION, DOCKET 

NUMBER 5873 
Colorado Department of Public Health and Environment  

Request for Information September 22, 2005 
 
 
CDPHE Comment 1 – Decommissioning Warranty 
 
Condition 45 of the draft Radioactive Materials License requires Clean Harbors establish a 
Department-approved financial warranty for decommissioning that meets the requirements of RH 
3.9.5.  Clean Harbors has proposed to establish an external sinking fund for this warranty as 
described in RH 3.9.5 (4).  Please submit documentation of the proposed sinking fund for 
decommissioning, which includes the following: 
 

1. In consideration of your proposal to have a partial sinking fund for decommissioning, the 
Department maintains the requirements specified in condition 45 of the draft license. The 
value of sinking fund must be sufficient to ensure decommissioning of the facility in 
accordance with the requirements in RH 3.9.5 (4) and 3.9.5.5.  The Department expects that 
a full fund be established within twenty (20) years from the issuance of the license.   

 
Clean Harbors Response:  Clean Harbors is currently pursuing two different alternatives related to 
the decommissioning warranty:  (1) a surety bond for all decommissioning costs in accordance with 
RH 3.9.5, and consistent with 25-11-110(6)(b)(I); or (2) a sinking fund for all decommissioning costs 
which will be full funded within 20 years after license issuance and which will meet the requirements 
of RH 3.9.5. Clean Harbors is currently finalizing discussions with sureties regarding both of these 
proposed financial assurance mechanisms, and, in the near future, will know which one of these two 
alternatives will be available to it.   More detail on these two proposed approaches will be included 
in Clean Harbors’ comments on the draft radioactive materials license, which will be submitted to the 
Department on or before October 26, 2005. 
 
2. The sinking fund must be coupled with a surety method or insurance.  This surety method 

or insurance must include the following provisions: 
a. The policy or bond must specifically include coverage for decommissioning 

pursuant to the Radioactive Materials License, the Colorado Radiation Control Act 
and the Colorado Rules and Regulations Pertaining to Radiation Control. 

 
Clean Harbors Response:  If Clean Harbors’ chosen decommissioning warranty method is 
the establishment of a sinking fund, it will be coupled with insurance which expressly 
includes coverage for decommissioning pursuant to applicable Colorado Radiation Control 
rules and regulations. If this method is chosen, Clean Harbors will propose specific language 
for the certificate of insurance.. 
 
b. The surety or insurance company shall become liable on the obligation upon a 

written notification by the Department in accordance with the provisions of CRS 25-
11-111. 

 
Clean Harbors Response:  Any insurance that is coupled with a sinking fund will become 
liable on the obligation upon written notification by the Department in accordance with 
C.R.S. 25-11-111.  
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c. The licensee shall provide to the Department written notification at least ninety (90) 

days prior to cancellation, termination, or revocation of the warranty.  However, no 
such termination shall become effective until the surety or insurance company 
receives written authorization for termination of the bond or insurance from the 
department. 

 
Clean Harbors Response:  Clean Harbors will provide the Department written notification at 
least 90 days prior to cancellation, termination, or revocation of the warranty.  No such 
termination shall become effective until the insurance company receives written authorization 
for termination of the insurance from the Department. 
 
d. The surety or insurance company shall provide to the Department written 

notification at least ninety (90) days prior to cancellation, termination, or revocation 
of the warranty. 

 
Clean Harbors Response:  If Clean Harbors opts to establish a sinking fund, the insurance 
agreement will provide that the insurance company will provide to the Department written 
notification a least ninety (90) days prior to cancellation, termination, or revocation of the 
warranty.   
 

3. The Department prefers the external sinking fund for decommissioning be established in an 
account with the State Treasury. 

 
Clean Harbors Response:  If an external sinking fund is established, it will be fully funded either in 
an account with the State Treasury, or an alternative approved by the Department.  

 
Long-Term Care Warranty 
 
Condition 45 of the draft Radioactive Materials License requires Clean Harbors establish a 
Department-approved financial warranty for long-term care that meets the requirements of RH 
3.9.5.10.  Clean Harbors has proposed to establish an external sinking fund for this warranty as 
described in RH 3.9.5 (4).  Please submit documentation of the proposed sinking fund for long-term 
care, which includes the following: 
 

4. As required by 3.9.5.10, the value of sinking fund shall be enough that with an assumed six 
percent annual real interest rate, the annual interest earnings will be sufficient to cover the 
annual costs of site surveillance by the Department, including reasonable administrative 
costs incurred by the Department, in perpetuity, subsequent to the termination of the 
license. The Department expects that a full fund be established within twenty (20) years 
from the issuance of the license. 

 
Clean Harbors Response:  Clean Harbors is currently pursuing two different alternatives related to 
the long-term care warranty:  (1) a surety bond for all decommissioning costs in accordance with RH 
3.9.5, and consistent with 25-11-110(6)(b)(I); or (2) a sinking fund for all decommissioning costs 
which will be established within 20 years after license issuance and which will meet the requirements 
of RH 3.9.5. Clean Harbors is currently finalizing discussions with sureties regarding both of these 
proposed financial assurance mechanisms, and, in the near future, will know which one of these two 
alternatives will be available to it.   More detail on these two proposed approaches will be included 
in Clean Harbors’ comments on the draft radioactive materials license, which will be submitted to the 
Department on or before October 26, 2005. 
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5. The sinking fund must be coupled with a surety method or insurance.   The surety or 

insurance must include the provisions listed above in Item 2. 
 
Clean Harbors Response:  If Clean Harbors’ chosen long-term care warranty method is the 
establishment of a sinking fund, it will be coupled with insurance which expressly includes coverage 
for long-term care pursuant to applicable Colorado Radiation Control rules and regulations. Such 
insurance will include the provisions listed above in Item 2 as responded to by Clean Harbors, above.   

 
6. The Department prefers the external sinking fund for long-term care be established in an 

account with the State Treasury. 
 
Clean Harbors Response:  If an external sinking fund is established, it will be established either in an 
account with the State Treasury, or an alternative approved by the Department.  
 

SOP on Radiation Protection Records 
 

7. The list of Record Keeping requirements found in Section 8.0 of the Radiation Protection 
Plan and in the SOP on Worker Radiation Protection Records does not include Records of 
Individual Monitoring Results and Records of Waste Disposal as required by RH 4.46 and 
RH 4.48. 

 
Clean Harbors Response:  The RPP, Section 8, has been modified consistent with RH 4.46 and RH 
4.48 on Records of Individual Monitoring Results and Records of Waste Disposal.  The revised text is 
as follows:  
 

“c. Personnel records (1 year post termination of employment) 
i. Worker/user lists,  
ii. Training records, and 
iii. Individual monitoring results, for routine, planned special exposures, 

accidents, and emergency conditions using the occupational exposure 
record form provided in Attachment 3 of the CHDT Standard Operating 
Procedure on Individual and Area Dosimetry. 

    d. Records of waste disposal as required by regulation” 
 
 The SOP on Worker Radiation Protection Records has been modified as follows: 
 

“c. Personnel records (1 year post termination of employment) 
i. Worker/user lists,  
ii. Training records (as described in 5.2 below), and 
iii. Individual monitoring results, for routine, planned special exposures, 

accidents, and emergency conditions using the occupational exposure 
record form provided in Attachment 3 of the CHDT Standard Operating 
Procedure on Individual and Area Dosimetry. 

     d. Records of waste disposal as required by regulation” 
 

Updated and signed copies of the RPP and the SOP on Worker Radiation Protection Records are 
provided in Attachment A. 
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SOP on Individual and Area Dosimetry 
 

8. Section 5.4 –Reference is made to the Deer Trail Standard Operating Procedure on Records 
Management.  A procedure under this title is not included in the latest set of SOPs. 

 
Clean Harbors Response:  The SOP on Records Management was not submitted as part of the license 
application since it is an existing internal Deer Trail procedure affecting overall RCRA operations.  
In this light, the SOP has been modified as follows: 
 

• “Ensure that a corporate record of worker doses, by quarter and annually, including doses 
to declared pregnant workers, is developed using the form in Attachment 2 consistent 
with the Deer Trail records management procedures. 

• Ensure that individual doses are reported to the Department using the form in Attachment 
3 consistent with the Deer Trail records management procedures.” 

9. Section 6.1- Should read “dose rates shall be measured quarterly or more frequently, as 
determined by the Deer Trail RSO…” These measurements should not be conducted less 
frequently than quarterly. 

 
Clean Harbors Response:  This editorial change has been made. 

 
An updated and signed copy of the SOP on Individual and Area Dosimetry is provided in Attachment 
A. 

 
SOP on Airborne Monitoring 
 

10. The current Air Monitoring Plan does not include monitoring to demonstrate that the 
interim cover of the disposal cell will meet effluent limits for radon.  Please submit a plan 
for determining background radon levels around the disposal cell and periodic sampling 
and analysis for radon effluent concentrations at an appropriate number of locations 
around the disposal cell. 

 
Clean Harbors Response:  The SOP on Airborne Monitoring has been revised to include a new 
section 5.5 describing the radon monitoring procedure and section 7 describing the evaluation of 
radon results.  The modifications are as follows: 
 

 “5.5 RADON MONITORING PROCEDURE: Monitoring will be conducted in the following 
manner: 

 
• Monitoring of radon concentrations shall be conducted using passive alpha track 

radon detectors. 
• CHDT will utilize the Landauer Alpha Track Rad-Trak Outdoor Air Detector item # 

3409 type DRNF, or equivalent.  
• The manufacturers procedure for use of these detectors shall be followed. 
• Background Radon Detectors shall be placed in each location where a particulate air 

sampler is located. 
• Landfill Cell Radon Detectors shall be placed on all four sides of each open landfill 

cell at the perimeter of the cell.   
• Each detectors shall be used for a period of ninety (90) days,  
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• At the end of each ninety-day period, the detectors shall be sent to the manufacturer 
for analysis. 

• The manufacturers report of analysis will be sent to CHDT for review.  The report 
will include the detector number/location, exposure in pCi/L days, and the average 
radon concentration in pCi/L.” 

 
“7.0 EVALUATION OF RADON RESULTS:  The quarterly analytical report of measured 

radon concentrations will be evaluated by the Deer Trail RSO.  Background radon levels 
will be statistically evaluated in order to determine average and peak natural radon levels. 
Radon effluent levels at the edge of the open landfill cell(s) will be compared with 
background levels in order to evaluate the effectiveness of the interim cover.  If excessive 
levels are encountered, the landfill operations will be reviewed and modified, as 
appropriate, to limit radon effluents.” 

 
An updated and signed SOP on Airborne Monitoring is provided in Attachment A. 
 

 
11. In your letter dated July 7, 2005, your response to the Department’s comment 11 states that 

radionuclide instrumentation will be selected and designed to comply with the requirements 
of EPA 40 CFR 50 Appendix B.  What instrumentation will be designed and used?  Please 
provide a detailed description of the manufacturer, model and configurations that will be 
used.  

 
Clean Harbors Response:  The ambient air sampling stations and meteorological instrumentation are 
being designed and constructed by HI-Q, Environmental Products Company located in San Diego, 
California and ENSR, International located in Fort Collins, Colorado.  HI-Q will provide an 
Operations and Maintenance Manual including a list of recommended spare parts with the delivery 
of the sampling systems. 
 
The TSPR samples provided by HI-Q will consist of a model VS23-1023CV ¾ HP oil less rotary vane 
pump, flow rate controller, elapsed timer, 47mm diameter filter holder with 3/8 inch quick 
disconnect, stainless steel gooseneck to set sample point at approximately 59 inches above ground, 
rain and wind shield, outdoor instrument weather house. Each sampling station operates 
continuously when the wind is from the direction ≥ 180 degrees and ≤ 270 degrees and will be 
controlled by a R.M. Young Wind Monitor AG.  The data will be recorded on a Campbell Scientific 
data logger (CR205 at two stations and a CR10X at one station). The sampler located in the 
treatment building is not dependent on wind direction.  Filters will be model LB-5211in a 47mm 
diameter.  Quarterly flow calibration will be done with a Model AFC-Complete-6 NIST traceable 
digital air flow calibrator. See Attachment B for manufactures data. 
 
The meteorological tower will be 30 feet high and will be equipped with a R.M. Young Wind Monitor 
A, Viasala Temperature / Relative Humidity probe model HMP45C, Radiation Shield Model 
UT12VA, SERTA Barometric Pressure Probe Model CS100 (or equivalent) and a Met One heated 
Precipitation gauge Model 385-L.  Data from the two outlying wind monitors will be sent to the 
primary meteorological station using a Campbell Scientific 900 mhz RF transmitter.  All 
meteorological data will then be transmitted to the Deer Trail facility operations building using a 
model RF 400 900 mhz transmitter. Meteorological data will be processed using Campbell Scientific 
Loggernet software.  See Attachment B for manufactures data. 
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12. Section 5.1- There is an inconsistency between the sample collection frequency (every two 
weeks) and the sample evaluation frequency (weekly).  Weekly collection and analysis of the 
filters is appropriate. 

 
Clean Harbors Response:  The bullet list in Section 5.1 has been modified as follows: 
 

o “Sample filters will be collected approximately every week and analyzed using the onsite 
Alpha Beta sample counter.   

o Monthly composites of the sample filters will be sent to a laboratory for analysis.” 
 

13. Section 5.3- How will background levels for air samples be determined?  Actions based on 
mean plus two standard deviations are preferable to action based on twice background.  

 
Clean Harbors Response:  As described in the revised Air Monitoring Plan, separate locations will 
be established for collection of background levels.  These locations will be at upwind locations that 
are unaffected by landfill operations.  The text has been revised to indicate that actions will be taken 
if the levels reach background plus two standard deviations.  Section 5.3 of the SOP has been revised 
as follows: 
 

“Upon removal of the air filter, a preliminary, qualitative assessment shall be conducted using the 
Ludlum Model 3 survey meter with a Ludlum 44-9 Pancake G-M probe to determine gross 
contamination levels.  Background samples shall be taken at upwind locations that are unaffected 
by landfill operations.  If background levels of radon or thoron progeny interfere, prompt field 
assessments may not be possible.  In this situation, the sample will be allowed to decay for one 
week before the preliminary assessment is conducted.  If the preliminary assessment indicates 
radioactive contamination levels in excess of background plus two standard deviations, the Deer 
Trail RSO shall evaluate the need for additional dust suppression activities.”   

 
14. Offsite analysis of sample filters should be performed monthly rather than quarterly to 

verify that air concentration limits do not exceed effluent limits. 
 
Clean Harbors Response:  The text has been revised to indicate that monthly composite samples will 
be sent for offsite analysis. 

 
15. Section 5.4- The detection limits proposed should be in the form of activity per cubic meter 

of air sampled. 
 
Clean Harbors Response:  The units shown in Section 5.4 are simply the units provided by the 
analytical laboratory.  A new bullet has been added to this section indicating that the laboratory 
results will be converted to units of µCi/mL, and the subsequent forms in Attachments 1 and 2 of the 
SOP have also been modified.  Clean Harbors proposes to modify the reporting units of this 
procedure to be µCi/mL, instead of pCi/m3 for consistency with the units found in the Colorado 
Regulations for air emissions. 

 
16. Full quality assurance and quality control results should be included in the records. 
 
Clean Harbors Response:  The test has been modified to indicate that the laboratory quality 
assurance/quality control results will be included in the record.  The last paragraph of Section 5.4 
has been modified as follows:   
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“The results of these analyses shall be recorded using the form in Attachment 2.  The information 
shall include:  Specific monitor location, model number or identifier for the monitor, name of 
analytical laboratory, instrument sensitivity, collection efficiency, flow rate, filter medium, 
correction factors applied, exchange dates and times, monitoring duration, analytical results, 
background activity, net activity, and total net activity, as well as net activity and estimated error, 
by radionuclide.  The completed form in Attachment 2, and all laboratory quality control/quality 
assurance results, will be maintained as records by the RSO as described in Section 7.0 of this 
procedure.” 

 
An updated and signed copy of the SOP on Airborne Monitoring is provided in Attachment A. 

 
SOP on Gate Monitoring System 
 

17. The procedure for the gate monitoring system permits the RSO a great deal of discretion to 
adjust the alarm set point for the gate monitor.  This discretion is not supported by 
calculations, procedures, and criteria to be used by the RSO in making these adjustments.  

 
The use of a gate alarm is one of three means proposed by CHDT to ensure that material 
received at the facility for disposal are within the authorizations granted by the license.   
The alarm set point for monitoring of trucks of waste should be determined, approved by 
the Department, and enforced judiciously by CHDT. 
 
The alarm set point should be determined to represent the highest possible exposure based 
on the authorizations in the license, taking into consideration such factors as shielding from 
the sides of the truck, geometry, and the efficiency of the monitoring system for the isotopes 
in question.   In addition a small contingency factor of 5-10% higher than model results 
could be incorporated into the alarm set point to account for situational variances between 
the real world and computer modeling.  Once the alarm set point is determined, it should 
remain the same for all trucks of regulated waste.  If a truck exceeds this alarm set point it 
should be rejected until further testing can be performed on the load to ensure that it 
doesn't exceed the authorized limits. 
 
If based on operational data, the facility can support modification to the alarm set point, the 
value of the set point can be changed following a review by the Department.   
 
Clean Harbors Response:  In response to this comment, the text in Section 5.4 of the SOP has 
been modified to indicate that the initial set point for the alarm will be used for all regulated 
waste based on computer modeling.  The RSO, through operational experience, can determine an 
alternative set point, depending on measurements and laboratory analyses for both long-term 
clients and episodic wastes; however, the revised alarm set point will only be adopted after 
review and approval by the Department.  This should remove the original flexibility and help 
assure proper operation of the gate monitor for evaluating waste acceptance.  The revised text is 
as follows: 
 
“5.4 Determination of the Alarm Set Point:  Because of the variability of waste loads both in 

content and geometry, the Deer Trail RSO shall evaluate and confirm, or propose 
modification to the alarm set point used.  The evaluation shall consist of recording the 
gate monitor response, comparing the concentrations shown on the shipping manifest, 
considering external dose rates measured with the Ludlum Model 19 MicroR meter or 
supplied by the generator, and/or obtaining waste samples for analysis.  The alarm set 
point will then be confirmed or the proposed modification will be documented by the 
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Deer Trail RSO, as appropriate, using the manifest information and the evaluation form 
provided in Attachment 2.  The revised alarm set point will only be adopted after review 
and approval by the Department.” 

 
An updated and signed copy of the SOP on Use of the Gate Monitor is provided in Attachment A. 

 
Routine Radiation Surveys 
 

18. Section 5.4- Please clarify what work areas are to be surveyed for contamination.  Areas 
where there is the potential for contamination to spread to clean areas should be surveyed. 

 
Clean Harbors Response:  The text has been revised to indicate that the work areas include the 
treatment building, equipment in the decontamination areas, surfaces in the onsite laboratory, and 
adjacent areas where contamination may have spread during normal operations.  The revised text for 
Section 5.4 is provided as part of the response to comment 19, below. 

 
19. Section 5.4 – How often are the work area contamination surveys performed? 
 
Clean Harbors Response:  The text of Section 5.4 has been revised to indicate that work area surveys 
are to be conducted at the end of each workday when regulated waste has been received.  The revised 
text is as follows: 
 

 “5.4 Ambient Work Area Contamination Levels:  Ambient work area contamination level 
surveys shall be performed daily when regulated waste is received and recorded on the 
CHDT survey form, shown in Attachment 1.  For solid surfaces in the landfill or 
treatment building, combined fixed (or bulk) and removable surface contamination (when 
appropriate) shall be surveyed using the Ludlum Model 3 survey meter with a Ludlum 
Model 44-9 Pancake G-M probe for localized (hot spot) measurements (by holding the 
probe about 1 cm from the surface for a static count), and the Ludlum Model 193-6 
Survey Wand for large area scanning measurements (by holding the probe within two 
inches of the surface with a scanning rate of about 4 inches per second).  The survey 
limits shall be the detection of radiation levels above 1.5 times background to account for 
the normal variability in background readings.  Removable contamination shall be 
measured at representative locations using a two-inch diameter filter paper to wipe the 
surface.  The filter paper shall be applied to the surface with moderate pressure, and shall 
wipe about 100 cm2 (about four inches by four inches) of surface area.  The filter paper 
shall then be held within 1 cm of the count rate meter probe for one minute to determine 
the presence of elevated levels of removable contamination.  As shown in the survey 
form in Attachment 1, the measured counts per minute (cpm) shall be converted to 
disintegrations per minute (dpm), using a dpm/cpm conversion factor.  Based on the 
manufacturer’s specifications, for mixtures of natural uranium including radium, a 
conversion factor is about 5, or as modified by the Deer Trail RSO, shall be used.  The 
gross and net (background corrected) results for both combined (fixed plus removable) 
and removable surface contamination shall be recorded in dpm per 100 cm2 above 
background as the routine ambient work area radiation survey readings on the CHDT 
survey form, shown in Attachment 1.  Locations where removable contamination is 
present shall be noted and those samples shall be sent to the laboratory for measurement 
using the Ludlum Model 3030 Alpha Beta Sample Counter.  These samples will be 
counted for five minutes to determine the presence of removable surface contamination.  
As a contamination control measure, any areas demonstrating contamination levels above 
background shall be decontaminated by sweeping the surface and collecting the material, 
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or using soap and water, and paper towels.  Any waste generated during decontamination 
shall be disposed in the landfill.”   

 
20. Sections 5.4 and 5.6 – How long will the filter paper samples be counted? 
 
Clean Harbors Response:  Both sections have been revised to indicate a one-minute count in the field, 
and a five-minute count in the laboratory.  The revised text for Section 5.4 is shown in response to 
comment 19 above.  Section 5.6 has been revised as follows:   
 

 “5.6 Ambient Clean Area Contamination Levels:  Contamination level surveys shall be 
conducted on a monthly basis in areas of the facility defined as clean in the CHDT 
Standard Operating Procedure on Landfill Operations.  Combined fixed and removable 
surface contamination (when appropriate) shall be surveyed using the Ludlum Model 3 
survey meter with a Ludlum Model 44-9 Pancake G-M probe for localized measurements 
(by holding the probe about 1 cm from the surface for a static count), and the Ludlum 
Model 193-6 Survey Wand for large area scanning measurements (by holding the probe 
within two inches of the surface with a scanning rate of about 4 inches per second).  
These areas shall include the change room, lunchroom, administrative offices, haul roads 
weight station and other areas that are identified as part of the Area Dosimetry program 
(see the CHDT Standard Operating Procedure on Individual and Area Dosimetry).  The 
survey limits shall be the detection of radiation levels above 1.5 times background to 
account for the normal variability in background.  As shown in the survey form in 
Attachment 2, the measured counts per minute (cpm) shall be converted to disintegrations 
per minute (dpm), using a dpm/cpm conversion factor.  Based on the manufacturer’s 
specifications, for mixtures of natural uranium including radium, a conversion factor is 
about 5, or as modified by the Deer Trail RSO, shall be used.  Total or bulk 
contamination shall be measured directly at the surface of the contamination with the 
count rate meter held at close proximity to the surface, without direct contact with the 
probe.  A slow scanning speed, of about 2 inches per second, shall be used for such direct 
measurements, and locations where readings are above background shall be noted.  
Removable contamination shall be detected and measured by using a two-inch diameter 
filter paper to wipe the surface.  The filter paper shall be applied to the surface with 
moderate pressure, and shall wipe about 100 cm2 of surface area (about 4 inches by 4 
inches).  The filter paper shall then be held in close proximity of the count rate meter 
probe for one minute to determine the presence of elevated levels of removable 
contamination.  Locations where removable contamination is present shall be noted and 
those samples shall be sent to the laboratory for measurement using the Ludlum Model 
3030 Alpha Beta Sample Counter.  These samples will be counted for five minutes to 
determine the presence of removable surface contamination.  Any areas demonstrating 
contamination levels above background in the clean areas of the facility shall be 
decontaminated by sweeping the surface or using soap and water, and paper towels.  Any 
waste generated during decontamination shall be disposed in the landfill.  The gross and 
net (background corrected) results for both combined (fixed plus removable) and 
removable surface contamination shall be recorded in dpm per 100 cm2 on the monthly 
radiation survey log shown in Attachment 2 and maintained in a log book controlled by 
the Deer Trail Radiation Safety Officer (RSO).  An annual review of the survey data shall 
be conducted by the RSO.” 

 
21. Sections 5.4 and 5.6 – How close to the probe of the portable survey instrument will the 

filter sample be held?  How will you ensure that the same distance is used for every sample? 
 

 
 
Clean Harbors Deer Trail, LLC  Page 9 of 12 



Clean Harbors Response:  The text has been revised stating that for field measurements, the filter will 
be held within 1 cm of the probe.  The alpha beta counter will have a fixed geometry.  The revised text 
for Section 5.4 is shown in response to comment 19 above, and the revised text for Section 5.6 is 
shown in response to comment 20 above. 
 
An updated and signed copy of the SOP on Routine Radiation Surveys is provided in Attachment A. 

 
SOP on Equipment Surveys 
 

22. Section 5.2 states that trucks will be decontaminated in a designated area on the haul road.  
How will you prevent the haul road from becoming contaminated during decontamination 
of a truck?  If the haul road becomes contaminated how will you prevent other vehicles that 
travel on the haul road from becoming contaminated? 

 
Clean Harbors Response:  The text has been revised to indicate that the surveys will be conducted in 
a designated survey and decontamination area outside the operating landfill cell, on the haul road in 
close proximity to the cell entrance. The decontamination area and section of the haul road between 
the cell and the decon area will be kept free of contamination through the use of radiation surveys of 
the road surface and decon area surface.  This should prevent cross contamination caused by 
vehicular traffic.  The revised text is as follows: 
 

“5.2 EQUIPMENT AND TRUCK SURVEYS:  Equipment surveys shall be conducted for 
equipment leaving the areas designated in the CHDT Standard Operating Procedure on 
Landfill Operations.  These surveys shall be performed for trucks or containers leaving 
the disposal cells, and earthmoving equipment used to emplace and cover the waste.  The 
surveys shall be conducted in a designated survey and decontamination area located 
outside of the operating landfill cell, and adjacent to the haul road.  …” 

 
An updated and signed copy of the SOP on Equipment Surveys is provided in Attachment A. 

 
SOP on Surveys Following Spills 
 

23. There is an inconsistency between Section 5.0 and 5.4 regarding the use of the Ludlum 193-
6 Survey Wand for surveys following spills. 

 
Clean Harbors Response:  The procedure has been modified to allow use of the Ludlum 193-6 Survey 
Wand for large areas.  The revised text is as follows: 
 

“5.0 GENERAL SURVEY METHODS:  Radiation surveys following spills of regulated waste shall 
be conducted using a Ludlum Model 3 Portable Survey Meter, and a Ludlum Model 193-6 
Survey Wand for large area scanning, supported by CHDT laboratory sample analyses using the 
Ludlum 3030 Alpha Beta Sample Counter, as described below. 

 
 5.1  Count Rate Meter Instrument Check List:  Prior to use of the Ludlum Model 3 Survey 

Meter or the Ludlum Model 193-6 Survey Wand, the operation of the meter and the 
probe used shall be checked using the following procedure:” 

 
 An updated and signed copy of the SOP on Surveys Following Spills is provided in Attachment A. 
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SOP on Regulated Waste Landfill Operations 
 

24. There were multiple items in this SOP that were inconsistent with the operating conditions 
required by the Colorado Hazardous Waste Act (CHWA) Permit.  The following items in 
this SOP need to be adjusted to be consistent with the CHWA permit: 

a. Section 6.4 states that waste will be placed in lifts up to 6 feet thick.  However, two 
feet thick is pushing the limits of the equipment; 

 
Clean Harbors Response: Lifts will be 2-4 feet thick. The SOP will be changed to reflect this.  
 

b. Section 6.4 states that size reduction of debris waste will done using compactor.  
However, the permit does not allow treatment in the landfill; 

 
Clean Harbors Response:  This sentence will be removed from the SOP. 
 

c. Section 6.4 states that sand will be used as a protective cover on side slopes. 
However, sideslopes are not a drainage layer; 

 
Clean Harbors Response:  Soil will be used as a protective cover.  The SOP will be changed to reflect 
this. 

 
d. Section 6.5 states that cover material will be placed over the waste at the end of each 

landfill-operating day.  However, the permit requires placement of cover material at 
end of each shift; 

 
Clean Harbors Response: Cover will be placed at the end of each shift.  The SOP will be changed to 
reflect this. 
 

e. Section 6.5 states that you will cease operations and cover within 2 hours when 
sustained wind is 35 mph.  However, the permit requires ceasing operations and 
immediately covering waste whenever wind is 35mph; and 

 
Clean Harbors Response:  Waste will be covered immediately whenever wind is 35 mph.  The SOP 
will be changed to reflect this. 

 
f. Section 6.5 states that waste and haul road may be wetted with water for dust 

suppression.  However, the permit and Colorado Hazardous Waste Regulations 
prohibit liquids of any sort to be placed in landfill. 

 
Clean Harbors Response:  Clean Harbors has requested in our comments on the RCRA Hazardous 
Waste Facility Permit to allow for the use of Non-Hazardous Liquids (NHLs).  Clean Harbors 
believes the use of NHLs is the best material to use to protect human health and the environment from 
the spread of wind blown radionuclides. As such, Clean Harbor’s requests that the CDPHE keep the 
option available for the use of NHLs for dust suppression in the landfills in the Radioactive Materials 
License should the Hazardous Waste Management program staff grant our request.  
 

SOP on Treatment Operations 
 

25. Section 6.4- Samples of the treated waste must be taken to verify proper treatment 
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Clean Harbors Response:  Samples of the treated waste will be taken to verify proper treatment.  This 
section will be removed from the SOP.  A revised version of this SOP is presented as an attachment to 
this letter. 
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HI,Q

vs23-sERtES
Continuous Duty, Gonstant Flow
AirSampling Systems

. AutomaticFlowGontrolValve

. Continuous Duty/Constant Flow

. Longer Vane Life

. "Lubricated for Life" Bearings

. N.|.S.T. Traceable Flow Meter

. Flow Ranges of 0.1 - 9.0 CFM
all mits shom with oDtional €laosed tirntr

vs23-{o23cv (3/4 HP}

The VS-Series Air Sampling
Systems can be either incorporated
as the primary vacuum source in
air monitoring instrumentation or
used in conjunction with fi l ter
holders and filter media for the
collection of particulate and/or

vs23-o523cv ({/4 HP}

gaseous constituents. The systems are furnished complete with a shock mounted base
motor/pump, carrying handle, healy duty constaot air flow control valve (MCV-26A or
MCV-22), venturi flow meter, exhaust muffler, 6 foot grounded power cord, and a 3/8" female
quick disconnect for easy filter holder and sample line replacement. All rotary vane motor/
pumps have automatic overload cut offand are warranted for one year after purchase.

Ordering lnforrnatiom

Model Number NetVVt.
(Order) Lbs.

Motor RPM
(HP) 50/60 Hz

Max.
Vac.

Power
(vAc)

Max LPM Max CFM
(open air) (open air)

vs-oz{1-GRNV {1/6 HP)

VSSeries Air Samplq Options :

EETT}B
Elapsed, Electronic, Resettable Minute
Timer with Mounting Bracket. GDigit,
Minutes & Tenft s of Minutes Display.

EET{{.8
Elapsed, Electronic, Resettable, Hour
llmerwih Mountirg Bracket &D$it, Hours
& Tenths of Houn Display.

EET{{.VAC.SWTCH
115 VAC Vacuum Activated Elapsed,
Resettable Electronic Timer in Hours &
Tenths of Hours with Mounting Bracket
& 3/8" MNPT inleUoutlet.

VS}VACUUII.GAUGE
Hard Mounted 0"-30" Hg Vacuum
Gauge.

vs-oN/oFF€wlrGE i-!:.
ln-Line oNloFF Power ={evrt7

switch with fuse Drotection. 
t tt f

V${rHt€R]{lf 21lbs. 115 1/6 HP Nt/1725 20" Hg 22LPM 0.78 CFM

VS2|!0523CV 35lbs. 115/230 114 1425!1725 26" Hg 127 LPM 4.5 CFM

Vsttil02ircV 55lbs. 115t230 142511725 26'Hg 255 LPM 9.0 CFM

7'' 7386Trade Street / San Diego, CA 92121 / Phone 8tt8-31$,2820 I Fax85&99'9657 / WWW.HFQ.NET

Airl{over: lO,illess,Rotary\lane,Vao:umPumpwihl/6,1l4,w3l4HP,115or230VAC,Shod<
I UouneOUotr.

Control Valve: ! Mechanical, Heavy Dufi Automalic Florru Contol Valve. This vatue conhols he air
(MCV-260) | flowratetot5%oftheoperatorsetflowr:ate.
Conhol Valve: I Medanhal, Hmvy Dttty, DifurentialTypeAubmab Flotl Conbo$er. Mainbim
(MCV.22) | operator pre+et frqrv nb wi$rin t5%.
Timer Option: I Optional, see Ehpsed Timeroptons.
Filter Holders: I See finerHOdens ForAirSampling, "RV€eries'
Filter Cartridges: | $eeAnalyticalCartidges
FilterPaper: I SeeFilterPaperForAirSampling
Air Flow Calibrator:l See Air Flow Calibrators
Replacement I See Rephcement Rotary \hne Vaarum Pumps & Sendce Kib in tre
Pumps/Kib: I "ArSamflnng Accessorbs' sedion dhis cahhg.



HI-GI

Paper Only Filter Holders
The following filter holders are used for the collection of particulate from the air (in-line or open faced) taken with either high or low

volume pumps. Choosing the conect filt€r holder is dependent on three factors: I . Type ofPump (Rotary Vane or Cenfifugal Fan), 2. Filter paper
dimensions (i.e.:2" dia.,47mmdia.,8" x 10", etc....), and3. Type ofconnecting fitring(i.e.:3/8" male quickdisconnectorthreadfype). All of
HI-Q's filterholders are machined from 6061-T6 Aluminum (unless otherwise specified) andanodizedBlack, Gold orBlue dependinguponthe
filter fype. Add a "-SS" to rmit model number for Sbinless Sbel holder constsustion-

MQD = Male Quick Disconnect
FQD = Female Quick Disconnect
Black Anodize = 2" O Paoer Holder

MPT = Male Pipe Thread
FPT = Female Pipe Thread
Gold Anodire = 47mm O Paper Holder

SPT = Straight Pipe Thread
TPI = Threads Per Inch
Clear Anodize = 4" 0 Paper Holder

ffi3
RVPH-Series
Open Faced Paper Only Holders. Includes
3/8" male quick disconnect coupling.

(FiflirE)
(3/8" MOD)
(38'MQD)
(38'MQD)

RVPA-Series
2" y'7rwg & 4 Diameter Paper Only, In-Line
Adapter Cones.

Model PaperSizeDla. (Fi[irq)
R'\,PA.10.........2Indt. (3/8'FPT)
R\1PA.15.........47nm (38"FPT)
RVPA-102 .......4 Indr. (38. FPT)
m,PA-5 ........... 47nm .............. (1 /Z FPT)
RVP&13.........47nm (34'FPT)
R\1P417.........47nm (1"FPT)

,.""*F=
Cqrplde, h-Lirrc, PAer eily Assernbty. Irrhdes
sre 3r8"nrale&funale quickdiscurrct

Model Paper Size Dia. (ln{utFittrq)
llPtl-20 .......... 2 Indr. .............. (38. FOt!3/t[/OD)
11P1F47.......... 47mm .............. (3E" FQDUSMOD)
lLPlt'102 ........ 4 Ind' ............... (38" FOD-3/8[IOD)

8t x {0t Removable
Filter Paper Cartridge

Allows ausertopreJoad& rcmove existing 8"
x 10" filter collection media in a controlled en-
vironment. When in the fieldtheuseris able to
replace the existing (used) cartridge with the
pre-loaded (new) cartridge without having to
directly handle the filter collection media.

Mode Desqbtion
810-CARTRIDGE ... I'x 10'rernorable filta paper

carfklge V snap on @ver.

GFPH-Series
Open Faced Paper Only Holders . lt lz" male
SPT, I 1tlz TPI male threaded fitting.

Model Paper Size Dla. (hread)
CFPH-20 ........2Indt. (1.5 nnle SPT)
CFPH-zs ........47nm (1.5 male SPT)

GFPH-Series
4" Dia. & 8" x 10" Filter Paper Holder
Attach CFPH45 & CFPH-8 l0 to units with
4" dia., threaded intake fittings.

Model PaperSbe
CFPH45 ........4" dia. Paper Oily Hdda.
CFPH{l0 ......8'x 10'Papa onlyCFPH-102 ......4Indt (1.5 mab SPT)

28 7386 Trade Street / San Diego, CA9212'l I Phone 858-54$.2820 / Fax 858-549-9657 / WWW.HI-Q.NET

l\4odel PaoerSize Di.a.
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Filter Paper for Air Sampling
Glass Fiber, Ashless Cellulose, &
Carbon lmpregnated Filter Paper

General Information: Environmental air sampling uses
two major categories of fllterpapermedia, Cellulose and Glass
fiber. Carbon Impregnated filter paper is occasionally called
out forin the determination ofthe presence ofairbome Iodine.

Glass Fiber Filter Media
Glass fiber filter media is made from 100% micro-fine

borosilicate glass fibers. Glass fiber filters are used where
high flow rate and microrlsub-micron filtration is required.
The filter media can be used.for both liquid and air filtration.
In the highest purity form, HI-Q offers a binderless "AE'
grade glass filter media. With its' excellent purity, using the
FPAE series filter paper reduces the overall possibility of
extractable organics commonly found in cellulose filterpaper.

Where greaier structural strength filter papen are needed (high pressure drop, vacuum applications), either a spun polyester backing is used
Type FP52 11 , or a minimal amount of acrylic resin binder is used Type FI1l063 & FP2061 , to keep up the integrity of the glass fibers during
and after sampling/analysis. Some PM- l0 sampling applications specifically call out for Whatrnan's "EPM-2000", HI-Q part number FP2Ofi).
FP2000 was developed and produced especially for use in high volume PM- I 0 air sampling equipment that collects afrnospheric particulates

and aerosols.
hoperties of Glass Fiber Media: The borosilicate glass fibers are inert and resistant to all but strongly alkaline bases or acids such as

hydrofluoric acid. The fibers are heatresistant andwill onlybegin to soften at over 600oC. Theborosilicate glass has arefractive index of1.51,

and when immersed in a solvent of a similar refractive index like benzene, the fibers will be transparent. Particles collected on the media then

becomeeasiertovisiblyidentify,NOTE: BENZENEIIASBEENDETERMINEDTOBEATOXCSUBSTANCE.
Particle Retention: For air and gas filtration, collection of sub-micron (less than one micrometer in aerodynamic diameter) particles

is somefimes required. In nuclear environmental air testing, the protocol is for sub-micron collection. Use of glass fiber media is therefore

recommended. The test procedure for determining the effectiveness ofparticle retention is known as the DOP smoke test. In this test, DOP (di

octyl phthalate) is heated, the vaporized compound is dispened into the air where it is cools and condenses into mono-molecular particles of

0.3 micron size. By drawing these airbome particles through the filter media and measuring the amount ofbreakthrough particle, a retention

efficiencyisestablished. Seetabularresulg in'CeneralPerformance Summary onGlassFiberPapet''.NOTE: DOPIIAS BEENDETERMINED
TOBEACARCINOGEN.

FP2O63.XX, Hydrophobic
Glass Fiber Filter Paper
This hydrophobic, high purity filter media is
recommended lor use in general purpose,
high and lowvolume airsampling applicalions
for particulate collection. lt is composed o{
100% high qual i ty  borosi l ica le g lass
microfibers. Both the FP2063 & FP2061 filter
paper grades are excellent lor the removal of
micron and sub-micron size particulale lrom
ambieni air and stack gases. Because glass
fibers are brittle and do not naturally bind
together, a small amount ol acrylic resin
binder (composition of which is described in
CFR Titfe 21 , Parl 177.2260, Filters, Resin
Bonded. ASTM Spec) is used to retain the
filter paper integrity during air sampling and
routine handling. The total borosilicate glass
microfiber composition tound in the FP2063
& FP2061 filter media contains less than 5%
acrylic resin binder.

FP2O6i.XX, llydrophilic
Glass Fiber Filter Paper
This high purity filter paper has all the same
properties ol the type FP2063, except that it is
hydrophilic. Choose the paper best suited for
your  sampl ing appl icat ion and par t ic le
identifying meihod.

FP52ll-XX Glass Fiber
Filter Paper
This laminated Glass Fiberfilterpaper is a high-
efficiency multi-purpose filter medium with good
heat resistance. lt is parlicularly recommended
tor both gas and liquid filtration in medical and
air monitoring applicalions. The base malerial
consists of glass mictofibers with a 3-7ok acrylic
resin binder.The supporting scrim maintains the
integrity of the glass libers under flow stress
compaction.The scrim can be applied to either
side depending on the filter design. The scrim
is bonded to the glass media using a polyester
hot melt which has a melting point of 325'F.

FPAE.XX, Binderless, Ultra-Pure,
Glass Fiber Filter Paper
thbtirderless, hi$ e{fidat6}1 h$ pr{y, HEPAqrdity
flterrneda is cornrnnlyused in ttecdledim dalpfn,
beta and Ernnn emilllng parliolde. lt b an o<odent
a[ arund analytical gradefdtnlim mediaftxuse inhe
rcrnCIaldmiryon ands'$rniron tiiz€padbratesforn
bdtlqubandgses.

fPAtOo.X)G Bindedesc, Ultraftrer
Glass Fiber {Whatrmn EPil-AnOl
fhe EPM-2000 grade paper was dweloped and
produced especially br use in higtt vdume PM-10
air sam$ing equiprnent that cdlects atrnospheilc
partio.rlates and aerosols. ft is manuhctured from
100% pure borosilicate glass of special purity
enaHing detailed demical analysis d tnace @lutanb
to take place wih fte minimum ol interbrence or
badground. EPM-2000 was seleded [t the EPAto
befre slandad flltetls use in tle nalion'i/*ie net^ofk
of Hi-Vd air samplers. 8" x 1 0 ' sheets are individually
numbercd to facilitate ident'ficalion.
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Carbon lmpregnated Filter Media
Carbon impregnated cotton fiber filter paper, type FPAIC, is

found in ap'plications where the determination of an airbome Iodine
species are required.

FPACT-XX
Carbon impregnated mtton fiberfilter media contains $-55% Carbon byweight.
The paperis available in allstandad die sizes and is generally used to qualitatively
determine the presence of lodine in a sampling environment. The paper resists
most dilute acids (not suitable forwarm alkaline solutions).

HhQ

Glass Fiber,
Ashless Cellulose,
& Carbon lmpregnated
Filter Paper
Glass Fiber Filter Media

Ashless Cellulose Filter Paper
Cellulose fiber filter paper such as the Whatman 41,

is commonly used in quantitative analytical techniques such
as gravimehic analysis. E.G.: To convertprecipitate to a stable
weighing form, a chemist may wish to ignite the filter paper
containing collected precipitate in a pre-weighed crucible,
thereby removing the filter paper with minimal and uniform
residual "ash". Cellulose paper is also commonly used for
smears or swipes. Cellulose paper is not recommended with
pumps that can't overcome large pressure drops (e.g. battery
operated centrifugal type) or, where required to maintain a
constant flow rate over the entire sampling period.

FPI44I.XXX, Whatman, Grade 41; N.25iym
The lastest ashless filter paper, rec,ommended for analytical procedures
involving coarse padcles or gelatinous precipitates (i,e., iron or
aluminum-hydroxides). Also used in quantitative air pollution analysis.
Cellulose paper is also commonly used for smears or srvipes.

TEFLON-GSKT-XX, Teflon Support Gaskets;
Teflon Support Gaskets may be placed above and belowthefilierpaper
disc crealing a protective banier between the occasional sharp edges
of filter paper holder support screens and retaining rings. The inner &
outer diameters of the Teflon rings are punched to a specilically tighl
tolerance to minimize any flow disturbance and to maximize filter
colleclion media face exposure. Puncied Teflon thickness is 0.020.

General furtormance Summary on Glass Fiber PaWr:

Filter Type:
BsicW€ightponnds per 3fi10 sq,ft:
Caliper Thickness:
DOP Smob Mon € lt$m € 32lptt:
Ak Flow Resistance (mm ol water) @ 32 lpm:
Binden
Backing:

Ordering Information
PaperType 47 mm Dia.

FP2063
48
0.016" @ 4psi
97o/o

14.5 mm HrO
Acrylic
None

FP2061
,f8
0.016" @ 4psi
Cf/.
14.5 mm Hp
Acrylic
None

FP5211
54
0.015" @ 7.3psi
99.S5%
38 mm HrO
Acr),{ic
Sunborded Folyester

4'Dia.

FPAE
42
0.020" @ 0.5psi
99.99%
48 mm HrO
Nme
None

2" Dia.

FP:XNO
41
0.017"
99.S)70
NA
None
None

(Filter Paper Packaged 100 pcs./box.)
8" x 10-

FPl447 FP144147 FP1441-20 FP1 441 -1 02 FP1441-810

FPZ'63 FP2063-47 FP2063-20 FP2063-102 FP2063-810

FP206l FP206147 FP2061-20 FP2061-102 FP2061-810

FP52tt FP521 1 -47 FP52'11-20 FP521 1 -1 02 FPs21 1-810

FPAE FPAE.47 FPAE-1 02 FPAE-810FPAE.2O

FP20(Xt FP2000-47 FP2000-810

FPAGI FPACT-47 FPACT-20 FPACT-102 FPACT-810

TEFLOI{.GSKT TEFLON-GSKT-47
(lD: 41mm, 0D 47rm, S0LD 10,PK)

TEFLON-GSKF2O
(lD 1-?4", 0D: 2, SCID 10'PK)

TEFLON.GSKT.l02
(lD: $.?8', 0D: 4", SON.-D: EACH)

N/A

ll&:HlQsbc{smarydterprndedfilftrpWdresnds}wninffi*onc$e': 21mrt3firrn,S{frm,2f'x24'...-).Cdforadtfiliondcudotnsias.
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Correction for StandardTemperature & Pressure at
the Flip of a Switch - Select"STP"or"Actual"
Temperature Measurement of "ln-Line" Air Flow -
Display either oF or oC

Barometric Pressure Measurement -
Display Either Inch Hg or mm Hg
Durable Rotary PowerAJnit Selection Switch
Positive Option Selection
Large Digital Display -1n" LCO
Battery Opetated - Unit May Be Run On Either AC or DC Fotrer

€*

Spimlons:
krarphr
Barorneter

AirFlov

Tenperahre

FlorDisplay:
Pand$riil*psRoHy:
(6 pocitimsXslide = $IP)
PadSrdhfiesRobry
(6 positimsXslide = ACIIJAL)
PorrerRe$drcmenb:

OrcrdlDimensions:
Wdgttt
StorageTemperatre:
OpemtingTemperabrc:
Cdibralion:

Air Flwl Galibratorc, A&p!ers,

The "All-ln-One"
Digital Air Flow Calibrator

a

a

DisdayRange
G31 in Hg;
GTOmmHg
Seetallbnlim Rangd
urda lrfuing Informalion'
'14$to 140"F
-10tto60t

Rdtibn
0.01 in Hg
l mmHg
o.fficFt

0.0+"F
0.02 "c

Floru Rate: 1ZF/" d FuI Scah
Tempenture: 10.9f (10.5 t)
Barometb Pres$re 11.5 rnmHg @25 t
Cubic Feetper Minute; Utets per Minute; Cubic Metets per Minute
OFE SCF14, SLP[,! SCAllM, TEMP (t), BARO (nun Hg)
(SilP = Readng mnecied b Shrdad Tenpeature & Preswre)
OFE ACFM, AtPtl ACMM,TEMP (f), BARO (in Hg)
(ACTUAL, ?'= Adual orApparmt flow read[ng)
Wtage, wall ada$fi 12\blbCunent 80 mlliamp
Battedm: Six'?' ceb, 1.2 V NiCd
12ryV X 6"D X 11"H {rdLdes harde & lnleUoutet fittings)
8 pounds 4 ounces; F.7a kg)
4f to158f (-2Nto+70t)
14f to I't0S (-10t b + 60Q)
Fadorycalibralion is remrnmerded mce per)€ar,
Nots Sedal FodCaltbralion Module alailatle underSirys.

"The field technician's
first choice"

HI-Q's AFC-COMPLETE, digital
air-flow calibrator. is 'the fieldtechnicians
first choice" when it comes to air-flow
calibration. This microprocessor based air-
flow calibrator incorporates the use of a
differential pressure sensor. a precision
thermistor, an absolute barometric
p ressu re  senso r ,  and  a  p rec i s i on
machined venturi tube, to measure and
calculate instantaneous flow rate in either
CFM*, LPM*, orCMM*, airtemperature
in either oF or oC, and Barometric Pressure
in either Inches of Hg or mmHg.
* 'STP" may be selected for volumetric
unit correction to Standard Temoerafure
& Pressure.

Ordering Options

COIIPLETE.CALilOD
'ln-House" Calibration Module for AFC-
COMPLETE Series Air Flow Calibrators.
Connects to Serial Port on rear of unit.

COTTIPLETE.BATTERY
Spare Battery Pack for AFC-COMPLETE
Series Air Flow Calibrators.
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Calibrator Adapter Fittings

Air Flow Calibraton are generally used to verif' the
displayedsample flow rate accuracy ofcomplete air sampling
systems. Along with the flow measuring device to be
calibrated, it is recommended that a "Complete" system for
calibration should also includes the actual filter holder and
filter media in order to duplicate realisiic pressure drops
experienced in a true sampling environment. The following
adapters allow a technician to connect an Air Flow Calibrator
atthe endof(open to air) an "In-Line" High, Medium orlow
Volume Air Sampling calibration setup.

Standard Calibrationset-up, fromrightto left, (as sho*rr
inpicture) is as follows: l.) Opento Air, 2.) AirFlowCalibrator,
3.) Calibrator Adapter Fitting, 4.) Filter Holder & Media 5.)
Flow meter to be Calibrate4 6.) Flow Control Valve, and finally
7.)VacuumPump.

Ordering Information

Choose In-Line Calibntion Adapter Cone wih relerence to your filter
media holder and male fting induded wi0t your air flow calibnator.

Gombinalion Filter & Paper Holder
In.Line Adapter Gones
Model Connects lo Holder Type
RVA.IO.CA Combination,2"Paper
RVA-{s-CA Combination,4TmmPaper
RVA.2-CA Combination, 2" Paper
RVA-S-CA Combination,4TmmPaper
CFA-2O-CA Combination,2"Paper
CFA.25.GA Combinalion,4TmmPaoer

FHA.4CF
4" Dia.  Disc x 11/2"  Female
Straight Pipe Thread.

FHA.SIOGF
8" x 10" Plate x '11la" Female
Straight Pipe Thread.

Paper Only Filter Holder
ln.Line Adapter Gones
Model Connects lo HolderType
RVPA.IO.CA Paper Onlv, 2" Paper
RVPA.Is.CA Paper Only, 47mm Paper
RVPA.2.CA Paper Onlv, 2" Paper
RVPA-5-GA Paper Only,47 mm paper
CFPA-3(}.CA Paper Only, 2" Paper
CFPA.3S.GA Paper Only, 47mm Paper

Quick Disconnect
3/8" Female QD
3/8" Female QD
1/2" Female QD
1/2- Female QD
1 1i2'FSPT
1 1/2" FSPT

Quick Disconnect
3/8" Female QD
3/8" Female QD
1/2" Female QD
1/2" Female QD
1 1/2" FSPT
1 1/2" FSPT

Note; FSPT = Female Straight Pipe Thread (CF-Series Holders & Adapters)

Calibration Adapter
Plates (High Flow)

HI-Q Environmental Products Company's 'THA-Series" adapters are
designed to reduce overall pressure drop found during the calibration ofstandard
4" diameter and 8" x 10" filter paper sampling applications. The FHA s unique
design reduces the overall paper to adapter fitting contacl thereby allowing the
maximum obtainable free cross-sectional surface area through which unreshicted
air can pass. This is done to duplicate the conditions ofambient air, open face,
sampling procedure's and to reduce the overall error in calibration.

Ordering Information

FrrA.StoxSto
In-line 8' x 10" fifter holder adapter with minimal
flow disturbance. Assembly includes one
inverted standard 8" x 10- holder complete with
two mounting rails and a foam gasket. Filter
holder inlet 11/2" female straight pipe thread.
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wH-36 & WH-40
lnstrument Weather House

DEPENDABLE- Built for Heavy-Duty Use in
All Environments.
SECURE- DoubleThumb Twist Locks with
Pad Lockable Hasp on Each Access Door.
RIGID- PopRiveted Housing with o'U"

Frame, Bolt on Leg Set.
DURABLE- Built from 0.09)'Thick Sheet
Aluminum.26" Long Piano Style llinges
Support Each Access Door.Individual Unit
Components are Acid Primed andThen
Painted with 2-Component, High Solid
Polyurethane Paint, Then Baked.

HI-Q's Instrument Weather House with its heavy gauge,
primed and painted, aluminum body is ideal for protecting
instruments from harsh outdoor sampling environments. The
WH-36 & 40 series Instrument Weather Houses conveniently
house and protect air sampling and other instrumentation. Tivo,
large,14" x 26" piano hinged access doors allow an operator to
conveniently mount and maintain instrumentation and equipment.
Both access doors may be closed with twist pins and then secured
with a padlock.

Ordering Information

wH.36
Standard Instrument Weather House.

wH-4()
lnstrumentWeatherHousewith Internal Screens
& Louvers. The WH-40's internal screened
louvers are removable for easy cleaning. The
counler mounling of the internal lowers prevents
rain or snow from blowing directly into the
housing and onto instrumentation.

HHH
,- ,'

wH-40
shown with options

oE.if, 12141166
la'rIf l ,!d$lt4llrL'.

r4.E<l

H
rr-* E 0 ---rc

Color Choices:

@tr
ffit
I 
numinum 

I

Accessories:

All aclcesslriies are mountedfree of charge
when ordered with instrumentweather hwse.

sD-90too
Snap DiscThermostat Switch.Turns on Axial
fan at 1 00'F and Off at 90'F

PO.5
Power outlet with mounting bracket, 16/3
grounded wire, 5 outlets, 15 Amp breaker.

WH.LS
Lamp outlet with pull chain. Used for lighting
or a heal lamp.

GN.R&WS
Rain & Wind Shield for filter holders externally
mounted on gooseneck. Includes 3/8" male
&female quid< disconnect for easy installatron.

AF.tOO
Axial Fan, 110V 50/60 Hz., 100 CFM tree air
capaot!4 mounts in he apex of nieafter house
roof. Remories excess heat genented S pumps
or sun.

WH.EL
Extended Legs, elevates weather house to
67" above lhe ground (to peak).

WH.GN
Stainless Steel Gooseneck assembly, 3/8"
NPT inleVoutlet. Allows operatorto sample at
EPA designated breathing levels by mounting
the fifter holder assemUy externally 59" above
the ground. Cuslom tubing lengths available.

wH.6XrOLS
Replacement 6" x 10" lnternal screen &
louver set (3 set louvered door).

wH-TXtOLS
Replacement 711t. x101lc" Internal screen &
louver set (old style, 2-set louvered dooQ.
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The Wind Monitor-AQ is a high
resolution wind sensor designed
specifically tor air quality appli-
cations. lt comhines simple, cor-
rosion-resrsta nt c o nstru cti on w ith
low threshold, fast response and
excellent fidelity.

The Wind Monitor-A0 meets the require-
ments of the following regulatory agencies:

U.S. Environmental Protection Agency-
Ambient Monitoring Guidetines for Prevention
of Significant Deterioration (PSD).

U.S. l luclear Regulalory Agency- NRC
Regu la t0 ry  Gu ide  1 .23  Mete0r0 l0g ica l
Prognms in Support oI Nuclear Power Plants.

American lluclear Society- Standard for Detennining Meteorological Information at Power Plants.

Wind speed is sensed by a lightweight, carbon fiber thermoplastic (CFl'), helicoid
propeller. Propeller rotation produces an AC sine wave voltage signal with frequency directly
proportional to wind speed. Slip rings and brushes are nol used.

The wind direction sensor is a lightweight vane with performance chancteristics that
assure excellent fidelity in fluctuating wind conditions. Vane position is sensed by a precision
potentiometer. 0utput is a DC voltage directly proportional t0 vane angle.

The instrument body is UV stabilized plastic with stainless steel and anodized aluminum
fittings. Precision grade, stainless steel ball bearings are used throughout. Transient
protection and cable terminations are located in a convenient junction box. The instrument
mounts on standard 1 inch pipe.

The Wind Monitor-A0 is available with two additional output signal options. Model
0Sl05V offers calibrated 0-1 VDC outputs (0-5 VDC optional), convenient for use with many
dakloggers. Model 053051 provides a calibrated 4-20 mA current signal for each channel,
useful in high noise areas or for long cables (up to several kilometers). Signal conditioning
electronics are integnted into the sensor junction box.

wilD M0li lT0R-A0.... . . . . . .  . . . . . . . . .05305
tlrfltD tt0lflT0R-A0 ar vDc aurpurs 05305U'
WilD ilt0t{fTOR-AQ t-zomeourPurs.--...... .........053051.
, SPEC,FY SUFFU Fffi I'ESIHf/, YI'ID StrED $C,AIT:
t-il, Nls ............ -....--..ADD SUFHX'',"
0-100 xP11.......... .-........il]D SUFflX'P"
GU't fi0TS ....... ...-.-... to0 slrFFu "fl"

Gm rt/Hn ....... ..........A40 $FF|X'X"

Wind speed: 0-50 m/s (112 mph)
Azimuth; 360' mechanical. 355" electrical (5" open)

Arcunot:
Wind speed: +0.2 nYs (0.4 mph)
lvind direction: 13 degrees

Itrushold:'
Propeller 0.4 rn/s (0.9 mph)
Vane:0-5 rls (1.0 mph) at 10" displacemenl

Df|'mlc Rssponse:'
Propeller distance constant (63% recovery): 2.1 m (6.9 ft)
Vane delay distance (sryo recovery): 1.2 m (3.9 R)
Damping ratio: 0.45
Damped naturalwawlength:4.9 m (16.1 ft)
Undamped natural wavelength: 4.4 m (14.4 ft)

si$ral oubut
Wind speed: nugnetically ind0ced AC voltage, 3 pulses
p€r revolution. 1800 rpm (90 Hz) = 9.2 rn/s (20.6 mph)
Azimuth: analog DC vollage trom conductirle plastic
potentiometer- resistance 1 0K a, linearity 0.2570,
life sxpectancy- 50 million revolutions

PouGr Requircnsnl:
Potentiomster excitation: 15 VoC rsximum

Dlnomions:
0verall height 38 cm (15.0 in)
ownll length:65 cm (25.6 in)
Propeller 20 cm (7.9 in) diameter
Mounting: 34 mm ( 1.34 in) diaqeter (sHndard 1 inch pipe)

Woi0ht
Sensor weigtrt 0.7k9 (1.5 lbs)
Shipping weigttt 2.3 kg (5 lbs)

"filafirinal values- detomined in accordanffi with ASTM
staNard proccdures Shieued Marings lubrimted with
lyry LGI light Genenl Pup6e lnstrunerrt oil.

Porrr Roquirumont
&24 VDC (5 mA @ 12 VDC)

operating Tcmpentre:
-50 to 50" C

oulput $ignals:
&1.00 VDC full scale
&5.00 VDC oplional

Pou8r Btqltiromont:
8-30 VDC (40 mA max.)

onrntino Tomp€raturu:
-50t! 50" C

or$l|tSlgnab:
4-20 mA full scale

L (, complirmrr agpliuuecEditfftiw.

Spacitutions subi& to dBNo wlthMt notilz-

Renge:

CoMign @ 2m1 R.M.Y0ung Conpily, Prirded in U.S.A. 0ro1

@
YO|''NG

R.rtt. Y0ulrc c0itPAl{Y
2801 Aero Park Drive
Traverse Gity, Michigan 49686 USA
TEL: (231) 946-3980 FM: (231) s46-4772
E-mail: met,sales@youngusa.com
Web Site: www.youngusa.com



The accurate measurement of
rain and snow precipitration
remains one of the most basic
elements of meteorology. To
enable acqrrate measurement
of precipitation in all environ-
ments, Met One Instruments
provides a series of instru-
ments incorporating a tipping
bucket mechanism. The tip
ping bucket design allows
accurate, repeatable measure-
ments, requires no regular
operator maintenance, and is
economical and proven in
operation.

Features
I Jeweled bearings
I Tefion coated bucket
r Reed switcfl
r Self-emptying
r Conosion resistant materials
r Quality construction

Each model in the series is
optimized to meet a particrJlar
site and sampling requirement.

Operation
A dual-chambered tipping
bucket assembly is located
below the collection funnel.
When a precise amount of
precipitation has been col-
lec{ed in one side of the
bucket, gravity tips the
assembly and activates a
reed switch. A momentary
electrical contact closure
through the switch is provid-
ed for each increment of rain-
fall. The sample is dis-
charged through the base of
the gauge. For environments
that can typically expect a

The Model370 Rain Gauge

significant amount of frozen
precipitation, intemal sensor
heaters are available. The
heating elements are thermo-
statically confolled to melt
and measure the water con-
tent of snor and frozen rain,
but to avoid evaporative loss.

Construction
The heavy machined alu-
minum base provides a stiable
platform forthe tipping asserF
bly. The bucket is made from
stainless steel and is Teflon
coated to prevent retention of

the sample. The bucket pivots
are precision machined and
fifted with jeweled bearings to
reduce wear and fric{ion. The
funnel is powder coated alu-
minum and has two screens
for preventing leaves and
other debris from entering or
clogging the gauge. Acircular
bubblelevel and adjusbble
feet facilitate proper mounting
of the unit. Major components
are finished in catalped
polyurethane paint, with a
color and texhrre chosen to
allorv the sensor to blend into
the environment,

Met One Instruments, Inc.
Corporate Sales & SeMce: 1600 Washington Blvd., Grants Pass, OR 97526, Phone (541) 471-7111, Fax (5411 471-7116
Distribution & Service: 3206 Main Street, Suite 106, Rowlett, TX 75088, Phone (972) 4124747, Fax (972) 4124716
http://www.metone.@m . metone@metone.com
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Rain Gauges
ModelNumber FunnelDiameter
370 8 in (20.3 cm)
372 8 in (20.3 crn)
380 12 in (30.5 cm)
382 12 in (30.5 cm)

Rain and Snow Gauges

Standard Calibration
0.01 in
0.5 mm
0.01 in
0.1 mm

Standard Calibration
0.01 in
0.01 in
0.5 mm
0.5 mm
0.01 in
0.01 in
0.1 mm
0.1 mm

Funnel Heater
Base Heater
Funnel
Base
-50"C to +50"C
at 0.5"/hr
at '1" to 3"/hr
Type
Rating
8 in Gauges
12 in Gauges
8 in Rain Gauges
12 in Rain Gauges
8 in RainlSnow
12 in Rain/Snow
8 in Rain Gauges
12 in Rain Gauges
8 in Rain/Snow
12 in Rain/Snow

Optional Calibration
0.2 or 0.25 mm
N/A
0.2 or 0.25 mm
N/A

Optional Calibration
0.2 or 0.25 mm
0.2 or 0.25 mm
N/A
N/A
0,2 or0.25 mm
0.2 or 0.25 mm
NIA
N/A

40"F (4.4"C)
40'F (4.4'C)

Model Number
375
376
377
379
385
386
387
389

Thermostat Set Point:

Heaters:

Operating Temperature:
Accurary:

Switch:

Height:

Weight:
(not including cabling)

Shipping Weight:
(not including cabling)

Funnel Diameter
8 in (20.3 cm)
8 in (20.3 cm)
I in (20.3 crn)
8 in (20.3 cm)
12 in (30.5 cm)
12 in (30.5 an)
12 in (30.5 crn)
12 in (30.5 cm)

HeaterVoltage
115 VAC, 315 watts
220 VAC, 315 watts
115VAC,315watts
220 VAC, 315 watts
115 VAC, 315 watts
22OVAC.315 watts
115 VAC. 315 watts
220VAC,315 watts

240 watts, composite with built-in thermostat
75 watts, composite with built-in thermostat

*0.5o/o
*1.0olo
Reed
10 mA,28 VDC
18 in (46 cm)
20.5 in (52 crn)
6 lbs (2.7 kg)
7.5lbs (3.4 kg)
6.5 lbs (3 ks)
11-5 lbs (5.2 kg)
8.5 lbs (3.9 kg)
10 lbs (4.5 kg)
9 lbs (a kg)
14 lbs (6.4 kg)

Finish: Write gloss/beige textured powder coat and clear anodized aluminum

Ordering Information
Specify Model Number, calibration fac'tor, cable length(s), and accessories
Cable: Signal PN 1566-n< (nelength in feet)

Power (as required) PN 2517-n< (>ot=length in feet)

Accessories
Model 820440 Wind Screen: The improved Alter-design scneen is constructed of 32 free-swinging,

separated leaves. lt can greatly improve the accuracy of the
precipitation catch by reducing local turbulence.

Specifications



CRI0X Specifications
Electrical specitications are ualid over a -25" to +5OT range unless otherwise specitied; non-condensing environment
required. To maintain electrical specitications, Campbell Scientitic recommends recalibrating dataloggerc every two Wars.

PROGRAM EXECIJIION RATE
Program is synchronized wilh reaFlime up to 64 Hz.
One channel can be measured at this raie with unin-
terrupled data transler. Bursl measurements up lo
750 Hz arc possible over short intervals.

ANAIOG INPUTS
NUMBER OF CHANNELS: 6 ditlerential or'12 single.

ended, individually conligured- Channel expan-
sion provided by AMl6/32 or AM416 Relay Mulli-
plexers and AM25T Thermocouple Mutliplexers.

ACCURACY: +O.1"/" ot FSB (-25" to 50cC);
*0.05"/. of FSR (0" lo 40'C);
e.9., a0.17o FSR = *5.0 mV for *2500
mV range

RANGE AND RESOLUTION:

Resolution (yV)
Differcntial Single-Ended

oob

33.3 66.6
6.66
2.W
u . @

INPUT SAMPLE RATES: Includes lhe measuremenl
time and conversion to engineering units. The
fast and slow measuremenls integrate the signal
lot O.25 and 2.72 ms, respectively. Differenlial
measurements incorporale two integrations with
reversed input polarities to reduce lhermal offset
and common mode onors.

Fastsingle-ended voltage: 2.6 ms
Fast diflerential vottage: 4.2 ms
Slow single-ended voltage: 5.1 ms
Sloiv ditferential voltage: 9.2 ms
Diflerential with 60 Hz reiection: 25.9 ms
Fast differenlial thermocouple: 8.6 ms

INPUT NOISE VOLTAGE (for i2.5 mV range):
Fast ditterential: 0.82 pV rms
Slow differential: 0.25 pV rms
Dillerenlial wilh 60 Hz reiection: 0.18 !V rms

COMMON MODE RANGE: n2.5V

DC COMMON MODE Rh,ECTION: >140 dB

NORMAL MODE REJECTION: 70 dB (60 Hz with
slow differential measurement)

INPUT CURRENT: *9 nA maximum

INPUT FIESISTANCE: 20 Gohms typical

ANATOG OUTPWS
DESCRIPTION: 3 swilched, active only during mea-

suremenl, one at a time.

RANGE: +2.5V

RESOLUTION: 0.67 mV

ACCURACY: a5 mV; *2.5 mV (0" lo 40qC)

CURRENT SOURCING: 25 mA

CURRENT SINKING: 25 mA

FREQUENCY SWEEP FUNCTION; The switched
outputs provide a programmable swept trequency,
0 to 2.5 V square wave lor exciting vibrating wire
lransducers.

RESISTANCE MEASUREMENTS
MEASUFIEMENT TYPES: The CR10X provides

ratiometric bridge measurements of 4- and 6-wire
full bridge, and 2-, 3-, and 4-wire half bridges.
Precise dual polarity excilalion using any ot the
switched outputs eliminates dc errors.
Conduclivity measuremenls use a dual polarity
0.75 ms excitalion to minimize polarization errors.

ACCURACY: *O.02% ol FSR plus bridge resislor
eilor.

PERIOD AVERAGING MEASUREMENTS
The average period for a single cycle is delermined by
measuring the duration of a specified number of
cycles. Any ol tne 12 single-ended analog inpul chan-
nels can be used. Signat allentuation and ac coupling
are lypically required.

INPUT FREQUENCY RANGE:

Signal Fak-to-pakt ,lin. lrax
M!n. illax. Pulse w. Ftw.z

500 mv 5.0 v 2.5 ps 2oo kHz
10 mV 2.0 V 10 us 50 kHz
5 mV 2.0V 62 us 8 kHz
2 mV 2.0 V 100 us 5 kHz

lSignals centered around datalogger ground
zAssuming 50% duly cycle

RESOLUTION: 35 ns divided by the number ol
cycles measured

ACCURACY: a0.01% of reading (number olcycles 100)
*0.03% of reading (number ol cycles <100)

TIME REQUIRED FOR MEASUREMENT: Signal
period times lhe number ol cycles measured plus
1 .5cyc les+2ms

PUISE COUNTERS
NUMBER OF PULSE COUNTER CHANNELS: 2

eight-bit or 1 sixteen-bit; sottware selectable as
srYitch closure, high trequency pulse, and low
level ac.

MAXIMUM COUNT RATE: 16 kHz, eighl-bil counter;
400 kHz. sixteen-bit counter. Channels are
scanned at 8 or g Hz (software selectable).

SWITCH CLOSURE MODE
Minimum Swilch Closed Time:5 ms
Minimum Switch ODen Time: 6 ms
Maximum Bounce Time: 1 ms oDen without
being counted

HIGH FREQUENCY PULSE MODE
Minimum Pulse Width; 1.2 ps
Maximum Input Frequency: 400 kHz
Vollag€ Thresholds: Count upon lransition
from beloi/ 1.5 V to above 3.5 V al low freouen-
cies. Larger inpul transilions are required at high
lrequencies because of input filler with 1.2 ps time
constant. Signals up to 400 kHz will be counted if
cenlered around +2.5 V wilh deviations t 2.5 V
lor 1.2 us.
Maximum Input Vollage: *20 V

LOW LEVEL AC MODE
(Typical ot magnetic pulse flow transducers or
other low voltage, sine wave oulputs.)

Inpul Hysleresis: l4 mV

Maximum ac hput Voltage: +20 V

Minimum ac lnput Voltage:
(Sine wave mV RMS) Range (Hz)

20 1.0 to 1000
200 0.5 ro 10.000

1000 0.3 to 16.000

DIGITAT I/O PORTS
I ports, software selectable as binary inputs or
contK,l outputs. 3 ports ean be conligured to count
switch closures up lo 40 Hz.

OUTPUT VOLTAGES (no load): high 5.0 V a0.1 V;
low < 0.1 V

OUTPUT FIESISTANCE: 500 ohms

INPUT STATE: high 3.0 lo 5.5 V; low -0.5 to 0.8V

INPUT RESISTANCE: 100 kohms

SDI- I 2 INIERFACE STANDARD
Digital l/O Ports C1-C8 support SDI-12 asynchronous
communication; up lo len SDI-12 sensors can be con-
necled lo each oort. Meets SDI-'12 Standard version
1.2 lor dalalogger and sensor modes.

CRI OXTCR THERMOCOUPIE REFERENCE
POLYNOMIAL LINEARIZATION ERROR: Typicauy

<*0.5"C (-35'to +50$), <*0.1"C (-24'io +45"C).

INTERCHANGEABILITY ERROR: Typically <a0.2qC
(0'to +60"C) increasing to i0.4t (at -35t).

CE COMPLIANCE (os of O9l01)
STANDARD(S) TO WHICH CONFORMITY IS
DECLARED:

EN55022: 1995 and EN61326: 1998

EMI ond ESD PROTECTION
IMMUNITY: Meets or ex@eds following standards:

ESD: per IEC 10004-2; *8 kV air, +4 kV conlact
dischafge
RF: per IEC l@0-21-3; 3 V/m, 80-1000 MHz
EFT: per IEC 10004-4; 1 kv power, 500 V l/O
Surge: per IEC 1000-4-5; 1 kV power and l/O
Conducied:per IEC 100G4-6; 3 V 150 kHz-80 MHz

Emissions and immunity performance critoria available
on requesr.

CPU AND INTERFACE
PROCESSOR: Hitachi 6303

PROGRAM STORAGE: Up to 16 kbytes for active
program: additional 16 kbytes for alternate
programs. Operating syslem slored in 128 loytes
Flash memory.

DATA STORAGE: 128 kbytes SRAM standard
(approximately 60,000 data values). Additional
2 Mbytes Flash avaitab|e as an option.

OPTIONAL KEYBOARD DISPLAY: &digit LCD
(0.5'digils)

PERIPHERAL INTERFACE: I pin D-type connector
,or keyboard display, storage module, modem,
printer, card storage module, and RS-232
adaDter.

BAUD RATES: Selectable at 300, 1200, 9600
and 76,800 bps lor synchronous devices. ASCII
communication protocol is one siarl bit, one stop
bit, eight data bits (no parity).

CLOCK ACCURACY; *'1 minule per month

SYSTEM POWER REQUIREMENTS
VOLTAGE: 9.6 to 16 Vdc

TYPICAL CURRENT DRAIN: 1.3 mA quiescent,
13 mA during processing, and 46 mA during
analog measuremenl.

BATTERIES: Any'12 V batlery can be connec'ted as
a primary power source. Several power supply
oplions are available from Campbell Scientific.
The Model CR2430 lithium battery tor clock and
SRAM backup has a capacity ol 270 mAhr.

PHYSICAL SPECIFICATIONS
SIZE: 7.8" x 3.5" x 1.5" - Measurement & Control

Module; 9" x 3.5. x 2.9" - wilh CR1oWP wiring
Panel. Addilional clearance reauired lor serial
cable and sensor leads.

WEIGHT: 2lbs

WARRANry
Three years againsl delects in materials and
workmanshiD.

We recommend thal you contirm syslem
configuration and critical specifications with

Campbell Scientific betore purchase-

Full Scale
Input Range (mV)

*500 333
lzcu

j25 3.33
+7.5 1.00
+2.5 0.33
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