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Water Sampling Field Activities Verification Checklist 
 
 
Project Shiprock, NM Date(s) of Water Sampling September 14 to September 17, 2004 

Date(s) of Verification December 28, 2004 Name of Verifier Jeff Price 
 

 Response 
(Yes, No, NA) Comments 

   
1. Is the SAP the primary document directing field procedures? Yes  

 List other documents, SOP’s, instructions. NA  
   
2. Were the sampling locations specified in the planning documents sampled? Yes  
   
3. Was a pre-trip calibration conducted as specified in the above named 

documents? Yes  
   
4. Was an operational check of the field equipment conducted twice daily? No  

 Did the operational checks meet criteria? Yes  
   
5. Were the number and types (alkalinity, temperature, Ec, pH, turbidity, DO, 

ORP) of field measurements taken as specified? Yes  
   
6. Was the Category of the well documented? Yes  
   
7. Were the following conditions met when purging a Category I well:   

 Was one pump/tubing volume purged prior to sampling? Yes  

 Did the water level stabilize prior to sampling? Yes  
 Did pH, specific conductance, and turbidity measurements stabilize prior to 

sampling? Yes   

 Was the flow rate less than 500 mL/min?  Yes   
 If a portable pump was used, was there a 4 hour delay between pump 

installation and sampling? NA  
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Water Sampling Field Activities Verification Checklist (continued) 
 

 Response 
(Yes, No, NA) Comments 

   
8. Were the following conditions met when purging a Category II well:   

 Was the flow rate less than 500 mL/min? Yes  

 Was one pump/tubing volume removed prior to sampling? Yes  
   
9. Were duplicates taken at a frequency of one per 20 samples? Yes  
   
10. Were equipment blanks taken at a frequency of one per 20 samples that were 

collected with nondedicated equipment? Yes  
   
11. Were trip blanks prepared and included with each shipment of VOC samples? NA  
   
12. Were QC samples assigned a fictitious site identification number? Yes  
 Was the true identity of the samples recorded on the Quality Assurance 

Sample Log? Yes  
   
13. Were samples collected in the containers specified?  Yes  
   
14. Were samples filtered and preserved as specified? Yes  
   
15. Were the number and types of samples collected as specified? Yes  
   
16. Were chain of custody records completed and was sample custody 

maintained? Yes Mistakes in the COC were found and corrected by the lab. 
   
17. Are field data sheets signed and dated by both team members?  No  
   
18. Was all other pertinent information documented on the field data sheets? Yes  
   
19. Was the presence or absence of ice in the cooler documented at every sample 

location? No  
   
20. Were water levels measured at the locations specified in the planning 

documents? Yes  
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Laboratory Performance Assessment 
 
 
General Information 
 
 Requisition No.: 04090104 
 Sample Event:  Water Sampling 
 Site(s):   Shiprock, New Mexico, Disposal Site 
 Laboratory:  Paragon Analytics 
 Work Order No.: 0409136 
 Analysis:  Metals, inorganics, gross alpha/beta, and isotopic uranium 
 Validator:  Jeff Price 
 Review Date:  December 29, 2004 
 
This validation was performed according to Standard Practice for Validation of Laboratory 
Data, GT-9(P) (2004). All analyses were successfully completed. The samples were prepared 
and analyzed using accepted procedures based on methods specified by line item code, which are 
listed in Table 2. 
 

Table 2. Analytes and Methods 
 

Analyte Line Item Code Prep Method Analytical Method 
Uranium GJO-01 SW-846 3005A SW-846 6020 
Selenium GJO-14 SW-846 3005A SW-846 6020 
Iron GJO-16 SW-846 3005A SW-846 6010 
Manganese GJO-17 SW-846 3005A SW-846 6010 
Calcium, Potassium, Magnesium, 
Sodium, Strontium MET-A-020 SW-846 3005A SW-846 6010 

Chloride MIS-A-039 SW-846 9056 SW-846 9056 
Sulfate MIS-A-044 SW-846 9056 SW-846 9056 
Ammonia as N (NH3-N) WCH-A-005 MCAWW 350.1 MCAWW 350.1 
Nitrate + Nitrite as N (NOx-N) WCH-A-022 MCAWW 353.2 MCAWW 353.2 
Total Organic Carbon (TOC) WCH-A-025 MCAWW 415.1 MCAWW 415.1 
Total Dissolve Solids (TDS) WCH-A-033 MCAWW 160.1 MCAWW 160.1 

 
 
Sample Shipping/Receiving 
 
Paragon Analytics in Fort Collins, Colorado, received 53 samples in two shipments on 
September 17 and 21, 2004, accompanied by Chain of Custody (COC) forms. The COC forms 
were checked to confirm that all of the samples were listed on the form and that signatures and 
dates were present indicating sample relinquishment and receipt. The bottle set from location 
0832-02 was received on September 17, 2004, but not listed on the COC form. Sample bottles 
from location 0797, ticket number NDX 186, had sample times recorded on the labels that did 
not match the time on the COC form or the sample ticket. The sample was logged in with the 
sample time from the COC form. Sample bottles from location 2478 for anions and TOC were 
mislabeled and the preservative used was not listed. The unpreserved bottle was used for anions 
analysis and the preserved bottle was used for TOC analysis. 
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Preservation and Holding Times 
 
Sample shipments were received intact on September 17 and 19, 2004, with temperatures in the 
coolers of 0.2 ºcentigrade and 0.6 ºcentigrade, respectively. All samples had been preserved 
correctly for the requested analyses with the following exception. The TOC sample from 
location 0797, ticket number NDX 186, was not preserved (result is qualified as “J”). All 
samples were analyzed within the applicable holding times. 
 
Data Qualifier Summary 
 
Sample results qualified with a “J” or “U” are shown in Table 3. 
 

Table 3. Data Qualifier Summary 
 

Sample Number Location Analyte Flag Reason 
0409136-3 0662 U U Less than 5 times the blank 
0409136-3 0662 Se J Reporting limit verification failure 
0409136-8 0797 TOC J Sample not preserved 
0409136-8 0797 Se J Reporting limit verification failure 
0409136-9 0850 Se J Reporting limit verification failure 
0409136-13 2483 Ca U Less than 5 times the blank 
0409136-13 2483 Mg U Less than 5 times the blank 
0409136-13 2483 U U Less than 5 times the blank 
0409136-44 0618-01 Fe U Less than 5 times the blank 

 
 
Laboratory Instrument Calibration 
 
All laboratory instrument calibrations were performed correctly in accordance with the cited 
methods. 
 
Calibrations for metals analysis were performed on September 30 and October 1, 2004. The 
initial calibrations were performed using 5 calibration standards resulting in correlation 
coefficient (r2) values greater than 0.995. The absolute value of the intercepts was less than 
3 times the MDL. Calibration and laboratory spike standards were prepared from independent 
sources. Initial and continuing calibration verification (CCV) checks were made at the required 
frequency resulting in 27 CCVs. All calibration checks met the acceptance criteria.  
 
Reporting limit verification checks were made at the required frequency to verify the linearity of 
the calibration curves near the practical quantitation limit. The results were within the 
acceptance criteria. 
 
Selenium calibrations were performed on October 7 and 8, 2004; uranium calibrations were 
performed on October 5, 2004. The initial calibrations were performed using 4 calibration 
standards resulting in correlation coefficient (r2) values greater than 0.995. The absolute value of 
the intercepts was less than 3 times the MDL. Calibration and laboratory spike standards were 
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prepared from independent sources. Initial and continuing calibration verification (CCV) checks 
were made at the required frequency resulting in 13 CCVs for selenium and 10 CCVs for 
uranium. All calibration checks met the acceptance criteria.  
 
Reporting limit verification checks were made at the required frequency to verify the linearity of 
the calibration curves near the practical quantitation limit. The uranium results were within the 
acceptance criteria. The selenium results failed to meet the acceptance criteria. Selenium results 
that are greater than the method detection limit but less than five times the practical quantitation 
limit are qualified as “J.” 
 
The mass calibration and resolution was checked at the beginning of each analytical run in 
accordance with the procedure. Internal standard recoveries were stable and within acceptance 
ranges. 
 
Initial calibrations for chloride and sulfate were performed on August 19, 2004, using 
5 calibration standards. The correlation coefficient (r2) values were greater than 0.995 for both 
initial calibration curves. Initial calibration and calibration check standards were prepared from 
independent sources. Continuing calibration checks were made for chloride at the required 
frequency on September 20-22, 2004, resulting in 18 CCVs, all within the acceptance range. 
Continuing calibration checks were made for sulfate on September 20 and 22, 2004, resulting in 
14 CCVs that met the acceptance criteria. 
 
The initial calibration for NH3-N was performed using 6 calibration standards on 
September 23, 2004, resulting in an r2 value greater than 0.995. Initial and continuing calibration 
checks were made at the required frequency resulting in 9 CCVs. All initial and continuing 
calibration verifications were within the acceptance criteria.  
 
The initial calibration for NOx-N was performed using 7 calibration standards on 
September 24, 2004, resulting in an r2 value greater than 0.995. Initial and continuing calibration 
checks were made at the required frequency resulting in 4 CCVs. All initial and continuing 
calibration verifications were within the acceptance criteria.  
 
The initial calibration for total organic carbon was performed using 5 calibration standards on 
September 14 and 27, 2004, resulting in an r2 value greater than 0.995. Initial and continuing 
calibration checks were made at the required frequency resulting in 9 CCVs. All initial and 
continuing calibration verifications were within the acceptance criteria.  
 
There is no initial or continuing calibration requirement associated with the determination of 
total dissolved solids. 
 
Method and Calibration Blanks 
 
The method blanks and initial and continuing calibration blanks were below the practical 
quantitation limits. In cases where blank concentration exceeded the instrument detection limit 
and the sample result is greater than the IDL but less than 5 times the blank concentration, the 
associated sample results are flagged “U.”  
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The method blanks for all analytes were below the method detection limits. All initial and 
continuing calibration blanks (ICBs and CCBs) were below the method detection limits with the 
following exceptions. The third CCB for sulfate analyzed on September 20, 2004, and the second 
CCB for chloride analyzed on September 21, 2004, failed to meet the acceptance criteria. All 
associated samples were re-analyzed with acceptable CCBs. 
 
Inductively Coupled Plasma (ICP) Interference Check Sample (ICS) Analysis 
 
ICP interference check samples were analyzed at the required frequency and all results met the 
acceptance criteria.  
 
Matrix Spike Analysis 
 
Three matrix spikes and matrix spike duplicates (MS/MSD) were analyzed for calcium, 
magnesium, manganese, potassium, sodium, and strontium, with all results meeting the 
acceptance criteria.  
 
Three matrix spikes and matrix spike duplicates (MS/MSD) were analyzed for selenium and 
uranium with all results meeting the acceptance criteria. The selenium matrix spike recovery data 
were not evaluated for sample 0409136-2 because the analyte concentration in the unspiked 
sample was greater than four times the spike concentration. 
 
Matrix spikes and matrix spike duplicates (MS/MSD) were analyzed for NH3-N, chloride, 
sulfate, NOx-N, and TOC with acceptable results. 
 
Laboratory Replicate Analysis 
 
The relative percent difference (RPD) values for the matrix spike duplicate and laboratory 
duplicate sample results for all analytes were less than 20 percent. 
 
Laboratory Control Sample 
 
The initial calibration verification serves as a laboratory control sample for undigested metals 
samples. Laboratory control samples were analyzed at the correct frequency with acceptable 
results for all other analysis categories. 
 
Metals Serial Dilution 
 
The serial dilution results met the acceptance criteria for those metals with concentrations greater 
than 50 times the practical quantitation limit (PQL). The samples selected for serial dilution had 
potassium concentrations less than 50 times the PQL.  
 
The serial dilution results met the acceptance criteria for those metals with concentrations greater 
than 100 times the practical quantitation limit. The samples selected for serial dilution had 
uranium concentrations less than 100 times the PQL. 
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Detection Limits/Dilutions 
 
Samples were diluted in a consistent and acceptable manner when required. The samples were 
diluted prior to analysis of uranium to reduce interferences. The required detection limits were 
achieved whenever possible. 
 
Completeness 
 
Results were reported in correct units, appropriate contract-required laboratory qualifiers were 
used, and appropriate target analyte lists (TALs) were used. The required detection limits were 
met when possible or an explanation of why they were not met was given in the laboratory case 
narrative. 
 
Chromatography Peak Integration 
 
The integration of analyte peaks was reviewed for all ion chromatography data. The manual 
integrations that were performed were acceptable and all peak integrations were satisfactory. 
 
Electronic Data Deliverable (EDD) File 
 
An error free EDD file arrived on October 22. 
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Sampling Quality Control Assessment 
 
The following information summarizes and assesses quality control for this sampling event. 
 
Sampling Protocol 
 
All monitor well data were given an “F” flag, which indicates that samples were collected using 
the micro-purge method. Some well data also were given a “Q” flag indicating that a constant 
water level could not be maintained during the purge and sampling process. 
 
Equipment Blank Assessment 
 
An equipment blank was collected and analyzed for the same constituents as the Shiprock 
environmental samples. All concentrations measured in the equipment blank were below the 
contract required detection limit (CRDL); therefore, equipment blank results are considered 
acceptable.  
 
Field Duplicate Assessment 
 
Duplicates were collected from locations 0838, 0956, and 0965. There are no established 
regulatory criteria for the evaluation of field duplicate samples; therefore, EPA guidance for 
laboratory duplicates (which is conservative for field duplicates) was used to assess the 
precision of the field duplicates. With the exception of the total organic carbon duplicate result, 
which varied by 35 percent, all other duplicate sample results met the laboratory duplicate 
criteria (20 percent relative difference) and thus are considered acceptable.  
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Minimums and Maximums Report 



 

 

Minimums and Maximums Report 
 
The Minimums and Maximums Report is generated by a data validation application (DataVal) 
used to query the SEEPro database. The data validation application compares the new data set 
with historical data and lists in the Minimums and Maximums Report all new data that fall 
outside the historical data range. Values listed in the report are further screened using the 
following criteria. Results are considered valid if (1) identified low concentrations are the result 
of low detection limits; (2) the concentration detected is within 50 percent of historical minimum 
or maximum values; (3) there were fewer than 5 historical samples for comparison. 
 
Data from this sampling event were compared to historical minimum and maximum values. 
Results that were greater than 150 percent of the historical maximum value or less than 
50 percent of the historical minimum value (excluding results with less than 5 historical data 
points) are listed on the Anomalous Data Review Checksheet and will be compared to results of 
other sampling rounds to make a final determination of validity. At this time, all data from this 
sampling event may be treated as final results. 
 
 
 
 















 

 

Anomalous Data Review Checksheet 
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Surface Water Quality Data 

 























































 

 

Equipment Blank Data 

 







 

 

Static Water Level Data 

 









 

 

Time Versus Concentration Graphs 
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Attachment 3 
Sampling and Analysis Work Order 



 

The S.M. Stoller Corporation        2597 B ¾ Road         Grand Junction, Colorado 81503        (970) 248–6601      Fax: (970) 248–7636 
 

 
Task Order ST04-102 

Control Number 1000-T04-1703 
August 17, 2004 
 
Arthur Kleinrath 
Program Manager 
U.S. Department of Energy 
Grand Junction Office 
2597 B ¾ Road 
Grand Junction, CO 81503 
 
SUBJECT: Contract No. DE-AC01-02GJ79491, Stoller 
  September 2004 Environmental Sampling at Shiprock, New Mexico 
 
Reference: FY 2004 LM Task Order No. ST04-102-S3 
 
Dear Mr. Kleinrath: 
 
The purpose of this letter is to inform you of the upcoming sampling event at Shiprock, New 
Mexico.  Enclosed are the map and tables specifying sample locations and analytes for routine 
monitoring.  Water quality data will be collected from monitor wells and surface locations at this 
site as part of the routine environmental sampling scheduled to begin the week of 
September 13, 2004.  
 
The following lists show the well and surface locations scheduled for sampling during this event.  
 
Monitor Wells (filtered)* 
SHP01 
608 Km 615 Al  619 Al  735 Al  797 Al  1008 Al   
614 Al  618 Al  734 Al  736 Al  850 Al  1077 Al 
1089 Nr 
SHP02 
730 Al  832 Al  839 Al  1060 Al 1079 Al 1092 Nr   
817 Km 835 Al  841 Al  1070 Al 1087 Nr 1093 Nr   
818 Al  836 Al  846 Al  1071 Al 1088 Nr 1094 Nr   
830 Km 838 Al  1057 Al 1078 Al 1091 Nr 
     
*NOTE: Al = Alluvium; Km = Mancos Shale; Nr = No recovery of data for classifying 
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Surface Water (filtered) 
SHP01 
655  897  940  957  959  965  1205  
887  898  956      
 
SHP02 
425  786  889  934  936  938  942  
426 884 932 935 937 939  
662 885 933 
 
Water levels will be collected from additional (non-sampled) wells as shown in the attachment. 
QA/QC samples will be collected as directed in the Sampling and Analysis Plan for GJO 
Projects.  Access agreements are covered under the cooperative agreement. 

 
If you have any questions, please call me at extension 6588 or Dave Miller at extension 6652. 
 
Sincerely, 
 
Signature on Original 
 
Clay Carpenter 
Project Manager 
 
CC/lcg/lac 
Enclosures (3) 
 
cc: S. E. Donivan, Stoller (e) 
 D. E. Miller, Stoller (e) 
 K. E. Miller, Stoller (e) 
 D. G. Traub, Stoller (e) 
 
cc w/o enclosures:  
 Correspondence Control File (Thru V. Creagar) 
 Working File – SHP 
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DATE: October 27, 2004 
 
TO: David E. Miller 
 
FROM: Lauren C. Goodknight 
 
SUBJECT: Sampling Trip Report 
 
Site:   Shiprock, New Mexico 
 
Dates of Sampling Event:  September 14 through 17, 2004. 
 
Team Members:  Dave Traub, Steve Hall, and 2 Stoller Corporate employees 
 
Trip Summary:  Water samples were collected from 30 wells and 19 surface water locations.   
 
Locations Not Sampled / Reason:  Surface locations 0885, 0887, and 0932 did not have 
sufficient water to sample. 
 
Field Variance:  None. 
 
RIN Numbers Assigned:  Samples were shipped to Paragon Analytical on Thursday and 
Monday, September 16th and 20th. The RIN number for Paragon is 04090104.   
 
Water Level Measurements:  Water level measurements were taken in all sampled wells.   
 
Well Inspection Summary:  Well inspections were conducted on all sampled wells. All wells 
were in good condition.   
 
Quality Control Sample Cross Reference: Three ground water sample duplicates were 
collected for quality control.  One equipment blank was collected with the peristaltic pump used 
for sampling.  The following table lists the identification numbers of the quality control samples. 
 

False 
ID True ID Sample Type Associated 

Matrix 
Ticket 

Number 

2483 884-02 Equipment Blank Ground/Surface 
Water NDX 191 

2482 965-01 Duplicate Ground water NDX 193 

2481 956-01 Duplicate Ground water NDX 198 

2478 838-02 Duplicate Ground water NDW 248 

 
Corrective Action:  None. 
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Location Specific Information:   
 

Sample 
ID Date Location Comment 

NDX 180 9/14/04 0425  
NDX 176 9/14/04 0426 Clear flow; 650 mL/9.77 sec. 
NDX 481 9/16/04 0608  
NDX 480 9/16/04 0614  

 9/16/04 0615 No sample or DTW; Pulled tubing – weeds/roots on it; had trouble getting 
dedicated tube back to depth; attempted pumping – no water. 

NDX 479 9/16/04 0618  
NDX 478 9/15/04 0619  

 9/14/04 0655 DRY 
NDX 181 9/14/04 0662  

  0730 DRY 
 9/16/04 0734 No sample; pumped dry twice. 

NDX 482 9/16/04 0735  
  0736 DRY 

NDX 177 9/14/04 0786 Very slow drips along 50-60 feet of cliff face just west of bridge. Sample 
collected where drips filled 750 mL bottle in 5-8 minutes. 

NDX 186 9/15/04 0797  
NDX 488 9/17/04 0817  

  0818 No sample; pump off for 19 hrs. Not enough water to fill flow cell. 
  0830 DRY 

NDX 476 9/15/04 0832 Water level below pump. 
NDW 245 9/15/04 0835  
NDW 249 9/15/04 0836 Raised dedicated tubing ~ 6 in; cleaned out YSI 
NDW 247 9/15/04 0838 Duplicate sample collected – 2478. 
NDX 486 9/17/04 0839 Well recharge poor; standing water is < 3’ 
NDX 477 9/15/04 0841  
NDW 250 9/15/04 0846  

NDX 187 9/15/04 0850 Well obstructed at 9.4’; made hook and removed baseball-sized root 
mass. 

NDX 190 9/14/04 0884  
  0885 DRY 
  0887 DRY 

NDX 196 9/16/04 0889 East side of wash, ~40’ below former nickpoint; continuous, steady flow 
at seep, ~4’ above GL 

NDX 195 9/16/04 0897  
NDX 188 9/15/04 0898  

  0932 DRY 

NDX 184 9/14/04 0933 Hard to find water; kicked around till found water. ~3” deep, solid cattails, 
very odiferous. 

NDX 194 9/16/04 0934  

NDX 182 9/14/04 0935 Kicked hole in mud to collect water. Filled one 125 mL ~40 minutes later. 
Used 6 filters; could only get ~400 mL in metals bottle. 

NDX 183 9/14/04 0936  

NDX 178 9/14/04 0940 Sample collected ~80’ from stake; took GPS reading. Sample from ~4” 
deep, slight flow. 
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Sample 
ID Date Location Comment 

NDX 199 9/17/04 0942  
NDX l97 9/16/04 0956  
NDX 189 9/15/04 0957  

NDX 185 9/14/04 0959 Pond is ~6” deep x 5’ (N-S) x 50-60’ (E-W); no connection to river; slight 
input from flow at ravine west of 0935. 

NDX 192 9/16/04 0965 Duplicate sample – 2482 collected. 
NDX 483 9/16/04 1008  
NDW 244 9/14/04 1057  
NDX 487 9/17/04 1060 Data logger; recharge slow and standing water < 3’. 
NDW 242 9/14/04 1070 Titrator failed. Sterile samples for ESL. 
NDW 240 9/14/04 1071 Sterile sample. 
NDX 484 9/16/04 1077  

NDW 239 9/14/04 1078 Sampled for NO3, TOC before pumping dry; returned for Alk, Cl, SO4, 
metals, TDS 

NDW 246 9/15/04 1079  
NDW 243 9/14/04 1087 Sterile samples for ESL. 
NDW 238 9/14/04 1088  
NDX 485 9/16/04 1089  
NDW 234 9/14/04 1091 Flow rate < 100 mL/min 
NDX 237 9/14/04 1092  
NDW 235 9/14/04 1093  
NDW 236 9/14/04 1094 Flow stopped at ~2 gal. Recorded parameters; returned to collect sample
NDX 179 9/14/04 1205 Sampled near concrete waste, ~ 12” deep; strong flow. 

 
Regulatory:   None. 
 
Site Issues:   None. 
 
Additional Action Required / Taken:  None. 
 
(lcg) 

cc: A. W. Kleinrath, LM–50 (e) 
 S. E. Donivan, Stoller (e) 
 K. E. Miller, Stoller 
 Working File – SHP 
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