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Mission Statements 
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and honors the Nation’s trust responsibilities or special commitments 
to American Indians, Alaska Natives, and affiliated island 
communities to help them prosper. 
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economically sound manner in the interest of the American public. 
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warranties or guarantees, expressed or implied, for the products 
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Executive Summary 
The goal of this project is to establish a common Laboratory Information Management System 
(LIMS) used throughout Reclamation. The selected software QESTLab, by SpectraQEST, was 
selected due to its large scope of materials and equipment management. The software is also 
customizable, which is needed for Reclamation’s testing that deviates from standard ASTM or 
AASHTO methods. 

Historically, a DOS based programs PCQAS and PCEARTH were used to generate monthly 
documentation and evaluation of tests performed by Reclamation staff. This information is crucial 
for final construction reports (Reclamation Report type L-29) which maintain a record for future 
evaluations. The PCQAS/EARTH software was custom built but antiquated. Regional labs have 
been unable to use it for at least 15 years as computer operating systems are not compatible.  

The QESTLab software has been used by the Regional Laboratories beginning in 2022. Custom test 
screens, dynamic worksheets, and reports were created to meet Reclamation needs. The software is 
more intuitive than the previous DOS based systems and queries of data are easy to perform. In 
addition to testing results, the LIMS assists with tracking equipment maintenance and calibration 
events which is crucial in obtaining and maintaining laboratory accreditation.
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Organization 
The Reclamation laboratories are considered separate laboratories with their own people, 
equipment, and Work Orders within QESTLab. Users can view information for other labs, but do 
not have permission to make changes. 

For continuity throughout all Reclamation reports, the Client and Project lists are Global and are 
shared by all labs.  

• Client  [Region] – [Project] ex. Region 7 UCB – Navajo-Gallup Water Supply Project 
• Project  [Feature] – [Program] ex. Reach 14 – Final Design 

 
Figure 1. Laboratories included in QESTLab. The environment can be switched to Global to access 
Reclamation-wide lists. 

Document Organization 
QESTLab is structured through a hierarchy of documents, or elements of the QESTLab tree, shown 
in Figure 2. The tree contains various nodes. 
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Figure 2. QESTLab Tree 

Work Orders 
Work Orders are grouped samples, tests, and reports under the same Client and Project. They can 
be grouped in any logical way. The TSC and Regional Laboratories function differently, so there is 
not one specified way to group tests in a Work Order. For Quality Assurance testing during 
construction, a work order can contain all testing for a given project on a given day. For 
geotechnical purposes, it is common to group by drill hole, test pit, material source etc.  

Work Orders can contain multiple Samples (soil sample, concrete sample, etc.) and each Sample can 
have multiple Test Screens associated with them.  

Test Screens 
Test screens are analogous to paper worksheets and captures test data from laboratory and field 
tests. The test screens perform calculations and report test results per the test standard. Native test 
screens used by Reclamation include: 

• Concrete (ASTM Tests) 
o C 39 Compressive Strength of Cylindrical Concrete Specimens 
o C 42 Drilled Cores and Sawed Beams of Concrete 
o C 78 Flexural Strength of Concrete (Using Simple Beam with Third-Point Loading) 
o C 109 Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or [50-mm] 

Cube Specimens) 
o C 138 Density (Unit Weight), Yield, and Air Content (Gravimetric) of Concrete 
o C 143 Slump of Hydraulic-Cement Concrete 
o C 231 Air Content of Freshly Mixed Concrete by the Pressure Method 
o C 496 Splitting Tensile Strength of Cylindrical Concrete Specimens 
o C 1064 Temperature of Freshly Mixed Hydraulic-Cement Concrete 

• Aggregate and Soils (ASTM and USBR Tests) 
o C 40 Organic Impurities in Fine Aggregates for Concrete 
o C 88 Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate 
o C 117 Materials Finer than 75-μm (No. 200) Sieve in Mineral Aggregates by Washing 



LIMS Implementation 

3 

o C 123 Lightweight Particles in Aggregate 
o C 127 Relative Density (Specific Gravity) and Absorption of Coarse Aggregate 
o C 128 Relative Density (Specific Gravity) and Absorption of Fine Aggregate 
o C 131 Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and 

Impact in the Los Angeles Machine 
o C 136 Sieve Analysis of Fine and Coarse Aggregates 
o C 142 Clay Lumps and Friable Particles  
o D 422 Particle Size Analysis of Soils – Sieve & Hydrometer 
o D 558 Moisture-Density (Unit Weight) Relations of Soil-Cement Mixtures 
o D 559 Wetting and Drying Compacted Soil-Cement Mixtures 
o D 698 Laboratory Compaction Characteristics of Soil Using Standard Effort 

(Proctor) (Imperial and Metric) 
o D 854 Specific Gravity of Soil Solids by Water Pycnometer 
o D 1556 Density and Unit Weight of Soil in Place by Sand-Cone Method 
o D 1557 Laboratory Compaction Characteristics of Soil Using Modified Effort 

(Proctor) (Imperial and Metric)D 1633 Compressive Strength of Molded Soil-
Cement Cylinders 

o D 2166 Unconfined Compressive Strength of Cohesive Soil 
o D 2216 Laboratory Determination of Water (Moisture) Content of Soil and Rock by 

MassD 2434 Permeability of Granular Soils (Constant Head) 
o D 2487 Unified Soil Classification System 
o D 2488 Visual-Manual Identification of Soils 
o D 2937 Density by Drive-Cylinder 
o D 2974 Moisture, Ash, and Organic Matter of Peat and Other Organic Soils 
o D 4254 Minimum Index Density and Unit Weight of Soils and Calculation of 

Relative Density 
o D 4318 Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
o D 5084 Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall 

Permeameter (Method C) 
• Other Materials (ASTM Tests) 

o A 370 Mechanical Testing of Steel Products 

Minor customizations have been made to the native test screens to meet Reclamation testing 
requirements. 

User Documents 
User Documents are used to extend QESTLab’s capabilities by allowing the support of other test 
standards not currently in QESTLab. These are used by Reclamation to incorporate USBR test 
methods per the Earth Manual or Concrete Manual. Excel worksheets can be incorporated and 
pushed back to QESTLab to store the result in the database. The advantage to using a User 
Document with an Excel worksheet is that Reclamation users are already familiar with the format of 
the Excel worksheet. An example is shown in Figure 3. 
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Figure 3. (a) Example of a Reclamation form as an Excel sheet connected to QESTLab to perform 
calculations and (b) test screen including imported data.  

Test methods with User Documents associated with them include: 

• ASTM D 6572 Crumb Dispersion Test 
• ASTM C 469 Elastic Modulus and Poisson’s Ratio of Concrete 
• ASTM D 1587 In-Place Density with Thin-Walled Tube (Shelby Tube) Sampling 
• ASTM D 7263 Density (Unit Weight) of Soil Specimens 
• ASTM D 5030 In-Place Density by Water Replacement (Metal Ring) 
• ASTM D 4253 Maximum Index Density and Unit Weight of Soils Using a Vibratory Table 
• ASTM D 4643 Moisture Content of Soil by Microwave Oven Heating 
• ASTM D 4914 In-Place Density by Sand Replacement (Metal Ring) 
• ASTM D 4959 Moisture Content of Soil By Direct Heating 
• ASTM D 5080 Rapid Determination of Percent Compaction 
• ASTM D7382 Compaction of Granular Soils Using a Vibratory Hammer 
• USBR 5330 Gradation Analysis, Including Hydrometer 
• USBR 5410 Pinhole Dispersion Test 
• USBR 7240 Rapid Method Proctor Compaction 
• USBR (In-house Procedure) Mica and Friable Particle Count 
• X-ray Diffraction (Contract Lab Procedure) 

Test Reports 
A final Test Report can be created for a given Sample summarizing results from multiple tests run 
on the sample. An example Material Test Report is in Appendix A. The types of Test Reports used 
by Reclamation include: 



LIMS Implementation 

5 

• Concrete Test Report (for fresh concrete placed in the field) 
• Concrete Core Test Report (for hardened cores collected from the field) 
• Material Test Report (for soil, aggregate, or soil cement) 
• Soil Compaction Test Report 
• Unconfined Compression Strength Test Report (for soil, soil cement, or concrete) 
• Other Test Report (for rebar) 

Attachments can be added to a Test Report including photos of samples or any figures created from 
external data collection systems such as stress-strain curves. Test reports can be signed within 
QESTLab prior to exporting and distributing to clients. 

The heading of the Test Reports reflect the laboratory where the testing was performed. For 
example, tests completed at the Farmington Laboratory will have the name and address of the 
Farmington Office. 

Equipment 
Laboratory equipment is stored in QESTLab. There are predefined types of equipment (i.e. Slump 
Cones or Hydrometers), other equipment can be categorized as “General Equipment”.  

Each piece of equipment can have an arbitrary number of calibrations, checks and maintenance 
tasks. Before a record is added to a piece of equipment, the activity associated with the record needs 
to be created. The activity task allows you to set the schedule of when the task occurs and a 
reminder window. 

When a new task is created, the most important fields to complete are the Last Performed Date and 
the Schedule. A Type can be selected from the list and a Description added if desired. Calibration 
records, such as worksheets recording calibration results, can be uploaded to a task as they are 
completed. 

Users are notified of upcoming calibration or maintenance activities in a pop-up upon login. Only 
equipment associated with the user’s lab will show. Comprehensive lists of upcoming calibration or 
maintenance actives can be generated with a Management Report. 

Specific equipment used to complete a test method can be selected on a Test Screen. The user will 
be notified if the piece of equipment is out of calibration. 

Specifications 
Specifications are used to set limits to tested values. The specification limits are shown next to the 
test results in Test Reports. Results out of compliance with a specification are highlighted in red. A 
specification does not need to be associated with a given Specimen in order to have test data saved. 
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Concrete specifications (03 30 00) were entered for projects currently in construction: 
• Fresh concrete temperature 
• Slump 
• Air Content 
• Compressive Strength 

Aggregate specifications (03 30 00) for acceptance for use in concrete were entered for projects 
currently in construction: 

• ASTM C33 physical properties 

An example of a Concrete Specification showing next to test results is shown in Figure 4. 

 
Figure 4. Example of a concrete specification as shown in a Concrete Test Report 
 
For geotechnical purposes (specifically for older test screens), specifications are used to set sieve (or 
particle) sizes.  Logic can also be applied to flag values that are not meeting specifications.  An 
example of ASTM C 136 gradation results with the specifications is available in Figure 5. Values that 
are out of specification are flagged with asterisks.   
 

 
Figure 5. Example of a concrete specification as shown in a Concrete Test Report 
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Reports and Charts 
Management Reports are used to query and filter the QESTLab database to create summary reports 
of multiple Samples. Reports made by TSC personnel are in Appendix B and C. In addition to 
summarizing Sample test results, Management Reports can also query Equipment information. An 
example of an equipment inventory list pulled from QESTLab is in Appendix D. 

Field Lab Training 
TSC personnel hosted training and feedback sessions for field labs virtually and on-site during FY22 
through FY23. 

• Yuma Area Office (Virtual) 
• Farmington Area Office (On-Site) 
• Provo Area Office (On-Site) 
• Willows Laboratory (Virtual and On-Site) 

Feedback from the laboratories was used to prioritize creating new User Documents and 
Management Reports not native to QESTLab. For example, simplified concrete cylinder break 
sheets were created for field use. An example is shown in Appendix E. 

Summary and Next Steps 
All Regional Labs have QESTLab licenses and have received at least introductory training on the 
software. The TSC has generated several custom User Documents, Dynamic Worksheets, and 
templates for Management Reports to meet the needs of Reclamation testing labs. The templates 
and guidance established allows uniformity of reporting throughout Reclamation. 

There are other products available from SpectraQEST including QESTField which is intended for 
inspection on site. This application will be further explored in future years. The Regional Labs and 
TSC will remain in close collaboration to fully utilize QESTLab for preconstruction and quality 
assurance testing. 
.  
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Management Report 



 

 

  



 

 

  



 

 

Appendix E – Simplified Concrete Break Card 
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