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3 | P a g e  
 



 
 
TABLE OF CONTENTS 
 
INTRODUCTION         5 
 
OBJECTIVE          5 
 
SURVEY METHODOLOGY       5 
 
RESULTS          6 
 The MSDS         6 
 Chemical Analysis and Bioassay Test Results    7 
 
SUMMARY          9 
 
RECOMMENDATION        10 
 
Appendix A: List of Documents Sent by the WSDOT    11 
 
Appendix B: Material Safety Data Sheet      15 
 NOVAGEL         16 
 Shore PAC         21 
 Slurry Pro CDP        26 
 Super Mud         30   
 
Appendix C: Bioassay and Analytical Test Results     35 
 Shore PAC         36 
 Super Mud         65 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 | P a g e  
 



INTRODUCTION 

The Washington State Department of Transportation (WSDOT) constructs about 150 large 

diameter drilled shafts to support bridge foundations and retaining walls annually.  Shafts are 

generally uncased, 30 to 200 feet deep, and 2-10 feet in diameter.  Construction of uncased drilled 

shafts requires the use of thousands of gallons of synthetic slurry for stability. 

 

The WSDOT approves the use of “Novagel”, “Shore Pac GCV”, “SlurryPro CDP”, and “Super 

Mud” as synthetic slurries to construct drilled shafts.  There is always some loss of synthetic 

slurries in the surrounding soils under the groundwater table.  The impact of loss of WSDOT 

approved synthetic slurries on groundwater quality is not known and needs to be investigated.  

 

OBJECTIVE 

The overall objective of this project is to evaluate the effect of the aforementioned synthetic 

slurries on groundwater quality.  The objective of Phase I (this report), however, was to conduct 

a comprehensive literature survey to gather data to evaluate the effect of the WSDOT approved 

synthetic slurries on groundwater quality. 

 

SURVEY METHODOLOGY 

The survey was comprised, primarily, of a review of documents sent by the WSDOT, consulting 

with the manufacturers for relevant information, and a survey of published scientific literature of 

interest. 

 

The World Wide Web connected by “Google” was explored for any published information on 

the synthetic slurries of interest.  Scientific databases subscribed by the Washington State 

University (WSU) were also explored.  Further, the webpages maintained by the manufacturers 

were investigated for pertinent information.  

 

The WSDOT provided a boxful of documents on the following synthetic slurries. 

 

1. PolyboreTM polymer 

2. Shore Pac GCV 
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3. Slurry Pro CDP 

4. Super Mud 

 

The documents are listed in Appendix A.  Some documents were supplied in duplicate as 

indicated in the Appendix. 

 

RESULTS  

The review enabled us to obtain material safety data sheets (MSDS) of the slurries of concern.  

The MSDS obtained are included in Appendix B.  The review also made it possible to obtain 

bioassay and chemical analysis data for some of the slurries.  These data are included in 

Appendix C. 

 

The MSDS 

Novagel is described as a mixture based on acrylate/acrylamide copolymer and is not considered 

a hazardous waste, according to the manufacturer.  It can be disposed as a non-hazardous liquid 

waste in compliance with state and local regulations.  It is reported to be a very low toxicity 

substance.  

 

Shore Pac GCV is described as a copolymer of sodium acrylate and acrylamide.  It is considered 

neither hazardous nor carcinogenic.  The product is claimed to have no known adverse effect on 

human health.  The material is not expected to be harmful to aquatic life under normal use.  

However, ecological injuries are not known or are not expected under normal use.  This product 

may yield oxides of nitrogen and ammonia, carbon dioxide, carbon monoxide, and low 

molecular weight hydrocarbons upon decomposition. 

 

Slurry Pro CDP is reported to belong to the “chemical family” of “vinyl polymer”.  It is reported 

to be neither hazardous nor regulated.  It is reported to have low toxicity on fish.  If incinerated, 

thermal decomposition byproducts would include low levels of carbon monoxide, carbon 

dioxide, and various nitrous oxides.  
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Super Mud is described as an “anionic polyacrylamide in water-in-oil emulsion”.  It is reported 

to contain 24% petroleum distillate.  Its acute oral (rat) and acute dermal (rabbit) LD50 is 

reported to be grater than 10 ml/kg.  It is highly volatile (~70% by weight).  Acute overexposure 

to petroleum distillate may cause eye and throat irritation.  Severe skin irritation is expected with 

direct skin contact of the petroleum distillate.  Pertinent information of these slurries obtained 

from the respective MSDS are presented in Table 1. 

 
Table 1. Pertinent Information from MSDS Datasheets. 
Slurry Chemical Family Skin & 

Eye 
Irritation 

Flammability pH Aquatic 
Toxicity 

Source 

Novagel Acrylate/acrylamide Minor Not flammable 6-81 Very low MSDS 
3/15/03 

Shore 
PAC 

Sodium 
acrylate/acrylamide 

Yes Not available Not 
available 

Expected 
not to be 
harmful 

MSDS 
1/29/09 

SlurryPro 
CDP 

Vinyl Polymer Yes 
(Appears 
to be) 

Not flammable Not 
available 

Low MSDS 
08/03/07 

Super 
MUD 

Anionic 
polyacrylamide 

Minimal 
eye and 
moderate 
skin 

Flash point > 
200ºF 

Not 
available2 

Not 
available 

MSDS 

1pH of a simple system (simple system is not defined in the MSDS) 
2In a CD, the optimum pH is reported to be 8-10 
 

Chemical Analysis and Bioassay Test Results 

Shore Pac GCV and Super Mud were tested for a host of chemical constituents and toxicity.  The 

results are summarized below and the detailed test results are presented in Appendix C. 

 

Shore PAC GCV Slurry 

A 1 lb per 500 gal slurry of Shore PAC was sent for chemical testing in October of 1998 and was 

tested by Great Lakes Analytical in Buffalo Grove, IL.  We are assuming that the pound/500 gal 

concentration is representative of the slurry used during field application.  The slurry was 

analyzed for chemical oxygen demand (COD), biochemical oxygen demand (BOD), pH, oil and 

grease, and priority pollutants.  The priority pollutant scan includes cyanide, a list 13 metals, 

polychlorinated biphenyls (PCB), volatile organic compounds (VOC), semi-volatile organic 

compounds (SVOC) and organochlorine pesticides.  Standard EPA protocol was used for all 
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analyses.  The pH of the slurry was reported as 7.3.  The only constituents that were above the 

method detection limits were acetone (noted as likely being an artifact from laboratory 

contamination), bromodichloromethane (4.4 µg/L) and chloroform (7.6 µg/L).  The latter two 

compounds are in the VOC group. It was noted in the analytical report that the concentrations of 

these two VOCs are “characteristic of those found in chlorinated drinking water”. 

 

The Shore PAC slurry was also tested for toxicity using the fathead minnow as the test species 

under standard toxicity testing protocol.  The slurry was diluted, per protocol, with synthetic 

moderately hard water. The dilutions ranged from 0% (moderately hard water only) up to 10%.  

We are assuming that the percentage is reported on a volume basis.  The number of deaths is 

reported after a 96 hour exposure period. Essentially no deaths occurred at the highest (10%) 

concentration.  As a result, the lethal concentration that results in 50% of the test organisms 

dying (LC50) was reported as > 10%. Table 2 summarizes the results for Shore PAC and the 

actual test results can be found in Appendix C. 

 

Table 2. Chemical Analysis Results for Shore PAC GCV.  
Analyte EPA Method Results/Comments 

BOD5 405.1 ND1

COD 410.4 ND 
pH 150.1 7.3 
Oil and Grease  ND 
Metals 3015 ND 
Pesticides 8081 ND 
PCB’s 8082 ND 
VOC’s 8260 ND except acetone (15A)2, bromodichloromethane (4.4 

µg/L), chloroform (7.6 µg/l) 
Semi-VOC’s 8270 ND 
Cyanide 9012 ND 

1 non-detectable concentration 
2 not described in the report 

 

Super Mud 

Super Mud was also tested for priority pollutants and toxicity, but unlike Shore PAC, the pure 

product was tested.  The only constituents that tested above detection limits were cyanide (4.8 

mg/kg) and copper (3.9 mg/kg).  In the analysis report supplied by the manufacturer, they present 

comparisons to California and Federal allowable drinking water concentrations.  We are 

confused regarding this comparison because the drinking water standards are in mg/L units but 
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the reported constituent concentrations are in mg/kg and µg/kg.  It is not clear, therefore, if this 

comparison can be made. 

 

Super Mud was also tested for toxicity in a similar fashion as Shore PAC.  However, it was 

tested by making dilutions into moderately hard water using the full-strength product, not the 

field strength product (diluted at 1 gal per 800 gal).  The reported LC50 was 3.2%. Table 3 

summarizes the results for Super Mud and the actual test results can be found in Appendix C. 

 
Table 3. Chemical Analysis Results for Super Mud. 

Analyte1 EPA Method3 Results/Comments 
VOC’s 624 ND2

Acid Extractable 
Organics 

625 ND 

Base Neutral 
Compounds 

625 ND 

Pesticides 608 ND 
PCB’s 608 ND 
Cyanide  4.8 mg/kg 
Copper  3.9 mg/kg 
pH  8 – 10 (optimum zone) 
1  The priority pollutant list testing was performed on PURE PRODUCT.  In usage “the product is diluted to 800 
parts water to one part Super Mud.”  These statements are taken directly from the report. 
2  non-detectable concentration 
3 The numbers were assumed to be referring to EPA methods 
 

It appears that similar tests were done for Slurry Pro CDP, however, we were unable to obtain 

the test results.   

 

SUMMARY 

Based on the results of the priority pollutant analysis and toxicity testing for Shore PAC and 

Super Mud, one can conclude, as it was concluded by the manufacturer, that these products, 

when used at field concentrations, are unlikely to pose a threat to groundwater quality.  However, 

the state of Washington has its own groundwater standard and the testing was done in other 

states.  Further, geochemical environment can change the chemistry and associated toxicity of 

the slurries.   
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RECOMMENDATION 

Since chemical and bioassay information exists for only two products and the analyses were 

performed in 1991 and 1998, it is our recommendation that the slurries currently being used by 

WSDOT contractors be tested again for priority pollutants and toxicity.  New testing would 

result in a consistent data set as all samples would undergo the same, most recent EPA protocol.  

Analysis should be performed on samples that are representative of field conditions (at the 

working concentration and containing any additives).  The results would be used to assist in 

evaluation of potential groundwater contamination as well as slurry disposal issues.  In summary, 

the following analytical testing is suggested.  

 

1. Test the fresh slurries for priority pollutants, toxicity, pH, alkalinity, biochemical oxygen 

demand (BOD, and chemical oxygen demand (COD) at field concentrations and 

containing any additives. 

2. Test for priority pollutants, toxicity, pH, alkalinity, BOD, COD, and total suspended 

solids (TSS) of the used slurries prior to preparing them for disposal.   

3. Test for priority pollutants, toxicity, pH, alkalinity, BOD, COD, and TSS of the slurries 

following preparation for disposal.  

 

The priority pollutant testing includes testing for 128 compounds (organics, metals, asbestos, and 

total cyanide). The list of compounds is outlined in volume 40 of the Code of Federal 

Regulations (40 CFR), Part 423. The recommended toxicity testing is the 96 hour acute toxicity 

using trout and daphnia. It is suggested that these tests be performed at laboratories certified in 

Washington state and would be done on representative samples for field application. 

 

The recommended testing would also assist in making decisions regarding ultimate disposal of 

the used slurries. In addition to toxicity and priority pollutants, values of pH, alkalinity, BOD, 

COD and TSS would be important if disposal is considered in a wastewater treatment facility. 
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POLYBORETM POLYMER 

[1] Characterization of the effect of Poly-BoreTM polymer on the construction and performance 

of drilled shaft foundations: Phase I.  (2 copies) 

Prepared by Alaa Ata and Michael O’Neill,  Department of Civil and Environmental 

Engineering, University of Houston, Houston, Texas 77204-4791, May, 1997.   

 

[2] Characterization of the effect of Poly-BoreTM polymer on the construction and performance 

of drilled shaft foundations, Phase II.  (2 copies) 

Prepared by Alaa Ata and Michael O’Neill, Department of Civil and Environmental 

Engineering, University of Houston, Houston, Texas 77204-4791, October, 1997 

 

[3] ADSC-WSDOT Task Force: A Discussion of potential issues to Drilling Shafts Under Slurry 

versus Open or Cased Drilling Methods: Sidewall Friction Capacity, Reinforcing Steel Bond, 

“Boney Ground”, and Environmental Issues. (2 copies) 

Prepared by Chris Burnell, Baroid Industrial Drilling Products, PO Box 287, Winnemucca, NV 

89446, chris.burnell@halliburton.com . 

 

SHORE PAC GCV 

[4] Shore Pac GCV Final Report for Caltrans Approved List of Synthetic Drilling Slurry’s. 

Prepared by John H. Berry, Hydrogeolgist, CETCO, April 29, 1999. 

 

[5] Pile Load Test Report: Caltrans Approval for Shore Pac GCV Synthetic Slurry: Central 

Viaduct Seismic Retrofit, San Francisco, California. 

Prepared by Delta Geotechnical Services, 4408 G Street, Sacramento, CA 95819. 

 

[6] Shore Pac GCV Drilling & Mixing Field Guide. 

Prepared by CETCO Drilling Products, 1500 W. Shure Dr., Arlington Heights, IL 60004. 

 

[7] An Untitled Document submitted to the WSDOT containing results of chemical analysis and 

biomonitoring report. 
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SLURRY PRO CDP 

[8] A Technical Discussion & Historical Overview: A Slurry and Earth Stabilization system for 

the New Millennium. (Booklet) 

Prepared by  KB Technologies, Suite 107, 3648 FM 1960 West, Houston, TX 77068.  

 

[9] A Technical Discussion & Historical Overview: A Slurry and Earth Stabilization system for 

the New Millennium. (Spiral Bound)  (2 copies) 

Prepared by  KB Technologies, Suite 107, 3648 FM 1960 West, Houston, TX 77068.  

 

[10] KB International’s Response to ADSC/WASH DOT Questions. 

Prepared by K. G. Goodhue, Director, Research and Marketing, KB International. 

 

[11] General Operating, Product Application and Slurry Testing Procedures and 

Recommendations for Bored Piles in Normal Soil Contions. 

Prepared by KB International LLC, P.O. Box 680648, Houston, TX 77268. 

 

[12] Load Test Program: New Mexico DOT: I-25 Bridge over Cuchillo Negro River: Truth or 

Consequences, New Mexico.  (2 copies) 

Prepared by Albuquerque Caisson & Foundation Drilling. 

 

[13] Nine CDs: one on the product, one on environmental and toxicological information, and 

seven on load tests. 

Prepared by KB International LLC, P.O. Box 680648, Houston, TX 77268. 

 

SUPER MUD 

[14] Super MUD & Super MUD Dry Polymer Drilling Slurry: WSDOT Submittal: August 2003.  

(2 copies) 

Submitted by Robert G. Ryan, President, PDSCo Polymer Drilling System, Prepared by PDSCo 

Polymer Drilling System, P.O. Box 507 El Dorado, AR 71731, August 21, 2003. 
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[15] Super MUD Polymer Slurry for Excavation Protection. 

Prepared by PDSCo Polymer Drilling System, P.O. Box 507 El Dorado, AR 71731. 

 

[16] Data Report on Drilling Shaft Load Testing (OSTERBERG Method): Production Shaft 1-

01- Four seasons Hotel 1441 Brickell Avenue, Miami FL (LT-8536-4).  (2 copies) 

Prepared by Deep Foundation Test, Equipment & Services, 2631-D NW 41st Street, Gainsville, 

FL 32606. 
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MSDS for SLURRYPRO CDP 
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MSDS for SUPER MUD 
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Appendix C 

Bioassay and Analytical Results 
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