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Disclaimer 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government nor any agency thereof, nor 
any of their employees, makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government 
or any agency thereof. 
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Abstract 

The objective of this project is to develop an improved ultra-lightweight cement using 
ultra-lightweight hollow glass spheres (ULHS). Work reported herein addresses tasks 
performed in the fourth quarter as well as the other three quarters of the past year.  
 
The subjects that were covered in previous reports and that are also discussed in this 
report include: 

• Analysis of field laboratory data of active cement applications from three oilwell 
service companies 

• Preliminary findings from a literature review focusing on problems associated 
with ultra-lightweight cements 

• Summary of pertinent information from Russian ultra-lightweight cement 
literature review 

• Comparison of compressive strengths of ULHS systems using ultrasonic and 
crush methods 

 
Results reported from the fourth quarter include laboratory testing of ULHS systems 
along with other lightweight cement systems—foamed and sodium silicate slurries. These 
comparison studies were completed for two different densities (10.0 and 11.5 lb/gal) and 
three different field application scenarios. Additional testing included the mechanical 
properties of ULHS systems and other lightweight systems. Studies were also performed 
to examine the effect that circulation by centrifugal pump during mixing has on breakage 
of ULHS. 
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Introduction 

Oilwell cementing involves placing a pumpable slurry of Portland cement, additives, and 
water into a wellbore. The slurry is pumped into the annular space between the borehole 
and a steel pipe, called a casing, intended to produce a conduit from the reservoir to the 
surface. The cement sets in place to support the casing in the hole, to isolate various 
formations from one another, and to control fluid movement within the well. 
 
Typical cement fluid density ranges from 12 to 17 lb/gal. Certain conditions can be 
encountered during the well construction process that necessitate application of cements 
with much lower density. Lower density is required to limit hydrostatic pressure exerted 
on formations through which the wellbore passes in order to prevent the formation from 
fracturing and imbibing the well fluid. This phenomenon, named lost circulation, 
increases time to drill and complete the well and increases construction cost due to 
expensive remedial treatments. Sections of a well in which lost circulation occurs include 
the upper sections: surface casings and intermediate casings. Since formations covered by 
these casings are relatively close to the Earth’s surface, application temperatures for these 
low-density cements are relatively low.   
 
The minimum practical density achievable with conventional cements and additives is 
roughly 11 lb/gal. At this density, the stability of the slurry and strength of the set cement 
are only marginally acceptable. The primary density-reducing material in these 
conventional cements is water. Additional water dilutes the cement, causing low strength. 
Lower temperature further delays strength development. Achieving density requirements 
lower than 11 lb/gal with acceptable strengths necessitates use of ultra-lightweight 
materials mixed into the slurry. 
 
Ultra-lightweight hollow spheres (ULHS) are being evaluated in this project as a 
candidate material for producing ultra-lightweight cements. These small, hollow, glass 
beads effectively encapsulate air in the slurry, thereby lowering the slurry density 
significantly compared to the addition of water to the slurry. 
 
This project is designed to develop cementing systems using ULHS. The development 
will be achieved through a carefully designed program of modeling, design, laboratory 
testing, and field testing. 
 
This quarterly report gives an account of the activities that occurred during the project’s 
fourth quarter from July 1 to September 30, 2001. Since this is the fourth quarterly report, 
the report also summarizes the events of the other three quarters of the past year.   
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Executive Summary 

The fourth quarter of this investigation focused on laboratory testing that compared 
slurries containing ULHS to two other lightweight cement systems: foamed and sodium 
silicate slurries. The project employs a battery of tests to simulate three field cementing 
applications: 

• conductor casing in deep water 
• surface casing on land  
• intermediate casing on land  

These tests include thickening time, compressive strengths, rheology, free fluid, and fluid 
loss (where applicable). Preliminary data indicate that the slurries made with ULHS 
performed as well as or better than the sodium silicate and foamed slurries based on 
established performance criteria.  
 
For selective slurries, tests were also performed to determine additional mechanical 
properties of the cement systems. These other mechanical tests include tensile strength, 
Young’s modulus at various confining pressures, and effective compressive strength at 
various confining pressures.  
 
Work from previous quarters that is also included in this report consists of a review of 
literature dealing with potential problems of lightweight cement systems including a 
phenomenon known as alkali-silica reactivity (ASR). This is a potential problem because 
silica is a large component of ULHS. Reaction mechanisms, prevention techniques, and 
test methods for ASR are presented.   
 
A review of Russian literature reveals some of the lightweight cement systems that are 
used in Russia and its neighboring countries. The review presents performance 
characteristics that are common to some of the lightweight hollow spheres used in that 
area. In addition, the review offers information on ASR and prevention methods. 
 
Because of the large volume required for this project, a quality-control process has been 
implemented for the cement. Information and data gathered for the program are 
presented. 
 
Further testing evaluated the performance of ULHS. Studies investigated the effect of 
blending shear and circulation by centrifugal pumps during mixing on the breakage of 
ULHS and the resulting change in density.  
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Literature Review 

Task 1 of this project is to Assess Ultra-Lightweight Cementing Issues. A portion of that 
task includes a literature review of lightweight cement systems. The literature review also 
covers the potential alkali-silica reaction that could occur with ULHS. The results of an 
extensive literature review can be seen in Appendix A, which lists over eighty papers 
with brief summaries. Findings from the literature follow. 
 
Siliceous admixtures combined with cement create a potential for a phenomenon known 
as alkali-silica reactivity (ASR). Whether this detrimental reaction occurs depends on 
several factors including cement chemistry and available moisture.  
 
An aqueous liquid pore solution is present in all cements. This pore solution is alkaline 
(pH typically greater than 12.5) and can contain calcium cations (Ca++) and alkali cations 
(Na+, K+). The hydroxyl ions in the alkaline pore solution chemically attack silica (SiO2) 
creating SiO– species that are susceptible to reaction with the cations (Ca++, Na+, and K+). 
If large concentrations of calcium cations are in the pore solution, a calcium silicate 
hydrate (C-S-H) gel is formed. C-S-H gel is considered one of the safe reactions that can 
occur; it is not prone to swelling.1  
 
When the alkali concentration in pore solutions is high as compared to the calcium ion 
concentration, a deleterious high alkali-silica gel will be formed. The high-alkali gel has a 
greater capacity to swell with absorption of moisture. This swelling can lead to 
detrimental cracking of the cement. As might be expected, if available moisture remains 
low (below 80% relative humidity referenced to 70 to 75°F), there will not be enough 
moisture available for detrimental swelling. 2 
 
There are several methods available to limit or prevent this detrimental expansion caused 
by ASR. One of the ways to avoid this reaction is to avoid using siliceous materials that 
are known to be reactive. Decreasing the alkali level of the cement (less than 0.60% 
equivalent Na2O) can also limit the ASR gel formation. Another method includes the 
addition of specific admixtures. These admixtures impede normal ASR by reducing the 
steady state concentration of alkali and hydroxyl ions in concrete, or by altering diffusion 
rates of alkali and lime to reaction sites. Common admixtures that are used to limit ASR 
are fly ash, blast-furnace slag, and silica fume.2  
 
Because of the siliceous components of ULHS, it is important to determine if ULHS is 
susceptible to ASR. There are several ASTM methods that aim to identify reactive 
materials that lead to ASR in cements2: 
 

1. ASTM C 227 Test Method for Potential Alkali Reactivity of Cement-Aggregate 
Combinations (Mortar-Bar Method) 

2. ASTM C 289 Test Method for Potential Reactivity of Aggregates (Chemical 
Method) 

3. ASTM C 295 Guide for Petrographic Examination of Aggregates for Concrete 
4. ASTM C 1260 Standard Test Method for Potential Alkali Reactivity of 

Aggregates (Mortar-Bar Method) 
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There are pros and cons to each method. As suggested by their titles, these methods are 
used to identify potentially reactive aggregates that are generally used in construction 
cement. Methods C 227 and C 289 are effective in identifying rapidly reactive materials, 
but fail to identify slowly reactive materials. ASTM C 1260 is an accelerated mortar-bar 
method that helps to identify some of the longer-term reactions. ASTM C 295 is a rapid 
way to identify potentially reactive aggregates, but is highly subjective and dependent on 
the capability of the petrographer examining the aggregate.2  All of these test methods are 
also geared toward aggregates, which are different from the admixtures that are used in 
oilwell cementing. Compared to oilwell cement admixtures, aggregates in concrete are 
used in a much larger concentration in the cement blend and aggregates are also much 
larger with less surface area.  
 
If ULHS is affected by ASR, there is a possibility that the glass wall of the ULHS will be 
chemically attacked. This could in turn increase the permeability of cements made with 
ULHS. Hence, long-term permeability testing could reveal if ASR negatively affects 
cements made with ULHS.  
 
This project is pursuing several methods for detecting ASR. Permeability data of 
different cement systems including ULHS systems are presented in another section of this 
report. The permeability data is short-term (24 hours of cement curing) and will be 
compared with long-term permeability data that will be collected in the following project 
quarter. An outside laboratory is also performing tests using a modified version of ASTM 
C1260, the accelerated mortar-bar method. The modified ASTM C 1260 test method 
makes adjustments for smaller admixture concentrations that are typical of the 
concentrations used in oilwell cementing. This project will also test for ASR as outlined 
by ASTM C 289. 
 
Review of Russian Lightweight Cement Literature 

Task 2 of this project is to Review Russian Lightweight Cement Literature. Appendix B 
contains a report of a Russian literature review conducted by Dr. Vladimir Sledkov. This 
review reveals that there are several types of hollow microspheres used in Russia. A 
group of microspheres with the trade name Plaminol is made from phenol-formaldehyde 
and carbamide formaldehyde tars and filled with nitrogen. These Plaminol microspheres 
are generally expensive and have limited collapse strength (less than 2,900 psi).3,4 
 
Most of the hollow glass microspheres from Russia have low collapse strengths (less than 
1,500 psi). However, there are Russian companies that produce aluminum sodium 
borosilicate glass hollow microspheres with collapse strengths of 1,450 to 2,900 psi. The 
collapse strength of 2,900 psi is still below most of the ULHS under study in this project.       
 
This literature review also points out that sodium glass is susceptible to attack by alkaline 
medium. To counteract the effects of lime, it is recommended that materials such as 
pozzolan or slag be added to the cement slurry.5  Protective materials, such as boron and 
aluminum silicates, are effective in boosting the chemical resistance of glass 
microspheres. Some of the products from initial reaction with these materials help to 
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create a protective barrier that slows silicate glass destruction.6  Boron and aluminum 
silicate glass microspheres generally have collapse strengths in excess of 4,000 psi. 
 
Data from Service Companies 

Project members Schlumberger, Halliburton Energy Services (HES), and BJ Services 
contributed historical data that they generated on lightweight cement systems. Data was 
compiled from laboratory tests for field cement applications. These data represent a 
significant population of actual lightweight cement applications. Exact compositions of 
the different cement systems were not specified because of the proprietary nature of these 
formulations. However, density, 24-hour compressive strength, bottomhole circulating 
temperature (BHCT), and other data were shared and are presented in Appendix C. A 
summary of the data received to date is presented in Tables 1 through 3. 

Offshore
Land-
Based

With 
Bentonite

With 
Sodium 
Silicate

With 
Calcium 
Sulfate

With      
Micro- 

spheres
With HEC

With Blast-
Furnace 

Slag

Halliburton 
Unfoamed

3,778 3,042 736 1,097 (29%) 1,077 (29%) 787 (21%) 137 (4%) 286 (8%) 20 (0.5%)

Halliburton 
Foamed

294 294† 0 unspecified unspecified unspecified unspecified unspecified unspecified

BJ Services 
Unfoamed

177 50 127 28 (16%) 55 (31%) unspecified 48 (27%) unspecified unspecified

Schlumberger 
Unfoamed

149 24 125 56 (38%) 52 (35%) unspecified unspecified unspecified unspecified

†Water depth ranged from 113 ft to 7,600 ft, with a large majority between 2,000 and 5,000 ft.

Table 1—Summary of Data Sets from Service Companies

Type of 
Cement

No. of 
Tests 

in Data 
Set

Type of Applications and Compositions

 
 

9.0 to 10.9 lb/gal 11.0 to 11.9 lb/gal 12.0 to 13.0 lb/gal

Halliburton Unfoamed 0.7 26.6 72.7

Halliburton Foamed 11.0 22.0 67.0

BJ Unfoamed 16.0 32.0 55.0

Schlumberger Unfoamed 7.4 33.6 59.7

Table 2—Summary of Density Data

Type of Cement
Percentage of Tests within a Density Range (%)
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Class A Class C Class G Class H
TXI 
LW

Microfine
Fly Ash/
Class A

Fly Ash/
Class H

Slag Others

HES Unfoamed 19.0 0 0 35.0 20.0 7.0 6.0 11.0 2.0 0

HES Foamed 47.0 0 0 9.4 0 43.0† 0 < 1.0 < 1.0 0

BJ Unfoamed 12.0 33.0 12.0 42.0 0 0 0 0 0 1.0

Table 3—Types of Cement Used in Historical Test Data

Type of Cement
Percent of Data within Classification of Base Cement (%)

†All tests between 10.0 & 11.9 lb/gal were run using an unspecified percentage of Microfine cement. Only 33 (19%) of the 
12.0 to 12.9 lb/gal were run using Microfine cement. All remaining tests were either Class A (a large majority) or Class H.

 
 
This study investigates 24-hour compressive-strength information for lightweight cement 
systems. All of the compressive strength data from BJ Services and Schlumberger was 
derived from crushing 2-in. cube samples. The majority (approximately 60%) of the 
Halliburton compressive strength data was derived from physical crushing; the remainder 
of the Halliburton compressive strength data was derived using non-destructive ultrasonic 
analysis. The compressive strength data is organized into three practical categories:  
• 500 psi and above 
• 200 to 499 psi 
• Below 200 psi   
 
500 psi was chosen as a milestone compressive strength because it is the WOC (waiting 
on cement) strength that is required before drilling further. 200 psi was arbitrarily chosen 
as another cutoff to ease data analysis and further break the data down into more-finite 
categories. 
 
This data analysis focuses on the 24-hour compressive strength of the two general 
categories of lightweight cements: foamed and unfoamed. Because of insufficient 
information regarding composition, further analysis by composition is impractical. 
 
Figure 1 depicts the data distribution for the two different categories of lightweight 
cements (foamed and unfoamed). The data for the unfoamed cements combines 149 data 
sets from Schlumberger; 3,777 data sets from Halliburton; and approximately 177 data 
sets from BJ. Halliburton also provided approximately 294 data sets for foamed slurries. 
No foamed cement data was provided by BJ or Schlumberger. 
 
The data is based on a variety of traditional lightweight cement systems, some of which 
contain or are extended by bentonite, microfine cement, hollow spheres, sodium silicate, 
and fumed silica.  
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Figure 1—Data distribution for foamed and unfoamed cements 

 
 
The database contains limited temperature data for a large percentage of the unfoamed 
slurries. BHCT is chosen as one way to differentiate the data because it is the temperature 
parameter common to most of the data sets. Most (97%) of the foamed cement data 
collected was for BHCT of 100°F or below. Forty-eight percent (48%) of the unfoamed 
cement data is for BHCT of 100°F or below. The data analysis is divided into three broad 
temperature categories: 1) all temperatures, 2) BHCT of 100°F and below, and 3) BHCT 
of 101°F and above.  
 
This study examines lightweight cement systems with a density of 13.0 lb/gal or less. To 
better trace the trends of slurry density versus compressive strength, the density values 
are divided into ranges with 0.5 lb/gal increments. For example, the density range of 11.0 
lb/gal covers all densities from 11.0 to 11.4 lb/gal, and the 11.5-lb/gal density range 
covers all densities from 11.5 to 11.9 lb/gal.  
 
Most of the slurry densities are 11.0 lb/gal or greater (see Figure 1). Ninety-nine percent 
(99%) of the unfoamed cements and 90% of the foamed cements have densities of 11.0 
lb/gal or greater.  
 
Figures 2 through 4 present data for conventional unfoamed cements. Figure 2 shows the 
percentage of all cements that fall into the three compressive-strength categories. Figures 
3 and 4 display the data for temperatures 100°F and below (Figure 3) and 101°F and 
above (Figure 4). These charts show the percentage of the data that falls within the three 
different compressive-strength categories for each density division. Note the general 
trend of low strength at low density. 
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Figure 3 depicts the data count associated with each of the different densities. The small 
number of data points below 11.0 lb/gal came mostly from BJ slurries that contained 
hollow ceramic or glass spheres. The small amount of data from these specialized slurries 
tends to contradict the general trend of an increase in compressive strength with an 
increase in density. This same anomaly can also be seen in Figure 4. The fact that these 
data points are for cements with hollow spheres strengthens the theory that ULHS can 
extend the practical lower density limit of cement. 
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Figure 2—24-hour compressive strength for all temperature categories of unfoamed cements 
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Figure 3—24-hour compressive strength for unfoamed cement at 100°F and below 
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Figure 4—24-hour compressive strength for unfoamed cement at 101°F and above 
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Figures 5 presents foamed cement data from the Halliburton data. Note that the trend 
identified for unfoamed cements also applies to the foamed cements. The majority of the 
foamed slurries in the historical data set have a BHCT between 60 and 65°F, which could 
account for the lower compressive strength. 
 
Lightweight cement systems that are currently available rarely develop substantial 
compressive strength at densities below 12.5 lb/gal. Strong lightweight cements are 
particularly scarce for low-temperature applications. 
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Figure 5—24-hour compressive strength for foamed cement at 100°F and below 

 
 
Cement Quality-Control Program 

An extensive quality-control program was initiated because of the large quantity of 
cement used over the course of this project. Each bucket of cement is labeled with a 
materials log number and date upon receipt. When a bucket is first opened for use, the 
date of opening is recorded in the materials log. This log number will be referenced on 
the laboratory sheets for each test performed. Where applicable, tests according to API 
Specification 10A7 are conducted. Additionally, several other tests tailored specifically 
for the test conditions and materials (rheology and low-temperature compressive-strength 
development) are included in this QC Program. 
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The Class A and Class H cement performance requirements are presented in API 
Specification 10A. Because the Lightweight Oilwell cement is not an API cement, it is 
tested according to QC procedures developed by the manufacturer. 
 
Both API Specification tests and tests recommended by advisory board members were 
performed for the cement quality-control program. The physical requirements used for 
testing each of the cements are listed in Table 4. To accelerate the rate of compressive-
strength development at low temperatures, calcium chloride (CaCl2) is being used with 
the cements according to Table 5. Calcium chloride was selected because it is one of the 
most effective and commonly used cement accelerators. 
 

Mix Water Density Cement Water 

(% bwoc) (lb/gal) (g) (mL)

Class A 46 15.6 772 355 API Series of Tests

TXI Lightweight 75 13.2 541 406
Thickening Time & 

Compressive Strength

TXI Lightweight 105 12.1 426 447 Free Fluid

Class H 38 16.4 860 327 API Series of Tests

Cement Test

Table 4—Cement Slurry Compositions for Quality-Control Testing Program

 
 

Temperature                      
(°F)

CaCl2                                           

(% bwoc)

80 0.0

60 1.0

45 2.0

Table 5—Percent CaCl2 for Low-Temperature Compressive Strengths

 
 
These quality-control tests have been run to provide a baseline for each type of cement. 
This QC data will provide a comparison when examining other data for this project. After 
several cycles of the complete QC program had been performed on the cements, the data 
showed no significant variations and remained within the vendors’ specifications. It was 
then decided to proceed with a less-stringent program of scheduled thickening-time tests. 
Each time that a new bucket is opened, a thickening-time test is run. In addition, once a 
month, a thickening-time test is performed on all opened buckets (for all three cement 
types). The thickening-time test was chosen as a gauge to detect abnormal cement 
performance. Appendix D shows the data gathered for the quality-control program 
through the fourth project quarter. 
 
Effect of Laboratory Blender Shear on Bead Breakage 

Studies have been performed on the ULHS slurries to determine the effect of blending 
shear on bead breakage. One way to analyze possible breakage is by monitoring slurry 
density changes after shearing ULHS slurries. The slurries for these shear effect studies 
were prepared as follows. 
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1. Weigh out the appropriate amounts of the cement sample and additives, water, and 

ULHS into separate containers. 
 
2. Mix the cement slurry (without ULHS) according to Section 5.3.5 of API RP 10B.9 
 
3. Pour the slurry into a metal mixing bowl and slowly add ULHS while continuously 

mixing by hand with a spatula. Mix thoroughly. 
 
The density of this (unsheared) slurry is then measured with a pressurized mud balance 
and recorded. This same slurry is then placed in a Waring blender and mixed at 4,000 
RPM for 35 seconds. The density of the slurry is again measured and recorded. The 
slurry is again transferred to the Waring blender and mixed at 4,000 RPM for an 
additional 15 seconds (50 seconds total). The density of the slurry is again measured and 
recorded. Table 6 shows the results from these experiments. 
 

3K 4K 5K 6K

ULHS Concentration (% bwoc) 20.89 21.71 21.71 29.13

Water Concentration (gal/sk) 8.5 8.5 8.5 8.5

Density Before Shear (lb/gal) 10.0† 10.0 10.0 10.0

Density After 35 Seconds of Shear (lb/gal) 10.3† 10.2 10.5 10.1

Density After 50 Seconds of Shear (lb/gal) 10.4† 10.3 10.5 10.1

3K 4K 5K 6K

ULHS Concentration (% bwoc) 13.24 13.74 13.74 18.18

Water Concentration (gal/sk) 8.5 8.5 8.5 8.5

Density Before Shear (lb/gal) 11.0† 11.0 11.0 11.0

Density After 35 Seconds of Shear (lb/gal) 11.3 11.2 11.4 11.0

Density After 50 Seconds of Shear (lb/gal) 11.4 11.3 11.4 11.1

     †Density confirmed with three samples.

ULHS Type

Measurements for 10.0 lb/gal Slurry Design

Measurements for 11.0 lb/gal Slurry Design

Table 6—Effect of Shear on Slurry Density

ULHS Type

 
 

As evidenced by an increase in slurry density, the 3K, 4K, and 5K beads were distinctly 
damaged by the shear. The 6K beads suffered the least from shearing.  
 
The cross (†) in Table 6 marks four slurries for which the density was checked three 
times. Of these slurries, the slurry was divided into three different samples and the 
density for each sample was measured with a pressurized mud balance. For each slurry, 
the measured density for all three samples was the same. These additional density 
measurements were performed to confirm that the density measurements are repeatable. 
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Effect of Centrifugal Pump Circulation on Bead Breakage 

Another investigation in this project examined the effect that centrifugal pump circulation 
during mixing has on bead breakage. Two different ULHS systems were studied—3K 
and 6K. The slurry density for both of the systems was 10.0 lb/gal. The formulation for 
the two slurries is as follows. 
 
3K ULHS System 
Class H Cement + 20.49% bwoc 3K ULHS + 9.0 gal of fresh water/sk of cement.  
Yield: 2.52 ft3/sk. 
 
6K ULHS System 
Class H Cement + 26.50% bwoc 6K ULHS + 11.0 gal of fresh water/sk of cement.  
Yield: 2.80 ft3/sk. 
 
A slurry volume based on two sacks of cement was tested for each slurry. The slurry was 
placed in a container and recirculated through a semi-open impeller, self-priming 
centrifugal pump (Gorman-Rupp Model 83E1-GX140). The 3K ULHS system was 
circulated at a rate of 68 gallons per minute. The 6K ULHS system was circulated at a 
rate of 98 gallons per minute. Both systems were circulated for one hour.  
 
The results of these tests are presented in Tables 7 through 10. Slurry density and 
temperature were measured throughout the tests. Slurry rheology was also measured at 
the beginning and end of each test. The data is presented based on the number of times 
that the slurry volume is circulated (assuming 100% circulation efficiency). In Tables 7 
and 9, the measured slurry density is used to deduce the effective specific gravity of the 
ULHS. 
 

0 0 10.00 0.370 92.9

8 14 10.00 0.370 97.0

18 32 10.10 0.381 102.6

24 43 10.20 0.393 105.8

34 61 10.25 0.399 109.0

40 72 10.30 0.406 112.2

48 87 10.30 0.406 114.8

54 97 10.35 0.412 116.7

60 108 10.40 0.418 118.6

Table 7—Data for Circulation Test of 3K ULHS System

Time 
(minutes)

 Slurry Density 
(lb/gal)

ULHS        
Specific Gravity

Temperature 
(°F)

Number of Times 
Volume is Circulated
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RPM Beginning End

300 55 56

200 41 44

100 27 32

60 21 25

30 16 20.0

20 14 16

10 10 11

6 8 7

3 6 6

Temp (°F) 92.9 118.6

Table 8—Rheology for Circulation Test of 3K ULHS System

Rheology

 
 

0 0 10.05 0.460 100.3

8 19 10.05 0.460 107.0

16 37 10.10 0.468 110.4

24 56 10.10 0.468 112.6

32 75 10.10 0.468 115.5

40 94 10.10 0.468 118.0

48 112 10.10 0.468 120.1

54 126 10.10 0.468 120.6

60 140 10.10 0.468 121.1

Time 
(minutes)

Number of Times 
Volume is Circulated

Slurry Density 
(lb/gal)

ULHS           
Specific Gravity

Temperature 
(°F)

Table 9—Data for Circulation Test of 6K ULHS System

 
 

RPM Beginning End

300 30 32

200 28 26

100 21 19

60 15 16

30 11 13.0

20 8 12

10 6 9

6 5 6

3 4 4

Temp (°F) 100.3 121.1

Table 10—Rheology for Circulation Test of 6K ULHS System

Rheology
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Figure 6 shows the change of slurry density with respect to the number of times that the 
volume is circulated. Figure 7 shows the effect that the circulation and mixing energy of 
the pump has on the effective specific gravity of ULHS. As seen in Figures 6 and 7, the 
6K ULHS system experienced less bead breakage and retained its specific gravity and 
slurry density better than the 3K ULHS system; however, considering the number of 
cycles that the ULHS systems went through, both systems held up rather well. Future 
studies will analyze the data further and compare the mixing energy delivered by 
cementing units and the mixing energy delivered by the centrifugal pump used in this 
study.  
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Figure 6—Effect of pump circulation on slurry density 
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Figure 7—Effect of pump circulation on ULHS specific gravity 
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Application Scenarios 

One way to gauge the performance of cements made with ULHS is to compare them to 
other ultra-lightweight cements. Members of the project steering committee decided to 
compare ULHS cements with a foamed cement and with a conventional sodium-silicate 
slurry.  
 
Three different application scenarios were chosen to test the performance of the 
lightweight cements. Application 1 simulates deepwater cementing. Application 2 
simulates a typical land-based surface pipe cementing job. Application 3 simulates a 
typical land-based cementing job for intermediate casing. 
 
To determine typical well parameters associated with surface and intermediate casing 
jobs, a historical review was conducted using data from Appendix C of Worldwide 
Cementing Practices8. This review looked at casing sizes, hole depths, bottomhole static 
temperature (BHST), and BHCT. Table 11 presents a summary of the findings of the 
review. This analysis indicates that the most common surface casing size in the US is 8 
5/8 in. The most common intermediate casing size is 9 5/8 in.  
 

Casing
8 5/8 

inches
9 5/8 

inches
13 3/8 
inches

Other Total

Surface 64† 37 29 24 182 1,660 96 78

Intermediate 17 34‡ 0 26 77 8,300 174 128
† The average weight was 24 lb/ft.
‡ The average weight was 53.5 lb/ft.

Number of Data Samplings

Table 11—Summary of Casing Conditions in the United States

Avg. 
Depth 

(ft)

Avg. 
BHST 
(°F)

Avg. 
BHCT 

(°F)

 
 
Table 12 shows the pressure and temperatures associated with the three different 
applications. The conditions for Application 1 (deepwater) came from typical 
applications as experienced by the principal investigator. The values for the surface pipe 
and intermediate casing applications (2 and 3) came from the average values indicated in 
Table 11. For the three applications, the slurries were designed to try to achieve certain 
performance standards (although they could not always be achieved). These standards are 
also listed in Table 12. 
 

1 65 45 5,300 4 to 6 hours �1% NA

2 78 96 1,000 4 to 6 hours �1% NA

3 128 174 5,000 4 to 6 hours �0.5% 250cc/30min

Application

Table 12—Simulation Conditions for Comparison of Lightweight Slurries

BHCT (°F) BHST (°F)
Pressure 

(psi)
Desired 

Thickening Time
Desired 

Free Fluid
Desired Fluid 

Loss

 
 
Of the different classes of ULHS being studied in this project, the 6K beads were chosen 
because of their ability to withstand the hydrostatic pressures associated with the 
applications.   
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Most of the tests were performed as specified in API RP 10B9. Some preparation and 
testing methods were modified for the ULHS and foamed slurries. The mixing 
procedures were modified for the ULHS slurries to minimize bead breakage that can 
occur because of high shear from API blending procedures. The following blending 
procedure was used for the ULHS slurries. 
 
1. Weigh out the appropriate amounts of the cement sample and additives, water, and 

ULHS into separate containers. 
 
2. Mix the cement slurry (without ULHS) according to Section 5.3.5 of API RP 10B.9 
 
3. Pour the slurry into a mixing bowl and slowly add ULHS while continuously mixing 

by hand with a spatula. Mix thoroughly. 
 
4. Pour this slurry back into the Waring blender and mix at 4,000 RPM for 35 seconds to 

mix and evenly distribute the contents.  
 
Testing methods for foamed slurries were also modified. For example, thickening-time 
tests are performed on unfoamed slurries only. Because the air in the foam will not affect 
the thickening rate, the slurry is prepared as usual per API RP 10B9 and then the foaming 
surfactants are mixed into the slurry by hand without foaming the slurry. This and the 
other non-standard procedures for testing foamed cement are presented in Appendix E. 
 
Attention was given to the foamed slurries as they were being prepared and tested. After 
the slurries were mixed and foamed in the blender, the foamed slurry did not expand 
when the container was opened; many people in the industry have experienced foam 
expansion once the container is opened. The densities of the foamed slurries were 
measured using a volumetric container and a scale and were found to be within 0.1 lb/gal 
of the designed foamed density. 
 
Also, cubes that were cured for compressive-strength testing showed no visual volumetric 
change. The cubes were the same size after curing as when they were poured into the 
molds.  
 
Table 13 presents the slurry compositions for the 11.5-lb/gal slurries. Table 14 presents 
the slurry compositions for the 10.0-lb/gal slurries. Additives (slurry extenders, 
accelerators, foaming agents, etc.) were added to the slurries in order to adapt each slurry 
to the application’s testing conditions as specified in Table 12. The additives are widely 
available, generic additives, and are not specific to any particular service company. These 
additives include Witcolate® 7093 (a foaming agent), Aromox® C/12 (a foam stabilizer), 
Natrosol® 250 GXR (a fluid-loss control additive), Melcret® (a dispersant), and Diacel® 
FL (a fluid-loss control additive). 
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Testing of the 10.0-lb/gal slurries does not include sodium-silicate slurries. That is 
because the density of 10.0 lb/gal is outside of the typical working range for sodium-
silicate slurries.   
 
Tables 15 and 16 present rheology data for the slurries specified in Tables 13 and 14 
respectively. The data was taken using a Chandler Chan 35 direct-indicating viscometer. 
Each slurry was first conditioned in an atmospheric consistometer for twenty minutes at 
the specified temperature and then rheology readings were taken. 
 

 

Cement 
Type

Slurry System
Measured 
Density 
(lb/gal)

Water 
Content 
(gal/sk)

Additive Concentrations

2.0% bwoc CaCl2;

14.9% bwoc (6K) ULHS
1.0% bwoc CaCl2;

0.03 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12

Sodium Silicate 11.5 16.87 3.0% bwoc Sodium Silicate
2.0% bwoc CaCl2;

11.5%bwoc (6K) ULHS
2.0% bwoc CaCl2;

0.03 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12

Sodium Silicate 11.6 12.11 3.0% bwoc Sodium Silicate

Cement 
Type

Slurry System
Measured 
Density 
(lb/gal)

Water 
Content 
(gal/sk)

Additive Concentrations

ULHS 11.5 7.09 16.2% bwoc (6K) ULHS

0.03 gal/sk Witcolate® 7093;
0.02 gal/sk Aromox® C/12

Sodium Silicate 11.5 16.87 3.0% bwoc Sodium Silicate
2.0% bwoc CaCl2;

11.9% bwoc (6K) ULHS

0.03 gal/sk Witcolate® 7093;
0.02 gal/sk Aromox® C/12

Sodium Silicate 11.5 12.11 3.0% bwoc Sodium Silicate

ULHS

Foamed

11.7

11.5

Application 1

Table 13—Compositions for 11.5-lb/gal Slurries

TXI 
Lightweight

Class A

Foamed 7.00
13.1†        

(11.4‡)

ULHS

6.50

8.00

5.20
15.6†         

(11.5‡)

Application 2

Foamed
15.6†     

(11.5‡)
5.20

11.5 6.65

†Unfoamed slurry density     
‡Foamed slurry density

7.00
13.0†        

(11.5‡)

Class A Foamed

TXI 
Lightweight

ULHS
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Cement 
Type

Slurry System
Measured 
Density 
(lb/gal)

Water 
Content 
(gal/sk)

Additive Concentrations

1.1% bwoc Natrosol® 250 GXR;
0.3% bwoc Melcret®;
13.4% bwoc (6K) ULHS

0.6% bwoc Natrosol®  250 GXR;
0.11 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12
0.65% bwoc Natrosol®  250 GXR;
0.5% bwoc Melcret®;
2.0% bwoc Sodium Silicate

0.16% bwoc Marabond® 21;
0.75% bwoc Natrosol®  250 GXR;
0.25% bwoc Melcret®;
10.8% bwoc (6K) ULHS

0.2% bwoc Marabond® 21;
0.8% bwoc Natrosol®  250 GXR;
0.05 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12
0.75% bwoc Marabond® 21;
1.0% bwoc Natrosol®  250 GXR;
0.5% bwoc Melcret®;
2.0% bwoc Sodium Silicate

11.60

6.53

Foamed
13.0†       

(11.5‡)
6.76

11.5Sodium Silicate

TXI 
Lightweight

ULHS 11.5

Class H Foamed
15.6†         

(11.5‡)
4.97

ULHS

Application 3

†Unfoamed slurry density     
‡Foamed slurry density

Table 13—Compositions for 11.5-lb/gal Slurries (Continued)

Sodium Silicate 11.5 16.42

11.5 8.20
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Cement 
Type

Slurry System
Measured 
Density 
(lb/gal)

Water 
Content 
(gal/sk)

Additive Concentrations

2.0% bwoc CaCl2;

29.6% bwoc (6K) ULHS
2.0% bwoc CaCl2;

0.03 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12
2.0% bwoc CaCl2;

26.0% bwoc (6K) ULHS
2.0% bwoc CaCl2;

0.03 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12

Cement 
Type

Slurry System
Measured 
Density 
(lb/gal)

Water 
Content 
(gal/sk)

Additive Concentrations

ULHS 10.0 8.50 29.1% bwoc (6K) ULHS

0.03 gal/sk Witcolate® 7093;
0.02 gal/sk Aromox® C/12
2.0% bwoc CaCl2;

26.0% bwoc (6K) ULHS
2.0% bwoc CaCl2;

0.03 gal/sk Witcolate® 7093;
0.02 gal/sk Aromox® C/12

Cement 
Type

Slurry System
Measured 
Density 
(lb/gal)

Water 
Content 
(gal/sk)

Additive Concentrations

0.2% bwoc Marabond® 21;
0.50 gal/sk Diacel® FL;
30.0% bwoc (6K) ULHS

0.6% bwoc Natrosol®  250 GXR;
0.05 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12
0.15% bwoc Marabond® 21;
1.0% bwoc Natrosol®  250 GXR;
1.0% bwoc Melcret®;
23.6% bwoc (6K) ULHS

0.3% bwoc Marabond® 21;
0.8% bwoc Natrosol®  250 GXR;
0.05 gal/sk Witcolate® 7093;
0.01 gal/sk Aromox® C/12

Foamed

7.1710.0

Table 14—Compositions for 10.0-lb/gal Slurries

Application 1

15.6†     

(10.0‡)
5.24

10.0 8.53

Class A

ULHS

TXI 
Lightweight

Application 2

15.6†     

(10.0‡)

Class A
Foamed 5.19

ULHS

Foamed
13.5†     

(10.0‡)
6.09

10.0 8.48

13.5†     

(10.0‡)

7.23

6.10

Application 3

TXI 
Lightweight

ULHS

Foamed

10.0

15.6†     

(10.0‡)
Foamed 5.01

Class H

ULHS

†Unfoamed slurry density     
‡Foamed slurry density

TXI 
Lightweight

8.0810.0ULHS

13.5†     

(10.0‡)
5.82Foamed
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300 200 100 60 30 20 10 6 3
ULHS 80 59 48 24 29 25 23 19 14 10

Foamed† 80 96 82 65 56 49 45 33 23 15
Sodium Silicate 80 31 28 24 23 21 20 19 17 14

ULHS 80 92 80 65 58 50 46 33 25 17

Foamed† 80 40 35 29 26 23 22 19 16 11
Sodium Silicate 80 43 38 33 30 27 25 23 20 11

ULHS 65 72 57 40 32 26 24 20 16 11

Foamed† 65 80 68 54 47 41 37 28 18 12
Sodium Silicate 65 31 27 23 21 19 19 18 17 11

ULHS 65 112 94 74 64 55 50 38 26 18

Foamed† 65 54 47 38 34 29 27 23 19 12
Sodium Silicate 65 40 36 31 28 26 23 22 20 12

300 200 100 60 30 20 10 6 3
ULHS 78 107 87 64 53 40 33 20 14 9

Foamed† 78 80 68 53 47 39 36 24 16 9
Sodium Silicate 78 34 30 27 25 23 22 20 19 10

ULHS 78 115 98 78 69 58 52 35 26 17

Foamed† 78 42 37 30 26 23 21 19 16 9
Sodium Silicate 78 40 35 32 29 26 25 24 20 12

ULHS 96 122 102 79 67 47 36 22 14 9

Foamed† 96 102 90 74 67 56 48 28 19 10
Sodium Silicate 96 29 26 23 21 19 18 17 13 8

ULHS 96 144 124 101 88 72 59 38 29 19

Foamed† 96 61 54 46 41 35 31 25 18 10
Sodium Silicate 96 45 39 33 30 27 25 23 18 12

300 200 100 60 30 20 10 6 3
ULHS 80 300+ 300+ 192 130 74 53 29 19 9

Foamed† 80 300+ 253 152 104 61 45 26 18 11
Sodium Silicate 80 35 28 19 16 14 12 11 11 10

ULHS 80 300+ 256 156 109 68 54 38 31 26

Foamed† 80 152 111 64 42 24 17 10 7 4
Sodium Silicate 80 70 53 35 28 22 20 18 18 17

ULHS 128 243 176 101 66 37 25 14 9 5

Foamed† 128 282 218 140 110 78 66 51 44 37
Sodium Silicate 128 18 14 9 8 6 5 5 5 5

ULHS 128 251 188 119 87 60 50 39 34 30

Foamed† 128 132 103 70 54 41 36 30 27 24
Sodium Silicate 128 66 51 37 30 24 23 21 20 20

†Rheology data from unfoamed slurry

Class A

TXI 
Lightweight

Class A

TXI 
Lightweight

Class A

TXI 
Lightweight

Class A

TXI 
Lightweight

Class H

Class H

TXI 
Lightweight

TXI 
Lightweight

Application 3
Cement 

Type
Slurry System

Temperature 
(°F)

Dial Reading (RPM)

Application 2
Cement 

Type
Slurry System

Temperature 
(°F)

Dial Reading (RPM)

Table 15—Rheology Data for 11.5-lb/gal Slurries
Application 1

Cement 
Type

Slurry System
Temperature 

(°F)
Dial Reading (RPM)
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300 200 100 60 30 20 10 6 3
ULHS 80 180 135 87 66 47 38 27 22 16

Foamed† 80 96 82 65 56 49 45 33 23 15
ULHS 80 219 177 126 105 77 62 46 35 26

Foamed† 80 40 35 29 26 23 22 19 16 11
ULHS 65 200 156 97 81 62 50 32 28 24

Foamed† 65 80 68 54 47 41 37 28 18 12
ULHS 65 231 190 141 112 84 70 56 44 40

Foamed† 65 54 47 38 34 29 27 23 19 12

300 200 100 60 30 20 10 6 3
ULHS 78 167 129 88 68 46 37 27 20 13

Foamed† 78 80 68 53 47 39 36 24 16 9
ULHS 78 210 169 125 105 74 60 45 35 23

Foamed† 78 42 37 30 26 23 21 19 16 9
ULHS 96 209 187 104 80 62 48 39 27 20

Foamed† 96 102 90 74 67 56 48 28 19 10
ULHS 96 236 215 141 112 81 72 53 38 34

Foamed† 96 61 54 46 41 35 31 25 18 10

300 200 100 60 30 20 10 6 3
ULHS 80 294 215 120 81 45 31 16 9 4

Foamed† 80 300+ 277 181 135 93 80 62 55 48
ULHS 80 300+ 280 183 127 77 58 36 28 20

Foamed† 80 264 197 120 84 53 42 29 24 18
ULHS 128 138 95 52 33 17 11 5 3 1

Foamed† 128 274 212 140 106 75 64 48 42 35
ULHS 128 270 200 121 85 55 43 31 25 20

Foamed† 128 220 168 109 81 57 48 28 33 29

TXI 
Lightweight

Class H

TXI 
Lightweight

Table 16—Rheology Data for 10.0-lb/gal Slurries
Application 1

Cement 
Type

Slurry System
Temperature 

(°F)
Dial Reading (RPM)

Class A

TXI 
Lightweight

Class A

TXI 
Lightweight

Application 2
Cement 

Type
Slurry System

Temperature 
(°F)

Dial Reading (RPM)

Class A

TXI 
Lightweight

Class A

TXI 
Lightweight

Application 3
Cement 

Type
Slurry System

Temperature 
(°F)

Dial Reading (RPM)

†Rheology data from unfoamed slurry

Class H

 
 
Table 17 shows an overview of the performances of each of the 11.5-lb/gal slurries. Table 
18 gives a performance overview for the 10.0-lb/gal slurries. The thickening time for 
each slurry is recorded as the time that the consistency reached 70 Bc. Table 17 also 
presents the point of departure for the sodium-silicate slurries. The point of departure 
indicates when the slurry consistency begins to noticeably increase. This is sometimes 
taken as the thickening time for highly extended slurries such as those extended with 
sodium silicate.  In such slurries, the point of departure is used because the mechanical 
agitation of the thickening time test may “break” hydrates that are forming but which 
have low consistency (Bc) because of the large amount of mix water. The values for the 
crush compressive strengths in Tables 17 and 18 are the averages of three 2-inch×2-
inch×2-inch cube samples that were crushed. The samples were cured in a water bath at 
atmospheric pressure and at the BHST specified for each application. The free-fluid tests 
were performed at the BHCT for each application. 
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Because of the low temperatures associated with Applications 1 and 2, calcium chloride 
(CaCl2) was used with some of the foamed and ULHS slurries to accelerate thickening 
time. Calcium chloride was not used with the sodium-silicate slurries because of viscosity 
issues specific to this slurry. The only viable accelerators for sodium-silicate slurries are 
company-specific and not widely available in a generic form. 
 
 

24 Hours     
(psi)

7 Days        
(psi) 

ULHS 7:00+ — 0.0 220 1,000 —

Foamed 3:55* — 0.6* 170 1,120 —

Sodium Silicate 6:40+ 4:40 1.1 Not Set 240 —

ULHS 6:40 — 0.0 160 450 —

Foamed 5:35* — 0.4* 80 280 —

Sodium Silicate 7:00+ 4:35 0.4 60 170 —

24 Hours     
(psi)

7 Days        
(psi) 

ULHS 5:05 — 0.8 980 2,140 —

Foamed 5:29* — 1.0* 780 1,180 —

Sodium Silicate 5:30+ 3:50 0.0 230 350 —

ULHS 5:12 — 0.0 940 3070 —

Foamed 5:53* — 0.2* 390 1,620 —

Sodium Silicate 7:00+ 2:55 0.0 200 610 —

24 Hours     
(psi)

14 Days       
(psi) 

ULHS 4:59 — 0.0 620 1,220 211

Foamed 6:04* — 0.0* 590 1,700 216*

Sodium Silicate 6:00+ 3:15 0.0 250 350 213

ULHS 3:55 — 0.0 2,070 2,390 186

Foamed 4:19* — 0.0* 1,510 1,610 211*

Sodium Silicate 4:33 3:25 0.0 1,040 1,090 120
*Thickening-time, free-fluid, and fluid-loss tests performed on unfoamed slurry
+Thickening-time tests with (+) were terminated at indicated time

Table 17—Summary of Laboratory Tests for 11.5-lb/gal Slurries

Class H

TXI     
Lightweight

Point of 
Departure 
(Hr:Min)

TXI     
Lightweight

Cement 
Type

Slurry System
Thickening 

Time to 70Bc 
(Hr:Min)

Class A

Crush Compressive Strength

Class A

TXI     
Lightweight

Cement 
Type

Slurry System
Thickening 

Time to 70Bc 
(Hr:Min)

API       
Fluid Loss 
(mL/30min)

Crush Compressive Strength

Crush Compressive Strength

Point of 
Departure 
(Hr:Min)

Percent 
Free 
Fluid

Percent 
Free 
Fluid

Application 1

Application 2

Application 3

Cement 
Type

Slurry System
Thickening 

Time to 70Bc 
(Hr:Min)

Point of 
Departure 
(Hr:Min)

Percent 
Free 
Fluid

API       
Fluid Loss 
(mL/30min)

API       
Fluid Loss 
(mL/30min)
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24 Hours     
(psi)

14 Days       
(psi) 

ULHS 3:50 0.0 210 1,250 —

Foamed 3:55* 0.6* 390 1,100 —

ULHS 5:22 0.0 120 570 —

Foamed 5:35* 0.4* 120 350 —

24 Hours     
(psi)

14 Days       
(psi) 

ULHS 4:10 0.0 780 2,330 —

Foamed 5:29* 0.5* 580 990 —

ULHS 4:01 0.0 680 3,250 —

Foamed 5:53* 0.5* 480 2,020 —

24 Hours     
(psi)

14 Days       
(psi) 

ULHS 4:13 0.0 700 1,530 209

Foamed 4:50* 0.0* 590 1,070 220*

ULHS 4:12 0.0 1,560 2,060 214

Foamed 4:05* 0.0* 1,290 1,590 132*
     *Thickening-time, free-fluid, and fluid-loss tests performed on unfoamed slurry

Thickening 
Time to 70Bc 

(Hr:Min)

Percent 
Free 
Fluid

TXI     
Lightweight

API          
Fluid Loss 
(mL/30min)

Class A

Class H

Cement 
Type

Application 3

Table 18—Summary of Laboratory Tests for 10.0-lb/gal Slurries

Crush Compressive Strength

Cement 
Type

Slurry System
Thickening 

Time to 70Bc 
(Hr:Min)

Percent 
Free 
Fluid

Crush Compressive Strength

Slurry System

Class A

TXI     
Lightweight

Application 1

API          
Fluid Loss 
(mL/30min)

API          
Fluid Loss 
(mL/30min)

Application 2

TXI     
Lightweight

Cement 
Type

Slurry System
Thickening 

Time to 70Bc 
(Hr:Min)

Percent 
Free 
Fluid

Crush Compressive Strength

 
 

 
Tests on 11.5-lb/gal Slurries At low temperatures, thickening times for cements can be 
quite long. In Application 1 (Table 17), where BHCT is 65°F, the Class A cement with 
ULHS was still below 40 Bc when the thickening-time test was taken off after seven 
hours, even though it contained CaCl2. The Class A cement with the foaming surfactants 
had a thickening time of 3 hours and 55 minutes. The Class A cement with sodium 
silicate was below 40 Bc when its test was taken off after 6 hours and 40 minutes, but it 
had a point of departure of 4 hours and 40 minutes. Even with the differences in 
thickening times for the ULHS and foamed slurries, the 24-hour and 7-day compressive 
strengths for the two slurries were comparable. 
 
In Application 1, with the TXI Lightweight cement, the thickening time for the ULHS 
slurry was longer than that for the foamed slurry. However, the compressive strengths of 
the ULHS slurry were higher than those for the foamed slurry.  
 
In Application 2, the compressive strengths of the sodium silicate slurries were lower 
than those of the foamed or ULHS slurries. At this temperature (78°F), the thickening 
times for the foamed and ULHS slurries are relatively close. The compressive strengths 
for the ULHS slurry were above those for the other slurries. 
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The higher temperatures of Application 3 made it possible to get most of the thickening 
times within the window of four to six hours. The only exception was the Class H sodium 
silicate slurry. The ULHS slurries once again showed higher compressive strengths than 
the other two systems. 
 
Tests on 10.0-lb/gal Slurries As stated earlier, sodium silicate slurries were not tested at 
10.0 lb/gal density because 10.0 lb/gal is out of the working density range for sodium 
silicate. For the data available, theULHS system performed as well as or better than the 
foamed system in Applications 2 and 3. 
 
Mechanical Properties 

The mechanical properties of the different cement systems were also tested. Table 19 
shows the 14-day tensile strength of the slurries used in Application 2. Tensile strength 
was tested using two methods. Conventional oilfield tensile-strength testing was 
performed using ASTM C109 on “dog-bone” shaped samples. The samples for the 
ASTM C109 testing measured 3 inches long, 1 inch thick, and 1 inch wide at the 
waistline of the sample.  Some testing was also performed using ASTM C 496 (Standard 
Test Method for Splitting Tensile Strength of Cylindrical Concrete Specimens). For the 
ASTM C496 testing, the specimen dimensions were 1.5 inches in diameter by 2 inches 
long. Figure 8 shows a general schematic of how each specimen is oriented on its side 
when tested. For each of the ASTM C496 tests, only one sample was tested. 
 

Force applied in this 
direction

Force applied in this 
direction

 
Figure 8—Specimen orientation for ASTM C496 testing 
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Sample 1 Sample 2 Sample 3 Average
ULHS 324 371 241 312 158

Sodium Silicate 57 48 66 57 80

Foamed 224 247 174 215 227

ULHS 365 245 268 293 261

Sodium Silicate 118 141 154 138 145

Foamed 177 278 230 228 156

Sample 1 Sample 2 Sample 3 Average
ULHS 220 244 465 310 —

Foamed 180 121 163 155 —

ULHS 154 228 214 199 —

Foamed 162 227 197 195 —
TXI Lightweight

Class A

TXI Lightweight

Class A

Cement Type Slurry System

Cement Type Slurry System
Tensile Strength (psi)  

per ASTM C496

Table 19—Tensile-Strength Data of Cements

Tensile Strength (psi)  
per ASTM C496

Tensile Strength (psi) per ASTM C109

Tensile Strength (psi) per ASTM C109
Density: 10.0 lb/gal, Application 2

Density: 11.5 lb/gal, Application 2

 
 
Table 20 presents Young’s modulus data and effective compressive-strength data for the 
cements used in Application 2. ASTM C469, Standard Test Method for Static Modulus 
of Elasticity (Young’s Modulus) and Poisson’s Ratio of Concrete in Compression, was 
followed for the Young’s modulus testing. The diameter of each test specimens was 1.5 
inches and varied in length from 2.5 to 3 inches. The tests that were performed on the 
11.5-lb/gal samples at zero confining pressure were done on cement samples that were 
cured in water, but were stored out of water approximately 24 hours before testing (as 
noted in Table 20). The other samples were stored in water up to the moment of testing. 
In the next project quarter, new samples will be made of the 11.5-lb/gal slurries and 
testing will again be done for the zero-confining load samples so that the same 
preparation (stored in water up to the moment of testing) will be done for all samples.  
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0 500 1000 1500 0 500 1000 1500
ULHS 3.46* 3.40 3.37 2.83 5,000* 4,508 4,773 5,006

Sodium Silicate 0.24* 0.10 0.22 0.52 320* 651 777 1,450

Foamed 1.42* 0.83 1.21 1.21 1,300* 1,669 2,041 1,956

ULHS 3.29* 1.79 2.21 3.87 4,652* 6,198 6,372 6,349

Sodium Silicate 0.73* 0.31 0.45 1.10 752* 1,066 1,078 1,134

Foamed 1.94* 2.41 1.75 1.70 1,550* 2,907 2,910 3,168

0 500 1000 1500 0 500 1000 1500
Class A ULHS 1.94 2.46 2.69 3.00 1,950 3,141 3,291 3,575

Foamed 1.84 1.07 1.69 2.59 1,193 1,248 1,253 1,250

TXI Lightweight ULHS 2.47 2.42 3.01 2.84 3,150 4,850 5,470 5,502
 * Samples were not stored in water approximately 24 hours prior to testing.

TXI Lightweight

Young’s Modulus (x105 psi)    
at Confining Pressure (psi)

Effective Compressive Strength (psi) 
at Confining Pressure (psi)

Table 20—Mechanical Properties of 11.5-lb/gal & 10.0-lb/gal Cements (Application 2)

Cement Type Slurry System

Class A

Density: 11.5 lb/gal

Density: 10.0 lb/gal

Cement Type Slurry System
Young's Modulus (x105 psi)    
at Confining Pressure (psi)

Effective Compressive Strength (psi) 
at Confining Pressure (psi)

 
 
Comparison of Strengths Using Ultrasonic and Crush Methods 

In the second quarterly technical report (January 1 to March 31, 2001), a comparison 
study was presented of six slurries using 3K ULHS. The study compared compressive 
strengths determined using non-destructive, ultrasonic methods with those using the 
traditional 2-in. cube crush method. The cements were cured at 140°F for both the crush 
and ultrasonic methods. The crush samples were cured in a water bath at atmospheric 
pressure and the ultrasonic samples were cured at 100 psi (minimum pressure for proper 
ultrasonic transmission).  There were varying degrees of agreement between the 
ultrasonic and crush values.  
 
The two slurries that showed the least agreement between ultrasonic and crush were 
tested again. Table 21 shows the results obtained from the previous project quarter along 
with the results from this quarter. The difference between the ultrasonic and crush values 
are presented in Table 21 as a percent difference between the ultrasonic and crush value 
while using the crush value as the reference value. In other words, 

crush

crushultrasonic
Difference

)(
%

−= . It should be noted that, in general, as time 

progresses, the ultrasonic and crush values converge. For example, the data in Table 21 
for the 11.5 lb/gal TXI LW cement system in the second project quarter, the percent 
difference between ultrasonic and crush at 12 hours is 47% whereas the percent 
difference at 48 hours is 8%. 
 
Table 22 compares the values of Table 21 in a different way. Table 22 presents 
differences between readings from the two different project quarters. This is one way to 
examine the repeatability of the tests. In Table 22, the percent difference is presented as 
the difference between second-quarter and third-quarter values divided by the third-
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quarter value. The 2 and 3 used as subscripts indicate the project quarter that the value 
came from. 
 

Ultra- 
sonic

Crush
Ultra- 
sonic

Crush
Ultra- 
sonic

Crush
Ultra- 
sonic

Crush

900 500 1,220 830 616 590 1,118 968
1,300 850 1,700 1,280 970 1,088 1,776 1,563
1,400 1,050 2,000 1,600 1,038 1,228 1,973 2,048
1,470 1,250 2,150 2,000 1,132 1,475 2,169 2,116

12 Hours
18 Hours
24 Hours
48 Hours
Average

3
TXI LW TXI LW TXI LW TXI LW

Table 21—Comparison of Ultrasonic and Crush Compressive Strengths

9.0 11.5 9.0 11.5
27.6 6.1 27.6 6.1

2Project Quarter

18% 8% -23%
33% 25% -15%
53% 33% -11%

Cement Type
3K ULHS (%bwoc)
Density (lb/gal)

3%
-4%
14%

80% 47% 4% 15%

48 Hours

46% 28% -11%

12 Hours
18 Hours
24 Hours

     (-) Indicates that the crush value is higher than the ultrasonic value

%
 D

if
fe

re
n

ce

Percent Difference=(Ultrasonic - Crush)/Crush

7%

 
 

Ultra- 
sonic

Ultra- 
sonic

Ultra- 
sonic

Ultra- 
sonic

Crush Crush Crush Crush

Project Quarter 2 3 2 3 2 3 2 3
900 616 1,220 1,118 500 590 830 968

1,300 970 1,700 1,776 850 1,088 1,280 1,563
1,400 1,038 2,000 1,973 1,050 1,228 1,600 2,048
1,470 1,132 2,150 2,169 1,250 1,475 2,000 2,116

12 Hours
18 Hours
24 Hours
48 Hours
Average

-15%
-17%

-18%
-22%
-5%
-15%

18 Hours
24 Hours
48 Hours

-4%

%
 D

if
fe

re
n

ce

34%
35%
30%

46% 9%

Cement Type
3K ULHS (%bwoc)
Density (lb/gal)

12 Hours

Ultrasonic or Crush

Table 22—Additional Comparisons of Ultrasonic and Crush Values

% Difference =

TXI LWTXI LW TXI LW TXI LW

9.0 11.5 9.0
27.6

(Ultrasonic2-Ultrasonic3)/Ultrasonic3 (Crush2-Crush3)/Crush3

6.1
11.5

6.1 27.6

(-) Indicates that the ultrasonic or crush value from the 3rd quarter is higher than
    the ultrasonic or crush value from the 2nd quarter.

-15% -14%

1%
-1%

36% 1%

-22%
-14%

 
 
 
In general, for the 48-hour time period examined in these studies, the agreement between 
the ultrasonic and crush values tends to improve with time and with strength 
development, as seen in Table 21. The same general trend can be seen in Table 22 when 
comparing ultrasonic strengths to each other or crush strengths to each other. The 
agreement of these compressive-strength values is relatively close, considering that such 
differences are not uncommon even when crushing three samples of the same slurry 
within the same test. 
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Specific Gravity vs. Applied Pressure 

The different bead classes within the ULHS family are defined in this project by their 
general pressure limitations. For example, the 6K ULHS maintains a density that is close 
to its original density up to a pressure of about 6,000 psi. After 6,000 psi, a portion of the 
6K ULHS begins to break and the overall density of the beads increases. The same 
general trend applies to the other class of beads. The effect that pressure has on ULHS 
breakage and density can be used to predict how the density of ULHS-cement slurries 
will change at downhole pressures. Figure 9 illustrates the change of specific gravity of 
the beads at different applied pressures.   
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Figure 9—Specific gravity vs. applied pressure for ULHS 

 
Plans for the Fifth Project Quarter 

• A cement field job is scheduled for the fifth quarter. This field application will 
use a 10.4-lb/gal cement slurry made with 6K ULHS. 

• Data analysis and additional testing will be done for Young’s modulus data of the 
different cement systems. 

• Further testing of mechanical properties will investigate Poisson’s ratio of the 
cement systems.  

• Permeability testing will be performed. The cements’ permeability to air and to 
water will be studied. 

• Testing for potential alkali silica reaction will also take place in the fifth quarter. 
The different test methods include: ASTM C1260 (accelerated mortar-bar 
method), ASTM C289 (chemical method), and long-term permeability studies. 

• Shear-bond testing will also be performed. This testing will investigate the effect 
of temperature and pressure cycling conditions that are associated with well 
production. 
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Conclusions 

• Schlumberger has contributed lightweight cement data. That data has been 
combined and presented with the data from the other service companies. 

• Laboratory testing for the field-application scenarios has been completed. 
• Centrifugal pump testing revealed that the 3K ULHS is subject to significant 

breakage, whereas the 6K ULHS held up better to the circulation and mixing 
energy delivered by the centrifugal pump. Further investigations will compare the 
mixing energy delivered by cementing units and the mixing energy delivered by 
the centrifugal pump used in this study. 

• Test procedures are being developed and adjusted for testing air and water 
permeability of cements. Initial permeability data has been gathered and analysis 
will be presented in the next quarter. 

• Test protocol for Young’s modulus has been established and data has been 
presented. 
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List of Acronyms and Abbreviations 

 
API—American Petroleum Institute  
ASR—alkali-silica reactivity 
ASTM—American Society for Testing and Materials 
avg—average  
Bc—Bearden units of consistency  
BHCT—bottomhole circulating temperature  
BHST—bottomhole static temperature  
bwoc—by weight of cement 
CaCl2—chemical formula for calcium chloride 
gal/sk—gallon(s) per sack of cement 
H2O—chemical formula for water 
lb/gal—pound(s) per gallon  
POD—point of departure 
psi—pound(s) per square inch  
QC—quality control 
RPM—revolution(s) per minute 
TXI—Texas Industries  
TXI LW—lightweight cement available from TXI 
ULHS—ultra-lightweight hollow (glass) spheres  
10K—10,000-psi designation 
3K—3,000-psi designation 
4K—4,000-psi designation 
5K—5,000-psi designation 
6K—6,000-psi designation 
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Appendix A— Technical Literature Review of Lightweight Cement Perfor-
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
HES-1 y 3907 9.2 95 9800 5:49 676 1800 Slag
HES-11 y 120 9.2 82 80 165 8:00+ 80 80 TLW
HES-11 y 1100 9.8 85 3361 5:00+ TLW
HES-3 n 10.0 60 7600 4:45 A
HES-4 y 210 10.0 91 2100 183 271 A
HES-11 y 210 10.0 91 2100 155 244 TLW
HES-4 y 210 10.0 91 2100 126 185 Micro-fine
HES-11 n 10.0 119 6100 4:16 TLW  
HES-11 n 10.0 119 6100 5:18 176 TLW
HES-11 y 2945 10.0 47 6200 5:00+ 0 TLW
HES-5 y 142 10.0 120 103 2500 5:00+ 85 156 H
HES-6 n 10.1 130 111 2752 4:38 4900
HES-3 y 1605 10.5 75 2600 7:31 83 226 A
HES-2 10.5 181 145 7200 2:30 423 982 H
HES-11 y 250 10.5 92 80 1000 7:00+ FIRM   72 TLW
HES-11 y 250 10.5 92 80 1000 7:00+ 50   70 TLW
HES-11 y 722 10.5 0 85 1305 6:00+ 0 0 TLW
HES-11 y 220 10.5 97 83 1308 5:00+ FIRM 50 TLW
HES-4 y 2945 10.6 47 6200 5:00+ 64 A
HES-3 y 1605 10.8 75 2600 2:21 A
HES-3 y 1605 10.8 75 2600 3:15 A
HES-3 y 2100 10.8 60 3650 0 54 A
HES-3 y 2100 10.8 60 3650 57 64 A
A y 148 10.8 94 82 1200 4:00+ SET 110 H
HES-3 y 167 10.9 87 1732 2:57 A
HES-11 y 100 11.0 130 103 4500 184 TLW
HES-3 y 1711 11.0 80 2600 3:42 A
HES-4 y 210 11.0 91 2100 436 863 A
A y 210 11.0 91 2100 89 128 Micro-fine
F n 11.0 220 182 12055 4:20 238 286 Micro-fine
HES-2 n 11.0 181 145 7200 2:17 526 581 H
HES-3 y 1490 11.0 80 2505 2:29 377 487 A
A y 1000 11.0 60 14085 7:00+ 102 H
HES-11 y 31 11.0 86 80 555 6:00+ 0 0 TLW
HES-11 y 31 11.0 86 80 555 6:00+ 31 113 TLW
HES-3 n 11.0 60 7600 5:18 A
A y 150 11.0 92 80 1000 4:00+ 112 274 A
HES-3 y 100 11.0 130 103 4500 4:35 247 642 A
HES-4 y 100 11.0 130 100 4500 4:27 404 564 A
HES-11 y 100 11.0 130 103 4500 4:02 0 95 TLW
HES-11 y 100 11.0 130 103 4500 6:00+ 75 129 TLW
A y 50 11.0 136 104 4799 6:00+ 111 188 H
HES-11 y 100 11.0 130 103 4500 107 159 TLW
HES-11 y 100 11.0 130 103 4500 6:00+ 53 95 TLW
HES-11 y 100 11.0 130 103 4500 6:00+ 87 92 TLW
HES-3 y 1736 11.0 60 2450 4:19 105 175 A
A y 480 11.0 97 84 1400 6:00+ 126 345 A
A y 174 11.0 95 80 1000 6:00+   115  205 A
HES-2 y 110 11.0 94 83 1300 5:00+ 80 490 A
HES-11 y 80 11.0 160 116 6425 4:43 TLW
HES-11 y 1120 11.0 140 112 7990 2:53 30 90 TLW
HES-11 y 253 11.0 122 97 3862 7:00+ 40  150 TLW
A y 238 11.0 102 86 1894 6:00+ 40 70 H
A y 153 11.0 90 80 800 5:00+ FIRM 30 H
A y 180 11.0 146 111 5555 7:00+   170  220 A
A y 37 11.0 139 105 4500 6:00+   175  185 A
F y 210 11.0 135 1868 2:00 172 180 Micro-fine
A y 50 11.0 133 103 4400 2:04   270  280 A
HES-7 y 2841 11.0 0 72 5600 7:00+ 0 0 A
A y 193 11.0 96 83 1300 5:00+   120  190 A
A y 300 11.0 125 98 3897 4:00+   130  200 H
HES-1 y 3214 11.0 80 6350 6:00+ 115 160 Slag
F n 11.0 228 12402 7:50 250 300 Micro-fine
HES-11 n 11.0 240 192 13000 5:55 TLW
HES-11 n 11.0 240 192 13000 6:00 90 324 TLW
A y 180 11.0 128 102 4200 6:30+ 76 103 H

Offshore
Compressive 
Strength (psi) Base Cement

Type
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

F n 11.0 213 172 9713 5:00+ 307 334 Micro-fine
A y 385 11.0 118 102 4500 6:00+ A
A y 50 11.0 133 103 4400 2:55   150  160 A
HES-3 y 1470 11.1 70 2600 5:03 A
A y 50 11.1 161 122 7000 7:00+ 37 50 H
HES-11 y 100 11.2 96 83 1300 6:00+ 0 89 TLW
HES-11 y 380 11.2 95 6000 5:30+ 32 86 TLW
HES-11 y 380 11.2 95 6000 4:30+ 75 139 TLW
HES-11 y 380 11.2 154 115 6000 6:53 225 436 TLW
HES-11 y 380 11.2 70 1450 6:00+ 38 67 TLW
HES-11 y 100 11.2 96 83 1300 7:00+ 0 0 TLW
A y 148 11.2 128 101 4863 5:00+ 0 150 H
HES-7 y 100 11.2 96 83 1300 7:00+ 0 74 H
HES-11 y 76 11.2 145 110 8174 4:00+ 374 531 TLW
HES-11 y 100 11.2 171 125 7000 5:50 184 305 TLW
HES-11 y 76 11.2 211 163 12182 3:45 460 500 TLW
HES-7 y 2100 11.2 65 2500 6:00+ 0 0 A
HES-11 y 76 11.2 211 163 12182 3:40 450  570 TLW
HES-11 y 380 11.2 154 115 6000 6:47 191 614 TLW
B y 200 11.3 120 98 4000 4:30 86 128 H
F n 11.3 194 156 8625 2:08 285 341 Micro-fine
A y 123 11.3 113 94 3200 5:00+ 130 200 H
A y 280 11.4 102 89 3223 5:00+ 75 127 H
A y 110 11.4 95 80 1000 4:30+ 95 120 H
A y 420 11.4 115 99 4334 6:00+ 138 201 A
A y 420 11.4 102 4500 6:00+ 187 257 A
A y 420 11.4 102 4500 56 99 H
A y 385 11.4 98 4094 5:00+ 69 175 A
A y 113 11.4 90 80 753 4:00+ 50 100 H
A y 164 11.4 93 81 1100 4:30+ 101 163 A
A y 113 11.4 95 84 2000 4:00+ 60 110 H
A y 113 11.4 101 89 6460 80 160 H
A y 113 11.4 101 89 6460 4:00+ 70 130 H
A y 222 11.4 125 100 3850 5:00+ 50 110 H
A y 164 11.4 93 81 1100 4:00+ A
A y 260 11.4 120 96 4820 5:00+ 60 120 H
A y 164 11.4 125 100 4084 4:00+ 178 193 A
A y 127 11.4 136 105 4700 7:00+ 120 210 A
A y 45 11.4 128 101 4000 5:00+ 88 170 H
A y 225 11.4 139 106 4853 5:00+  130  180 H
A y 324 11.4 92 80 900 5:30+ 70 121 H
A y 80 11.4 84 2295 6:00+ H
A y 108 11.4 91 80 1000 4:00+ 50 110 H
A y 108 11.4 108 92 2500 4:00+ 60 120 H
A y 90 11.4 92 80 1000 4:00+ 52 140 A
A y 228 11.4 92 80 1000 4:00+ 60 152 A
A y 181 11.4 92 80 1000 4:00+  130  150 H
A y 181 11.4 110 93 3768 4:00+  140  155 H
A y 236 11.4 118 97 4112 5:00+ 78 130 H
A y 47 11.4 119 96 3000 5:00+ 90 173 A
A y 245 11.4 126 100 4398 4:30 129 212 A
A y 148 11.4 128 101 4000 4:00+ 120 135 H
A y 68 11.4 89 80 820 4:20 250 320 A
A y 68 11.4 136 105 4700 2:20 230 390 A
A n 11.4 80 50 70 A
A n 11.4 80 80 270 4:00+ 86 A
HES-11 y 20 11.4 97 84 1450 4:00+ 87 113 TLW
HES-11 y 20 11.4 150 116 6400 3:45 255 419 TLW
A y 43 11.4 152 115 6000 6:30+ 142 155 H
A y 236 11.4 95 83 1300 6:00+ 83 107 A
A y 420 11.4 100 3538 6:00+ 98 147 A
A y 427 11.4 100 89 2000 5:30+ 75 140 H
A y 165 11.4 118 96 3120 7:00+  140  220 A
A y 236 11.4 118 97 4112 5:00+ 70 130 H
A y 427 11.4 117 99 4200 5:00+ 85 158 H
A y 420 11.4 84 1502 6:30+ 90 171 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 372 11.4 82 1200 8:20 111 193 A
A y 372 11.4 82 1200 8:20 111 193 A
A y 260 11.4 95 83 1300 5:00+ H
A y 260 11.4 95 83 1340 5:00+ H
A y 420 11.4 85 1600 7:16 103 206 A
A y 420 11.4 83 1200 5:30+ 98 A
A y 199 11.4 92 80 1050 5:00+ 110 140 H
A y 372 11.4 116 97 3500 6:03 274 348 A
A y 260 11.4 125 99 3600 5:00+ 50 110 H
A y 236 11.4 95 83 1300 6:00+ 89 112 A
HES-11 y 38 11.4 95 80 1000 36 229 TLW
A y 120 11.4 197 147 9000 0 SET H
A y 25 11.4 88 80 700 2:00+ 90 140 A
A y 80 11.4 100 87 1700 5:00+ 99 145 H
A y 43 11.4 120 98 3500 3:30+ 60 110 H
A y 25 11.4 116 96 3000 3:00+ 79 125 A
A y 890 11.4 121 103 4500 6:00+ 57 113 H
A y 800 11.4 146 114 6000 6:30+ 0 115 H
A y 150 11.4 90 80 800 7:00+ 0 51 H
A y 30 11.4 92 80 1000 6:00+ 0 60 H
HES-11 y 385 11.4 74 1450 4:00+ 70 137 TLW
A n 11.4 92 80 1000 60 120 H
HES-11 y 160 11.4 80 1000 6:00+ 79 106 TLW
A y 100 11.4 120 96 3100 5:00+ 170 290 A
A y 160 11.4 96 83 1300 6:00+ H
A y 118 11.4 148 106 4500 5:00+ 66 147 H
HES-11 y 57 11.4 92 80 1000 4:00+ 92 109 TLW
A y 150 11.4 115 94 2700 7:00+ 0 52 H
A y 8 11.4 108 92 2500 5:00+ 65 116 H
A y 8 11.4 108 92 2500 5:00+ 58 81 H
HES-11 y 220 11.4 104 90 2180 4:00+ 133 388 TLW
A y 220 11.4 115 96 3525 3:00+ 199 251 A
HES-11 y 78 11.4 116 96 3710 4:48 310 600 TLW
HES-11 y 160 11.4 119 98 3902 6:44 122 583 TLW
HES-11 y 40 11.4 119 98 3500 4:00+ 168 601 TLW
HES-11 y 10 11.4 125 100 3800 5:00+ 350 558 TLW
A y 180 11.4 124 100 4000 4:00+ 105 153 A
HES-11 y 25 11.4 124 100 4000 3:28 325 384 TLW
HES-11 n 11.4 80 1000 4:00+ 79 110 TLW
B y 100 11.4 92 80 1000 4:00+ 300 310 A
A y 52 11.4 117 96 3892 4:30+ 50 130 H
A y 238 11.4 126 100 4173 4:30+ 70 120 H
A y 90 11.4 125 98 3500 4:00+ 85 125 A
A y 90 11.4 120 98 3500 5:00+ 145 216 A
A y 210 11.4 114 98 3800 4:13 144 216 A
A y 228 11.4 120 98 4275 5:00+ 120 195 A
A y 12 11.4 128 101 4000 4:30+ 90 135 A
A y 107 11.4 138 106 4800 4:30+ H
A y 226 11.4 125 100 4000 4:30+ 109 122 H
A y 238 11.4 128 101 4600 4:36 160 206 A
A y 245 11.4 143 109 5200 4:30+ 78 116 A
A y 90 11.4 140 107 5000 5:00+ H
A y 9 11.4 140 108 5200 4:30 A
A y 12 11.4 156 118 6350 7:00+ 130 160 H
A y 9 11.4 140 108 5200 7:30+ 105 115 H
A n 11.4 96 83 1300 5:00+  120  170 A
A y 645 11.4 80 2500 4:00+ 50 110 A
A y 25 11.4 128 101 4000 5:00+ 116 143 H
A y 50 11.4 128 101 4000 4:00+ 170 290 A
A y 180 11.4 136 105 4700 6:00+ 125 141 H
A y 100 11.4 140 107 5000 5:00+ 130 240 A
A n 11.4 142 108 5200 6:30+    0   60 H
A y 170 11.4 95 84 1400 4:00+ 74 117 H
B y 50 11.4 115 96 3000 4:00+ 95 110 H
A y 38 11.4 133 103 4937 8:00+ 99 120 H
A y 61 11.4 125 102 4300 4:00+ 78 134 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 220 11.4 139 105 4677 7:00+ 190 230 H
A y 181 11.4 121 98 3500 4:00+   70  110 H
A y 80 11.4 140 107 5000 7:00+ 130 155 H
A y 250 11.4 80 1000 6:30+ 123 132 A
A y 90 11.4 140 108 5350 4:00+ 170 250 H
A y 55 11.4 152 115 6345 4:00+ 130 150 H
A y 200 11.4 80 900 5:00+ 0 102 H
A y 35 11.4 95 81 1150 4:00+ 50 121 H
A y 358 11.4 102 89 2000 4:30+ 69 157 A
A y 365 11.4 122 98 3450 6:05 140 190 A
A y 261 11.4 130 103 4500 5:00+ 107 122 H
A y 261 11.4 130 103 4500 4:30+ 164 167 A
HES-3 y 6224 11.4 79 10000 6:49 0 160 A
A y 155 11.4 90 80 900 5:00+ 87 106 H
A y 151 11.4 90 80 1000 4:00+ 69 197 A
A y 35 11.4 94 81 1100 6:00+ 83 124 H
A y 218 11.4 115 96 3150 4:00+ 160 179 A
A y 50 11.4 91 81 1100 5:00+ 78 121 H
A y 160 11.4 150 114 7150 5:00+ 140 160 H
A y 54 11.4 91 80 1050 4:30+ 191 240 A
HES-11 y 80 11.4 103 88 1800 4:00+ 88 108 TLW
A y 45 11.4 98 84 1400 5:30+ H
A y 151 11.4 90 80 1000 4:00+ 119 205 A
A y 151 11.4 93 81 1147 5:00+  130  150 H
A y 35 11.4 113 93 2500 5:00+ 94 197 H
A y 35 11.4 117 95 3175 5:00+ 87 116 H
A y 126 11.4 103 89 2000 5:30+ 83 131 H
A y 126 11.4 103 89 2000 5:30+ 93 119 H
A y 20 11.4 118 93 2500 4:00+ 184 243 A
A y 151 11.4 120 98 3500 4:30+ 86 99 H
A y 107 11.4 95 82 1200 9:35 118 159 A
A y 151 11.4 90 80 1000 4:00+ 60 155 A
A y 185 11.4 128 101 4000 4:00+ 90 160 A
A y 206 11.4 92 80 1000 4:00+ 70 105 H
A y 280 11.4 105 90 2000 6:30+ 79 139 H
A y 40 11.4 110 93 2500 4:00+ 90 130 H
A y 390 11.4 108 92 2630 6:00+ 75 219 A
A y 1430 11.4 75 2600 5:00+ 50 110 A
A y 38 11.4 118 97 3500 4:00+ 88 164 H
A y 293 11.4 109 96 3500 5:00+ 95 165 H
A y 340 11.4 115 97 3800 7:00+ 58 79 H
A y 206 11.4 124 99 4211 4:00+ 75 115 H
HES-11 y 2000 11.4 90 4505 7:00+ 55 215 TLW
A y 35 11.4 135 105 4800 4:00+ 102 133 H
A y 35 11.4 135 105 4800 4:00+ 111 192 A
A y 110 11.4 140 107 5000 4:00+ 103 110 H
A y 130 11.4 128 101 4000 7:00+ 60 120 H
A y 90 11.4 142 108 5372 4:00+ 130 160 H
A y 200 11.4 128 101 5986 6:00+ 28 79 H
A y 60 11.4 130 103 4500 5:00+ 90 129 H
HES-11 y 50 11.4 130 103 4500 0 111 TLW
HES-11 y 50 11.4 130 103 4500 5:23 97 173 TLW
A y 162 11.4 138 104 4500 4:00+ 120 150 H
A y 68 11.4 135 104 4854 4:00+ 140 280 H
A y 21 11.4 124 100 4000 4:00+ 125 155 H
HES-11 y 2000 11.4 92 4500 6:00 42 179 TLW
A y 60 11.4 128 101 4000 4:00+ 127 139 A
A y 150 11.4 142 107 5080 6:00+ 89 142 H
A y 150 11.4 153 113 5600 7:30+ 90 121 H
A y 9 11.4 143 109 5200 6:00+ 120 148 H
A y 52 11.4 119 97 3400 7:00+ 80 176 H
A y 110 11.4 135 105 4600 4:00+ 102 134 H
A y 42 11.4 140 108 8020 6:00+ 0 157 H
A y 53 11.4 99 86 1921 4:00+ 195 208 A
A y 85 11.4 92 80 1000 4:00+ 110 140 A
A y 108 11.4 94 82 1200 4:00+ 25 140 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 42 11.4 106 92 2794 6:00+ 101 155 H
A y 85 11.4 110 93 2500 4:00+ 120 180 A
A y 194 11.4 138 104 5525 5:00+ 102 133 H
HES-11 y 2000 11.4 90 80 5000 6:00+ 0 80 TLW
HES-11 y 722 11.4 130 103 4500 5:00+ 217 497 TLW
A y 157 11.4 143 105 4500 4:00+ 130 160 H
A y 90 11.4 146 110 5250 5:30+ 0 172 H
A y 160 11.4 140 108 5200 6:00+ 78 135 H
A y 42 11.4 140 108 6883 6:00+ 122 130 H
A y 168 11.4 115 97 3500 4:00+ 162 185 A
A y 42 11.4 140 108 7132 6:00+ 80 120 H
A y 87 11.4 145 114 6000 5:00+ 136 164 H
A y 42 11.4 140 108 7487 6:00+ 0 125 H
A y 42 11.4 140 108 8423 6:00+ 0 110 H
A y 60 11.4 145 108 6350 5:00+ 125 132 H
A y 154 11.4 155 112 5400 2:14 206 397 A
A y 154 11.4 158 112 5200 6:30+ 110 160 H
A y 68 11.4 92 80 1000 3:00+ A
A y 167 11.4 94 82 1200 4:00+ 110 140 H
A y 68 11.4 91 80 1000 3:00+ 109 171 A
A y 50 11.4 105 91 2200 5:00+ 106 130 H
A y 68 11.4 105 90 2100 3:00+ A
A y 68 11.4 105 90 2100 3:00+ 115 175 A
A y 160 11.4 135 104 4500 6:00+ H
A y 180 11.4 155 110 5000 5:00+ 61 158 H
A y 45 11.4 152 112 5500 5:30+ 101 118 H
A y 151 11.4 115 97 3500 5:00+ 83 158 H
A y 151 11.4 115 97 3500 5:00+ 75 165 H
A y 155 11.4 120 98 3635 5:00+ 92 125 H
A y 54 11.4 118 97 3500 4:00+ 100 149 H
A y 150 11.4 115 96 3000 5:00+ 105 178 H
A y 151 11.4 115 97 3500 4:00+ 95 125 H
A y 58 11.4 139 105 4500 5:00+ 116 131 H
A y 35 11.4 136 103 4300 5:00+ 105 150 H
A y 100 11.4 128 102 4400 5:00+ 120 128 H
A y 250 11.4 134 104 4550 9:30+ 68 120 H
A y 54 11.4 124 100 4000 4:00+ 115 146 H
A y 50 11.4 130 101 4000 5:30+ H
A y 194 11.4 92 80 1000 5:00+ 88 155 H
A y 65 11.4 141 108 5100 5:00+ H
A y 154 11.4 92 80 800 4:00+ 100 130 H
A y 95 11.4 90 80 998 3:00+ 110 140 H
A y 164 11.4 90 80 1000 3:00+ SET 130 H
A n 11.4 90 80 1000 3:00+ 55 125 A
A y 300 11.4 98 86 1630 5:00+ 70 140 A
A y 500 11.4 80 1600 5:00+ 108 376 A
A y 294 11.4 93 82 1175 5:30+ H
A y 95 11.4 94 83 1856 3:00+ 100 145 H
A y 121 11.4 125 100 3800 4:00+ 65 140 H
A y 294 11.4 120 97 3200 5:00+ 98 168 H
A y 70 11.4 135 106 5000 5:30+ A
A y 70 11.4 135 106 5000 4:30+ 60 110 H
A y 110 11.4 138 107 5000 5:00+ 95 121 H
A y 148 11.4 90 80 800 4:00+ 83 143 H
A y 65 11.4 141 108 5100 5:00+ 93 128 H
A y 41 11.4 128 99 3670 5:00+ 100 120 H
A y 100 11.4 132 104 5100 6:00+ 80 100 H
A y 100 11.4 126 101 4200 7:00+ 60 100 H
A y 220 11.4 120 98 4636 6:30+ 60 75 H
A y 100 11.4 150 109 6488 5:30+ 100 110 H
A y 100 11.4 150 109 5078 8:00+ 110 170 H
A y 220 11.4 134 104 4500 7:00+ 80 100 A
A y 204 11.4 92 80 1000 5:00+ 40 77 H
A y 204 11.4 120 97 3300 5:00+ 45 100 H
A y 45 11.4 138 104 4948 6:00+ 80 120 H
A y 22 11.4 152 115 6000 7:00+ 50 72 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 42 11.4 136 104 4500 6:00+ 40 100 H
A y 55 11.4 130 104 4630 5:00+ 50 100 H
A y 220 11.4 91 80 1000 4:00+ FIRM 70 H
A y 35 11.4 126 99 4378 7:00+ 80 110 H
A y 14 11.4 132 104 4500 5:30+ 40 110 H
A y 60 11.4 92 82 1000 5:39 160 200 A
A y 61 11.4 130 100 4000 2:40 A
A y 90 11.4 0 91 1000 4:30+ 40 60 H
A y 90 11.4 132 104 4500 5:00+ 90 130 H
A y 23 11.4 134 104 4500 7:00+ 60 120 A
A y 300 11.4 98 84 1400 5:00+ 20 80 A
A y 16 11.4 110 92 2500 7:00+ 20 80 A
A y 41 11.4 95 80 1000 3:00+ 50 80 H
A y 48 11.4 90 80 800 3:00+ FIRM 80 H
A y 36 11.4 92 80 1000 5:00+ 50 100 H
A y 36 11.4 128 100 4000 5:30+ 90 120 H
A y 73 11.4 125 96 3000 4:27 80 100 A
A y 55 11.4 90 80 800 4:00+ 50 70 H
A y 90 11.4 134 104 4500 9:00+ 50 160 H
A y 25 11.4 124 100 4000 4:00+ 88 165 H
A y 750 11.4 80 1825 15 40 H
B y 65 11.4 145 107 5016 7:30+ 40 60 H
A y 68 11.4 132 103 6022 4:30+ 225 250 H
A y 1550 11.4 80 5000 6:00+ 20 65 H
A y 87 11.4 93 80 800 5:00+ 40 80 A
A y 87 11.4 138 106 4800 5:00+ 40 60 A
A y 110 11.4 140 107 5000 5:00+ 110 130 A
A y 80 11.4 133 99 3771 5:00+ 50 60 H
A y 1061 11.4 70 2800 10:00+ 0 FIRM H
A y 100 11.4 146 117 6500 5:00+ 40 60 H
A y 227 11.4 104 90 2000 5:00+ 50 110 A
A y 1050 11.4 77 2800 0 65 H
A y 245 11.4 94 82 1200 4:00+ FIRM 100 H
A y 200 11.4 134 104 4585 5:30+ 50 170 H
A y 45 11.4 140 107 5000 7:00+ 40 60 H
A y 131 11.4 145 106 4500 6:00+ 60 170 H
A y 131 11.4 95 80 1000 5:00+ 30 60 H
A y 46 11.4 75 1000 5:00+ 35 80 H
A y 143 11.4 115 99 4790 6:00+ 60 80 A
A y 55 11.4 140 107 5000 6:00+ 70 90 H
A y 256 11.4 90 80 1000 4:30+ 30 60 H
A y 82 11.4 140 107 5000 5:00+ 30 80 H
A y 82 11.4 140 107 5000 5:00+ 60 100 H
A y 650 11.4 120 5155 1:15 A
A y 650 11.4 122 106 5155 2:34 170 280 A
HES-9 y 98 11.4 130 4500 4:03 60 280 77.5/22.5 TLW/MM
A y 120 11.4 92 80 1000 5:00+ 30 70 H
A y 245 11.4 124 101 4205 5:00+ 60 90 H
A y 191 11.4 114 94 3030 5:00+ FIRM 40 H
A y 296 11.4 125 102 4500 5:00+ 0 70 H
A y 80 11.4 160 116 6425 8:00+ H
A y 50 11.4 104 86 1600 6:00+ 30 80 H
A y 258 11.4 95 82 1200 5:00+ 40 70 H
A y 258 11.4 131 102 4329 5:00+ 60 100 H
A y 50 11.4 162 114 5500 8:00+ 60 100 H
A y 50 11.4 162 114 5500 5:00+ H
A y 50 11.4 112 93 2500 5:00+ 40 70 H
A y 221 11.4 132 101 4000 6:45+ 70 110 H
A y 100 11.4 140 106 4700 5:00+ 35 55 H
A y 50 11.4 90 80 800 5:00+ 0 50 H
A y 100 11.4 94 80 1000 5:00+ 30 50 H
A y 61 11.4 135 104 4500 5:00+ 60 100 H
A y 191 11.4 92 80 1000 4:00+ 0 50 H
A y 58 11.4 105 92 2617 6:00+ 80 140 H
A y 191 11.4 132 103 4772 6:00+ 90 130 H
A y 180 11.4 90 80 800 5:00+ 40 80 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 100 11.4 116 97 3500 7:00+ 110 160 H
A n 11.4 134 104 4550 5:00+ 100 110 H
A y 180 11.4 124 100 4540 6:00+ 50 90 H
HES-7 y 2841 11.4 0 75 5600 5:00+ 0 0 A
A y 6500 11.4 0 68 11000 6:00+ 0 0 H
A y 180 11.4 111 93 2710 5:00+ FIRM 40 H
A y 227 11.4 91 80 1000 5:00+ 70 120 H
A y 120 11.4 92 80 1000 4:00+ FIRM 20 H
A y 120 11.4 116 95 3000 5:00+ 70 110 H
A y 120 11.4 122 97 3500 5:00+ 40 60 H
A y 191 11.4 92 80 1000 5:00+ 80 120 H
A y 300 11.4 98 84 1500 4:00+ 150  180 A
A y 34 11.4 122 97 3500 4:00+ 70 110 H
A y 120 11.4 138 108 5000 7:30+ 100 140 H
A y 30 11.4 130 104 4500 8:00+ 70 110 H
A y 84 11.4 122 97 3300 6:00+ 70 80 H
B y 372 11.4 95 84 1500 4:00+ 0 100 H
A y 50 11.4 160 120 6500 5:00+ 190  210 H
A y 100 11.4 90 80 800 4:00+ FIRM   70 H
A y 202 11.4 95 80 800 5:00+ 70   90 H
A y 25 11.4 100 91 2500 8:00+ 70  130 H
A y 60 11.4 120 96 3500 4:00+ 60  100 H
A y 180 11.4 92 80 1000 3:00+ 70  110 A
A y 180 11.4 141 108 5100 4:00+ 90  140 A
A y 210 11.4 122 99 4000 6:00+ 55 110 H
A y 55 11.4 0 105 4600 6:00+ 110  160 H
A y 163 11.4 120 102 4500 5:00+ 60 105 H
A y 314 11.4 128 100 4000 6:00+ 80  130 H
A y 155 11.4 98 84 1500 6:00+ 90  130 H
A y 155 11.4 148 113 5747 6:00+ 110  140 H
A y 241 11.4 115 96 5047 9:00+ 60 90 H
A y 100 11.4 143 108 4900 7:00+ 30 60 H
A y 50 11.4 92 80 950 4:00+ 80 140 A
A y 50 11.4 125 98 3500 2:43 271 410 A
A y 100 11.4 117 96 3180 6:00+ FIRM 110 H
A y 100 11.4 134 104 4500 7:00+ 60 110 H
A y 40 11.4 128 100 4063 6:00+ 60 170 H
A y 50 11.4 92 80 1000 3:00+ 0 50 H
A y 58 11.4 90 80 700 5:00+ FIRM 50 H
A y 73 11.4 95 80 1000 4:30+ 40 70 A
A y 77 11.4 98 82 1200 6:00+ 90  140 H
A y 300 11.4 115 95 2900 4:00+ 110 180 A
A y 199 11.4 96 83 1300 5:00+ 120 210 A
A y 517 11.4 103 90 2100 7:00+ 82 127 A
A y 184 11.4 97 80 1000 4:00+ 50 110 H
A y 184 11.4 122 98 3758 4:00+ 80 130 H
A y 100 11.4 88 80 750 3:00+ 0 50 H
A y 100 11.4 115 97 3500 4:00+ 0 50 H
A y 104 11.4 118 97 3500 4:30+ 120 140 H
A y 45 11.4 93 80 1000 4:00+ 0 60 H
A y 45 11.4 138 104 4500 7:30+ 192 386 H
A y 82 11.4 92 80 1000 4:00+ 80 130 H
A y 95 11.4 109 93 2786 4:00+ 175 290 H
A y 38 11.4 122 98 3500 4:00+ 130 160 H
A y 175 11.4 122 98 3500 7:00+ 110 130 H
A y 134 11.4 98 85 1500 5:00+ 100 150 H
A y 126 11.4 98 85 1659 5:00+ 100 140 H
A y 79 11.4 95 4927 6:00+ 120 290 H
A y 79 11.4 95 4927 4:00+ 100 180 H
A y 79 11.4 134 106 4927 5:00+ 130 160 H
A n 11.4 171 128 7600 4:48 170 270 H
A y 48 11.4 130 102 4200 5:00+ 50 190 A
A y 370 11.4 95 4904 5:00+ 115 135 H
A y 78 11.4 90 80 800 5:00+ 110 210 A
A y 78 11.4 110 93 2500 5:00+ 120 190 A
A y 250 11.4 127 100 3915 4:00+ 130 200 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 40 11.4 94 82 1200 3:00+ 50 95 H
A y 40 11.4 94 82 1200 4:00+ 0 120 H
A y 202 11.4 90 80 800 6:00+ 40 55 H
A y 82 11.4 128 101 4043 4:00+ 110 180 H
A y 183 11.4 92 80 1000 5:00+ 120 240 A
A y 227 11.4 135 104 4516 5:00+ 50 70 A
HES-11 y 38 11.4 134 104 4500 6:00+ 244 1247 TLW
HES-11 y 385 11.4 130 106 5000 5:30+ 164 433 TLW
A y 180 11.4 92 80 1000 6:00+ 95 130 A
A y 30 11.4 114 93 2500 5:00+ 280 289 A
A y 124 11.4 129 99 3500 7:00+ 110 160 H
A y 18 11.4 135 102 4000 4:30+ 85 109 H
A y 85 11.4 134 104 4528 7:00+ 60 120 H
A y 55 11.4 140 105 4635 7:00+ 130 160 H
A y 102 11.4 143 108 5000 7:00+ 138 175 H
A y 142 11.4 158 110 5175 5:00+ 122 132 H
A y 150 11.4 155 110 5000 5:00+ 107 137 H
A y 25 11.4 116 96 3000 3:53 276 391 A
A y 22 11.4 95 82 1200 4:30+ 0 125 H
A y 50 11.4 93 80 1000 4:00+ 105 120 H
A y 340 11.4 100 89 2000 5:00+ 140 150 A
A y 22 11.4 135 105 4660 6:00+ 90 160 H
A y 152 11.4 140 107 5000 6:00+ A
A y 120 11.4 143 109 5300 4:00+ 124 163 H
A y 176 11.4 140 107 5000 7:00+ 190 270 A
A y 175 11.4 90 80 800 6:00+ 87 112 H
A y 175 11.4 114 95 2943 5:30+ 0 155 H
A y 120 11.4 110 93 2500 6:17 262 376 A
A y 175 11.4 111 93 2500 5:00+ H
A y 175 11.4 90 80 900 6:30+ 70 120 H
A y 689 11.4 87 2000 4:00+ 50 120 A
A y 689 11.4 138 108 5300 5:00+ 90 159 A
A y 40 11.4 134 104 4500 5:00+ 50 100 H
A y 100 11.4 115 100 2500 98 151 H
A y 65 11.4 126 100 4000 4:00+ 40 110 H
A y 303 11.4 126 103 4889 5:30+ 130 180 A
A y 124 11.4 124 98 4044 4:00+ 50 85 H
A y 80 11.4 92 80 1000 4:00+ 90 140 H
A y 45 11.4 95 80 900 6:53 110 150 A
A y 107 11.4 125 96 3000 3:53 150 200 A
A y 45 11.4 116 96 3000 3:39 130 160 A
A y 222 11.4 110 93 2905 6:00+ 140 170 H
A y 240 11.4 115 97 3500 0 50 H
A y 240 11.4 115 97 3500 13:26 0 100 A
A y 44 11.4 127 100 3900 4:00+ 130 180 H
A y 334 11.4 103 89 2000 5:00+ 160 180 A
A y 232 11.4 110 93 2500 4:43 120 145 A
A y 152 11.4 112 93 2600 4:00+ 120 160 H
A y 65 11.4 110 93 2500 4:00+ 30 70 H
A y 200 11.4 92 80 1000 4:00+ SET 140 H
A y 106 11.4 95 80 1000 5:00+ 30 42 H
A y 72 11.4 117 96 3316 5:00+ 40 110 H
A y 25 11.4 108 92 2500 5:00+ 30 60 A
A y 1163 11.4 70 3100 4:00+ FIRM 60 H
A y 87 11.4 140 107 5190 4:00+ 40 80 H
A y 58 11.4 132 103 4300 5:00+ 80 100 A
A y 233 11.4 120 100 4000 6:00+ 50 65 A
A y 75 11.4 128 101 4000 5:30+ 130 180 H
A y 160 11.4 120 100 4000 4:00+ 35 60 H
A y 100 11.4 129 99 3500 6:00+ 50 65 H
A y 80 11.4 140 106 4700 6:00+ 60 140 H
B y 67 11.4 91 80 1000 5:00+ 30 70 H
A y 334 11.4 138 107 5186 5:00+ A
A y 58 11.4 122 98 3850 4:30+ 130 180 H
A y 222 11.4 98 85 1881 5:00+ 125 195 A
A y 200 11.4 108 90 2000 5:00+ 120 130 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 225 11.4 116 96 3089 4:00 110 180 A
A y 220 11.4 125 100 4000 4:00+ 160 180 A
A y 220 11.4 125 100 4000 4:00+ 120 140 H
A y 89 11.4 140 107 5143 4:00+ 110 160 H
A y 30 11.4 140 105 4500 6:00+ 50 101 H
A y 212 11.4 138 106 4839 4:00+ 170 180 A
A y 79 11.4 80 3000 0 130 H
A y 517 11.4 123 101 4643 4:00+ 0 90 A
A y 50 11.4 133 103 4400 5:00+ 120 170 H
A y 40 11.4 92 80 1000 4:04 250 310 A
A y 340 11.4 104 90 2129 5:00 110 150 A
A y 48 11.4 124 98 3500 4:00+ 150 200 H
A y 38 11.4 105 90 2000 4:00+ 170 220 A
A y 63 11.4 124 98 3500 7:00+ 130 190 H
A y 63 11.4 130 101 4000 4:00+ 150 190 H
A y 40 11.4 140 107 5133 4:00+ 140 210 A
A y 220 11.4 96 83 1500 5:00+ 0 60 H
A y 220 11.4 102 88 3189 5:00+ 0 60 H
A y 9 11.4 126 100 3800 5:30+ 170 215 A
A y 72 11.4 122 98 4082 4:00+ 110 150 H
A y 40 11.4 115 96 3000 4:00+ 120 190 H
A y 80 11.4 140 106 4800 4:00+ 150 190 H
A y 80 11.4 138 105 4700 4:00+ H
A y 37 11.4 143 105 4500 6:30+ 165 195 H
A y 38 11.4 88 80 800 4:00+ 180 210 A
A y 58 11.4 126 103 4500 4:00+ 277 347 TLW
A y 114 11.4 152 115 6000 8:09 150 170 H
A n 11.5 128 101 4000 142 229 Micro-fine
HES-11 y 3200 11.5 73 7000 7:00+ 0 0 TLW
HES-3 y 6220 11.5 79 10000 4:20 A
F n 11.5 192 157 9394 3:40 46 255 Micro-fine
HES-11 y 17 11.5 150 116 6400 2:50 TLW
HES-11 y 3000 11.5 65 4500 8:00+ TLW
A y 80 11.5 116 96 3000 4:00 142 233 H
HES-11 y 50 11.5 114 95 2850 6:30 0 122 TLW
HES-11 y 50 11.5 98 85 1500 7:00+ 73 175 TLW
HES-11 y 107 11.5 210 163 12227 4:06 460 890 TLW
A y 241 11.5 135 107 5075 5:00+ 158 288 H
HES-11 y 11.5 142 109 6708 7:12 40  150 TLW
HES-11 y 11.5 142 109 6708 75  230 TLW
HES-11 y 11.5 142 109 6708 6:48 200  530 TLW
HES-11 y 11.5 142 109 6708 75  230 TLW
HES-11 y 11.5 142 109 6708 170  450 TLW
HES-11 y 11.5 145 111 7040 5:30 53 94 TLW
F y 11.5 90 1600 3:37 94 230 Micro-fine
HES-11 y 11.5 90 1600 6:00+ 62 157 TLW
B y 11.5 99 90 2300 4:38 54 114 A
HES-3 y 11.5 60 4085 4:00+ 296 A
HES-3 y 11.5 60 4085 89 A
A y 11.5 120 96 3080 5:00+ 94 134 H
B y 11.5 91 2400 122 A
HES-7 y 11.5 91 2400 82 A
HES-11 y 11.5 86 1900 5:00+ 107 132 TLW
HES-3 y 11.5 100 4600 6:24 FLOSTOP-I
HES-3 y 11.5 75 2600 6:00+ A
HES-3 n 11.5 80 4085 5:30+ A
A y 11.5 60 4085 5:00+ 40 A
A y 11.5 91 80 900 4:00+ 110 140 H
HES-11 y 11.5 122 97 3200 5:00+ 133 414 TLW
A y 11.5 96 84 1500 4:00+ 140 175 H
A y 11.5 96 84 1500 4:00+ 135 210 H
B y 11.5 105 90 2100 36 44 50/50 H/POZ
HES-11 n 11.5 80 80 5:00+ 132 341 TLW
B y 11.5 210 159 11295 6:30+ 120 180 65/35 H/POZ
B y 11.5 210 159 11295 6:30+ 120 130 65/35 H/POZ
HES-3 y 11.5 70 3950 4:00+ 96 347 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-7 y 11.5 0 65 4550 4:30+ 0 0 A
HES-7 y 11.5 0 63 7000 5:30+ A
HES-7 y 11.5 200 151 9800 9:00+ 50/50 H/POZ
HES-7 y 11.5 200 151 9800 9:00+ 50/50 H/POZ
HES-11 y 11.5 96 83 1300 6:00+ 102 222 TLW
A y 11.5 130 103 4500 7:00+ 120 150 H
A y 11.5 134 106 5010 6:00+ 95 107 H
F y 11.5 122 104 3800 3:05 333 494 Micro-fine
F y 11.5 170 138 7400 3:51 439 519 Micro-fine
F y 11.5 230 194 13900 4:00+ 346 379 Micro-fine
F n 11.5 195 159 9522 0:43 Micro-fine
F n 11.5 164 134 7000 3:27 381 477 Micro-fine
A y 11.5 128 101 4000 4:30+ 99 118 H
HES-11 y 11.5 94 83 1300 4:00+ 87 184 TLW
HES-11 y 11.5 117 98 4000 5:00+ 194 386 TLW
HES-11 y 11.5 106 93 2600 5:00+ TLW
HES-11 y 11.5 94 84 1420 5:00+ TLW
B y 11.5 257 198 11800 8:30+ 180 340 65/35 H/POZ
A y 11.5 185 136 8100 6:00+ 54 71 H
HES-7 y 11.5 0 70 7200 5:00+ 0 0 A
HES-11 y 11.5 135 106 5000 4:00+ 144 409 TLW
F y 11.5 92 2900 3:45+ 323 347 Micro-fine
B y 11.5 90 80 1050 6:00+ FIRM 20 50/50 H/POZ
F y 11.5 225 186 11795 5:00+ 625 705 Micro-fine
A y 11.5 100 83 1300 6:00+ 147 A
B n 11.5 83 1500 6:30+ 39 150 A
A y 320 11.6 102 89 3223 5:00+ 99 137 H
A y 57 11.6 128 101 4000 5:00+ H
HES-3 y 2920 11.6 75 6500 5:20 115 334 A
A n 11.6 80 50 0 0 A
A n 11.6 90 80 1000 170 346 A
A y 126 11.6 140 105 4500 3:00 A
A y 110 11.6 90 80 760 5:00+ 117 143 H
A y 80 11.6 126 96 4000 4:47 289 416 A
A y 250 11.6 90 80 880 6:00+ 68 131 H
A y 110 11.6 127 101 4071 5:00+ 125 155 H
A y 320 11.6 102 89 2690 4:00+ 142 H
A y 250 11.6 120 100 3952 6:00+ 81 101 H
A y 250 11.6 120 98 3429 6:00+ 75 140 H
A y 250 11.6 110 95 3100 6:00+ 98 126 H
A y 250 11.6 111 95 3100 6:00+ 785 1424 H
A y 182 11.6 128 103 4500 7:00+ 102 152 H
A y 250 11.6 96 80 800 6:00+ 94 121 H
HES-3 y 1450 11.7 100 4600 4:47 191 340 FLOSTOP-I
A y 320 11.7 164 117 6000 6:55 120 140 H
HES-3 y 6220 11.7 70 8016 6:00+ FLOSTOP-I
HES-3 y 6220 11.7 60 8016 104  327 FLOSTOP-I
B y 200 11.7 172 132 11000 3:54 66 211 H
HES-11 y 100 11.7 98 85 1500 6:00+ 96 273 TLW
A y 3822 11.7 106 7450 2:30 A
A y 1420 11.7 95 6600 6:30+ 173 315 A
HES-11 y 20 11.7 134 102 4200 5:00+ 210 760 TLW
F n 11.7 166 136 7550 3:55 557 698 Micro-fine
A y 358 11.7 120 98 3700 4:33 131 181 A
HES-3 y 2649 11.7 80 7234 6:07 141 313 A
A y 363 11.7 120 98 3657 7:12 110 200 H
A n 11.8 110 4000 8:00+ H
A n 11.8 60 100   50  110 A
A n 11.8 93 2500 0 57
A n 11.8 110 4000 9:00+ H
A n 11.8 110 4000 9:00+ H
A n 11.8 110 4000 9:58 H
A n 11.8 80 1000 110 250 A
A n 11.8 110 4000 8:00+ H
HES-11 n 11.8 80 80 1000 5:58 157  200 TXI
A n 11.8 96 3000 5:25 232 325 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

F n 11.8 140 140 6278 4:40 140 580 Micro-matrix
A y 10 11.8 114 95 3015 4:17 211 273 A
HES-11 n 11.8 118 93 2500 4:45 166 TXI
HES-11 n 11.8 103 86 1630 4:07 280 TXI
B n 11.8 95 80 1000 4:00+ 160 200 H
A y 50 11.8 120 96 3100 5:00+ 40 80 H
B y 75 11.8 145 107 4700 4:52 100 130 H
A y 60 11.8 130 101 4000 4:00+ 110 160 H
B y 75 11.8 145 108 5131 4:02 70 100 H
B y 75 11.8 116 94 2831 5:00+ 160 200 H
A y 122 11.8 128 101 4000 5:30+ 140 240 H
A y 122 11.8 95 82 1250 5:00+ 130 220 H
A y 75 11.8 91 80 750 5:00+ 56 97 H
A y 20 11.8 93 82 1200 6:00+ 65 115 H
A y 20 11.8 102 82 1200 5:00+ 142 206 H
A y 20 11.8 93 82 1200 4:00+ 100 130 H
A y 120 11.8 130 102 6226 4:00+ 50 139 H
A n 11.8 98 82 1250 5:00+ 170 220 A
A n 11.8 132 102 4200 5:00+ 40 90 A
HES-11 y 1500 11.8 70 5200 7:00+ 32 50 TLW
A y 35 11.8 134 104 4500 5:30+ 227 328 H
A y 80 11.8 114 95 3100 5:00+ 155 190 H
A y 80 11.8 126 96 4000 5:00+ 299 426 A
A y 80 11.8 124 95 4000 4:00+ 167 325 A
A y 85 11.8 126 96 4000 10:00+ 211 296 A
A y 100 11.8 95 80 1000 8:00+ 30 80 H
A y 100 11.8 144 108 5386 8:00+ 80 115 H
A y 100 11.8 115 95 3000 6:00+ 40 90 H
A y 100 11.8 90 80 800 6:00+ 0 56 H
A y 100 11.8 116 96 3500 6:00+ 50 100 H
A y 30 11.8 141 108 5100 5:00+ 142 163 H
B y 180 11.8 134 104 4535 4:17 122 178 H
B y 180 11.8 130 102 4216 4:21 168 205 H
A y 200 11.8 145 109 5200 7:30+ 0 63 H
A y 220 11.8 125 99 3950 6:30+ 145 175 H
A y 250 11.8 132 101 5400 7:00+ 135 155 H
HES-11 y 300 11.8 112 99 3800 6:30+ 81 193 TLW
HES-11 y 300 11.8 80 1000 6:00+ 47 55 TLW
A y 365 11.8 112 92 2414 4:00+ 159 228 A
A y 45 11.8 128 104 4985 6:00+ 94 106 H
A y 360 11.8 92 80 1000 4:00+ 120 200 H
A y 30 11.8 129 103 4500 5:00+ 143 169 H
B y 35 11.8 112 95 3000 5:00+ 40 100 H
B y 35 11.8 112 95 3000 5:00+ 40 100 H
B y 35 11.8 92 80 1000 5:00+ 0 FIRM H
B y 35 11.8 92 80 1000 5:00+ 0 60 H
B y 35 11.8 140 108 5000 6:00 50 90 H
B y 35 11.8 140 108 5000 5:00 50 130 H
B y 75 11.8 89 80 750 5:00+ 70 80 H
B y 75 11.8 90 80 800 3:30+ 30 110 H
B y 75 11.8 126 100 4000 4:00+ 60 140 H
A y 90 11.8 130 102 4200 6:00+ 50 130 H
A y 10 11.8 140 107 5000 5:30+ 128 194 H
B y 110 11.8 135 105 4800 5:41 120 140 H
A y 100 11.8 134 104 4693 4:30+  180  230 H
A y 100 11.8 121 98 3600 5:00+ 115 190 H
A y 100 11.8 115 93 2500 5:00+ 155 210 H
A y 120 11.8 140 116 5200 5:00+ 164 188 H
A y 145 11.8 128 101 4000 4:00+ 98 138 H
A y 145 11.8 92 80 1000 0 169 H
A y 140 11.8 132 101 4323 10:00+ 80 100 H
A y 15 11.8 140 107 5000 6:30+ 105 140 H
A y 265 11.8 109 93 4431 5:00+ 110 255 H
A y 350 11.8 115 97 3500 3:37 258 372 A
A y 333 11.8 120 97 5000 5:00+   95  280 A
A y 25 11.8 130 104 4700 6:30+ 215 250 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 22 11.8 125 100 4000 5:00+ 130 200 H
A y 20 11.8 135 106 5000 5:00+ 162 222 H
B n 11.8 122 98 3500 5:00+ 50 103 65/35 A/POZ
B n 11.8 115 93 2550 5:00+ 130 160 65/35 A/POZ
A n 11.8 147 110 5250 5:00+ 90 100 H
A y 800 11.8 130 102 4200 4:32 262 A
HES-11 y 800 11.8 125 103 4500 6:00+ 235 365 TLW
HES-11 y 800 11.8 103 91 2300 6:00+ 149 374 TLW
A n 11.8 85 80 300 108 140 A
A n 11.8 85 80 300 190 205 A
A y 100 11.8 92 80 1000 5:00+ 130 300 A
B y 218 11.8 134 104 4500 4:00+ 70 150 H
HES-11 y 50 11.8 139 106 4900 3:00+ 820 1680 TLW
HES-11 y 850 11.8 105 91 2575 4:06 70  160 TLW
A y 75 11.8 127 99 4200 8:00+ 163 260 H
A y 50 11.8 122 99 3540 2:39 150 355 A
B y 75 11.8 120 98 3500 5:05 90 170 H
B y 75 11.8 90 80 750 5:00+ 43 80 H
B y 75 11.8 140 106 5016 3:30 150 250 H
B y 65 11.8 116 96 3000 4:00+ 125 190 H
B y 65 11.8 90 80 750 4:00+ 50 150 H
B y 95 11.8 90 80 753 4:19 150 170 A
B y 95 11.8 125 100 3751 4:00+ 0 140 H
B y 97 11.8 135 102 4600 3:15 160 220 H
B y 97 11.8 125 100 4080 4:22 140 180 H
B y 97 11.8 90 80 750 4:00+ 110 150 H
HES-11 y 925 11.8 121 103 4610 4:33 TLW
HES-3 y 925 11.8 80 2050 5:00+ A
A y 625 11.8 100 87 1707 4:00+ 125 175 H
A y 1420 11.8 98 6000 5:00+  120  160 A
A y 700 11.8 130 101 4000 7:00+ 75 127 H
HES-7 y 3778 11.8 70 6100 4:00+ 0  120 H
E y 3778 11.8 70 6100 5:30+ 140 210 H
A y 4000 11.8 0 90 6000 4:00+ 90 220 A
A y 520 11.8 125 101 4148 4:00+ 220 235 A
A y 520 11.8 0 80 2085 4:00+ 80 210 H
B n 11.8 156 114 5800 5:30+ 65/35 A/POZ
HES-11 n 11.8 140 102 4500 3:55 0 187 TXI
A y 1120 11.8 110 4950 8:00+ 50 138 H
A y 1120 11.8 85 1850 6:00+ H
A y 1120 11.8 99 5149 4:00+ 160 350 A
A y 1120 11.8 79 2018 3:30+ 139 305 A
HES-3 y 1560 11.8 65 4100 7:00+ 89  124 FLOSTOP-I
HES-3 y 2760 11.8 93 6300 4:13 111 426 A
HES-3 y 4243 11.8 80 6321 6:00 A
HES-3 y 4243 11.8 90 8321 3:00 A
HES-3 y 4243 11.8 90 8321 5:31 140 261 A
HES-11 y 340 11.8 125 101 4342 8:14 26 325 TLW
A y 350 11.8 103 90 2100 6:20 239 292 A
A y 350 11.8 103 90 2100 4:38 140 290 A
A y 50 11.8 80 3000 320 A
A y 50 11.8 80 3000 250 A
HES-7 y 40 11.8 100 85 1500 5:30+ 85 100 H
A y 160 11.8 114 94 3314 6:00+ 80 110 H
A y 200 11.8 122 97 5518 8:00+ 110 160 H
A y 200 11.8 95 80 1012 8:00+ 60 148 H
HES-11 y 340 11.8 125 101 4342 8:28 26 365 TLW
B y 280 11.8 180 132 8929 4:58 140  360 65/35 H/POZ
F y 340 11.8 182 150 9231 2:38 FLOSTOP-I
F y 340 11.8 182 150 9231 4:45 690 704 FLOSTOP-I
A y 160 11.8 145 108 5387 5:00+ 230 270 H
A y 160 11.8 109 92 2683 5:00+ 75 100 H
A y 160 11.8 90 80 825 5:00+ 80 100 H
A y 210 11.8 112 93 5284 7:00+ 80 200 H
A y 350 11.8 135 106 5000 6:00+ 126 194 H
A y 220 11.8 97 85 2797 4:00+ 190 210 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 280 11.8 90 1500 6:00+ 27 66 TLW
B n 11.8 99 3500 3:01 A
B n 11.8 287 243 15500 3:40 294 560 65/35 H/POZ
A y 160 11.8 92 80 1000 4:00+ 122 218 A
A y 160 11.8 120 98 3500 4:30+ 75 221 H
A y 160 11.8 92 80 1000 4:00+ 100 157 H
A y 260 11.8 133 104 4500 4:30+ 211 308 A
A y 225 11.8 118 98 6800 6:00+ 0 FIRM H
A y 225 11.8 146 107 9310 6:00+ H
A y 225 11.8 114 95 4480 6:00+ 80 110 H
A y 225 11.8 146 110 9777 6:00+ 0 0 H
A y 225 11.8 146 110 9777 5:27 150 188 H
HES-11 y 40 11.8 115 95 2950 5:12 0 280 TLW
A y 50 11.8 102 89 2000 5:30+ 120 189 H
A y 50 11.8 89 80 800 5:00+ 88 124 H
B y 150 11.8 112 94 3000 8:45 190 230 H
A n 11.8 140 105 4600 8:15 100 140 A
HES-11 y 2266 11.8 95 5100 4:15 107 276 TLW
HES-3 y 6417 11.8 75 8100 4:20 SET 151 A
HES-3 y 6417 11.8 75 8900 4:20 466 1109 A
A y 2100 11.8 65 2500 6:00+ 57 A
HES-11 y 1970 11.8 80 3500 4:00+ 0 83 TLW
HES-11 y 63 11.8 97 82 1200 4:30+ 193 TLW
A y 50 11.8 115 6000 10:00+ 90 100 H
HES-7 y 50 11.8 152 115 6000 9:30+ 60 100 H
HES-11 y 50 11.8 115 6000 7:03 190 270 TLW
A y 50 11.8 115 6000 10:00+ 104 127 H
HES-7 y 65 11.8 171 125 7000 7:00+ 151 189 H
HES-11 y 65 11.8 171 125 7000 5:12 230 682 TLW
A y 45 11.8 94 81 1100 4:00+ 100 170 A
HES-11 y 65 11.8 170 128 7500 8:05 160 260 TLW
HES-11 y 65 11.8 170 127 7400 5:10 480 600 TLW
HES-11 y 65 11.8 170 127 7400 7:03 0 490 TLW
HES-11 y 65 11.8 170 128 7500 7:56 140  300 TLW
HES-11 y 70 11.8 146 114 6000 7:00+ 333 572 TLW
HES-11 y 70 11.8 133 112 6000 336 550 TLW
A y 50 11.8 96 84 1702 6:00+ A
A y 50 11.8 95 84 1698 6:00+ 231 273 A
A y 50 11.8 95 84 1698 4:00+ 231 273 A
A n 11.8 119 96 3000 2:43 A
A y 50 11.8 80 1000 229 A
A y 50 11.8 118 97 3200 5:00+ 90 155 H
B y 202 11.8 150 107 4500 8:00+ 60 110 H
B y 202 11.8 90 80 800 4:45+ 30 50 H
A n 11.8 127 101 3920 5:00+ 60 125 A
HES-11 n 11.8 150 109 5000 2:19 TXI
HES-11 n 11.8 150 109 5000 3:38 299 391 TXI
B n 11.8 134 105 4700 6:00+ 60 111 65/35 A/POZ
A n 11.8 250 205 12200 1:12 H
A n 11.8 250 205 12200 1:40 H
A n 11.8 132 104 4500 5:00+ 55 125 A
B n 11.8 116 96 3000 5:00+ 65/35 A/POZ
A y 246 11.8 95 82 1200 4:30+ 112 371 A
A y 246 11.8 132 104 4500 6:00+ 130 185 H
A y 10 11.8 128 101 4000 4:00+ 140 260 A
A y 10 11.8 128 101 4000 4:00+ 120 170 H
A y 10 11.8 92 80 1000 4:00+ 155 225 A
HES-11 y 10 11.8 92 80 1000 6:30+ 210 360 TLW
A y 95 11.8 90 2000 5:00+ 120 150 A
A y 200 11.8 97 85 1500 7:00+ 155 240 H
HES-11 y 182 11.8 96 83 1300 4:00+ 120 240 TLW
A n 11.8 145 108 4900 2:26 A
HES-7 n 11.8 196 149 13661 5:00+ 150  180 H
HES-11 y 25 11.8 105 91 2200 5:30+ 94 249 TLW
HES-7 y 25 11.8 114 95 3011 4:00+ SET 150 H
B y 25 11.8 94 82 1160 4:00+ 110 170 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-7 y 25 11.8 116 96 4370 4:00+   75  230 H
HES-11 y 40 11.8 108 92 2300 5:00+ 355 421 TLW
HES-11 y 40 11.8 108 92 2300 5:00+ 121 346 TLW
HES-11 y 40 11.8 108 92 2300 5:00+ 90 189 TLW
HES-11 y 30 11.8 124 98 5500 4:00 240 650 TLW
HES-11 y 30 11.8 92 80 1000 5:00+ 160 230 TLW
B y 75 11.8 191 144 10415 3:36 390 470 H
B y 75 11.8 99 89 1950 7:00+ 140 240 H
B y 75 11.8 102 89 1950 4:00+ 150 165 H
HES-11 y 50 11.8 109 93 2673 5:00+ 140 520 TLW
HES-7 y 186 11.8 160 122 9263 4:00+ 90 140 H
HES-7 y 186 11.8 160 122 9400 4:00+ 130 1520 H
HES-7 y 186 11.8 200 152 13912 5:30+ 165 199 H
HES-7 y 186 11.8 173 130 11700 4:30+ 125 230 H
A y 200 11.8 105 91 2900 5:00+ 140 184 H
B y 200 11.8 175 140 13500 3:15 74 165 H
A y 200 11.8 119 98 4077 5:30+ 130 220 H
A y 200 11.8 105 92 2500 6:00+ 180 H
A y 200 11.8 153 117 6508 4:30 140 290 H
A y 200 11.8 112 95 4000 5:00+ 190 375 H
A y 200 11.8 134 104 5978 5:00+ 80 H
HES-7 y 200 11.8 199 151 13800 5:43 67 96 H
HES-7 y 200 11.8 199 151 13800 5:43 67 96 H
A y 200 11.8 105 91 2500 5:00+ 175 H
B y 200 11.8 135 104 5000 5:00+ 78 178 H
A y 200 11.8 134 105 7427 5:00+ 100 115 H
A y 200 11.8 0 103 6000 7:00+ 80  110 H
HES-7 y 200 11.8 175 134 14075 6:00+ 130  180 H
HES-7 y 200 11.8 175 134 14075 5:00+ 120  220 H
A y 200 11.8 100 89 2000 5:00+ 61 92 H
A y 200 11.8 119 98 4224 4:00+ 108 132 H
HES-7 y 250 11.8 188 142 13652 5:30+ 230 450 H
HES-7 y 250 11.8 188 142 13652 5:00+ 210 415 H
A y 200 11.8 140 107 5369 6:00+ 350 730 H
HES-11 y 300 11.8 75 75 647 5:00+ 32 70 TLW
A y 200 11.8 132 106 5500 6:00+ 70 120 H
HES-11 y 35 11.8 85 1500 6:30 TLW
A y 60 11.8 140 105 4500 4:30+ 151 210 H
A y 60 11.8 128 103 4500 6:00+ 120 H
A y 60 11.8 92 80 800 4:00+ 190 210 H
A y 60 11.8 92 80 800 3:30+ 128 200 H
A y 35 11.8 135 105 4800 4:00+ 144 183 H
A y 175 11.8 92 80 1000 5:00+ 35 134 H
A y 175 11.8 134 104 4500 5:00+ 60 115 H
B y 50 11.8 90 80 750 4:00+ 130 175 A
A y 20 11.8 134 104 4500 7:00+ 110 140 H
A y 65 11.8 131 103 4660 7:00+ 310 690 H
A y 90 11.8 140 106 4860 6:00+ 135 165 H
HES-11 y 180 11.8 91 2300 6:00+ 50 64 TLW
HES-7 y 20 11.8 151 114 5900 8:30+ 109 152 H
A y 20 11.8 124 100 4000 5:30+ 98 130 H
A y 20 11.8 90 80 800 5:00+ 76 103 H
A y 20 11.8 90 80 800 6:00+ 78 106 H
A y 326 11.8 95 85 2060 6:00+ 75 137 H
A y 326 11.8 122 99 3995 6:00+ 99 H
A y 326 11.8 92 81 1100 6:00+ 72 H
A y 385 11.8 95 84 1500 6:00+ 91 176 H
A y 450 11.8 115 97 3500 4:30 117 A
A y 20 11.8 124 100 4000 5:30+ 57 95 H
B y 25 11.8 127 101 4200 5:56 220 250 H
HES-11 y 35 11.8 85 1500 6:15 56 177 TLW
HES-11 y 35 11.8 80 1200 8:00 50 625 TLW
A y 12 11.8 93 81 1509 4:00+ 180 230 A
HES-11 y 60 11.8 242 195 14978 7:34 770 800 TLW
HES-11 y 60 11.8 212 167 12680 7:40    0  860 TLW
HES-11 y 60 11.8 128 101 4000 280 TLW
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 160 11.8 126 100 3800 4:56 165 221 A
HES-11 n 11.8 93 2500 3:36 151 268 TXI
F n 11.8 216 174 9685 3:47 669 728 F
F n 11.8 216 174 9685 5:00+ F
B n 11.8 119 96 3000 8:49 120 150 65/35 A/POZ
F n 11.8 179 145 8002 3:13 324 526 F
B n 11.8 123 94 2530 5:26 130 295 A
B n 11.8 150 104 4200 4:52 A
A y 55 11.8 142 107 5000 7:00+ 170 220 A
A y 60 11.8 92 80 1000 6:00+ 80  210 H
A y 60 11.8 92 80 1000 4:00+ 80  210 H
A y 10 11.8 113 95 3000 3:00+ 120 175 H
A y 190 11.8 87 80 750 188 382 A
B y 190 11.8 88 80 800 5:00+ 20 80 H
A y 260 11.8 135 105 4750 6:00+ 253 407 A
A y 260 11.8 93 1100 4:00+ 162 324 A
A y 365 11.8 112 91 3243 4:00+ 149 174 A
A y 365 11.8 90 82 1200 5:30+ A
HES-11 y 365 11.8 112 96 3476 7:00+ 246 429 TLW
B y 30 11.8 116 95 2800 5:50 100 200 H
B y 25 11.8 90 80 750 6:00+ 120 210 H
A n 11.8 120 96 3000 4:15 290 330 A
A n 11.8 120 96 3000 4:12 280 320 A
A n 11.8 110 95 3000 6:00+ 190 300 A
A y 1100 11.8 90 6000 3:50 172 285 A
HES-11 y 1932 11.8 80 3400 5:00+ 102 173 TLW
HES-11 y 1932 11.8 90 4500 4:30+ 183 647 TLW
HES-3 y 2649 11.8 80 7234 3:23 A
HES-3 y 2920 11.8 70 5000 6:00+ A
HES-3 y 2920 11.8 75 6500 2:54 A
HES-11 y 75 11.8 80 1000 7:30 29 63 TLW
HES-11 y 75 11.8 104 4500 6:02 209 318 TLW
A y 40 11.8 94 82 1200 5:00+ 140 200 H
HES-11 y 70 11.8 117 96 3000 7:00+ 150 447 TLW
A y 90 11.8 128 101 4200 6:00+ 57 102 H
A y 160 11.8 132 100 3943 5:00+ 110 180 H
A y 160 11.8 92 80 1000 4:00+ 30 140 H
A y 150 11.8 160 121 9900 6:00+ 40 80 H
A y 150 11.8 160 119 8681 5:00+ 70 150 H
A y 150 11.8 165 122 8750 5:00+ 190 210 H
A y 175 11.8 96 86 3190 5:00+ 130  190 A
A y 290 11.8 108 5000 5:30+ 72 155 H
HES-11 y 290 11.8 108 5000 5:53 119 485 TLW
B y 180 11.8 116 96 3000 4:00+ 160 220 H
B y 180 11.8 116 96 3000 5:00+ 180 220 H
B y 180 11.8 92 80 850 4:00+ 50 150 H
A y 354 11.8 102 87 1967 5:00+ H
F y 30 11.8 213 11410 2:30 341 478 F
HES-11 y 30 11.8 83 1000 6:30 0 103 TLW
A y 220 11.8 135 106 5000 5:00+ 128 475 H
HES-11 y 220 11.8 230 183 14043 3:00 TLW
A y 250 11.8 135 106 5000 5:00+ 143 674 H
A y 40 11.8 118 97 3500 4:00+ 85 130 A
A y 200 11.8 140 107 5000 5:30+ 125 170 H
A n 11.8 100 85 1500 6:00+ 164 330 A
HES-11 n 11.9 135 105 4700 5:54 361 TLW
F n 11.9 255 215 14600 3:36 870 1040 Micro-fine
HES-11 n 11.9 203 156 11060 2:40 1030 1380 TLW
HES-11 n 11.9 203 156 11060 2:44 1190 1230 TLW
HES-11 y 110 11.9 90 80 1000 6:30+ 109 240 TLW
HES-11 y 110 11.9 125 100 4000 7:00+ 360 763 TLW
HES-11 y 110 11.9 132 101 4700 5:57 TLW
HES-11 y 110 11.9 143 107 4800 4:28 TLW
F y 85 11.9 223 12905 4:18 250 430 Micro-fine
HES-11 y 90 11.9 144 109 5300 6:28 127 280 TLW
F y 140 11.9 300 252 15278 3:08 440 460 Micro-fine
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 260 11.9 95 82 1250 6:30+ 28 65 TLW
HES-11 y 265 11.9 106 91 6350 6:00+ 66 179 TLW
HES-11 y 265 11.9 86 3050 6:00+ 50 138 TLW
HES-11 y 265 11.9 105 93 2900 7:00+ 50 178 TLW
HES-11 y 265 11.9 92 80 1000 6:00+ 200 250 TLW
HES-11 y 252 11.9 118 98 3708 6:00+ 195 753 TLW
HES-11 y 252 11.9 118 98 3600 6:00+ 139 841 TLW
HES-11 y 252 11.9 118 97 3542 4:27 222 414 TLW
HES-11 y 25 11.9 116 96 3300 6:30+ 158 565 TLW
HES-11 y 25 11.9 92 80 1000 5:00+ 114 214 TLW
HES-11 n 11.9 129 6200 5:26 62 415 TLW
A y 1419 11.9 95 6600 3:34 A
HES-3 y 2761 11.9 93 6300 3:24 A
F y 40 11.9 242 208 12091 3:00 510 830 Micro-fine
B y 200 11.9 130 102 4200 6:00+ 121 227 65/35 A/POZ
HES-11 y 75 11.9 164 123 7000 5:46 123 841 TLW
HES-11 y 75 11.9 164 123 7000 9:14 520 999 TLW
F y 200 11.9 255 12170 4:06 390 620 Micro-fine
HES-11 y 220 11.9 120 97 3789 5:00+ 46 220 TLW
HES-11 y 95 11.9 115 96 3200 7:16 79 354 TLW
A y 220 11.9 129 9485 5:00+ 135 160 H
F y 380 11.9 235 205 15531 3:41 450  610 Micro-fine
F y 35 11.9 238 13482 5:28 430 630 Micro-fine
HES-11 y 220 11.9 106 92 3235 7:18 81 217 TLW
HES-11 y 220 11.9 111 95 3300 5:00+ 250 818 TLW
HES-11 y 125 11.9 91 81 1100 81 166 TLW
HES-11 y 125 11.9 92 81 1100 107 217 TLW
HES-11 y 115 11.9 93 80 1050 6:00+ 88 460 TLW
HES-11 y 115 11.9 130 101 4050 5:00+ 150 233 TLW
F y 55 11.9 227 190 12824 3:10 360 690 Micro-fine
F y 55 11.9 247 204 12824 3:36 770 820 Micro-fine
HES-11 y 1750 11.9 71 2825 89 301 TLW
HES-11 y 40 11.9 90 80 1000 4:00+ 116 340 TLW
HES-11 y 40 11.9 120 98 3500 5:00+ 240 450 TLW
B y 135 11.9 92 80 1000 6:00+ 60 140 H
HES-11 y 225 11.9 120 98 3400 6:02 171 291 TLW
HES-11 y 40 11.9 77 650 5:00+ 28 56 TLW
HES-11 y 155 11.9 92 80 1000 3:30+ 147 219 TLW
HES-11 y 150 11.9 110 91 2200 5:30+ 79 263 TLW
HES-11 y 220 11.9 93 3373 6:00+ 379 950 TLW
A n 12.0 128 101 4000 4:07 228 415 Micro-fine
A n 12.0 0 110 3000 6:44 H
A n 12.0 110 4000 6:00+ H
B n 12.0 93 2500 4:05 281  350 C
HES-11 n 12.0 80 80 1000 4:16 186  358 TXI
A n 12.0 90 80 1000 161 308 A
F y 230 12.0 168 138 8024 4:45 612 921 Micro-fine
B n 12.0 160 10000 6:00+ 562 783 75/25 A/POZ
B n 12.0 160 10000 6:00+ 672 1192 65/35 A/POZ
B n 12.0 101 4000 4:58 50/50 H/POZ
B n 12.0 85 4000 50 75/25 A/POZ
HES-11 n 12.0 80 93 2500 4:48 425  693 TXI
A n 12.0 128 101 4000 4:07 228 415 Micro-fine
B n 12.0 120 96 3000 116 65/35 A/POZ

n 12.0 120 96 3000 74 A
B n 12.0 90 80 1000 58 86 65/35 A/POZ
B n 12.0 93 2500 0 50 HPLC
A n 12.0 93 87 1000 269 454 A
A n 12.0 95 80 1000 234 H
F n 12.0 237 202 14500 4:03 842 992 Micro-fine
HES-11 n 12.0 142 108 5200 5:18 TLW

n 12.0 94 83 1300 8:00+   85  110 A
HES-11 n 12.0 150 113 5800 5:00+ TLW
B n 12.0 125 96 3000 2:30 200 240 85/15 H/POZ
B n 12.0 130 101 4000 3:57 65/35 A/POZ
HES-3 n 12.0 65 5479 3:36 0 80 FLOSTOP I
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A n 12.0 65 5479 5:00+ 0 FIRM A
n 12.0 138 106 4800 7:00+ FIRM  130 A

A y 6200 12.0 105 14000 5:55 310 330 H
A y 6200 12.0 79 10000 6:19 105 248 A

n 12.0 128 101 4000 7:00+ 70 180 A
F n 12.0 128 108 4015 3:00 510 515 Micro-fine
F n 12.0 128 108 4015 4:18 250 400 Micro-fine
HES-11 n 12.0 104 90 2000 4:52 285 651 TLW
F y 30 12.0 0 173 7750 4:00 145  750 Micro-fine
F y 30 12.0 186 186 8881 3:26 590 1460 Micro-fine
HES-11 y 30 12.0 128 101 4000 4:30+ 93 289 TLW
B y 30 12.0 145 111 5684 3:58  260  280 H
B y 30 12.0 102 89 1950 4:00+ 90 230 H
A y 25 12.0 104 90 2000 5:50 165 500 A
F n 12.0 230 189 11800 3:51 225 380 Micro-fine
B n 12.0 125 100 4000 7:00+ 80 200 65/35 H/POZ
HES-11 n 12.0 206 158 10500 3:45 821 932 TLW
HES-11 n 12.0 255 207 14180 3:52 703 808 TLW
B n 12.0 132 101 4000 4:03 115 198 65/35 A/POZ
HES-11 n 12.0 105 90 2150 6:05 240 430 TLW
B n 12.0 120 99 4000 5:00+ 90 120 65/35 A/POZ

n 12.0 127 101 4100 5:00+ FIRM  200 A
B n 12.0 224 176 12040 4:32 188 463 65/35 H/POZ
B n 12.0 205 156 11800 3:36  310  830 65/35 H/POZ
F n 12.0 238 199 13158 4:00 410 590 Micro-fine

n 12.0 134 104 4684 5:00+ 105  180 A
n 12.0 134 105 4500 7:00+ 130 220 A
n 12.0 116 96 3000 5:00+ 220 A

B n 12.0 190 146 9825 5:30+ 310 490 65/35 H/POZ
F n 12.0 163 133 6884 4:33 530 1000 Micro-fine
B n 12.0 128 101 4000 119 65/35 H/POZ

n 12.0 122 98 3500 7:00+ 75 190 A
B y 102 12.0 126 99 4032 5:00+   220  270 H
B y 70 12.0 90 80 750 5:00+   110  135 H
B y 120 12.0 120 96 3000 6:00+ 60 110 H
B y 120 12.0 90 80 750 6:00+ 37 60 H
B y 122 12.0 130 101 4000 5:41 80 120 H
B y 122 12.0 95 82 1200 5:00+ 0 70 H
A y 140 12.0 120 93 3000 5:00+ 170 325 H
F y 50 12.0 202 162 8750 3:25 1055 1577 Micro-fine
B y 102 12.0 126 99 4032 5:00   130  150 H
HES-11 y 188 12.0 126 100 3800 4:40 322 1087 TLW
B y 20 12.0 128 101 4000 12:38 115 154 65/35 H/POZ
B y 20 12.0 128 101 4000 9:34 90 65/35 H/POZ
F y 15 12.0 145 5852 4:00+ 58 321 Micro-fine
A y 15 12.0 141 108 7040 5:00+   104  150 H
HES-11 y 25 12.0 150 121 7400 4:04 TLW
HES-11 y 15 12.0 140 113 6000 4:30 TLW
HES-11 y 15 12.0 94 82 1250 6:00+ 250 TLW

n 12.0 134 104 4500 6:00+ 46 130 A
B n 12.0 118 97 3150 4:47 65/35 A/POZ
B n 12.0 113 94 2650 4:17 65/35 A/POZ

n 12.0 155 130 8600 5:00+ 245 536 A
F n 12.0 96 89 1295 2:30 Micro-fine
A n 12.0 117 96 3100 6:00+ 110 150 A
B n 12.0 226 184 15070 2:42 65/35 H/POZ
B n 12.0 196 149 9685 5:12 510 1090 50/50 H/POZ
B n 12.0 122 98 3500 7:30+ 106 236 65/35 H/POZ
B n 12.0 140 107 5000 5:00+ 65/35 H/POZ
B n 12.0 160 119 6400 4:30+ 65/35 H/POZ
B n 12.0 185 151 8802 4:00+ 159 352 65/35 H/POZ

n 12.0 115 96 3000 5:00+ FIRM 150 A
F n 12.0 97 3600 436 445 Micro-fine

n 12.0 130 103 4500 6:00+  110  120 A
B n 12.0 130 101 4000 6:00+ 65/35 H/POZ
B n 12.0 130 101 4000 3:40 65/35 A/POZ
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

n 12.0 134 103 4300 5:00+ 130 250 A
n 12.0 134 104 4500 6:00+ 40 170 A

B n 12.0 122 98 3500 3:53 65/35 A/POZ
B n 12.0 105 91 2300 5:00+ 65 115 65/35 A/POZ
B n 12.0 105 91 2300 5:00+ 65 115 65/35 A/POZ
B n 12.0 97 3500 4:10 97 117 A
B n 12.0 207 159 10700 3:45 65/35 H/POZ
HES-11 n 12.0 196 149 9958 4:32 869 889 TLW
B n 12.0 105 91 2200 4:00+ 40 100 65/35 A/POZ

n 12.0 110 93 2600 6:00+ 111 210 A
HES-3 y 6679 12.0 65 7800 5:00+ 50 135 FLOSTOP I
HES-11 n 12.0 107 90 2000 4:00+ 140 250 TLW
A n 12.0 125 100 3800 5:00+ 180 270 A
B n 12.0 120 98 3500 3:44 65/35 A/POZ

n 12.0 116 96 3000 5:00+ 110 130 A
A y 550 12.0 103 90 2182 6:00+  125  370 A
F y 750 12.0 195 168 11261 3:21 780 1290 Micro-fine
F y 750 12.0 200 164 10025 3:03 780 1290 Micro-fine
A y 3822 12.0 58 5373 5:30+ A
A y 72 12.0 135 104 4500 6:00+ 120 180 A
B y 81 12.0 140 105 4904 7:15 150 325 H
B y 81 12.0 96 80 1000 4:00+ 160 234 H
A y 70 12.0 133 99 4000 5:43 222 262 A
A y 70 12.0 126 96 4000 3:32 A
F y 100 12.0 180 153 8130 3:27 670 740 Micro-fine
B y 108 12.0 90 80 800 4:00+ H
HES-11 y 112 12.0 125 101 4100 6:30+ 429 802 TLW
HES-11 y 140 12.0 171 128 8500 4:08 721 979 TLW
HES-11 y 142 12.0 134 104 4500 6:11 270 410 TLW
B y 170 12.0 140 106 4800 9:00+ 53 131 H
F y 170 12.0 0 160 8260 8:00 0 70 Micro-fine
F y 170 12.0 160 160 8260 4:20 90 670 Micro-fine
HES-11 y 250 12.0 90 80 817 65 230 TLW
HES-11 y 250 12.0 122 98 3500 7:29 230 470 TLW
HES-11 y 250 12.0 95 82 2198 5:00+ 40 180 TLW
HES-11 y 250 12.0 90 80 821 5:00+ 120 200 TLW
HES-11 y 250 12.0 94 82 2198 4:30+ 100 180 TLW
F y 250 12.0 220 182 11652 3:29 860 1190 Micro-fine
HES-11 y 245 12.0 131 104 4700 6:00   440  815 TLW
F y 280 12.0 155 155 7616 4:54 180 990 Micro-fine
F y 280 12.0 175 142 7900 3:37 780 Micro-fine
B y 306 12.0 126 100 3800 4:00+ 105 300 H
B y 306 12.0 92 80 950 3:00+ 0 110 H
HES-11 y 365 12.0 106 93 2963 5:38 111 471 TLW
HES-11 y 365 12.0 120 98 4003 7:00+ 142 402 TLW
B y 50 12.0 93 80 900 4:00+ 231 270 H
B y 50 12.0 144 112 6448 3:47 110 161 H
B y 50 12.0 144 112 6448 5:23 50 204 H
B y 50 12.0 90 80 900 5:00+ 0 245 H
F y 80 12.0 227 187 11782 4:34 750 1200 Micro-fine
B y 50 12.0 144 112 6448 5:19 103 178 H
A y 250 12.0 90 80 800 5:00+ SET 120 H
A y 300 12.0 126 107 5100 5:00+ 119 298 H
A y 25 12.0 125 99 3700 5:10 193 308 A
A y 25 12.0 91 80 900 5:00+ 256 337 A
F y 25 12.0 181 147 8400 4:10 290  500 Micro-fine
B y 35 12.0 128 101 4000 5:00+   220  240 H
B y 35 12.0 90 80 790 5:00+    50  200 H
HES-11 y 50 12.0 228 181 12700 4:00 797 1120 TLW
HES-11 y 50 12.0 130 106 5000 4:46 309 667 TLW
A y 50 12.0 110 90 2000 5:00+ 147 177 H
HES-11 y 50 12.0 130 106 5000 7:22 TLW
A y 50 12.0 80 1000 0 89 A
HES-11 y 50 12.0 130 106 5000 4:33 346 691 TLW
A y 50 12.0 125 99 4250 6:00+ 259 333 A
B y 61 12.0 146 111 5500 5:20 200 220 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 68 12.0 120 102 4500 5:00+ 100 240 H
A y 50 12.0 140 107 5000 5:00+ 70 160 A
A y 72 12.0 134 104 4500 4:00+ 220 250 A
F y 82 12.0 148 121 6000 4:54 237 832 Micro-fine
F y 80 12.0 211 174 11199 4:23 620 880 Micro-fine
F y 80 12.0 221 183 12088 2:41 Micro-fine
B y 80 12.0 230 181 13410 4:15 30 120 65/35 H/POZ
B y 80 12.0 216 167 11614 4:10 96 200 65/35 H/POZ
B y 80 12.0 216 167 11614 3:41 70 120 65/35 H/POZ
F y 85 12.0 184 9428 4:06 510 870 Micro-fine
A y 10 12.0 140 108 5200 3:56 A
A y 10 12.0 142 109 5250 5:00+ 210 320 H
A y 75 12.0 130 107 5200 2:57 145 280 A
HES-11 y 107 12.0 210 163 11983 3:58 1090 1710 TLW
HES-11 y 120 12.0 82 80 165 3:20 301 500 TLW
E y 120 12.0 82 80 165 5:00+ H
F y 123 12.0 130 109 4500 4:20 192 666 Micro-fine
B y 111 12.0 156 11000 6:24 H
B y 130 12.0 132 103 4469 7:54 185 240 H
B y 130 12.0 92 80 1000 5:00+  120  220 H
HES-7 y 137 12.0 163 125 7947 6:00+ 219 273 H
HES-7 y 137 12.0 163 125 7947 6:00+ 311 632 H
HES-7 y 137 12.0 133 110 5707 5:00+ 108 189 H
B y 130 12.0 91 80 1000 5:00+ 108 269 H
B y 130 12.0 132 105 5150 4:00+ 186 1228 H
A y 140 12.0 80 1230 5:00+ 150 309 A
HES-11 y 145 12.0 140 107 5000 5:02 250 450 TLW
B y 250 12.0 126 100 3800 5:00+ 90 180 H
B y 250 12.0 135 105 4600 6:22   190  305 H
A y 160 12.0 134 104 4500 4:00+ 306 418 A
F y 138 12.0 158 7067 5:00+ 330 1029 Micro-fine
HES-11 y 209 12.0 136 105 4650 6:00+ 0 146 TLW
HES-11 y 209 12.0 92 80 975 6:00+ 0 50 TLW
HES-11 y 241 12.0 125 101 4150 5:02 140 418 TLW
A y 254 12.0 93 81 1100 5:00+    70  160 H
F y 280 12.0 148 148 5574 3:28 260 820 Micro-fine
F y 280 12.0 148 121 5574 3:45 260 820 Micro-fine
F y 280 12.0 160 8100 4:45 616 739 Micro-fine
F y 267 12.0 92 82 1400 4:00+ 130 150 Micro-fine
B y 272 12.0 92 80 1000 5:30+ 106 162 H
HES-7 y 272 12.0 131 102 5920 10:00+ 448 920 H
B y 272 12.0 131 102 5920 5:00+ H
B y 25 12.0 130 104 4700 4:15 H
F y 600 12.0 150 128 6100 3:00 120 560 Micro-fine
B y 25 12.0 113 98 3900 5:00+ 80 220 H
B y 25 12.0 134 104 4500 6:22 110 180 H
HES-11 y 25 12.0 234 185 13333 5:33 315 1014 TLW
A y 20 12.0 92 80 1000 4:00+ 200 330 A
A y 21 12.0 92 80 1000 4:00+ 90 130 50/50 H/POZ
A y 21 12.0 129 101 4060 4:00+ 260 300 A
HES-2 y 600 12.0 80 975 6:00+ 141 352 A
F y 71 12.0 188 12152 4:10 973 956 Micro-fine
HES-11 n 12.0 115 100 3015 4:30+ TLW
HES-11 n 12.0 115 100 3015 4:57 254 490 TLW
B n 12.0 119 96 3000 4:07 65/35 A/POZ
F n 12.0 130 109 3850 4:30 114 450 Micro-fine
HES-11 y 650 12.0 103 4630 5:30+ 220 520 TLW
HES-11 y 980 12.0 0 87 4100 6:00+ 160  430 TLW
B n 12.0 116 96 3000 4:23 65/35 A/POZ
A y 3822 12.0 106 7450 2:45 A
A y 3822 12.0 79 7450 5:30+ 124 A
A n 12.0 135 102 4175 8:00+ 90 95 A
B n 12.0 105 91 2250 5:00+ 100 130 65/35 A/POZ

n 12.0 125 99 3700 120 A
F n 12.0 152 152 6000 5:38 102  572 Micro-fine
A y 300 12.0 81 1303 6:00+ 170 289 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 1250 12.0 102 88 1800 6:45 363 A
HES-11 y 1491 12.0 0 84 4000 4:00+ 160 260 TLW
HES-11 y 1491 12.0 0 84 4000 4:00+ 80 200 TLW
HES-3 y 1491 12.0 80 2900 6:00+ 364 784 A
F y 250 12.0 185 157 10103 4:18 780 820 Micro-fine
B y 633 12.0 106 92 2644 3:31 150 180 A
B y 633 12.0 106 92 2644 6:00+ 120 150 H
HES-11 y 850 12.0 0 80 1950 6:00+ 100  220 TLW
HES-3 y 981 12.0 80 2600 3:58 483 727 A
HES-3 y 1195 12.0 80 2770 3:50   420  601 FLOSTOP I
A y 1195 12.0 80 2770 5:00+ 50 A
A y 1250 12.0 100 87 1800 4:45 344 461 A
A y 1250 12.0 130 102 4250 4:47 365 618 A
F y 1250 12.0 160 131 7250 5:13 420 1031 Micro-fine
A y 1250 12.0 100 87 1700 7:04 198 A
A y 1250 12.0 130 102 4250 2:45 A
F y 1250 12.0 60 600 2:30+ 0 0 Micro-fine
F y 760 12.0 242 13500 3:22 560 Micro-fine
HES-11 y 760 12.0 83 2612 5:00+ 170 TLW
F y 760 12.0 242 202 13500 3:00 1895 Micro-fine
F y 760 12.0 214 176 11200 3:34 750 Micro-fine
F y 760 12.0 170 143 10000 2:45 400 1410 Micro-fine
A y 855 12.0 120 105 4900 6:00+ 50 80 H
HES-7 n 12.0 123 6200 7:00+ 0 A
HES-7 n 12.0 122 5500 7:00+ 28 153 A
HES-7 n 12.0 122 5200 6:32 0 218 A
HES-7 n 12.0 122 5500 5:23 A
A n 12.0 100 84 1450 5:30+ 225 385 A
HES-11 n 12.0 105 94 1700 4:12 214 360 TLW
A n 12.0 85 80 300 30 255 A
A n 12.0 85 80 300 FIRM 70 A
A n 12.0 85 80 300 A
A n 12.0 85 80 300 0 160 A
A n 12.0 85 80 300 0 80 A
A n 12.0 85 80 300 140 270 A

n 12.0 134 104 4500 5:00+ FIRM 50 A
B n 12.0 206 158 10500 3:08 65/35 H/POZ

n 12.0 128 101 4000 8:00+ A
n 12.0 128 101 4000 8:00+ 105 140 A
n 12.0 125 100 4000 6:00+ 73 A

F n 12.0 180 153 8660 3:16 460 530 Micro-fine
B n 12.0 122 100 4000 4:58 131 217 65/35 A/POZ
A y 255 12.0 115 101 4350 3:24 439 603 A
HES-11 y 100 12.0 93 2636 6:26 130 287 TLW
HES-7 y 106 12.0 220 173 14010 4:23 153 285 H
HES-11 y 106 12.0 116 96 3000 4:00+ 322 1085 TLW
B y 50 12.0 226 176 13193 4:00 400  530 65/35 H/POZ
HES-7 y 100 12.0 218 170 12500 6:00+ 180 208 H
F y 100 12.0 220 184 12820 3:08 1450 1545 Micro-fine
B y 150 12.0 218 168 13053 4:13 150  320 65/35 H/POZ
HES-7 y 220 12.0 161 122 8288 6:00+ 197 340 H
F y 221 12.0 174 149 12390 4:25 530 1410 Micro-fine
HES-7 y 206 12.0 158 131 7866 4:00+ 180 520 H
B y 96 12.0 207 159 11120 6:30+ 421 1238 50/50 H/POZ
HES-11 y 920 12.0 121 103 4610 5:00 168 408 TLW
A y 693 12.0 0 90 3400 4:00+ 100 210 A
HES-11 y 1711 12.0 90 4200 6:24 106 328 TLW
A y 1086 12.0 81 5000 7:00+   130  250 H
HES-7 y 100 12.0 185 143 9953 6:00+ 295 1215 H
HES-7 y 138 12.0 230 181 16160 5:00+ FIRM 40 H
F y 240 12.0 153 129 7500 3:19 80 740 Micro-fine
A y 218 12.0 134 104 4500 4:00+ 55 100 H
F y 206 12.0 165 140 8490 2:43 480 730 Micro-fine
F y 95 12.0 180 147 8768 2:55 1260 1870 Micro-fine
A y 30 12.0 122 98 3500 2:20 260 420 A
A y 58 12.0 88 80 750 6:00+  115  180 H
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 58 12.0 117 96 3120 6:00+  190  230 H
HES-11 y 60 12.0 145 109 5000 4:20 130 385 TLW
F y 65 12.0 205 165 9152 3:24 1170 1210 Micro-fine
F y 356 12.0 210 176 12490 4:10 680  880 Micro-fine
F y 356 12.0 227 189 12600 3:15 760 1710 Micro-fine
F y 356 12.0 180 146 8200 5:14 370  890 Micro-fine
B y 190 12.0 92 80 1000 5:30+ 0 60 H
B y 50 12.0 119 96 3000 3:00+ H
F y 926 12.0 183 153 10462 5:16 0 540 Micro-fine
HES-11 y 926 12.0 121 103 4610 4:30 TLW
HES-3 y 926 12.0 80 2050 5:00+ 414 665 A
F y 633 12.0 168 146 13174 3:44 490 715 Micro-fine
A y 720 12.0 117 99 3834 3:43 281 436 A
F y 720 12.0 124 100 5623 2:21 350 441 Micro-fine
HES-11 y 720 12.0 118 99 3834 5:50 233 286 TLW
F y 720 12.0 132 112 6400 4:40 158 258 Micro-fine
A y 720 12.0 117 99 3788 4:28 259 582 A
B y 720 12.0 99 90 2300 6:00+ 0 60 A
HES-11 y 720 12.0 117 99 3834 5:30 106 284 TLW
B y 720 12.0 99 90 2300 4:30 68 110 A
A y 720 12.0 117 99 3834 6:27 183 292 A
HES-7 y 700 12.0 117 97 4066 6:00+ 70 90 H
B y 700 12.0 95 88 1850 5:00+ FIRM 100 H
A y 1605 12.0 100 4600 6:00+ 180 320 TLW
A y 1605 12.0 100 4600 5:30+ 110 205 H
A y 1605 12.0 90 4200 6:13 100 260 TLW
A y 1419 12.0 95 6600 3:56 A
HES-11 y 1711 12.0 90 4200 5:25 TLW
HES-11 y 1646 12.0 80 4200 8:46 66 169 TLW
F y 1646 12.0 168 16700 5:30 232 623 Micro-fine
HES-11 y 2200 12.0 70 3550 6:00+ 120 TLW
F y 1500 12.0 0 132 10700 3:35 150 290 Micro-fine
F y 2663 12.0 0 120 13450 2:55 95  120 Micro-fine
HES-11 y 2081 12.0 70 3700 4:00+ 0 120 TLW
HES-11 y 2081 12.0 75 3700 4:00+ 0 TLW
HES-11 y 2120 12.0 75 3800 6:00+ 0 TLW

n 12.0 130 101 4000 6:30+ 0 66 A
n 12.0 124 100 4000 7:00+ 130 260 A

B n 12.0 135 109 5500 4:00+ 105 310 H
B n 12.0 114 97 3500 3:00+ 220 320 H
F n 12.0 166 136 7550 4:38 52 1072 Micro-fine
B n 12.0 132 101 4000 6:30+ 65/35 H/POZ

y 200 12.0 115 96 3000 5:00+ 110 200 A
F y 200 12.0 165 137 8572 3:51 700 1270 Micro-fine
A y 100 12.0 93 82 1200 6:30+ 309 A
B n 12.0 99 85 1500 5:30+ 0 54 65/35 A/POZ
C y 883 12.0 100 4000 3:38 95 188 A
HES-11 y 518 12.0 0 90 2000 4:30+ 78  163 TLW
HES-7 y 2046 12.0 72 5934 5:45 40 60 H
HES-7 y 2046 12.0 72 5934 5:00+ 20 170 H
A y 2100 12.0 0 92 5600 6:17 0  100 A
A y 2100 12.0 0 65 3600 10:00+ 0    0 A
HES-7 y 2841 12.0 0 80 7000 5:15+ 30 110 A
HES-11 y 517 12.0 99 4150 4:45   160  240 TLW
HES-11 y 517 12.0 72 1700 4:00+   110  170 TLW
HES-11 y 760 12.0 110 93 2550 7:30 64 147 TLW
HES-11 y 760 12.0 103 92 2550 8:45 58 152 TLW
A y 1306 12.0 80 2490 5:00+ 110 250 A
A y 1306 12.0 88 4190 5:00+ 110 250 A
HES-11 y 3227 12.0 70 4875 60 117 TLW
HES-11 y 3227 12.0 70 4875 5:00+ 0 50 TLW
A y 3227 12.0 70 4875 4:00+ 0 50 A
HES-11 y 3227 12.0 70 4875 4:00+ 0 0 TLW
F y 3227 12.0 0 128 14735 3:30 95 640 Micro-fine
HES-11 y 3227 12.0 70 4875 4:00+ 0 100 TLW
HES-11 y 3325 12.0 70 5200 5:00+ 0 0 TLW
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 3467 12.0 65 5200 5:30+ FIRM 30 TLW
A y 525 12.0 80 2300 4:00+ 0 A
E y 525 12.0 80 2300 4:30+ 0 0 TLW
HES-2 y 525 12.0 80 2300 4:00+ 0 50 A
E y 525 12.0 80 2300 4:30+ 0 0 TLW
HES-11 y 525 12.0 80 2300 4:00+ 90 152 TLW
A y 4100 12.0 75 8500 5:10 373 A
A y 4100 12.0 72 7250 5:00+ 191 A
HES-3 y 4243 12.0 80 6321 3:23 A
HES-11 y 856 12.0 127 99 3950 6:26 26 405 TLW
HES-11 y 856 12.0 103 90 2200 5:00+ 140 318 TLW
HES-11 y 856 12.0 103 90 2100 7:30+ 79 177 TLW
F y 900 12.0 175 15200 4:45 818 1590 Micro-fine
A y 6500 12.0 0 65 5119 10:16 0 40 TLW
HES-11 y 750 12.0 118 101 5400 5:00+ 1660 2275 TLW
HES-11 n 12.0 250 201 13050 4:07 600 707 TLW
HES-11 n 12.0 250 201 13050 5:30+ 530 588 TLW
HES-11 n 12.0 250 201 13050 3:51 232 239 TLW
HES-11 n 12.0 250 201 13050 5:30+ 436 1036 TLW
B n 12.0 125 98 3500 5:30+ 65/35 A/POZ
B n 12.0 210 161 10700 5:28 114 456 65/35 H/POZ
HES-11 n 12.0 150 122 5528 3:30 130 390 TLW

n 12.0 116 96 3000 6:00+ FIRM 160 A
B y 40 12.0 170 127 7500 8:30+ 60 70 65/35 H/POZ
B y 40 12.0 120 98 3500 5:00+ 104 258 65/35 A/POZ
B y 40 12.0 209 158 10100 5:58 310 460 65/35 H/POZ
A y 50 12.0 133 103 4400 2:26 280 500 A
A y 51 12.0 116 96 3005 2:50  170  380 A
A y 51 12.0 92 80 1000 4:00+   75  220 A
B y 50 12.0 120 96 3000 5:39 100 150 H
B y 50 12.0 90 80 750 5:00+ 60 100 H
A y 51 12.0 114 95 2800 4:10 220 380 A
A y 51 12.0 88 80 700 4:00+ 121 261 A
B y 52 12.0 134 104 4400 4:00+   170  225 H
B y 55 12.0 122 98 3912 4:55 115 160 65/35 A/POZ
A y 55 12.0 90 80 800 4:39 232 440 A
F y 100 12.0 170 143 10226 4:40 386 933 Micro-fine
F y 170 12.0 186 150 8244 3:49 1091 1564 Micro-fine
A y 360 12.0 55 670 3:00+ 54 A
A y 380 12.0 92 82 1200 4:00+ 130 160 H
A y 380 12.0 118 96 3999 6:00+ 220 350 H
HES-11 y 342 12.0 100 4729 7:44 162 413 TLW
HES-11 y 342 12.0 100 4729 6:46 187 404 TLW
HES-11 y 342 12.0 89 2000 6:15 54 105 TLW
HES-11 y 342 12.0 102 4676 6:35 128 225 TLW
HES-11 y 300 12.0 119 96 3000 6:00+ 233 322 TLW
F y 300 12.0 198 162 9900 3:28 990 1340 Micro-fine
HES-11 y 252 12.0 96 80 1000 4:30+ 50 285 TLW
HES-11 y 252 12.0 116 96 3000 4:48 190 430 TLW
A y 275 12.0 130 105 4900 5:30 240 290 H
HES-11 y 250 12.0 121 98 4836 5:00+ 498 967 TLW
HES-11 y 250 12.0 110 93 3905 4:30+ 150 180 TLW
F y 283 12.0 270 232 12676 4:12 690 850 Micro-fine
F y 283 12.0 191 159 7398 3:47 470 600 Micro-fine
F y 285 12.0 242 11972 3:41 1044 1374 Micro-fine
F y 285 12.0 205 11600 3:04 1112 1222 Micro-fine
HES-11 y 478 12.0 85 1500 8:00 105 204 TLW
A y 350 12.0 105 92 2500 69 H
HES-11 y 80 12.0 100 85 1500 7:00+ 130 330 TLW
A y 100 12.0 105 92 2500 53 H
A y 100 12.0 105 92 2500 72 H
HES-11 y 292 12.0 128 101 4000 4:35 280 640 TLW
HES-11 y 292 12.0 128 101 4000 3:26 TLW
A y 360 12.0 118 97 5000 4:00+ 190 300 H
F y 250 12.0 105 94 2100 4:00+ 55 120 Micro-fine
HES-11 y 288 12.0 119 6641 8:02 0 371 TLW
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 329 12.0 91 4250 7:37 53 132 TLW
HES-11 y 390 12.0 89 2000 6:15 31 42 TLW
A y 22 12.0 134 104 4500 6:00+ 270 295 A
B y 50 12.0 158 116 8222 5:00+ 100 130 65/35 H/POZ
A y 285 12.0 122 98 3450 4:00+ 100 170 H
A y 324 12.0 92 82 1200 6:00+ 150 220 H
A y 324 12.0 120 97 3400 5:00+ 110 228 H
HES-11 y 324 12.0 120 97 3225 4:00+ 550 940 TLW
HES-11 y 347 12.0 102 4270 7:25 34 197 TLW
B y 219 12.0 126 100 4000 6:24 50 130 H
B y 219 12.0 90 80 1000 7:00+ 90 H
F y 220 12.0 126 126 3575 3:32 70 250 Micro-fine
A y 220 12.0 83 1543 4:30+ 28 164 H
HES-11 y 220 12.0 120 96 3217 5:00+ 370 740 TLW
HES-11 y 265 12.0 116 96 3000 5:30+ 171 346 TLW
HES-11 y 265 12.0 116 96 3000 3:35 TLW
F y 280 12.0 172 147 8400 2:39 470 1230 Micro-fine
F y 280 12.0 172 147 8400 5:02 720 1170 Micro-fine
HES-11 y 300 12.0 108 92 3134 6:00+ 193 314 TLW
HES-11 y 300 12.0 112 94 4903 5:30+ 204 331 TLW
A y 61 12.0 90 80 900 4:00+ 120 240 A
B y 61 12.0 170 113 5200 8:00+ 66 227 65/35 H/POZ
A y 220 12.0 100 4117 6:00+ 87 173 H
A y 324 12.0 92 82 1200 4:00+ 140 170 H
HES-11 y 324 12.0 118 96 3400 4:00+ 220 485 TLW
HES-11 y 342 12.0 127 102 4800 7:56 71 244 TLW
A y 200 12.0 130 102 4200 3:07 A
A y 235 12.0 114 95 3000 5:00+ 100 110 H
HES-11 y 342 12.0 127 97 3220 7:06 347 600 TLW
F y 342 12.0 131 111 6200 3:33 161 379 Micro-fine
HES-11 y 342 12.0 104 92 6116 4:00+ 235 TLW
B n 12.0 100 85 1500 5:00+ 61 111 65/35 H/POZ
B n 12.0 152 115 6000 5:00+ 90 185 65/35 H/POZ
B n 12.0 122 98 3500 4:30+ 0 89 65/35 H/POZ
F y 208 12.0 100 88 1700 5:00+ 80 100 Micro-fine
A y 218 12.0 103 89 2379 5:00+ 109 H

n 12.0 100 85 1500 5:00+ A
F n 12.0 220 181 11117 10:31+ 636 1546 Micro-fine

n 12.0 140 107 5000 7:00+ 220 370 A
n 12.0 125 101 4200 4:00+ 90 160 A

B n 12.0 170 127 7700 4:30+ 266 510 65/35 H/POZ
B n 12.0 170 128 7500 5:48 120 170 65/35 H/POZ
B n 12.0 212 162 10600 6:56 90 120 65/35 H/POZ

n 12.0 122 98 3500 5:00+ A
HES-11 n 12.0 181 145 7200 2:20 1152 1425 TLW
B n 12.0 116 96 3000 6:04 83 151 65/35 A/POZ
B n 12.0 270 224 14625 6:00+ 65/35 H/POZ
B n 12.0 130 101 4000 6:00 65/35 H/POZ

n 12.0 115 99 4000 80 105 A
n 12.0 130 101 4000 7:00+ 135 225 A

B n 12.0 120 100 4000 66 264 65/35 H/POZ
B n 12.0 155 114 5800 6:00+ 65/35 H/POZ
B n 12.0 120 100 4000 87 300 65/35 A/POZ

n 12.0 115 95 2910 5:00+ 110 200 A
B n 12.0 120 100 4000 4:39 65/35 A/POZ
B n 12.0 122 98 3500 5:00+ 65/35 A/POZ

n 12.0 155 117 6200 7:00+ SET 120 A
F n 12.0 188 150 7727 4:01 990 1310 Micro-fine
HES-11 n 12.0 119 98 3500 5:00+ 234 656 TLW

n 12.0 120 96 3200 7:00+ A
F n 12.0 280 12862 2:41 535  588 Micro-fine
A n 12.0 110 96 3500 7:03 110 170 A

n 12.0 122 98 3500 70 180 A
F n 12.0 221 191 12650 3:05 505 560 Micro-fine
F n 12.0 210 10393 5:20 1265 1355 Micro-fine

n 12.0 129 102 4100 6:00+ 100 240 A
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B n 12.0 107 92 2450 7:00+ 170 295 65/35 A/POZ
B n 12.0 110 93 2600 5:00+ 120  160 65/35 A/POZ

n 12.0 117 97 3300 5:00+ 20 70 A
n 12.0 116 96 3000 5:00+ 128 137 A

B n 12.0 108 92 2400 0 116 65/35 H/POZ
B n 12.0 85 1000 6:00+ 65/35 A/POZ

n 12.0 130 102 4200 7:00+ 110 1200 A
B n 12.0 130 101 4000 6:00+ 0 176 65/35 H/POZ
F n 12.0 190 153 8451 3:10 1090 1360 Micro-fine
F n 12.0 160 130 6500 3:00 770 1090 Micro-fine

n 12.0 110 95 3000 5:00+ 105 120 A
n 12.0 126 100 3800 7:00+ 75 195 A

B n 12.0 128 101 4000 6:00+ 80 200 65/35 A/POZ
B n 12.0 265 213 15100 5:19 430 550 65/35 H/POZ
B n 12.0 156 118 6350 5:30+ 255 65/35 H/POZ
F n 12.0 140 117 6004 4:45 255 673 Micro-fine
B n 12.0 164 123 7000 6:00+ 493 65/35 H/POZ
B n 12.0 160 117 6100 6:00    65  125 65/35 H/POZ
F y 1025 12.0 159 135 10076 3:35 708 825 Micro-fine
F n 12.0 138 117 4860 4:30+ 130 420 Micro-fine
F y 40 12.0 140 116 5085 1:07 Micro-fine
F y 40 12.0 140 116 5085 0:37 Micro-fine
F y 158 12.0 164 164 7173 4:32 230 620 Micro-fine
F y 200 12.0 165 136 7428 3:02 540 1010 Micro-fine
HES-11 y 120 12.0 122 98 3500 5:00+ 0 265 TLW
A y 120 12.0 91 80 920 4:00+ 164 260 A
F y 138 12.0 119 103 3272 4:00+ 95 110 Micro-fine
A y 145 12.0 116 96 3000 5:00+ 400 450 A
HES-11 y 167 12.0 120 98 3500 4:47 375 944 TLW
A y 253 12.0 115 97 3500 6:01 380 450 A
A y 253 12.0 119 98 3500 4:00+ 110 240 A
A y 253 12.0 115 97 3500 4:14 363 490 A
A y 184 12.0 90 80 900 4:00+ 160 305 A
F y 195 12.0 126 108 3804 4:30+ 90 200 Micro-fine
HES-11 y 222 12.0 115 95 5724 5:30+ SET 350 TLW
HES-11 y 222 12.0 125 99 8539 5:30+ 195 360 TLW
HES-11 y 227 12.0 116 96 6200 4:00+ 25 630 TLW
HES-11 y 227 12.0 105 90 6323 5:30 90 360 TLW
F y 230 12.0 147 122 6514 2:24 404 686 Micro-fine
B y 303 12.0 126 106 5000 5:00 110 150 H
HES-7 y 295 12.0 119 96 3750 4:00+ 100  160 H
B y 200 12.0 110 91 2305 76 155 65/35 H/POZ
F y 200 12.0 128 108 3671 6:30+ 333 1147 Micro-fine
HES-11 y 215 12.0 134 104 4500 5:48 580 969 TLW
B y 210 12.0 112 89 1975 6:00+ 60 130 50/50 A/POZ
F y 210 12.0 102 84 1859 4:25 305 346 Micro-fine
B y 210 12.0 88 80 856 10:00+ 50 118 50/50 A/POZ
HES-11 y 210 12.0 84 1859 5:30+ 76 130 TLW
HES-11 y 210 12.0 88 80 856 10:09 97 142 TLW
HES-11 y 210 12.0 97 84 2100 9:48 88 131 TLW
HES-11 y 210 12.0 110 97 2600 4:11 313 465 TLW
HES-11 y 210 12.0 102 84 1859 7:00+ 103 189 TLW
B y 210 12.0 94 80 905 6:00+ 50 64 50/50 A/POZ
A y 210 12.0 91 2100 4:08 109 320 Micro-fine
HES-2 y 210 12.0 91 2100 595 1914 A
A y 210 12.0 110 97 2600 3:35 243 329 A
HES-11 y 210 12.0 110 97 2600 6:00+ 69 121 TLW
F y 50 12.0 174 174 7825 3:54 426 895 Micro-fine
HES-7 y 240 12.0 128 100 4000 4:30+ 80  110 H
B y 38 12.0 113 95 3000 4:30+ 50 105 H
A y 20 12.0 107 92 2500 5:44 232 318 A
B y 20 12.0 108 92 2500 6:00+ FIRM 50 65/35 H/POZ
A y 120 12.0 123 103 4500 5:00+ 0 170 H
A y 120 12.0 118 99 4034 3:00+ 100 120 H
A y 120 12.0 128 103 4630 141 229 H
A y 120 12.0 120 100 4000 4:00+ 110 130 H
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

F y 42 12.0 130 4851 2:41 113 362 Micro-fine
B y 65 12.0 143 105 4500 5:30+ 150 215 H
B y 65 12.0 94 80 1000 4:00+ 160 230 A
HES-11 n 12.0 206 156 10000 3:58 500 873 TLW
A y 77 12.0 90 80 700 5:00+   130  150 H
F y 80 12.0 180 146 8000 3:09 690 1030 Micro-fine
A y 80 12.0 95 82 1250 5:53 105 210 A
HES-11 y 100 12.0 94 80 1000 5:30+ 100 510 TLW
HES-11 n 12.0 210 4060 3:10 956 1029 TLW
B n 12.0 116 96 3000 6:00+ 100 113 65/35 A/POZ
F n 12.0 202 166 10129 3:46 400 780 Micro-fine
F n 12.0 203 166 10134 3:29 400 780 Micro-fine
A y 3797 12.0 82 9500 4:56 120 170 A
HES-7 y 1200 12.0 72 5934 7:00+ 40 140 H
A y 1025 12.0 102 89 2053 5:00+ 90 180 A
F y 1025 12.0 128 110 4150 4:30+ 100 190 Micro-fine
A y 1025 12.0 104 90 2287 5:00+ 0 0 A
A y 1025 12.0 125 102 4400 7:00+ 160 270 A
F y 1025 12.0 126 108 3849 3:30 90 200 Micro-fine
A y 3030 12.0 120 12000 7:58 166 217 H
A y 3633 12.0 96 9896 6:00+ 100 150 H
HES-11 y 2095 12.0 90 4673 7:00+ 104 289 TLW
HES-11 y 6627 12.0 125 14820 4:25 233 578 TLW
HES-11 y 6627 12.0 125 14820 3:08 TLW
F y 6627 12.0 105 12700 2:03 70 90 Micro-fine
HES-11 y 6627 12.0 125 15000 3:25 122 309 TLW
A y 6739 12.0 120 96 4136 6:00+ 140  250 H
HES-11 y 6739 12.0 125 15500 3:40 176 396 TLW
HES-11 y 6588 12.0 120 14550 3:41 205 530 TLW
A y 1300 12.0 110 94 4000 5:00+ 221 304 A
A y 1300 12.0 122 100 6000 5:00+ 211 298 A
HES-11 y 1334 12.0 75 4500 7:00+ 56 230 TLW
HES-11 y 1334 12.0 63 2750 5:00+ 0 115 TLW
HES-11 y 1400 12.0 80 1780 4:00+ 120 220 TLW
HES-7 y 3200 12.0 145 13685 3:53 300 380 H
HES-11 y 6037 12.0 0 90 12000 5:55 FIRM 430 TLW
A y 2707 12.0 105 6500 5+00+ 120 250 A
A y 2707 12.0 90 5000 4:00+ 185 290 A
A y 2707 12.0 101 6250 6:00+ 230 310 A
HES-2 y 2945 12.0 5100 159 A
HES-2 y 2945 12.0 72 72 5100 2:56 A
A y 2945 12.0 72 72 5100 5:00+ 32 A
HES-2 y 3000 12.0 5500 0 54 A
F y 3000 12.0 0 159 19597 3:49 740  770 Micro-fine
A y 3800 12.0 82 9500 4:56 120 170 A
HES-3 y 3944 12.0 70 3950 4:00+ 92 324 A
HES-3 y 5378 12.0 80 9050 4:03 67 204 A
HES-3 y 5378 12.0 80 9050 6:05 A
HES-7 y 3855 12.0 0 72 5450 4:30+ 0 A
HES-7 y 3845 12.0 0 63 7000 6:00+ 74  149 A
B y 14 12.0 300 270 18261 4:24 211 244 H
B y 48 12.0 106 90 2000 4:00+   160  250 H
HES-7 y 54 12.0 105 90 2000 4:00+ 128 308 H
HES-11 y 52 12.0 150 115 6000 5:00+ 122 208 TLW
HES-11 y 52 12.0 0 255 17000 7:10 0 0 TLW
HES-11 y 52 12.0 318 276 17000 7:57 0 0 TLW
F y 49 12.0 62 400 2:00+ 0 120 Micro-fine
B y 60 12.0 100 82 1200 5:00+ 115 184 H
B y 60 12.0 100 87 1700 5:00+ 60 195 H
B y 60 12.0 100 87 1700 4:00+ 106 206 H
B y 60 12.0 130 103 4500 4:00+ 144 254 H
B y 46 12.0 302 261 16867 3:10   360  550 H
HES-7 y 45 12.0 105 89 2000 5:30+ 0 114 H
HES-11 y 60 12.0 230 178 11500 7:50 633 TLW
HES-11 y 50 12.0 83 1000 6:00+ 0 0 TLW
A y 240 12.0 126 102 4553 8:30+ 141 270 H
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*Slurry Type
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Depth

Slurry 
Density BHST BHCT
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Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 200 12.0 155 110 5000 5:29 411 412 TLW
A y 174 12.0 155 110 5000 4:10   155  205 H
F y 172 12.0 280 242 13259 3:38 430 960] Micro-fine
F y 170 12.0 259 206 10336 3:44 730 880 Micro-fine
B n 12.0 120 99 4000 7:00+ 40 120 65/35 A/POZ
B n 12.0 128 101 4000 6:00+ 65/35 H/POZ
B n 12.0 135 102 4200 3:08 94 188 65/35 A/POZ
F y 150 12.0 0 224 10929 3:35 534 860 Micro-fine
A y 160 12.0 175 121 7500 5:45 120 230 H
B n 12.0 131 102 4230 3:38 65/35 A/POZ
A n 12.0 104 88 1800 4:01 50 200 A
HES-7 n 12.0 50 50 51 A

n 12.0 124 100 4000 7:00+ 60 100 A
n 12.0 122 97 3500 5:00+ 80 125 A
n 12.0 135 104 4450 5:00+ 140 195 A

B n 12.0 128 100 4000 5:00+ 100 125 65/35 A/POZ
n 12.0 110 94 3000 95  120 A

HES-11 n 12.0 93 84 1500 94 248 TLW
B n 12.0 256 211 12600 3:08 750 760 65/35 H/POZ
F n 12.0 225 184 11070 3:20 820 1600 Micro-fine

n 12.0 125 98 3500 5:00+ 40 150 A
HES-11 n 12.0 178 13500 6:12 792 TLW
HES-11 n 12.0 178 13500 8:56 TLW
A n 12.0 113 95 3000 8:00+ 240 340 A
B n 12.0 96 3000 5:30+ 89 152 65/35 A/POZ

n 12.0 122 98 3500 6:30+ A
B n 12.0 128 101 4000 4:05 65/35 A/POZ
F n 12.0 104 94 2000 3:00 230 270 Micro-fine
F n 12.0 250 202 11154 3:29 820 980 Micro-fine
HES-11 n 12.0 165 126 9485 2:50 720 840 TLW

n 12.0 133 103 4400 6:00+ 120 310 A
B n 12.0 122 98 3500 5:00 120 175 65/35 A/POZ

n 12.0 150 112 5620 8:00+ A
B n 12.0 95 80 1000 6:00+ 30 140 H
B n 12.0 118 96 3000 3:38 65/35 A/POZ
B y 67 12.0 142 111 6316 4:00+ 100 120 H
A y 191 12.0 134 104 5598 5:30+ 220 280 H
A y 200 12.0 134 104 5512 5:30 160 223 H
B y 200 12.0 171 128 10105 5:00+ 240 480 65/35 H/POZ
A y 191 12.0 134 104 5030 5:00+   240  250 H
F y 212 12.0 173 9038 4:50 FIRM 670 Micro-fine
HES-11 y 220 12.0 115 96 5000 6:00+ 90 380 TLW
F y 332 12.0 176 13365 3:03 700 1710 Micro-fine
F y 174 12.0 164 136 8303 3:06 420 780 Micro-fine
B y 75 12.0 143 109 5250 5:34 60 170 H
A y 525 12.0 89 2370 6:00+   55  210 A
A y 525 12.0 89 2370 7:18 130 370 A
HES-11 y 525 12.0 134 106 4940 6:10 270 676 TLW
HES-2 y 525 12.0 110 97 3700 6:11 50 80 A
F y 525 12.0 140 5580 5:43 210 946 Micro-fine
HES-2 y 525 12.0 100 91 2370 5:00+ 112 140 A
HES-11 y 525 12.0 140 110 5595 5:29 276 643 TLW
F y 90 12.0 265 224 15054 9:00+  1580 1940 Micro-fine
HES-11 y 94 12.0 140 109 5400 5:15 224 649 TLW
B y 60 12.0 135 105 4800 6:56 70 150 H
B y 60 12.0 135 105 4800 7:02 100 190 H
B y 95 12.0 130 102 4100 4:55 110 150 H
A y 130 12.0 142 108 5200 6:00+ 82 116 H
B y 128 12.0 140 107 5000 5:00+ 144 176 65/35 A/POZ
B y 128 12.0 92 80 1000 4:00+ 100 65/35 A/POZ
B y 122 12.0 134 104 4727 6:04  210  290 H
B y 122 12.0 134 104 4644 5:36 160 210 H
B y 122 12.0 116 96 3831 5:58 196 253 H
B y 124 12.0 132 103 4400 6:15 170 240 H
B y 124 12.0 134 104 4644 6:20 190 300 H
F y 137 12.0 253 214 14600 3:06 510 955 Micro-fine
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Slurry 
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Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 150 12.0 135 106 5000 4:47 165 263 H
A y 182 12.0 96 83 1300 4:00+ 160 200 H
HES-11 y 182 12.0 142 108 5200 7:29   55  195 TLW
B y 150 12.0 128 101 4000 5:00+ 429 487 65/35 H/POZ
B y 150 12.0 128 101 4000 5:06 819 890 65/35 A/POZ
B n 12.0 180 143 10764 6:11 180 370 65/35 H/POZ
B n 12.0 120 96 3000 5:40 330 520 85/15 H/POZ
B n 12.0 180 180 10764 4:16 410 550 65/35 H/POZ
B y 380 12.0 104 89 2000 5:00+ 40 160 H
B y 380 12.0 150 114 5800 5:05 70 120 H
A y 51 12.0 122 98 3500 6:00+ 159 215 A
F y 51 12.0 110 97 2500 2:39 294 332 Micro-fine
F y 51 12.0 175 144 8841 3:04 350 798 Micro-fine
F y 108 12.0 170 138 7500 3:56 540 1000 Micro-fine
F y 108 12.0 182 148 8500 3:35 1000 1050 Micro-fine
F y 108 12.0 210 172 10500 4:28 1150 1320 Micro-fine
HES-11 y 108 12.0 118 97 3200 5:30+ 250 550 TLW
F y 108 12.0 194 159 9500 4:44 990 1650 Micro-fine
A y 530 12.0 98 87 1800 6:00+ 140  340 H
F y 209 12.0 140 13270 2:53 1092 1216 Micro-fine
A y 325 12.0 104 90 2425 3:00+ 110 228 A
A y 325 12.0 105 90 2100 4:00+ 124 244 A
F y 325 12.0 104 94 2000 4:30+ 171  296 Micro-fine
B y 328 12.0 135 104 4500 5:15 128 230 65/35 A/POZ
A y 328 12.0 98 85 1500 4:00+  325  360 A
B y 328 12.0 142 108 5100 4:28  120  185 65/35 A/POZ
F y 200 12.0 166 166 8050 5:17 270 1090 Micro-fine
B y 190 12.0 98 85 1500 4:00+ 40 120 H
B y 200 12.0 97 85 1500 6:00+ 30 75 H
HES-11 y 385 12.0 189 151 11390 6:07 567 TLW
B y 380 12.0 120 99 4393 5:30 140  250 H
HES-11 y 380 12.0 141 113 6000 5:39 285 776 TLW
A y 380 12.0 140 112 5800 6:24 130  200 H
B y 380 12.0 100 83 1300 7:00+ 120  240 H
HES-11 y 420 12.0 201 167 14300 4:43 237 1560 TLW
B n 12.0 120 97 3300 5:00+ 25 25 65/35 H/POZ
F n 12.0 92 80 800 6:00+ 182 324 A
B y 37 12.0 126 104 4600 4:57 90 190 H
HES-11 y 37 12.0 115 96 3000 5:00+ 121 487 TLW
A y 35 12.0 126 103 4500 6:30+ 211 244 H
A y 29 12.0 125 101 4100 5:00+ 230 405 A
A y 65 12.0 140 108 5150 6:00+ 170 220 A
A y 65 12.0 140 107 5000 4:00+ 230 380 A
A y 30 12.0 114 6000 7:00+ 185 250 H
B y 48 12.0 116 96 3000 5:37 160 200 H
F y 50 12.0 144 119 5800 2:34 270  580 Micro-fine
F y 55 12.0 140 116 5852 3:20 260 610 Micro-fine
F y 60 12.0 165 138 9065 5:00+ Micro-fine
B y 60 12.0 129 102 4100 6:01 80 240 H
HES-7 y 60 12.0 145 9265 7:00+ H
HES-7 y 60 12.0 88 80 800 5:00+ 40 50 H
HES-7 y 60 12.0 120 98 3700 5:00+ 45 60 H
B y 55 12.0 92 80 1000 4:00+ 25 130 H
HES-7 y 55 12.0 120 98 3700 H
F y 60 12.0 165 138 9065 6:30+ 260 930 Micro-fine
HES-7 y 60 12.0 90 80 1000 6:00+ 0 H
F y 60 12.0 165 138 9065 0:59 Micro-fine
HES-7 y 60 12.0 167 145 9265 H
HES-7 y 60 12.0 167 145 9265 7:00+ 186 265 H
HES-11 y 96 12.0 94 83 1856 4:30+ TLW
B y 90 12.0 202 154 11210 5:30+ 189  330 65/35 H/POZ
F y 90 12.0 188 188 9200 6:25 195 1690 Micro-fine
F y 90 12.0 0 190 10000 3:15 520 870 Micro-fine
B y 90 12.0 180 144 11950 4:42 268 1051 65/35 H/POZ
B y 90 12.0 180 144 11950 4:57 0 955 65/35 H/POZ
F y 90 12.0 192 159 10135 4:23 1054 1077 Micro-fine
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Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 60 12.0 93 81 1110 6:00+  160  240 H
B y 60 12.0 93 81 1110 6:00+  120  230 H
B y 60 12.0 138 106 4820 6:57  140  180 H
B y 110 12.0 131 102 4230 4:53 170 210 H
B y 60 12.0 120 98 3320 7:30+ 90 150 H
B y 60 12.0 120 98 3320 5:55 200 280 H
B y 105 12.0 115 96 3000 4:30+ 58 192 H
HES-11 y 75 12.0 129 102 4300 6:58 464 1260 TLW
F y 105 12.0 210 11576 4:52 340 550 Micro-fine
F y 110 12.0 160 7120 4:44 370  980 Micro-fine
F y 113 12.0 148 8300 4:15 390 1000 Micro-fine
F y 130 12.0 215 177 11300 4:18 890  990 Micro-fine
HES-11 y 184 12.0 135 104 4500 6:00+ 93 230 TLW
HES-11 y 184 12.0 88 80 900 116 326 TLW
HES-11 y 184 12.0 135 104 4500 3:00 TLW
HES-11 y 184 12.0 117 96 3000 4:00+ 221 867 TLW
A y 200 12.0 118 97 3670 4:00+ 150 190 A
A y 235 12.0 133 103 5400 3:30+ 372 328 A
A y 235 12.0 98 85 1500 3:00+ 126 238 A
A y 235 12.0 132 103 4570 4:00+ 228 318 A
A y 235 12.0 98 85 1500 3:00+ 130 252 A
F y 235 12.0 85 84 500 4:00+ 189 303 Micro-fine
HES-11 y 280 12.0 133 104 4800 5:26 316 889 TLW
HES-11 y 370 12.0 125 90 4500 6:56 104 363 TLW
F y 350 12.0 90 86 797 4:00+ 150 190 Micro-fine
B y 372 12.0 112 95 4280 6:45 110 170 H
F y 372 12.0 205 16000 5:13 610 1280 Micro-fine
B y 372 12.0 95 84 1500 5:00+ FIRM 90 H
B y 372 12.0 95 84 1500 5:00+ 20 110 H
A y 25 12.0 128 101 4000 5:00+   280  340 A
A y 25 12.0 125 100 4000 7:00+ 260 330 A
B y 30 12.0 139 108 5150 5:12 135 210 H
F y 30 12.0 224 183 11130 3:21 760 1080 Micro-fine
B y 181 12.0 174 134 10893 4:35 80 183 65/35 H/POZ
HES-11 y 181 12.0 96 86 1650 7:33   166  260 TLW
B y 181 12.0 146 114 7250 5:30+ 106 177 65/35 H/POZ
B y 181 12.0 111 98 2591 7:00+ 60 130 H
B y 181 12.0 146 114 7250 65/35 H/POZ
HES-7 y 110 12.0 137 107 5000 5:30+ 80 100 H
B y 110 12.0 94 83 1300 5:00+ 70 200 H
B y 110 12.0 94 83 1300 5:00+ 90 240 H
B y 110 12.0 93 82 1200 4:00+ 150 270 A
B y 110 12.0 94 83 1300 H
B y 110 12.0 125 102 4500 6:28 130  260 H
B y 100 12.0 158 120 6685 2:56 120 190 H
B y 100 12.0 88 80 800 6:00+ 25 130 H
F y 100 12.0 170 145 11000 3:47 650 1520 Micro-fine
B y 100 12.0 96 84 1450 5:00+ 30 90 H
HES-11 y 100 12.0 91 80 1000 5:30+    81  155 TLW
B y 100 12.0 93 81 1100 5:00+ 50 90 H
F y 100 12.0 228 190 11882 3:10 910 655 Micro-fine
B y 100 12.0 96 84 1450 8:00+ FIRM 90 A
B y 100 12.0 93 81 1100 5:00+ 170 260 H
HES-11 y 100 12.0 134 104 4500 4:33   445  975 TLW
B y 100 12.0 152 115 6000 7:04 60 250 H
B y 100 12.0 113 95 3000 6:36 60 120 H
HES-11 y 100 12.0 104 4600 6:30+ 257 703 TLW
F y 140 12.0 166 135 7200 3:38 621 981 Micro-fine
F y 60 12.0 195 160 9672 3:45 650 1670 Micro-fine
F y 164 12.0 0 182 8500 3:45 100  540 Micro-fine
F y 164 12.0 182 182 8500 2:17 680  720 Micro-fine
F y 40 12.0 199 9900 4:38 440 1030 Micro-fine
F y 40 12.0 199 9900 5:26 430 1020 Micro-fine
F y 230 12.0 200 200 10086 4:06 450 1300 Micro-fine
HES-11 y 211 12.0 125 103 4500 6:20 116 310 TLW
HES-11 y 180 12.0 125 103 4500 4:50 TLW
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 303 12.0 126 103 4889 5:08 330 720 TLW
HES-11 y 380 12.0 95 84 1400 5:00+ 129 367 TLW
HES-11 y 380 12.0 95 84 1400 3:30 145 367 TLW
F y 280 12.0 0 80 585 5:27 FIRM 90 Micro-fine
A y 288 12.0 139 105 5550 5:00+ 138 242 A
A y 288 12.0 78 1300 5:00+ 313 A
HES-11 y 288 12.0 139 105 5550 4:12 70 330 TLW
A y 288 12.0 90 4600 6:00+ 265 A
A y 288 12.0 140 107 5000 5:00+ 90 190 A
A y 288 12.0 95 83 1300 6:00+ 279 380 A
HES-11 y 288 12.0 139 105 5550 4:12 70 330 TLW
B y 62 12.0 92 80 1000 6:00+ 60 120 H
B y 62 12.0 134 104 4500 6:00+ 140 H
B y 62 12.0 134 104 4500 5:04 270 340 H
B y 62 12.0 124 98 4200 6:00+ 90 150 H
B y 62 12.0 92 80 1000 6:00+ 140 H
B y 62 12.0 128 100 4000 5:03 130  220 H
B y 62 12.0 92 80 1000 6:00+ 100 H
B y 62 12.0 134 104 4500 4:01 250 315 H
B y 62 12.0 124 100 4000 5:30 190 260 H
HES-7 y 62 12.0 187 161 11745 6:30+ 228 310 H
B y 62 12.0 134 104 4500 7:15 190 240 H
B y 62 12.0 92 80 1000 6:00+ 60 90 H
B y 62 12.0 124 100 4000 5:00 70 160 H
B y 62 12.0 124 98 4200 6:00+ 120 140 H
B y 55 12.0 90 80 800 4:00+ 30 90 H
B y 63 12.0 114 94 3000 6:15+ 70 135 H
F y 62 12.0 215 177 11050 3:43 900 1220 Micro-fine
B y 62 12.0 135 105 4600 5:00 160  215 H
B y 62 12.0 135 105 4600 4:30+ 185  235 H
B y 62 12.0 92 80 1000 4:00+ 100  170 H
HES-11 y 62 12.0 112 94 2650 4:00 293 527 TLW
F y 62 12.0 224 193 12077 2:36 650 990 Micro-fine
B y 62 12.0 132 104 4500 6:37 90 200 H
F y 80 12.0 130 130 5820 6:08 100 310 Micro-fine

n 12.0 124 100 4000 6:00+ 110 180 A
F n 12.0 225 184 11200 3:10 1050 1260 Micro-fine
B n 12.0 110 95 3000 5:00+ 145 240 65/35 A/POZ
B n 12.0 115 96 3000 8:00+ 65/35 A/POZ
F y 50 12.0 181 147 8500 4:27 470 920 Micro-fine
F y 50 12.0 235 196 13061 6:20 790 950 Micro-fine
B n 12.0 125 97 3100 10:12 120 390 85/15 H/POZ
B n 12.0 125 97 3100 2:46 200 235 85/15 H/POZ
F n 12.0 205 174 9582 3:47 830 1150 Micro-fine
B n 12.0 136 104 4500 3:08 65/35 A/POZ
B n 12.0 97 84 1400 5:00+ 65/35 A/POZ

n 12.0 129 101 4280 5:00+ 60 120 A
F n 12.0 180 142 6200 5:30+ Micro-fine
F n 12.0 160 129 6300 3:02 990 1000 Micro-fine
F n 12.0 115 100 2700 1100 Micro-fine
F n 12.0 115 100 2700 3:00+ 345 Micro-fine
A y 50 12.0 124 100 4000 6:00+   300  370 A
F n 12.0 140 115 4300 4:00 240  610 Micro-fine
B n 12.0 122 98 3500 6:00+ 65/35 A/POZ

n 12.0 122 98 3500 5:00+ 124 245 A
B n 12.0 114 95 3100 5:00+ 90 110 65/35 A/POZ
B n 12.0 124 100 4000 5:07 150 196 65/35 A/POZ
B n 12.0 179 131 7630 6:00+ 65/35 H/POZ
F n 12.0 215 185 11000 4:10 750 1020 Micro-fine

n 12.0 105 90 2000 5:00+ 95 125 A
n 12.0 122 97 3300 5:00+ SET  100 A

HES-10 n 12.0 80 1000 60 A
n 12.0 135 105 4600 7:00+ A

B n 12.0 126 100 3800 6:00+ 1049 1510 65/35 H/POZ
B n 12.0 105 91 2250 5:00+ 40 100 65/35 A/POZ

n 12.0 150 104 4200 9:22 60 140 85/15 H/POZ
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

n 12.0 150 104 4200 2:45 239 300 85/15 H/POZ
HES-7 y 127 12.0 95 80 1000 6:00+ FIRM 550 H
A y 75 12.0 134 103 4340 5:00+ 150 180 A
A y 103 12.0 134 104 4500 4:30+ 306 318 A
A y 100 12.0 92 80 1000 4:00+ 47 289 A
A y 90 12.0 125 98 3500 4:00+ 194 253 A
A y 90 12.0 90 80 800 4:00+ 133 258 A
A y 103 12.0 116 96 3800 3:00+ 142 254 A
B y 103 12.0 140 109 5500 6:32 114 348 65/35 A/POZ
B y 103 12.0 94 83 1300 6:00+ 84 170 65/35 A/POZ
A y 110 12.0 92 80 1020 3:00+ 97 206 A
A y 110 12.0 89 80 800 4:00+ 47 290 A
A y 110 12.0 122 98 3500 4:00+ 160 320 A
A y 110 12.0 116 96 3000 4:00+ 198 363 A
F y 111 12.0 0 190 9716 3:59 400 1230 Micro-fine
A y 111 12.0 138 106 5146 6:03 173 350 A
A y 110 12.0 92 80 1000 4:00+ 97 206 A
A y 110 12.0 127 100 4610 4:00+ 255 304 A
A y 110 12.0 132 103 4330 4:00+ 363 394 A
A y 110 12.0 92 80 1000 4:30+ 152 188 A
A y 110 12.0 134 104 4500 4:00+ 236 322 A
F y 90 12.0 192 165 10722 3:05 870 1170 Micro-fine
A y 110 12.0 125 103 4500 4:50 267 372 A
HES-7 y 127 12.0 135 107 5000 6:00+ FIRM 155 H
HES-7 y 127 12.0 103 88 1900 6:00+ 30 105 H
HES-7 y 127 12.0 143 108 4973 6:00+ 100 173 H
A y 120 12.0 92 80 1000 4:00+ 150 175 A
A y 120 12.0 134 104 4500 4:00+ 210 265 A
A y 111 12.0 92 80 1000 4:00+ 130 240 A
A y 111 12.0 125 100 3800 4:00+ 159 200 A
B y 143 12.0 128 101 4597 5:00+ 180 220 H
B y 143 12.0 128 101 4597 5:31 200 230 H
B y 143 12.0 93 81 1100 4:00+ 135 210 H
A y 181 12.0 92 80 1000 6:00+ 124 221 H
A y 181 12.0 128 101 4000 6:00+ 150 250 H
B y 186 12.0 166 128 10618 5:00+   260  480 65/35 H/POZ
B y 186 12.0 148 112 9221 5:30+   220  250 65/35 H/POZ
F y 202 12.0 130 110 5286 4:02 218 240 Micro-fine
F y 210 12.0 150 150 5711 2:59 324  805 Micro-fine
A y 215 12.0 132 103 4300 6:00+ 170 225 H
A y 220 12.0 125 99 3700 8:00+ 210 250 H
A y 220 12.0 128 101 4000 7:30+ 121 237 H
A y 220 12.0 128 101 4000 6:00+ 187 200 H
B y 290 12.0 145 110 5400 5:27 140 160 65/35 A/POZ
B y 60 12.0 128 101 4000 4:42 99 285 H
B y 60 12.0 89 80 750 4:00+ 50 157 H
B n 12.0 110 92 2500 5:00+ 30 80 65/35 A/POZ

n 12.0 122 94 2500 6:00+ 140 210 A
B y 122 12.0 174 130 7950 4:06 95 282 H
B y 122 12.0 96 83 1350  160  380 H
B y 122 12.0 96 83 1350 4:00+  120  195 H
B y 120 12.0 185 136 8100 4:15 257 284 H
HES-7 y 108 12.0 93 80 1028 6:00+ FIRM 40 H
HES-7 y 320 12.0 120 105 5000 6:30+ SET 90 H
HES-7 y 722 12.0 150 117 8355 6:00+ 70  100 H
B y 1514 12.0 95 6000 4:00+  240  550 65/35 A/POZ
B y 1514 12.0 95 6000 4:00+ 130 200 65/35 A/POZ
HES-3 y 2649 12.0 75 3784 2:45 A
HES-3 y 2920 12.0 70 5000 5:30+ 119 419 A
HES-3 y 3270 12.0 70 5200 3:23 FLOSTOP I
HES-3 y 3270 12.0 70 5200 4:34   140  340 FLOSTOP I
HES-3 y 3270 12.0 70 5200 3:42 FLOSTOP I
A y 1051 12.0 76 2800 4:00+ 128 300 A
A y 1051 12.0 97 4882 6:00+ 140 310 A

n 12.0 128 103 4500 6:00+ 60 130 A
F y 40 12.0 140 4903 6:38 1041 1755 Micro-fine

DE-FC26-00NT40919 Fourth Quarterly Technical Progress Report C-30



Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

F y 40 12.0 275 275 11464 6:09 880 955 Micro-fine
HES-11 y 47 12.0 131 8200 4:25 TLW
B y 45 12.0 88 80 700 4:00+  100  170 H
A y 40 12.0 134 104 4500 5:00+ 90 200 A
A y 40 12.0 92 80 1000 4:00+ 60 210 A
A y 40 12.0 94 80 1000 6:30 220 465 A
A y 35 12.0 134 104 4500 4:22 220 300 A
A y 35 12.0 92 80 1000 4:00+ 130 280 A
HES-7 y 44 12.0 134 104 4500 6:00+ 90 160 H
HES-7 y 44 12.0 134 104 4500 8:00+ 80 140 H
HES-7 y 20 12.0 139 106 4600 5:00+ 150  180 H
HES-7 y 20 12.0 140 106 4700 5:00+ 50 110 H
HES-7 y 20 12.0 139 105 4500 5:00+ 80 150 H
HES-7 y 20 12.0 148 107 4700 8:00+ 110 190 H
HES-7 y 20 12.0 148 107 4700 8:00+ 160 220 H
B y 53 12.0 113 95 3000 6:00+ 95 150 H
B y 53 12.0 93 80 1000 4:00+ 130 195 H
B y 53 12.0 150 111 6010 7:54 50 230 H
B y 52 12.0 94 80 1050 4:00+ 120 240 H
B y 52 12.0 152 112 5500 7:30 0 160 H
HES-11 y 57 12.0 141 105 4500 4:19 766 1040 TLW
HES-11 y 57 12.0 141 105 4500 6:00+ 561 662 TLW
HES-11 y 57 12.0 134 104 4900 5:00+ 480 1093 TLW
A y 62 12.0 89 80 800 6:00+ 160 200 A
A y 62 12.0 119 98 3500 5:00+ 290 440 A
A y 70 12.0 128 101 4000 4:00+ 130 465 A
HES-11 y 38 12.0 134 104 4500 6:30+ 500 891 TLW
F y 66 12.0 167 136 7220 3:40 730 Micro-fine
B y 22 12.0 172 125 7000 7:30+ 186 470 65/35 H/POZ
B y 145 12.0 123 98 5054 6:00+ 60 100 H
HES-11 y 160 12.0 150 114 7150 2:20 640 840 TLW
HES-11 y 160 12.0 125 100 4400 4:30 430 625 TLW
HES-11 y 160 12.0 125 100 4400 5:16 TLW
HES-7 y 160 12.0 160 128 9451 5:00+ 130 200 H
F y 153 12.0 158 135 7800 3:41 196 940 Micro-fine
HES-11 y 175 12.0 97 84 1950 5:30+ 108 247 TLW
F y 184 12.0 150 123 6000 3:32 260 820 Micro-fine
F y 184 12.0 85 84 500 4:00+ 220 247 Micro-fine
F y 291 12.0 240 1074 3:00 1240 1590 Micro-fine
A y 256 12.0 83 82 586 4:00+ 0 98 H
A y 300 12.0 138 105 4500 5:00+ 120 140 H
F y 300 12.0 0 117 3918 3:48 160  480 Micro-fine
F y 300 12.0 0 103 2298 4:15+ 150  450 Micro-fine
A y 40 12.0 95 82 1175 5:00+ 91 228 H
A y 40 12.0 144 109 5300 8:00+ 243 345 H
A y 296 12.0 118 96 3000 5:00+ 330 420 A
A y 296 12.0 116 96 3000 5:00+ 170 240 A
F y 325 12.0 120 120 3054 5:00 155 190 Micro-fine
HES-11 y 354 12.0 135 98 3129 5:30 440 975 TLW
HES-11 y 35 12.0 102 4500 6:15 61 125 TLW
HES-11 y 35 12.0 102 4500 6:48 52 234 TLW
B y 36 12.0 170 128 7595 6:42 170 260 65/35 H/POZ
B y 40 12.0 129 99 3500 6:30 220 260 H
B y 40 12.0 89 80 750 5:30+ 130 210 H
HES-11 y 85 12.0 92 80 1000 6:00+ 50 125 TLW
HES-11 y 240 12.0 207 166 13380 6:17 75 815 TLW
A y 245 12.0 110 93 2500 4:00+ 160 310 A
HES-11 y 225 12.0 188 150 11370 4:52 497 1194 TLW
HES-11 y 225 12.0 210 169 14000 7:33 0 1322 TLW
HES-11 y 225 12.0 210 169 14000 5:22 95 954 TLW
B y 210 12.0 120 98 3600 4:00+ 150 260 H
B y 240 12.0 120 98 3600 6:20 115 188 H
B y 210 12.0 181 136 8593 3:53 540 550 H
HES-11 y 210 12.0 120 98 3600 6:00+ 110 250 TLW
F y 40 12.0 233 196 13640 3:21 605 1340 Micro-fine
A y 54 12.0 90 80 850 5:00+ 81 A
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HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 54 12.0 92 4500 4:14 A
A y 54 12.0 145 114 6025 5:00+ H
A y 35 12.0 115 97 3500 5:23 157 332 A
B y 68 12.0 93 82 1200 4:00+ 105 170 H
B y 68 12.0 130 103 4500 4:30+ 110 310 H
B y 105 12.0 138 106 4900 5:00+ 60 160 H
HES-11 y 100 12.0 109 5150 4:50 368 730 TLW
F y 126 12.0 87 85 558 5:00+ 130 175 Micro-fine
HES-11 y 126 12.0 123 99 5965 4:00+ 300 700 TLW
HES-11 y 126 12.0 108 92 4300 4:00+ 100 340 TLW
F y 126 12.0 123 106 5940 4:50 100 230 Micro-fine
HES-7 y 126 12.0 190 145 9792 4:05 158 167 H
HES-11 y 151 12.0 106 91 4533 5:00+  155  260 TLW
HES-11 y 151 12.0 132 103 7660 4:00+ 270 530 TLW
HES-11 y 151 12.0 124 100 6029 5:00+  230  520 TLW
HES-7 y 152 12.0 229 183 13866 6:00+ 91 135 H
HES-7 y 155 12.0 208 161 12288 4:50 573 800 H
HES-7 y 155 12.0 222 174 14554 5:30+ 186 224 H
F n 12.0 92 1000 5:50 Micro-fine
F n 12.0 92 1000 5:00+ 203 Micro-fine
B y 28 12.0 136 103 4300 4:20 181 236 H
B y 28 12.0 136 103 4300 4:36 H
B y 28 12.0 136 103 4300 6:18 103 108 H
B y 28 12.0 136 103 4300 3:03 196 H
B y 28 12.0 136 103 4300 5:29 H
A y 36 12.0 146 111 5425 5:30+ 180 H
B n 12.0 106 90 2000 4:41 659 65/35 A/POZ
F n 12.0 116 101 3000 5;12 95  220 Micro-fine

n 12.0 120 96 3000 7:00+ 50 200 A
F n 12.0 205 165 8896 3:07 Micro-fine
B n 12.0 123 99 3600 5:00+ 0 96 65/35 A/POZ
B n 12.1 230 14000 1030 75/25 POZ/A
B n 12.1 215 165 11433 2:26 65/35 H/POZ
B y 47 12.1 80 1000 96 65/35 A/POZ
HES-3 y 2761 12.1 80 4900 4:02 172 573 A
HES-3 y 2000 12.1 80 3500 4:02 183 580 A
HES-3 y 2841 12.1 80 4925 3:34 154 A
HES-3 y 2920 12.1 70 5000 3:51 A
HES-11 y 47 12.1 153 113 8100 5:15+ 70 160 TLW
B y 200 12.1 172 132 11000 3:47 166 233 H
B n 12.1 170 127 7500 5:06 330 415 65/35 H/POZ
B n 12.1 225 176 12100 6:03 890 940 65/35 H/POZ
HES-3 y 3270 12.1 65 5200 6:00+ FLOSTOP I
HES-3 y 3270 12.1 65 5200 7:10 57 345 FLOSTOP I
B y 280 12.1 93 82 1200 4:30 131 176 H
HES-3 y 6224 12.2 70 7700 3:45 0 331 A
B n 12.2 245 199 14900 7:34 970 990 65/35 H/POZ
HES-11 n 12.2 207 159 10600 4:30 522 1511 TLW
B n 12.2 124 97 3200 3:10 250 290 85/15 A/POZ
B n 12.2 190 145 9400 8:50 0 252 65/35 H/POZ
HES-11 y 20 12.2 159 120 6600 4:20 313 876 TLW
HES-11 n 12.2 173 132 8400 3:39 450 800 TLW
B y 10 12.2 212 164 11000 6:30+ 510 600 50/50 H/POZ
B y 83 12.2 185 139 8800 3:20 140 310 65/35 H/POZ
B y 83 12.2 197 150 9807 6:00+ 210  370 65/35 H/POZ
B y 83 12.2 191 145 9400 5:00+ 85 235 65/35 H/POZ
B y 83 12.2 185 139 8800 4:19 135 230 65/35 H/POZ
B y 83 12.2 210 163 11600 6:00+ 250 420 65/35 H/POZ
B y 83 12.2 200 152 10320 3:31 120 170 65/35 H/POZ
HES-11 y 107 12.2 210 163 12227 4:08 0 1190 TLW
HES-11 y 167 12.2 90 1950 4:30+ 189 557 TLW
B y 20 12.2 116 96 3000 5:49 65/35 A/POZ
HES-3 y 1756 12.2 80 3500 4:03 FLOSTOP I
A n 12.2 85 80 300 160 306 A
HES-3 y 1646 12.2 90 4200 4:46 475  580 FLOSTOP I
A y 250 12.2 130 103 4835 4:00+ 305 450 H
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 890 12.2 121 104 4500 5:30+ 152 253 H
HES-3 y 1419 12.2 80 3500 7:20 253 450 A
HES-11 n 12.2 193 146 9450 3:54 505 824 TLW
B n 12.2 224 171 10800 3:14 65/35 H/POZ
F y 2521 12.2 0 107 7200 3:42 760 850 FLOSTOP I
F y 2521 12.2 0 107 7200 3:38 FLOSTOP I
HES-3 y 2841 12.2 80 4925 2:46 A
HES-3 y 2588 12.2 70 3590 4:46 A
HES-3 y 4243 12.2 70 6321 4:30 0 324 A
B y 50 12.2 230 181 13410 3:59 65/35 H/POZ
HES-11 y 350 12.2 110 5925 5:06 50 500 TLW
B y 210 12.2 186 137 12735 6:30+ 130 260 65/35 H/POZ
A n 12.2 80 50 56 A
B n 12.2 105 90 2100 51 91 65/35 A/POZ
HES-7 y 1000 12.2 100 90 2200 6:00+ 48 H
HES-3 y 2100 12.2 70 3000 3:25 180 419 A
HES-3 y 2707 12.2 70 4105 4:00+ 0  154 FLOSTOP I
HES-3 y 2707 12.2 70 4105 3:52 190  280 FLOSTOP I
HES-11 y 63 12.2 114 94 2800 5:00+ 445 780 TLW
A y 63 12.2 114 94 2800 5:00+ 230 260 H
A n 12.2 104 88 1800 170 255 A
B n 12.2 215 167 11800 3:40 521 65/35 H/POZ
B n 12.2 119 96 3000 3:02 380 520 85/15 A/POZ
B n 12.2 220 172 11700 4:32 65/35 H/POZ
B y 130 12.2 216 167 11624 5:30+ 780 940 50/50 H/POZ
HES-8 y 50 12.2 92 80 800 6:00+ 85 215 A
F y 372 12.2 145 121 6800 3:40 275 1100 Micro-fine
HES-11 y 180 12.2 95 82 1250 6:00+ 150 170 TLW
HES-11 y 380 12.2 130 103 4500 6:32 200 480 TLW
HES-3 y 50 12.2 80 960 3:30 965 1522 A
HES-11 n 12.2 200 148 9000 3:25 TLW
B n 12.2 143 10150 4:00 50/50 H/POZ

y 122 12.2 92 80 1000 4:00+ 109 189 H
A y 1136 12.2 90 5882 3:11 63 423 A
HES-3 y 3236 12.2 60 5200 4:37 0 190 FLOSTOP I
HES-11 y 167 12.2 130 101 4000 4:08  550 1240 TLW
HES-11 y 167 12.2 130 101 4000 4:51  700  850 TLW
HES-11 y 1490 12.3 121 103 4962 5:00 378 937 TLW
HES-11 n 12.3 96 2900 2:28 277 575 TXI
HES-11 y 126 12.3 184 139 10599 3:50 817 1330 TLW
HES-3 y 2672 12.3 70 3950 5:32 FLOSTOP I
HES-3 y 2672 12.3 80 3875 3:55 456  537 FLOSTOP I
HES-3 y 3907 12.3 70 3950 4:27 A
HES-11 n 12.3 96 82 1200 3:41 431 649 TXI
A y 1419 12.3 95 6600 3:39 A
HES-3 y 1900 12.3 80 3800 3:43 76 242 A
HES-3 y 1419 12.3 80 3500 5:20 0 182 A
B n 12.3 115 96 3000 8:00+ 78 105 65/35 A/POZ
B n 12.3 115 93 2500 290 367 50/50 TXI/POZ
B y 46 12.3 200 151 9800 8:30 85 217 65/35 H/POZ
HES-11 n 12.3 96 2900 3:02 360 437 TXI
HES-3 y 5372 12.3 85 2000 4:45 656 1027 A
HES-3 y 1000 12.3 97 89 2000 3:07 A
A y 60 12.3 142 107 4800 7:17 199 262 H
B n 12.3 132 103 4400 576 720 Micro-fine
HES-11 n 12.3 132 103 4400 3:22 332 403 TXI
B y 120 12.3 91 80 1000 4:00+ 180 220 A
B y 120 12.3 165 127 7800 4:48 380 640 H
HES-7 y 200 12.3 220 172 13450 5:55 555 1300 H
HES-3 y 2100 12.3 70 3000 2:38 111 436 A
B y 85 12.3 93 80 1000 5:00+ 120 230 H
HES-11 y 1564 12.3 93 7400 3:50 160 669 TLW
HES-3 y 3343 12.3 65 5200 3:30+ FLOSTOP I
B y 35 12.3 90 80 900 7:00+ 180 230 65/35 A/POZ
HES-7 y 3845 12.3 0 63 7000 6:00+ 78  148 A
B n 12.3 125 97 3200 4:55 170 320 85/15 A/POZ
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 35 12.3 120 98 3600 3:22 170 370 65/35 A/POZ
B y 110 12.3 245 15500 3:43 164 197 HTLD
B y 52 12.3 318 276 17000 9:10 65/35 H/POZ
B y 52 12.3 318 276 17000 9:00+ 65/35 H/POZ
B n 12.3 120 97 3263 640 670 85/15 A/POZ
HES-3 y 1334 12.3 70 2750 5:04 270 850 FLOSTOP I
HES-3 y 1753 12.3 70 4500 2:41 FIRM 170 FLOSTOP I
HES-11 y 3236 12.3 110 10208 3:55 280 504 TLW
HES-3 y 1756 12.3 80 3400 6:58 150 250 FLOSTOP I
B n 12.3 170 118 6000 3:18 280 560 65/35 H/POZ
HES-3 y 1756 12.3 80 3500 3:45 360 560 FLOSTOP I
HES-3 y 1753 12.3 70 4500 2:41 FIRM 170 FLOSTOP I
HES-7 y 1025 12.3 115 12000 5:30+ 162 210 H
HES-3 y 3105 12.3 57 5020 5:00+ FIRM 160 FLOSTOP I
HES-3 y 3105 12.3 78 7170 5:00+ FIRM 160 FLOSTOP I
HES-3 y 6588 12.3 65 7425 4:40 FIRM 190 FLOSTOP I
HES-3 y 1074 12.3 71 2408 2:56 FIRM 380 FLOSTOP I
B y 70 12.3 256 207 13500 9:00+ 0 90 65/35 H/POZ
B y 35 12.3 125 97 3100 4:03 345 390 65/35 A/POZ
HES-3 y 3500 12.3 65 5475 5:40 FLOSTOP I
HES-11 y 35 12.4 140 107 5000 4:47 274 671 TLW
HES-11 y 18 12.4 160 123 7270 3:32 539 1041 TLW
HES-11 y 16 12.4 113 6200 4:19 TLW
HES-11 y 13 12.4 140 113 6000 4:48 1250 TLW
HES-11 y 35 12.4 154 116 6200 3:28 777 1447 TLW
HES-11 y 13 12.4 146 114 6000 3:52 470 1338 TLW
HES-11 y 13 12.4 146 114 6000 3:42 541 1185 TLW
B n 12.4 80 50 180 H
HES-11 y 20 12.4 148 115 6200 3:40 500 1260 TLW
F y 100 12.4 200 200 10500 2:45 542 1920 Micro-fine
HES-11 y 16 12.4 138 109 5320 3:30+ 0 1027 TLW
HES-11 y 16 12.4 140 109 5420 4:25 397 895 TLW
HES-11 y 16 12.4 92 82 1200 7:00+ 157 TLW
HES-11 y 13 12.4 92 82 1200 7:00+ 138 TLW
HES-11 y 18 12.4 93 82 1200 7:42 417 TLW
F y 220 12.4 148 121 5645 1:38 Micro-fine
HES-11 y 13 12.4 140 113 6000 3:52 TLW
B n 12.4 177 133 8100 3:56  320  620 65/35 H/POZ
B y 40 12.4 120 98 3500 6:00+ 164 262 65/35 A/POZ
HES-11 n 12.4 186 139 8500 4:55 TLW
F y 950 12.4 60 600 4:00+ 0 99 Micro-fine
B y 90 12.4 238 181 13110 7:00+ 65/35 H/POZ
B y 90 12.4 203 152 10650 6:22 65/35 H/POZ
B y 90 12.4 203 152 10650 2:07 173 546 65/35 H/POZ
B n 12.4 236 188 13000 4:13 357 647 65/35 H/POZ
B n 12.4 100 91 1485 4:04 169 331 65/35 A/POZ
F y 100 12.4 200 200 10500 1:25 Micro-fine
HES-11 y 365 12.4 106 5000 7:00+ 753 951 TLW
B y 37 12.4 135 105 4600 6:00+ 110 251 65/35 H/POZ
B y 35 12.4 135 106 4900 6:00+ 164 373 65/35 H/POZ
HES-11 y 365 12.4 86 1955 4:26 113 421 TLW
B y 120 12.4 158 120 6800 5:30+ 167 322 65/35 H/POZ
B y 100 12.4 95 4140 4:30+ 55 136 65/35 H/POZ
B n 12.4 80 50 108 A
B n 12.4 116 96 3000 5:00+ 50 131 65/35 H/POZ
B n 12.4 230 182 12800 3:20  672 1009 65/35 H/POZ
B n 12.4 245 196 12800 5:50 65/35 H/POZ
B n 12.4 220 172 11700 4:57 537 904 65/35 H/POZ
B n 12.4 218 169 11670 2:25 50 852 65/35 H/POZ
B y 56 12.4 200 151 9647 5:30+ 0 344 65/35 H/POZ
HES-11 n 12.4 138 105 4600 4:10 TLW
B y 60 12.4 172 128 7600 5:00+ 286 822 65/35 H/POZ
HES-3 y 2588 12.4 70 3590 3:37 104 681 A
B n 12.4 150 109 5000 4:28 185 326 65/35 A/POZ
B n 12.4 130 101 4000 6:00+ 139 237 65/35 H/POZ
B y 40 12.4 138 104 4500 7:13 144 260 65/35 H/POZ

DE-FC26-00NT40919 Fourth Quarterly Technical Progress Report C-34



Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B n 12.4 136 104 4500 4:03 96 170 65/35 A/POZ
B n 12.4 116 96 3200 6:30+ 198 65/35 A/POZ
B y 40 12.4 120 98 3500 3:00 65/35 A/POZ
B y 53 12.4 193 139 8880 5:30+ 0 115 65/35 H/POZ
F n 12.4 133 111 4412 1:52 576 1056 Micro-fine
B n 12.4 80 50 89 A
B n 12.4 90 0 3:36 98 168 A
HES-11 y 145 12.4 140 107 5008 5:44 289 353 TLW
HES-11 y 170 12.4 130 102 4683 5:35 415 707 TLW
B y 40 12.4 135 135 4513 3:26 65/35 H/POZ
HES-11 y 326 12.4 102 90 2167 6:50 TLW
F y 200 12.4 170 9910 3:39 1148 1200 Micro-fine
HES-11 y 326 12.4 91 81 1100 9:21 256 TLW
F y 200 12.4 170 9910 7:00+ Micro-fine
HES-3 y 2588 12.4 62 60 3590 3:15(5:5 A
B y 30 12.4 94 2800 4:14 H
B y 30 12.4 94 2800 7:55 H
HES-11 y 95 12.4 148 109 5000 4:59 855 1140 TLW
B y 80 12.4 134 104 4500 6:00+ 65/35 A/POZ
B n 12.4 134 104 4500 8:00+ 65/35 A/POZ
F n 12.4 250 210 14200 4:30+ 811 1689 Micro-fine
HES-11 y 326 12.4 102 90 2167 6:50 TLW
E n 12.4 175 127 7200 3:30 110 150 H
A y 93 12.4 104 90 2000 10:00+(* 90 290 A
B y 93 12.4 104 90 2000 6:30 140 160 H
B y 80 12.4 230 181 13366 5:08 90 130 65/35 H/POZ
A y 140 12.4 132 101 4323 5:00+ 240 260 H
B n 12.4 93 80 1000 230 65/35 A/POZ
B y 83 12.4 204 156 11006 4:00+ 65/35 H/POZ
HES-7 y 160 12.4 175 129 8972 6:00+ 161 233 H
HES-7 y 160 12.4 175 129 8340 5:30+ 210 320 H
HES-7 y 210 12.4 94 3200 0 167 H
HES-7 y 210 12.4 94 3200 0 86 H
B y 20 12.4 118 97 3200 5:30+ 80 180 65/35 A/POZ
B y 20 12.4 90 80 800 5:00+ 75 110 65/35 A/POZ
HES-11 y 80 12.4 225 176 13090 4:31 1318 1580 TLW
HES-7 y 160 12.4 180 134 9105 5:40 200 290 H
B n 12.4 212 165 11800 4:31 390 1010 65/35 H/POZ
B y 120 12.4 189 143 9100 5:00+ 210 280 65/35 H/POZ
B y 55 12.4 218 170 12100 5:24 180  395 65/35 H/POZ
B y 55 12.4 218 169 12100 3:32 800 1400 65/35 H/POZ
B y 55 12.4 200 154 11000 3:05 225  400 65/35 H/POZ
B y 55 12.4 213 166 11700 4:21 140  380 65/35 H/POZ
B n 12.4 115 93 2500 5:00+ 200 340 65/35 A/POZ
B y 80 12.4 254 205 15774 8:04 0 60 65/35 H/POZ
B n 12.4 217 168 11400 4:02 600 650 65/35 H/POZ
B y 70 12.4 248 201 14000 3:50 40 140 65/35 H/POZ
B n 12.4 295 248 15470 5:02 825 1070 65/35 H/POZ
B n 12.4 250 202 14675 4:20 740 860 65/35 H/POZ
HES-7 y 160 12.4 170 126 8432 6:00+ 231 310 H
HES-7 y 158 12.4 144 107 5467 7:00+ 165 630 H
B n 12.4 266 219 14300 8:00+ 590 660 65/35 H/POZ
B n 12.4 162 122 6900 5:06 110 240 65/35 H/POZ
B y 83 12.4 204 156 11006 3:15 210 340 65/35 H/POZ
B y 83 12.4 193 146 9800 3:51 120 240 65/35 H/POZ
HES-11 y 219 12.4 116 96 3000 5:24 154 506 TLW
HES-11 y 415 12.4 158 119 12200 3:54 817 1100 TLW
HES-11 y 650 12.4 138 108 5300 4:50 629 1160 TLW
HES-11 y 170 12.4 122 101 4260 5:00+ 190 388 TLW
HES-11 y 170 12.4 122 101 4260 5:00+ 218 404 TLW
HES-11 y 57 12.4 141 105 4500 5:17 486 684 TLW
HES-11 y 219 12.4 137 104 4350 4:15 TLW
B y 20 12.4 90 80 800 5:00+ 75 110 65/35 A/POZ
HES-11 y 219 12.4 116 96 3000 5:40 283 1010 TLW
B y 90 12.4 180 144 11950 4:07 359 742 65/35 H/POZ
HES-11 y 15 12.4 122 98 3500 5:03 380 710 TLW
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*Slurry Type
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Depth

Slurry 
Density BHST BHCT
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Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 15 12.4 122 98 3500 6:00+ 309 775 TLW
F y 140 12.4 80 240 2:05 325 500 Micro-fine
B n 12.4 203 153 9817 3:45 65/35 H/POZ
B n 12.4 135 104 4400 6:00+ 65/35 A/POZ
F n 12.4 250 210 14200 2:52 850 1139 Micro-fine
HES-11 y 168 12.4 126 99 3500 3:55 0 0 TLW
B n 12.4 80 1000 182  285 85/15 A/POZ
B n 12.4 210 160 10400 5:35 600 660 65/35 H/POZ
B y 49 12.4 98 4385 4:18 245 465 H
B y 83 12.4 204 156 10725 3:06 105 298 65/35 H/POZ
B n 12.4 210 160 10400 3:35 640 1160 65/35 H/POZ
B y 83 12.4 204 156 10970 4:03 103 250 65/35 H/POZ
B n 12.4 224 162 9650 3:36 490 1040 65/35 H/POZ
B y 83 12.4 215 159 9807 3:48 90 710 65/35 H/POZ
B n 12.4 145 108 4900 6:40 220 340 65/35 A/POZ
B y 83 12.4 206 158 10582 5:12 550 900 65/35 H/POZ
HES-3 y 2081 12.4 70 3700 4:38 200 350 FLOSTOP I
F y 52 12.4 120 103 3300 5:08 587 875 Micro-fine
B y 250 12.4 245 200 15050 4:07 106 240 65/35 H/POZ
B y 250 12.4 245 199 17842 5:36 215 65/35 H/POZ
B n 12.4 150 115 6000 5:00+ 65/35 H/POZ
B y 83 12.4 210 163 11900 6:20 486 714 65/35 H/POZ
B y 122 12.4 178 134 8250 6:22 140 440 65/35 H/POZ
B n 12.4 238 190 13281 6:03 65/35 H/POZ
A y 255 12.5 73 1340 5:30+ 368 A
A y 130 12.5 95 83 1470 4:49 524 856 A
HES-11 y 265 12.5 90 82 1200 6:05 143 370 TLW
A y 70 12.5 92 82 1000 3:00+ 369 513 A
A y 84 12.5 92 82 1000 3:30+ 211 408 A
A y 130 12.5 94 82 1300 4:00+ 258 469 A
HES-11 y 75 12.5 106 93 2963 6:00+ TLW
HES-3 y 5372 12.5 85 2000 4:56 298 932 A
A y 130 12.5 107 93 3402 4:00+ 225 425 A
HES-11 y 155 12.5 122 98 3500 5:58 396 1291 TLW
HES-11 y 127 12.5 118 97 3748 5:45+ 139 205 TLW
HES-11 y 116 12.5 118 97 3748 4:35 0 646 TLW
HES-11 y 127 12.5 118 97 3748 4:45 173 418 TLW
A y 53 12.5 125 97 3200 2:39 A
A y 70 12.5 133 99 4000 3:15 A
A y 23 12.5 126 100 6000 4:30+ 289 316 H
HES-11 y 127 12.5 122 98 3798 6:22 216 671 TLW
HES-11 y 116 12.5 122 98 3798 5:18 440 1251 TLW
HES-11 y 127 12.5 125 99 3865 5:56 319 1054 TLW
A y 255 12.5 115 101 4350 2:22 A
F y 1736 12.5 80 4200 2:23 TLW/Micro-fine
F y 1736 12.5 80 4200 2:48 TLW/Micro-fine
F y 1736 12.5 80 4200 3:00 TLW/Micro-fine
HES-11 y 116 12.5 125 101 4816 4:23 421 711 TLW
A y 1736 12.5 80 4200 3:28 TLW
A y 1736 12.5 80 4200 6:00 94 279 TLW
A y 255 12.5 122 101 4200 3:25 445 678 A
A y 170 12.5 136 105 4700 6:00+ 263 H
HES-11 y 90 12.5 134 102 4200 4:58 201 338 TLW
A y 76 12.5 130 102 4300 4:00+ 320 455 H
HES-11 y 100 12.5 131 104 4600 6:30+ 333 442 TLW
B n 12.5 138 104 4500 6:00+ 110 418 65/35 A/POZ
HES-3 y 500 12.5 59 5100 5:00 121 503 A
A y 90 12.5 146 111 7160 3:14 192 331 H
HES-11 y 90 12.5 144 109 5300 5:15 565 1800 TLW
HES-3 y 3270 12.5 74 6700 5:24 54 140 A
B y 2161 12.5 93 7400 189 377 65/35 A/POZ
HES-3 y 5370 12.5 60 7600 4:30+ 50 108 A
HES-11 y 100 12.5 186 137 8876 3:15 671 1471 TLW
B y 80 12.5 170 136 9000 5:15 200 65/35 H/POZ
HES-3 y 6500 12.5 65 9150 3:50 185 800 A
HES-11 y 127 12.5 195 147 9945 3:20 1012 1182 TLW
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Offshore

Compressive 
Strength (psi) Base Cement
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HES-11 y 116 12.5 194 145 10332 3:08 834 873 TLW
HES-11 y 98 12.5 189 144 9540 4:45 0 223 TLW
HES-11 y 98 12.5 205 158 13450 229 400 TLW
HES-11 y 127 12.5 208 158 12466 3:14 658 950 TLW
HES-3 y 5370 12.5 92 10750 3:59 A
HES-3 y 6500 12.5 85 11200 2:30 267 610 A
HES-11 y 127 12.5 219 169 12222 4:10 928 1115 TLW
B n 12.5 230 180 11900 4:30  275 1200 75/25 POZ/H
B n 12.5 230 180 11900  270 1065 75/25 POZ/H
HES-11 y 90 12.5 221 176 13829 4:42 1139 1436 TLW
B y 30 12.5 230 182 13500 6:30 1044 1254 50/50 H/POZ
HES-11 y 90 12.5 225 179 13900 3:45 TLW
F y 300 12.5 105 95 2700 2:30 624 1285 Micro-fine
HES-11 y 1736 12.5 95 6600 2:53 TLW
HES-11 y 1736 12.5 95 6600 3:23 121 595 TLW
F n 12.5 204 169 11272 3:11 1334 1368 Micro-fine
F y 106 12.5 228 13082 3:51 1250 2244 Micro-fine
F y 106 12.5 228 13082 4:10 550 1730 Micro-fine
A y 10 12.5 92 80 1000 4:00+ 250 510 A
HES-11 y 10 12.5 92 80 1000 4:00+ 280 520 TLW
A y 10 12.5 92 80 1000 4:00+ 100 380 A
A y 10 12.5 92 80 1000 4:00+ 278 607 A
HES-11 y 10 12.5 92 80 1000 4:00+ 247 645 TLW
A n 12.5 118 96 3000 2:39 A
A y 2500 12.5 60 7000 436 A
A y 2500 12.5 85 10000 512 A
HES-11 y 45 12.5 91 80 900 5:00+ 193 230 TLW
A y 184 12.5 90 80 900 5:00+ 172 377 A
A y 184 12.5 90 80 900 3:00+ 150 330 A
HES-11 y 184 12.5 92 80 1000 5:00 221 521 TLW
HES-11 y 45 12.5 122 97 3500 3:38 528 771 TLW
HES-11 y 184 12.5 135 104 4500 1:50 TLW
HES-11 y 184 12.5 135 104 4500 4:30+ 293 500 TLW
HES-11 y 209 12.5 139 109 7474 5:01 575 979 TLW
A y 2588 12.5 73 6650 6:50 A
B y 153 12.5 170 127 9550 4:09 199 528 65/35 H/POZ
HES-7 y 66 12.5 170 127 8688 4:30+ 233 317 H
HES-7 y 155 12.5 169 128 8918 5:30+ 0 50 H
HES-7 y 50 12.5 202 151 10750 4:30+ 91 192 H
B n 12.5 200 152 10760 4:07 847 934 65/35 H/POZ
HES-11 y 100 12.5 157 11130 3:04 798 949 TLW
B y 100 12.5 207 159 11120 6:30+ 540 865 50/50 H/POZ
HES-7 y 35 12.5 223 172 11000 6:00+ 172 324 H
HES-7 y 85 12.5 214 167 12817 5:02 1600 2500 H
HES-7 y 85 12.5 214 167 12617 4:32 302 407 H
HES-11 y 32 12.5 225 15600 6:23 TLW
HES-11 y 32 12.5 254 15600 5:00 TLW
HES-11 y 60 12.5 283 19000 9:36 TLW
HES-11 y 167 12.5 87 1732 4:30 155 342 TLW
HES-7 y 124 12.5 152 9969 10:26 260 400 H
B y 130 12.5 143 10800 5:45 H
HES-7 y 66 12.5 169 11562 11:00 370 H
B y 63 12.5 237 15883 10:30+ HTLD
B y 63 12.5 258 17400 11:38 HTLD
B y 60 12.5 283 19000 7:16 HTLD
B y 60 12.5 283 19000 7:10 HTLD
B y 60 12.5 283 19000 8:38 HTLD
B y 63 12.5 283 19000 5:30 HTLD
B y 63 12.5 283 19000 5:34 HTLD
B y 50 12.5 283 19000 12:38 HTLD
B y 63 12.5 283 19000 8:32 HTLD
F n 12.5 168 136 6976 3:05 1168 1297 Micro-fine
HES-11 y 100 12.5 193 161 11052 5:00+ 357 946 TLW
A y 79 12.5 92 80 1000 4:00+ 110 270 H
HES-11 y 1450 12.5 121 103 4962 3:34 TLW
HES-11 y 1450 12.5 121 103 4962 4:10 TLW
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Offshore

Compressive 
Strength (psi) Base Cement
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HES-11 y 1491 12.5 121 103 4500 3:42 197 516 TLW
B n 12.5 95 700 5:00+ 105 227 65/35 A/POZ
B y 150 12.5 92 80 1000 70 185 65/35 A/POZ
B y 150 12.5 92 80 1000 102 224 65/35 H/POZ
A y 158 12.5 93 80 1000 430 1376 A
A y 98 12.5 109 92 4980 5:02 395 613 A
A n 12.5 112 94 2700 5:44 80 333 A
HES-11 y 722 12.5 50 2500 6:00+ 30 115 TLW
HES-11 y 722 12.5 78 2020 7:04 127 162 TLW
HES-11 y 722 12.5 78 2020 76 134 TLW
HES-11 y 2000 12.5 60 2600 6:00+ 83 162 TLW
HES-11 y 12 12.5 110 93 2500 5:00+ 448 920 TLW
A y 424 12.5 100 89 2000 4:31 261 654 A
B y 305 12.5 135 106 4700 5:51 379 65/35 H/POZ
B y 150 12.5 129 102 4500 8:02 127 241 65/35 H/POZ
B n 12.5 130 101 4000 7:00+ 65/35 A/POZ
HES-11 y 2192 12.5 82 4507 4:00+ 110 140 TLW
HES-11 y 3227 12.5 97 6430 5:00 102 115 TLW
B y 3227 12.5 105 9260 4:38 180 270 65/35 A/POZ
B n 12.5 240 15400 7:00+ H
HES-7 y 23 12.5 95 82 1200 4:00+ 85 173 H
HES-7 y 23 12.5 190 143 9511 5:30+ 510 1086 H
B y 144 12.5 206 156 10300 4:02 262 607 65/35 H/POZ
B n 12.5 97 84 1400 5:00+ 138 65/35 A/POZ
A n 12.5 97 84 1400 4:45 239 A
B n 12.5 97 84 1400 4:39 244 A
B n 12.5 144 8450 5:00+ 223 1485 65/35 H/POZ
A n 12.5 80 50 50 A
HES-11 n 12.5 175 11200 3:07 1174 1550 TLW
HES-11 n 12.5 226 175 11200 3:50 TLW
B n 12.5 190 155 9174 3:55  480  820 H
B y 50 12.5 167 125 7250 6:12 65/35 H/POZ
HES-11 y 18 12.5 144 109 5773 3:45 721 970 TLW
HES-11 y 18 12.5 151 115 6508 3:32 597 989 TLW
HES-11 y 18 12.5 151 114 6258 3:32 597 989 TLW
HES-11 y 13 12.5 151 113 6200 3:30 826 1060 TLW
F y 47 12.5 105 94 2100 2:28 770 950 Micro-fine
B n 12.5 80 1000 85 156 50/50 A/POZ
B n 12.5 115 93 2500 4:01 361 512 50/50 TXI/POZ
A y 385 12.5 130 103 4540 5:00+ 275 404 H
B n 12.5 183 138 8600 5:30+ 317 627 65/35 H/POZ
B n 12.5 212 165 11820 4:02 829 1364 65/35 H/POZ
B n 12.5 250 202 15135 4:23 1097 1201 65/35 H/POZ
B n 12.5 85 83 600 3:00+ 121 182 65/35 A/POZ
B y 210 12.5 88 80 856 6:00+ 0 62 50/50 H/POZ
HES-11 y 385 12.5 95 83 1300 7:39 0 175 TLW
HES-11 y 385 12.5 95 83 1300 7:13 221 487 TLW
A y 515 12.5 85 1750 5:00+ A
HES-11 y 222 12.5 80 1000 6:00+ 150 349 TLW
HES-11 y 220 12.5 80 1000 6:00+ 244 453 TLW
HES-11 y 750 12.5 86 1900 6:00+ 159 429 TLW
HES-11 y 220 12.5 80 1000 6:00+ 143 563 TLW
HES-11 y 210 12.5 84 1859 6:42 50 375 TLW
A y 750 12.5 80 1750 5:50 162 379 A
HES-11 y 210 12.5 84 1859 6:00+ 113 743 TLW
A y 400 12.5 82 1200 5:00+ 147 445 A
A y 400 12.5 82 1200 5:00+ 85 125 H
HES-11 y 550 12.5 105 94 2996 4:00+  191  502 TLW
A y 340 12.5 103 91 2901 5:20 248 469 A
HES-11 y 385 12.5 110 93 2600 5:30 217 482 TLW
HES-11 y 385 12.5 110 93 2600 4:18 400 835 TLW
A y 1072 12.5 90 80 2350 6:13 196 725 A
HES-11 y 50 12.5 90 2110 5:51 151 512 TLW
HES-11 y 45 12.5 93 2600 5:34 316 754 TLW
HES-11 y 50 12.5 93 2600 3:54 38 957 TLW
HES-11 y 280 12.5 110 95 6000 5:00+ 126 527 TLW
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HES-11 y 342 12.5 90 3716 4:45 100 250 TLW
HES-11 y 342 12.5 111 96 3861 4:57 205 TLW
A y 2672 12.5 80 3875 5:00+ 99 A
A y 280 12.5 116 97 4500 3:15 404 494 A
B n 12.5 119 96 3000 3:59 115 202 65/35 A/POZ
A y 1419 12.5 80 3500 5:00+ 159 270 A
A y 515 12.5 82 3000 5:00+ 265 439 A
HES-11 y 290 12.5 95 3050 5:30+ 945 TLW
HES-11 y 750 12.5 98 3800 4:00 308 974 TLW
HES-11 y 220 12.5 99 3575 6:00+ 150 403 TLW
A y 400 12.5 116 98 3600 4:48 304 620 A
A y 300 12.5 116 98 3600 5:00+ 116 265 H
HES-11 y 32 12.5 104 4500 5:35 288 1025 TLW
HES-11 y 340 12.5 102 4676 6:37 52 305 TLW
A n 12.5 92 4700 6:30+ 1588 2342 A
HES-11 y 300 12.5 105 5000 7:20 0 162 TLW
HES-11 y 2000 12.5 65 4500 3:48 0 60 TLW
HES-11 y 220 12.5 92 4450 6:00+ 367 752 TLW
HES-11 y 280 12.5 128 102 4700 3:11 579 TLW
B y 525 12.5 127 110 5896 6:37 65/35 H/POZ
HES-11 y 350 12.5 110 5925 3:30 TLW
HES-11 y 220 12.5 142 108 5200 3:33 147 882 TLW
HES-11 y 3200 12.5 70 5200 5:00+ TLW
HES-11 y 350 12.5 111 6030 7:43 0 1254 TLW
B y 525 12.5 127 110 5896 4:00+  140  240 65/35 H/POZ
HES-11 y 33 12.5 119 6800 8:06 0 377 TLW
A y 1419 12.5 95 6600 8:00+ 265 H
A y 1419 12.5 95 6600 3:41 A
HES-11 y 290 12.5 124 6500 6:30+ 266 580 TLW
HES-11 y 290 12.5 124 6500 4:20 243 551 TLW
HES-7 y 1900 12.5 97 6100 6:00+ 106 A
HES-7 y 1900 12.5 90 6100 6:00+ 123 196 A
B n 12.5 165 124 7100 3:45+ 209 464 65/35 H/POZ
HES-7 y 1419 12.5 115 7700 5:30+ 305 354 A
HES-7 y 1419 12.5 128 8900 7:00+ A
HES-11 y 32 12.5 174 132 8250 4:12 221 1129 TLW
HES-7 y 420 12.5 135 8160 6:00+ 95 198 H
HES-11 y 120 12.5 181 138 9400 4:00 0 1609 TLW
HES-11 y 120 12.5 182 139 9060 3:26 489 1355 TLW
HES-11 y 170 12.5 210 156 9650 4:00 102 1556 TLW
HES-11 y 35 12.5 185 142 10700 3:37 262 1530 TLW
HES-7 y 420 12.5 145 10112 5:44 H
HES-11 y 40 12.5 215 161 10100 7:49 0 TLW
B y 40 12.5 215 161 10100 10:30+ 497 738 HTLD
HES-11 y 45 12.5 161 10000 9:48 TLW
HES-11 y 45 12.5 161 10000 10:45 0 0 TLW
HES-11 y 2000 12.5 95 11351 4:18 229 409 TLW
B y 35 12.5 193 152 11140 4:14 198 1087 65/35 H/POZ
HES-11 n 12.5 161 10100 9:04 0 25 TLW
HES-11 y 385 12.5 206 160 11945 6:15 0 TLW
HES-11 y 420 12.5 164 12300 6:50 0 1205 TLW
HES-11 y 420 12.5 164 13371 5:25 0 1344 TLW
B y 35 12.5 219 174 12900 3:43 699 1605 65/35 H/POZ
B y 35 12.5 219 174 12900 4:12 142 1643 65/35 H/POZ
HES-11 y 420 12.5 180 14913 5:24 0 1222 TLW
HES-11 y 420 12.5 197 15165 4:00 1153 1402 TLW
B y 63 12.5 349 317 19500 8:09 216 486 HTLD
B y 63 12.5 260 19000 7:59 50 165 HTLD
HES-11 y 150 12.5 95 82 1200 5:30+ 101 131 TLW
HES-11 n 12.5 320 271 16050 3:30 343 533 TLW
F n 12.5 152 124 6000 0:24 Micro-fine
F n 12.5 152 124 6000 2:50 1089 1653 Micro-fine
HES-11 y 120 12.5 182 148 8700 2:45 1290 1676 TLW
B y 20 12.5 116 101 3050 3:53 134 249 65/35 A/POZ
HES-11 y 50 12.5 204 9560 3:02 717 1000 TLW
HES-11 y 55 12.5 156 9500 5:57 462 1142 TLW
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

A y 844 12.5 108 95 3300 4:16 245 518 A
HES-11 y 360 12.5 136 105 5169 4:26 165 520 TLW
HES-11 y 360 12.5 136 105 5169 8:11 120 424 TLW
B y 225 12.5 160 120 8100 5:00+ 220 448 65/35 H/POZ
B n 12.5 160 137 9700 3:10 65/35 H/POZ
HES-7 y 117 12.5 180 11970 8:00+ 228 268 H
HES-7 y 45 12.5 196 159 14852 3:56 310 385 H
B n 12.5 250 202 14000 4:11 65/35 H/POZ
HES-3 y 1010 12.5 60 3650 70 191 A
HES-3 y 1010 12.5 60 3650 6:00+ 146 229 A
HES-11 n 12.5 228 179 12300 3:13 65 1123 TLW
F y 800 12.5 60 600 4:00+ 73 395 Micro-fine
A y 450 12.5 60 1452 4:00+ 100 160 H
A y 450 12.5 60 1452 4:00+ 68 266 H
A y 295 12.5 120 100 3950 6:00+ 169 340 H
A y 295 12.5 120 100 3950 6:00+ 149 324 H
A y 372 12.5 95 4950 5:00+ 130 190 H
A y 450 12.5 95 4952 7:00+ 178 220 H
A y 450 12.5 95 4952 7:00+ 155 321 H
A y 295 12.5 130 105 4875 6:00+ 163 257 H
B n 12.5 230 180 11900 4:20 0 105 65/35 H/POZ
HES-11 y 10 12.5 229 181 12425 4:20 1122 1255 TLW
B n 12.5 282 240 15764 92 265 H
B y 237 12.5 120 99 3800 4:30+ 142 235 65/35 H/POZ
A y 645 12.5 83 4500 4:00+ 153 300 A
HES-11 y 380 12.5 130 103 4500 5:27 TLW
A y 645 12.5 90 4000 4:29 270 350 A
B n 12.5 185 139 8750 5:30 0 770 65/35 H/POZ
B n 12.5 190 140 8300 3:56 65/35 H/POZ
B n 12.5 212 163 10700 4:33 65/35 H/POZ
B n 12.5 240 175 10300 5:18 1000 1730 65/35 H/POZ
B n 12.5 240 174 10100 5:16  158  480 65/35 H/POZ
F y 2940 12.5 40 3210 4:00+ Micro-fine
F y 2940 12.5 40 3210 6:00+ 165 Micro-fine
A y 3300 12.5 47 4140 0 92 A
B y 220 12.5 130 102 4200 3:45 218 349 65/35 A/POZ
HES-3 n 12.5 60 4085 146 A
HES-3 y 3300 12.5 58 5340 5:00+ 0 197 A
B n 12.5 160 117 6300 4:00 65/35 H/POZ
B y 122 12.5 165 127 7800 5:35  800  940 H
B y 122 12.5 174 130 7950 4:44 182 527 H
B y 122 12.5 185 136 8100 4:15 288 1121 H
B n 12.5 188 142 9000 3:02 135 383 65/35 H/POZ
B n 12.5 228 161 9000 3:32 880 960 65/35 H/POZ
B n 12.5 224 174 11500 3:16 113 626 65/35 H/POZ
B n 12.5 232 184 12756 6:22 702 1440 65/35 H/POZ
HES-3 y 3907 12.5 70 3950 2:59 121 669 A
B y 325 12.5 144 122 7763 3:02 336 508 65/35 A/POZ
B y 325 12.5 144 122 7763 3:10 224 562 65/35 A/POZ
A y 45 12.5 120 103 3000 3:00+ H
A y 45 12.5 120 103 3000 3:00+ H
HES-10 y 3855 12.5 50 5200 4:00+ TLW
HES-10 y 3855 12.5 50 5200 4:00+ TLW
HES-11 y 1754 12.5 111 94 2825 175 230 TLW
HES-11 y 1754 12.5 71 2825 4:44 170 235 TLW
HES-3 y 2700 12.5 55 2950 3:55 64 216 A
A y 720 12.5 124 100 3800 6:00+ 194 400 H
A y 720 12.5 124 100 5623 3:31 255 500 A
B y 50 12.5 122 98 3500 3:15 190 390 65/35 A/POZ
A y 1754 12.5 70 3016 5:00+ 0 120 TLW
HES-11 y 252 12.5 137 105 7000 5:00+ 474 1494 TLW
HES-3 y 2700 12.5 70 4200 3:41 0 436 A
HES-3 y 2700 12.5 80 5300 3:00 0 563 A
HES-3 y 2700 12.5 90 5700 2:33 250 378 A
HES-11 y 1754 12.5 94 5560 5:00+ 330 500 TLW
HES-11 y 1754 12.5 135 114 6325 3:26 310 TLW
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-3 y 4243 12.5 65 6321 4:05 121 787 A
HES-11 y 67 12.5 166 126 7500 4:20 215 1200 TLW
B y 60 12.5 198 152 10300 5:03 182 921 H
B y 4243 12.5 105 10900 4:49 0 180 65/35 H/POZ
HES-11 y 981 12.5 115 99 4000 4:16 185 427 TLW
HES-11 y 70 12.5 146 114 6000 4:02 610 717 TLW
HES-11 y 50 12.5 160 122 8300 3:45 1068 1250 TLW
HES-11 y 10 12.5 172 133 9000 2:42 TLW
HES-11 y 10 12.5 172 133 9000 5:08 159 1989 TLW
HES-11 y 138 12.5 182 137 9120 4:26 771 1509 TLW
HES-11 y 10 12.5 190 151 11138 4:05 0 1079 TLW
HES-11 n 12.5 223 173 12100 4:30 TLW
B y 70 12.5 290 249 17500 6:55 252 309 HTLD
HES-11 y 70 12.5 322 281 17500 6:00+ TLW
B y 70 12.5 322 281 17500 7:32 139 1362 HTLD
HES-7 y 41 12.5 100 85 1500 5:00+ 110 180 H
HES-7 y 167 12.5 111 93 3925 4:00+  150  230 H
HES-7 y 167 12.5 129 102 8549 5:00+  150  220 H
HES-7 y 176 12.5 150 112 6100 5:00+ H
HES-7 y 41 12.5 166 125 7300 5:35 90 230 H
HES-7 y 41 12.5 166 125 7300 7:00+ 320 330 H
B y 150 12.5 188 136 10250 4:15 120 400 65/35 H/POZ
B y 160 12.5 180 133 10000 5:40 101 372 65/35 H/POZ
B n 12.5 168 126 7300 4:20 178 259 65/35 H/POZ
F n 12.5 130 109 4215 1:50 586 Micro-fine
F n 12.5 138 115 5132 1:30 Micro-fine
HES-3 y 2707 12.5 70 4105 4:00 124  497 FLOSTOP I
HES-3 y 3227 12.5 70 4875 3:47 114 468 FLOSTOP I
B y 2096 12.5 100 6395 5:23 150  230 65/35 A/POZ
F y 110 12.5 180 148 8900 3:35 1120 1410 Micro-fine
HES-3 n 12.5 70 3950 4:06 50  280 FLOSTOP I
HES-3 n 12.5 70 4150 3:33 830  880 FLOSTOP I
F y 29 12.5 270 232 16316 5:48 1430 1480 Micro-fine
HES-3 y 1754 12.5 75 2825 3:24 125  500 FLOSTOP I
F n 12.5 225 184 11200 3:26 1040 1280 Micro-fine
HES-11 y 3325 12.5 95 7100 5:11 TLW
A n 12.5 85 80 300 460 A
B n 12.5 230 181 12770 5:30+ 760 1080 75/25 POZ/A
B n 12.5 200 152 10000 7:00+ 580 750 75/25 POZ/A
B y 40 12.5 188 130 9021 3:33 485 1060 H
B n 12.5 190 144 9100 5:00+ 570 760 75/25 POZ/A
B n 12.5 194 147 9800 5:00+ 580 780 75/25 POZ/A
HES-11 n 12.5 176 132 8000 2:43 TLW
HES-11 n 12.5 196 139 8000 3:53 SET 1160 TLW
B y 525 12.5 125 102 4384 5:47 190 270 65/35 H/POZ
B y 525 12.5 126 109 5700 4:00+ 140 290 65/35 H/POZ
A y 450 12.5 95 4952 9:30 265 405 H
HES-11 y 182 12.5 125 107 5150 5:48 200 705 TLW
A y 633 12.5 120 105 5303 4:00+ 150 290 A
B y 60 12.5 290 249 17500 4:45 200 310 HTLD
B y 60 12.5 290 249 17500 6:25 220 HTLD
HES-2 y 1086 12.5 70 2400 6:00+ 160 450 A
HES-2 y 1086 12.5 70 2400 6:00+ 110 350 A
B y 85 12.5 142 107 4800 4:18 240 340 H
HES-11 y 2081 12.5 85 5100 4:00+ 95 130 TLW
HES-11 y 51 12.5 197 149 10503 5:00 0 260 TLW
A y 1195 12.5 90 4900 5:00+ 0 H
B y 120 12.5 188 145 10043 3:33 210 300 65/35 H/POZ
F y 550 12.5 155 6800 3:46 1230 1390 Micro-fine
A y 3153 12.5 70 8800 4:00+ 1250 1360 A
B n 12.5 206 158 10500 6:00+ 620 670 75/25 POZ/A
HES-11 y 310 12.5 92 84 1500 5:00+ 100 260 TLW
HES-11 y 310 12.5 115 98 3600 6:06 420 940 TLW
A y 40 12.5 140 107 5602 4:31 185 220 H
B y 41 12.5 134 104 4500 4:47 105 230 85/15 H/POZ
HES-11 y 222 12.5 118 96 6200 4:00+ 70 485 TLW
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-3 y 6738 12.5 65 7800 3:39 120 360 FLOSTOP I
A y 40 12.5 92 80 1000 4:00+ 190 330 A
B y 144 12.5 157 10150 11:20 SET 410 H
A y 1195 12.5 90 4900 5:00+ 72 H
A y 1195 12.5 90 4900 5:00+ 0 58 H
B n 12.5 211 163 12000 4:03 570 1210 65/35 H/POZ
A y 224 12.5 128 101 4692 3:51 200 340 H
B n 12.5 220 172 11700 4:49 790 860 75/25 POZ/A
A y 40 12.5 140 107 5602 5:42 140 230 H
HES-7 y 143 12.5 160 10750 10:41 0 440 H
A y 3752 12.5 70 5650 5:00+ 130 200 H
A y 3752 12.5 70 5650 6:00+ 150 265 H
A y 3752 12.5 94 7500 5:00+ 185 340 H
A n 12.5 85 80 300 0 99 A
A n 12.5 85 80 300 90 410 A
A n 12.5 85 80 300 0 190 A
A n 12.5 85 80 300 FIRM 175 A
A y 663 12.5 115 97 3500 4:00+ 110 250 A
B n 12.5 190 144 9240 4:00 200 840 65/35 H/POZ
B y 525 12.5 127 109 6600 5:06 150 270 65/35 H/POZ
B y 525 12.5 127 109 6600 7:03 88 185 65/35 H/POZ
B y 200 12.5 110 93 2700 4:30+ 170 270 50/50 H/POZ
B y 41 12.5 134 104 4500 4:06 120 200 85/15 H/POZ
HES-11 y 42 12.5 145 110 5300 4:54 850 1175 TLW
A y 1736 12.5 95 5800 7:22 135 140 H
A y 1736 12.5 95 5800 70 185 H
B y 1736 12.5 80 3304 2:00+ 160 A
A y 1136 12.5 80 6150 4:00+ 120 180 H
B y 25 12.5 215 167 11860 0:52 50/50 H/POZ
A y 663 12.5 115 97 3500 7:00+ 100 180 H
A y 663 12.5 115 97 3500 6:00+ 290 390 H
A y 663 12.5 115 97 3500 6:00+ 290 390 H
HES-7 y 587 12.5 88 4500 5:00+ 0 140 H
HES-7 y 1753 12.5 70 4500 4:00+ 0 H
HES-7 y 420 12.5 190 154 11900 6:30+ 440 655 H
A y 209 12.5 153 117 6508 5:00+ 251 469 H
B y 80 12.5 176 132 8350 5:18 80 195 65/35 H/POZ
A y 209 12.5 188 141 10678 2:24 H
HES-7 y 209 12.5 188 141 10678 6:30+ 230 250 H
A y 1736 12.5 95 5800 4:30+ 137 279 H
HES-3 y 6385 12.5 65 7500 3:44 FIRM 220 FLOSTOP I
E y 255 12.5 94 87 1240 2:30 65 140 A
HES-7 y 688 12.5 116 97 4066 7:00+ 82 250 H
B n 12.5 95 86 1700 4:14 129 190 85/15 A/POZ
B n 12.5 115 98 3550 5:00+ 80 290 85/15 H/POZ
HES-11 y 100 12.5 129 99 3500 6:15 TLW
HES-11 y 2192 12.5 65 4417 7:00+ 0 50 TLW
HES-11 y 2192 12.5 65 4417 6:00+ FIRM 100 TLW
B y 34 12.5 223 175 12728 3:54 992 1270 50/50 H/POZ
A y 633 12.5 105 90 3100 5:00+ 60 200 H
HES-3 y 2134 12.5 65 3630 6:22 0 190 FLOSTOP I
B y 525 12.5 137 111 5700 7:39 90 250 65/35 H/POZ
B y 525 12.5 137 111 6100 5:44 80 280 65/35 H/POZ
A y 240 12.5 145 108 5077 5:30 160 250 H
HES-11 y 288 12.5 80 1619 5:45+ 359 653 TLW
HES-11 y 288 12.5 139 105 5550 5:00 0 0 TLW
HES-11 y 288 12.5 139 105 5550 500 1380 TLW
HES-1 n 12.5 100 6400 7:16 SLAG
HES-1 n 12.5 100 6400 5:40 SLAG
HES-7 y 650 12.5 118 100 4350 6:00+ 148 301 H
B y 277 12.5 172 132 8352 4:22 140 200 65/35 H/POZ
HES-7 y 650 12.5 181 149 12000 5:34 126 190 H

y 80 12.5 230 181 13410 5:30+ 65/35 H/POZ
B n 12.5 175 127 7200 4:26 250 365 65/35 H/POZ
B y 277 12.5 207 159 14156 3:35 30 60 65/35 H/POZ
HES-1 y 2940 12.5 81 6400 5:11 255 605 SLAG
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-1 y 2940 12.5 81 7100 5:11 255 605 SLAG
HES-11 y 34 12.5 230 189 11510 3:07 1200 1710 TLW
A y 1061 12.5 70 2800 10:00+ 50 150 H
A y 2978 12.5 90 8000 5:00+ 60 120 H
A y 2978 12.5 86 7000 5:00+ 70 200 H
HES-7 y 478 12.5 94 4650 5:30+ 0 80 H
HES-7 y 478 12.5 128 4090 5:30+ 194 305 H
A y 227 12.5 100 80 1000 5:00+ 110 380 A
B n 12.5 228 179 12800 5:26 260 750 65/35 H/POZ
B y 100 12.5 170 134 11000 4:12 160 207 65/35 H/POZ
A y 650 12.5 126 101 4485 5:06 140 210 A
HES-7 y 650 12.5 126 101 4486 6:00+ 144 298 A
B y 86 12.5 237 189 13500 3:53 310 340 65/35 H/POZ
B y 100 12.5 145 113 6021 7:09 80 180 65/35 H/POZ
B n 12.5 219 166 10700 3:50 510 680 65/35 H/POZ
B y 650 12.5 63 1874 5:30+ 40 100 A
HES-3 y 3400 12.5 65 5200 3:38 FLOSTOP I
A n 12.5 110 4000 10:00+ 250 H
HES-7 y 130 12.5 134 109 5500 8:00+ 140 260 H
A y 372 12.5 140 107 5000 5:57 230 280 H
HES-11 y 722 12.5 65 2620 5:00+ 0 FIRM TLW
A y 236 12.5 135 105 4700 5:00+ 190 290 A
HES-7 y 1200 12.5 70 4500 6:00+ 50 150 A
HES-7 y 1200 12.5 70 4500 6:30+ 60 110 A
HES-7 y 3244 12.5 73 6800 5:00+ 0 75 H
F y 145 12.5 80 250 3:27 145 210 Micro-fine
HES-7 y 3200 12.5 109 10765 5:30+ 30 120 H
HES-7 y 3200 12.5 109 10765 6:00+ 30 120 H
HES-11 y 320 12.5 120 96 3000 4:13 310 1180 TLW
HES-7 y 110 12.5 180 135 8300 6:00+ 297 396 H
HES-7 y 55 12.5 153 10400 7:00 H
HES-3 n 12.5 53 4358 3:06 90 250 FLOSTOP I
B n 12.5 120 97 3263 5:00+ 160 230 65/35 H/POZ
B n 12.5 120 97 3263 320 360 65/35 A/POZ
A y 1072 12.5 92 4200 5:00+ 128 200 H
HES-1 y 3800 12.5 82 9500 4:00 543 576 SLAG
A y 3800 12.5 82 9500 2:15 A
HES-7 y 2320 12.5 80 5000 4:30+ 60 100 H
A n 12.5 110 90 2000 5:30+ 130 200 A
A y 650 12.5 125 101 5831 4:47 160 350 A
B y 305 12.5 193 147 10300 4:21 540 1000 65/35 H/POZ
HES-7 y 209 12.5 194 147 11858 7:00+ 280 390 H
HES-7 y 209 12.5 194 147 11858 6:00+ 220 260 H
B y 83 12.5 209 161 11500 4:13 80 180 65/35 H/POZ
B y 83 12.5 209 161 11500 4:39 90 190 65/35 H/POZ
B y 90 12.5 225 176 13986 4:27 225 360 65/35 H/POZ
B y 80 12.5 235 187 13390 6:54 130 180 65/35 H/POZ
HES-8 y 3210 12.5 70 5450 6:00+ 32 92 FLOSTOP III
HES-8 y 3210 12.5 70 5450 6:37 110 455 FLOSTOP III
HES-7 y 360 12.5 182 136 9957 6:00+ 370 490 H
HES-1 y 3800 12.5 82 9500 4:50 626 670 SLAG
A y 1072 12.5 118 100 4200 5:00+ 130 180 H
HES-1 y 2945 12.5 81 7110 3:45 0 SLAG
HES-1 y 2940 12.5 82 7110 4:59 0 102 SLAG
B y 66 12.5 261 209 15100 6:10 220 240 HTLD
HES-11 y 2407 12.5 58 3849 6:00+ 123 205 TLW
HES-1 y 2945 12.5 81 7110 4:56 336 580 SLAG
A y 1070 12.5 80 2200 5:00+ FIRM 230 H
HES-11 y 42 12.5 94 80 1000 5:00+ 240 TLW
B y 36 12.5 180 136 10940 6:25 390 660 65/35 H/POZ
B y 83 12.5 198 150 10500 6:18 300 1120 65/35 H/POZ
HES-7 y 3940 12.5 109 9725 6:00+ 250 280 H
HES-11 y 42 12.5 94 80 1000 180 TLW
HES-11 y 42 12.5 134 101 4650 4:00+ 630 TLW
B y 36 12.5 204 159 14500 8:02 70 200 65/35 H/POZ
B y 36 12.5 235 180 14500 7:16 125 256 65/35 H/POZ
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 185 12.5 126 98 4527 6:30+ 640 1429 TLW
HES-7 y 68 12.5 245 198 15800 9:30+ 0 102 H
B y 372 12.5 120 99 4350 6:00+ 80 120 H
B y 372 12.5 120 99 4350 7:56 100 260 H
A y 220 12.5 0 75 1600 4:00+ 140 420 A
A y 220 12.5 95 85 1600 6:00+ 80 210 H
A y 220 12.5 150 109 5000 2:30 470 500 A
A y 220 12.5 150 109 5000 5:00+ 170 245 H
A y 2517 12.5 0 70 5400 5:20 150 410 A
HES-1 y 3800 12.5 0 81 9500 4:18 800 880 SLAG
HES-8 y 3940 12.5 0 109 9725 3:35 610 810 FLOSTOP III
B y 83 12.5 198 150 10100 3:58 260 610 65/35 H/POZ
B y 83 12.5 198 150 10250 4:35 370 850 65/35 H/POZ
HES-7 y 209 12.5 202 154 14802 5:30+ 350 480 H
HES-7 y 377 12.5 130 100 3906 8:00+ 60 160 H
A y 163 12.5 102 85 1500 5:00+ 60 220 H
A y 1309 12.5 0 65 2300 4:30+ 0 160 H
A y 1309 12.5 0 65 2300 4:30+ 0 120 A
A y 1309 12.5 0 65 2300 5:00+ 65 269 A
B y 280 12.5 218 168 11500 4:55 560 580 65/35 H/POZ
B y 280 12.5 218 168 11500 6:54 365 630 65/35 H/POZ
A y 530 12.5 98 86 1707 5:00+ 70 390 A
A y 530 12.5 121 97 5294 6:00+ 180 390 A
B y 90 12.5 160 120 6800 6:17 160 290 65/35 H/POZ
HES-7 y 186 12.5 173 130 11700 5:00+ 185 325 H
B y 83 12.5 198 151 10250 5:36 161 709 65/35 H/POZ
F y 90 12.5 122 104 3500 3:16 90 180 Micro-fine
A y 6037 12.5 0 65 9000 5:30+ 0 FIRM A
HES-7 y 55 12.5 204 157 12550 4:25 210 314 H
B n 12.5 215 168 13400 5:00 330 765 65/35 H/POZ
HES-7 y 110 12.5 0 207 15785 6:00 450 710 H
HES-7 y 110 12.5 0 207 15785 7:18 350 570 H
HES-7 y 377 12.5 150 114 5806 7:00+ 70 150 H
HES-11 n 12.5 124 98 3500 4:57 440 1076 TLW
A y 650 12.5 116 96 5801 6:30+ 180 260 A
A y 650 12.5 125 101 9302 4:50 260 270 A

y 83 12.5 188 142 9873 5:30+ 290 336 H
HES-7 y 5467 12.5 0 75 8400 7:00+ 110  256 A
B y 36 12.5 219 170 11847 4:47 305 1040 65/35 H/POZ
HES-7 y 6037 12.5 0 95 11850 85  164 H
HES-7 y 35 12.5 215 166 11565 3:43 410  478 H
B y 150 12.5 183 135 8100 5:08 270  430 H
HES-7 y 35 12.5 237 181 11565 5:40 320  430 H
A y 530 12.5 121 97 5294 4:38 220  420 H
A y 530 12.5 98 86 1707 5:00+ 114  320 H
HES-7 y 209 12.5 196 149 13661 5:13 140  220 H
A y 650 12.5 0 101 9302 3:20 200  230 A
B y 55 12.5 307 253 17900 7:47 55   94 HTLD
HES-7 y 650 12.5 164 124 10676 4:30+ 230  360 H
F y 210 12.5 101 88 2300 2:58 220  325 Micro-fine
B y 110 12.5 162 137 9900 5:28 125  227 H
HES-7 y 110 12.5 162 137 9900 6:00+ 270  500 H
HES-7 y 52 12.5 0 145 9600 6:21 213  330 H
B n 12.5 200 152 9900 3:27 310  600 65/35 H/POZ
A y 2800 12.5 0 65 3600 5:00+ 0   60 A
HES-3 y 2800 12.5 0 60 3960 5:38 1020 1230 FLOSTOP I
HES-7 y 1753 12.5 0 70 5000 6:00+ 80  120 A
A y 650 12.5 113 95 6012 5:40 160  290 H
B n 12.5 200 152 9900 7:48 260 1000 65/35 H/POZ
HES-7 y 105 12.5 122 97 3500 6:00+ 750  830 H
A y 650 12.5 113 95 6012 4:39 80  340 A
HES-7 y 45 12.5 213 179 13200 4:30+ 158  410 H
A y 176 12.5 127 101 4500 4:30+ 300  350 H
B y 52 12.5 92 80 1000 5:00+ 163  200 H
HES-7 y 36 12.5 218 168 11500 4:00+ 228  392 H
B y 36 12.5 219 170 14008 5:33 84  330 65/35 H/POZ
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 60 12.5 95 83 1300 5:00+ 175  220 H
B y 52 12.5 128 100 4000 5:10 180  290 H
B y 77 12.5 220 172 13719 3:55 550  800 65/35 H/POZ
B y 52 12.5 128 100 4000 5:00+ 230  340 H
B y 52 12.5 92 80 1000 5:00+ 110  240 H
HES-7 y 52 12.5 0 152 11208 4:33 210  290 H
B y 36 12.5 219 170 14053 5:30 172  455 65/35 H/POZ
B y 52 12.5 129 100 4000 6:00+ 215  260 H
HES-11 y 950 12.5 136 108 5342 4:18 200  660 TLW
A y 1611 12.5 139 110 5424 5:13 130 140 H
HES-11 y 3400 12.5 0 70 5200 7:32 70 250 TLW
HES-11 y 3400 12.5 0 70 5200 7:35 50 430 TLW
B y 110 12.5 92 80 1000 4:00+ 200 270 H
B y 110 12.5 116 95 3000 5:41 200 440 H
B y 63 12.5 132 104 4500 6:34 170 360 H
B y 150 12.5 192 142 8600 5:15 160 830 65/35 H/POZ
HES-11 y 340 12.5 169 127 7400 3:52 770 990 TLW
HES-11 y 340 12.5 187 141 12260 3:03 452 935 TLW
HES-11 y 340 12.5 187 141 12260 2:08 TLW
HES-11 y 340 12.5 187 141 12260 4:18 710 1644 TLW
A y 3600 12.5 0 65 5200 5:00+ 0 0 A
A y 3600 12.5 0 75 6700 4:19 105 603 A
B n 12.5 142 108 5000 4:17 122 209 65/35 A/POZ
A y 220 12.5 95 81 1200 4:00+ 180 380 A
HES-11 y 6200 12.5 0 68 5305 57 157 TLW
HES-11 y 6200 12.5 0 68 5305 3:51 105 380 TLW
HES-1 y 3800 12.5 0 79 9500 3:59 329 365 SLAG
HES-7 y 3778 12.5 0 120 13275 9:45 0 80 H
HES-7 y 186 12.5 164 124 9170 5:00+ 210 2450 H
HES-7 y 290 12.5 182 137 12718 5:38 138 212 H
HES-7 y 40 12.5 245 192 14000 5:30+ 290 340 H
HES-7 y 40 12.5 260 202 14000 340 380 H
HES-11 y 950 12.5 105 91 2890 2:33 220 590 TLW
HES-11 y 950 12.5 141 111 7198 3:44 270 970 TLW
HES-11 y 3400 12.5 0 70 5200 6:45 140 272 TLW
B y 110 12.5 127 100 4050 3:30+ 170 320 H
B y 110 12.5 127 100 4050 3:38 190 310 H
HES-7 y 110 12.5 127 100 4050 6:00+ 130 290 H
B y 110 12.5 137 107 5000 200 350 H
HES-7 y 85 12.5 140 108 5000 6:00+ 79 340 H
HES-7 y 127 12.5 200 152 10752 8:00+ 160 190 H
A y 50 12.5 133 103 4400 6:00+ 150 260 H
A y 3550 12.5 0 85 9858 90 360 H
A y 3550 12.5 0 83 8378 2:33 275 710 A
A y 3550 12.5 0 83 8378 3:41 290 440 A
A y 3550 12.5 0 80 9200 5:00+ 0 94 H
HES-7 n 12.5 0 70 12500 7:00+ 0 95 A
A y 420 12.5 102 89 2045 6:00+ 180 370 A
A y 420 12.5 122 99 3957 6:57 230 340 A
B y 90 12.5 220 177 15500 6:38 540 780 HTLD
HES-7 y 190 12.5 134 102 5621 6:00+ 400 543 H
HES-1 y 3800 12.5 0 64 7340 5:00+ 410 891 SLAG
B y 40 12.5 90 80 900 4:00+ 242 480 65/35 A/POZ
HES-7 y 209 12.5 135 105 5069 4:00+ 70 90 H
HES-7 y 209 12.5 202 153 14000 6:00+ 352 419 H
A y 5200 12.5 0 75 10353 5:00+ 50 100 H
A y 5200 12.5 0 115 10300 8:00+ 30 60 H
B y 300 12.6 110 4235 6:00+ 61 116 65/35 H/POZ
B n 12.6 200 150 10000 4:14 366 65/35 H/POZ
HES-11 y 415 12.6 124 100 5068 3:00 TLW
HES-11 y 1754 12.6 192 159 12875 3:11  530 1340 2/1 TLW/H
HES-11 y 1754 12.6 178 149 11391 3:00  438 1250 2/1 TLW/H
HES-11 y 1754 12.6 174 146 10870 5:01 402 670 2/1 TLW/H
F y 71 12.6 135 112 4500 3:30 1790 1917 Micro-fine
F y 71 12.6 135 112 4500 4:17 605 671 Micro-fine
F y 71 12.6 135 112 4500 4:44 428 494 Micro-fine
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

F y 71 12.6 125 106 3200 3:30 625 692 Micro-fine
B y 20 12.6 98 86 1700 4:49 190 270 H
B y 300 12.6 111 5820 5:00+ 60 255 65/35 H/POZ
B y 150 12.6 215 160 10000 3:54 586 816 65/35 H/POZ
B y 300 12.6 92 2200 4:30+ 109 265 65/35 H/POZ
B y 300 12.6 110 91 2200 4:30+ 79 212 65/35 H/POZ
B y 300 12.6 82 1100 4:30+ 150 188 65/35 H/POZ
HES-11 n 12.6 282 240 15764 6:28 711 711 2/1 TLW/H
B n 12.6 120 96 3000 4:06 136 280 65/35 A/POZ
B y 45 12.6 93 6206 5:00+ 155 220 65/35 H/POZ
B y 90 12.6 184 147 12438 6:35 0 236 65/35 H/POZ
HES-11 y 760 12.6 117 99 4303 4:30 128 276 TLW
HES-11 y 50 12.6 95 82 1200 6:00+ 79 102 1/1 TLW/H
B y 240 12.6 139 5600 6:24 65/35 H/POZ
B y 200 12.6 119 96 4800 4:00+ 310 370 H
B y 2161 12.6 93 7400 189 248 65/35 A/POZ
B n 12.6 256 207 14700 4:45 1260 1310 65/35 H/POZ
B n 12.6 256 207 14700 7:55 458 925 65/35 H/POZ
HES-3 y 2920 12.6 65 5200 5:00 FLOSTOP I
B y 200 12.6 119 96 4800 4:00+ 210 440 H
HES-11 y 101 12.6 210 163 12227 4:00 190 1760 TLW
B y 41 12.6 192 145 10423 5:49 0 1130 65/35 H/POZ
B y 182 12.6 190 144 9300 4:29 140 440 65/35 H/POZ
B y 182 12.6 190 144 9300 3:33 50/50 H/POZ
B y 150 12.6 195 143 8500 3:08 65/35 H/POZ
B y 110 12.6 146 114 6000 5:36 290 640 H
B y 41 12.6 205 154 10050 4:48 280 1155 65/35 H/POZ
B y 40 12.6 106 91 2710 4:00+ 270 480 H
HES-11 y 1754 12.6 188 152 14050 3:44 340 1350 2/1 TLW/H
HES-11 y 1754 12.6 218 169 16740 5:50 640 945 2/1 TLW/H
HES-11 y 1754 12.6 94 5500 5:00+ 220 590 2/1 TLW/H
HES-11 y 1754 12.6 94 5560 5:00+ 100 240 2/1 TLW/H
B n 12.6 85 80 300 290 85/15 A/POZ
B y 52 12.6 128 101 4000 5:00 480 555 A
B y 52 12.6 92 80 1000 4:00+ 190  300 A
HES-3 y 6201 12.6 65 7300 3:34 140  280 FLOSTOP I
HES-11 y 760 12.6 138 114 7220 7:18 198 1147 TLW
B n 12.6 200 155 11000 3:43 359 1130 65/35 H/POZ
B y 76 12.6 92 2300 4:35 116 214 A
B y 200 12.6 98 4000 5:36 H
B y 200 12.6 98 4000 4:37 H
B y 52 12.6 134 104 4500 5:20 240 410 A
B y 76 12.6 130 103 4500 4:35 251 551 H
B y 76 12.6 130 103 4500 4:27 387 721 H
B y 200 12.6 140 107 5369 5:00 110 160 H
B y 40 12.6 138 106 5010 8:30 H
B y 40 12.6 138 106 5010 4:19 H
B y 553 12.6 120 5500 9:24 H
HES-11 y 1050 12.6 70 2400 287 TLW
B y 553 12.6 108 6800 7:59 330 H
B y 76 12.6 114 99 3300 4:15 310 360 A
B y 35 12.6 107 92 2380 5:20 195 H
B y 35 12.6 106 91 2300 5:03 H
B y 35 12.6 106 91 2300 3:30+ 256 437 H
B y 40 12.6 93 80 1000 6:30+ 79 H
B y 40 12.6 100 84 1450 6:30 155 289 H
B y 76 12.6 91 80 1000 4:00+ 170 330 A
B y 52 12.6 92 80 1000 4:00+  120  390 A
B y 76 12.6 80 750 4:38 121 239 A
B y 52 12.6 128 101 4000 5:38  200  530 A
HES-11 n 12.6 100 91 1500 4:18 212 417 2/1 TLW/H
B y 20 12.6 98 86 1700 5:00+ 190 350 H
B n 12.6 211 163 10900 6:30 280 831 65/35 H/POZ
A n 12.6 80 270 4:00+ 111 231 A
B n 12.6 93 2500 0 50 HPLC
B n 12.6 160 12000 5:42 272 529 H
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B n 12.6 160 12000 5:36 88 489 H
A n 12.6 110 90 2000 6:23 366 470 A
B n 12.6 200 152 10000 4:03 0 1194 65/35 H/POZ
B y 80 12.6 140 113 5963 4:25 324 829 H
HES-11 y 332 12.6 120 100 4126 4:55 82 663 TLW
HES-11 y 760 12.6 138 114 7220 6:12 556 1482 TLW
B y 26 12.6 165 10500 8:58 H
B y 26 12.6 165 10500 5:21 H
B y 200 12.6 140 9100 5:05 H
B y 35 12.6 134 8210 14:45 H
HES-7 y 120 12.6 115 6000 14:53 H
B y 35 12.6 87 1750 5:40 H
B y 165 12.6 87 1732 3:47 200 341 A
B y 35 12.6 118 8445 8:00 0 630 H
HES-11 y 1485 12.6 143 119 7252 5:45 122 441 TLW
B y 35 12.6 157 119 8100 6:47 60 390 H
B n 12.6 219 167 10750 5:05 700 980 65/35 H/POZ
B n 12.6 280 214 11671 3:30 390 630 HTLD
B y 35 12.6 141 8950 4:47 0 395 H
HES-7 y 210 12.6 136 9820 6:45 290 380 H
B y 110 12.6 140 107 5000 160 250 H
B y 110 12.6 140 107 5000 4:53 95 230 H
B y 38 12.6 126 7222 5:36 260 530 H
B y 52 12.6 184 12930 4:58 H
B y 110 12.6 140 107 5000 6:44 120 230 H
B n 12.6 256 207 14700 7:10 680 1260 65/35 H/POZ
B y 80 12.6 188 142 9483 4:10 75 65/35 H/POZ
B y 50 12.6 122 97 3500 6:22 170  200 H
B n 12.6 80 1100 5:00+ 50/50 H/POZ
B n 12.6 190 10000 8:00+ H
B n 12.6 112 4000 4:16 H
B y 52 12.6 187 14555 10:07 H
B y 52 12.6 137 104 4500 4:25 250 290 H
B y 52 12.6 0 143 10600 5:32 SET  570 H
HES-11 y 2800 12.6 0 82 12424 9:29 TLW
HES-11 y 2588 12.6 0 82 12424 7:02 160 380 TLW
B y 2800 12.6 0 82 12424 10:16 90 211 H
B y 2800 12.6 0 73 6820 10:32 130 200 H
B y 2800 12.6 0 79 9938 6:19 25 120 H
B n 12.6 280 214 11671 2:28 HTLD
B y 52 12.6 0 143 10600 7:50 FIRM  440 H
B y 2000 12.6 0 75 6400 7:29 100  220 H
B y 52 12.6 0 152 11208 4:01 280  620 H
B y 3000 12.6 0 73 6600 8:29 140  230 H
B y 52 12.6 0 145 9600 4:30 80  350 H
B y 55 12.6 92 80 900 5:00+ 90  300 H
B y 55 12.6 131 103 4400 6:43 270  420 H
B y 2800 12.6 0 80 8720 6:50 70  140 H
B y 2800 12.6 0 73 6894 7:28 90  180 H
B y 2000 12.6 0 87 9200 4:20 150  410 H
B y 50 12.6 122 97 3500 4:04 135  220 H
HES-7 y 200 12.6 145 108 9531 6:00+ 254 400 H
B y 110 12.6 182 137 8930 4:27 230 490 H
B y 181 12.6 123 7683 6:14 170 620 H
B y 35 12.6 126 7289 4:37 480 670 H
HES-7 y 190 12.6 148 10200 6:03 220 H
HES-7 y 190 12.6 148 10200 8:55 170 600 H
B y 2588 12.6 77 8100 5:40 H
B y 2588 12.6 73 6700 5:53 60 150 H
B y 2588 12.6 73 6700 6:00+ 30 40 H
B y 50 12.6 120 98 3817 7:33 99 280 H
B n 12.6 265 218 14700 8:22 644 1290 65/35 H/POZ
B n 12.6 250 202 14000 6:31 450 680 65/35 H/POZ
B y 41 12.6 106 91 2800 4:41 100 190 H
B y 35 12.6 142 9000 7:45 H
B y 52 12.6 117 96 3100 4:34 130 270 H
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 144 12.6 129 8792 3:48 H
B y 190 12.6 134 105 5300 6:00 128 800 H
B y 38 12.6 126 98 4114 5:47 H
B y 38 12.6 91 81 1100 6:23 50 100 H
B n 12.6 250 202 14000 5:32 300 565 65/35 H/POZ
B n 12.6 225 175 11600 4:32 280 750 65/35 H/POZ
B y 35 12.6 118 8673 4:49 280 370 H
B y 69 12.6 174 12833 7:10 128 720 H
B y 144 12.6 172 129 7900 3:39 400 450 H
B y 35 12.6 115 96 3800 3:36 250 420 H
B y 52 12.6 150 10443 8:40 0 950 H
B y 190 12.6 148 148 10200 9:03 0 510 H
B y 2800 12.6 0 75 7090 7:41 105 280 H
HES-7 y 200 12.6 145 108 9531 4:00+ H
B y 52 12.6 134 104 4500 4:19 150 350 H
B y 35 12.6 119 97 3300 3:50 180 340 H
B y 76 12.6 137 8510 5:53 FIRM 380 H
HES-7 y 99 12.6 215 164 13487 3:46 243 377 H
HES-7 y 200 12.6 129 103 4555 6:00+ 220 315 H
B n 12.6 272 228 16621 6:12 450 490 65/35 H/POZ
HES-7 y 200 12.6 129 103 4555 6:00+ 120 1710 H
B n 12.6 260 211 14900 4:18 320 1000 65/35 H/POZ
B y 200 12.6 129 103 4555 3:52 160 200 H
B n 12.6 140 116 5000 4:07 130 290 65/35 A/POZ
HES-7 y 52 12.6 162 141 8900 5:58 387 510 H
HES-7 y 52 12.6 141 8900 5:37 242 1350 H
B y 35 12.6 119 6430 5:29 H
B y 52 12.6 120 6650 5:34 H
B y 52 12.6 120 6650 4:43 208 430 H
B y 181 12.6 107 6038 6:29 140 300 H
B y 35 12.6 94 2857 4:51 100 250 H
HES-7 y 35 12.6 244 192 13700 6:31 200 340 H
B y 52 12.6 128 101 4000 6:02 150 154 H
B y 35 12.6 123 99 3657 3:44 196 350 H
B y 35 12.6 131 7900 5:49 0 330 H
B n 12.7 215 166 11030 5:20 291 990 65/35 H/POZ
B y 139 12.7 165 126 7500 5:10 272 519 65/35 H/POZ
B n 12.7 235 187 12900 5:13 65/35 H/POZ
HES-11 y 261 12.7 112 94 2600 5:30+ 342 567 TLW
HES-11 y 261 12.7 94 2650 5:30+ 26 851 TLW
HES-11 y 261 12.7 113 95 2930 5:30+ 376 874 TLW
B n 12.7 110 93 2500 385 65/35 A/POZ
HES-11 y 261 12.7 118 97 3180 5:36 405 1227 TLW
HES-11 y 261 12.7 101 4200 5:35 656 662 TLW
HES-11 y 261 12.7 105 4750 4:35 777 928 TLW
HES-11 y 80 12.7 124 100 4030 5:05 1446 TLW
HES-11 y 105 12.7 189 144 9400 4:25 1205 TLW
B n 12.7 190 143 9000 4:33 360 1200 65/35 H/POZ
HES-11 y 130 12.7 171 12632 6:20 116 1695 TLW
B n 12.7 225 175 11600 2:19 65/35 H/POZ
HES-8 y 800 12.7 65 1625 5:44 248 391 A
HES-11 y 225 12.7 120 98 3400 5:07 175 753 TLW
B y 529 12.7 127 110 5896 4:57 65/35 H/POZ
HES-11 y 354 12.7 93 3500 4:20 326 594 TLW
HES-11 y 354 12.7 93 3500 4:10 567 1028 TLW
HES-11 y 130 12.7 171 12850 6:10 323 1593 TLW
HES-8 y 1500 12.7 65 2800 5:36 83 90 A
HES-11 y 130 12.7 218 171 12632 6:00 581 1529 TLW
HES-11 y 800 12.7 65 1625 115 200 TLW
HES-8 y 800 12.7 70 1625 6:00+ 0 0 A
HES-11 y 800 12.7 70 1625 6:30+ 40 57 TLW
B n 12.7 177 133 8100 5:27 667 65/35 H/POZ
B y 40 12.7 163 122 6900 4:54 243 765 65/35 H/POZ
B n 12.7 220 167 11050 3:03 233 1163 65/35 H/POZ
HES-8 y 1500 12.7 74 3870 3:52 226 250 A
HES-11 y 200 12.7 165 124 7281 3:52 594 1405 TLW
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 82 12.7 170 136 9000 4:58 309 65/35 H/POZ
A y 82 12.7 80 100 544 A
B n 12.7 126 100 3850 3:31 65/35 A/POZ
B n 12.7 153 10496 7:12 25/75 H/POZ
B y 122 12.7 91 80 924 4:00+    0  390 H
B y 120 12.7 95 83 1300 6:00 220 421 H
HES-11 y 1100 12.7 70 2400 6:30+ 119 202 TLW
A y 250 12.7 115 97 3500 2:40 320 380 A
B y 137 12.7 124 100 4044 5:50 172 427 H
B y 137 12.7 119 98 3500 5:28 H
HES-11 y 107 12.7 128 101 4000 6:00+ 844 1653 TLW
HES-11 y 1100 12.7 85 4700 4:40 346 694 TLW
HES-11 y 1100 12.7 116 100 4700 4:59 298 594 TLW
B n 12.7 223 173 11250 3:58 65/35 H/POZ
B y 122 12.7 115 6007 6:41 190 683 H
B n 12.7 215 165 10800 3:19 65/35 H/POZ
B n 12.7 224 175 12000 4:58 0 831 65/35 H/POZ
B n 12.7 228 178 11800 2:42 65/35 H/POZ
B n 12.7 188 142 9000 6:10 0 138 65/35 H/POZ
B n 12.7 170 123 6810 3:14 231 686 65/35 H/POZ
A y 210 12.7 140 104 4410 5:15 245 380 H
B y 290 12.7 125 107 4906 2:28 200 379 65/35 A/POZ
HES-11 y 80 12.7 160 123 7600 4:17 293 1462 TLW
B y 111 12.7 99 3730 7:07 H
B y 1470 12.7 70 2600 6:46 A
B y 250 12.7 80 1000 6:47 H
HES-7 y 45 12.7 202 154 11157 4:58 H
HES-11 y 80 12.7 175 134 8800 4:54 0 1447 TLW
B y 34 12.7 194 148 12600 6:01 64 290 65/35 H/POZ
B n 12.7 197 152 10650 4:01 65/35 H/POZ
B n 12.7 230 182 12750 5:58 80 720 65/35 H/POZ
HES-11 y 354 12.7 130 106 5000 3:57 TLW
B n 12.7 134 104 4500 177 330 65/35 A/POZ
B n 12.7 150 113 5800 6:15 320  571 65/35 H/POZ
B y 122 12.7 91 80 920 6:39 150 340 H
A y 7612 12.7 82 14000 4:00+ 80 210 H
HES-3 y 2920 12.7 65 5200 4:30 140 610 FLOSTOP I
A y 3214 12.7 95 9400 5:00+ 194 330 H
HES-11 n 12.7 203 156 11060 3:29 890 1160 TLW
HES-11 n 12.7 203 156 11060 2:45 1342 1414 TLW
A y 210 12.7 132 103 4500 7:00+ 400 450 H
B n 12.7 214 158 9600 6:22 40 775 65/35 H/POZ
B n 12.7 196 142 8350 4:20 440 1110 65/35 H/POZ
A y 3125 12.7 70 7500 7:00+ 70 220 H
B n 12.7 270 224 14700 6:00+ 65/35 H/POZ
B n 12.7 284 234 14600 8:00+ 660 800 65/35 H/POZ
HES-11 y 260 12.7 182 134 9620 2:38 1045 1147 TLW
B n 12.7 220 170 11220 3:51 410 840 65/35 H/POZ
B n 12.7 260 212 13750 7:50 0 620 65/35 H/POZ
F n 12.7 230 192 12838 4:07 570 880 Micro-fine
B n 12.7 212 157 9600 6:22 40 630 65/35 H/POZ
HES-3 y 3500 12.7 65 5475 3:15 FIRM 160 FLOSTOP I
B n 12.7 293 245 15280 8:00+ 65/35 H/POZ
A y 3125 12.7 80 8400 5:00+ 110 150 H
B n 12.7 280 229 14360 5:26 815 1200 65/35 H/POZ
B n 12.7 287 238 14800 6:30 679 790 65/35 H/POZ
B n 12.7 273 221 13850 6:12 430 650 65/35 H/POZ
B n 12.7 263 209 13089 6:22 590 810 65/35 H/POZ
B n 12.7 238 190 13150 5:44 710 850 65/35 H/POZ
HES-11 y 40 12.7 207 159 11644 3:45 877 1584 TLW
B n 12.7 305 260 16100 6:22 660 790 65/35 H/POZ
B n 12.7 152 115 6000 4:39 65/35 H/POZ
B y 34 12.7 194 148 12600 4:07 228 553 65/35 H/POZ
B n 12.7 187 131 7168 2:12 HLC
HES-11 y 800 12.7 60 850 6:37 67 191 TLW
HES-11 y 120 12.7 160 120 6700 3:50 1000 1700 TLW
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*Slurry Type
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Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 688 12.7 138 115 7100 4:10 121 224 65/35 H/POZ
B n 12.7 220 170 11200 4:41 65/35 H/POZ
A y 57 12.7 97 85 1500 3:00+ 250 400 A
B n 12.7 105 90 2100 6:00+ 53 97 65/35 A/POZ
B n 12.7 101 4300 2:37 65/35 A/POZ
B n 12.7 122 99 3527 6:11  230  270 65/35 A/POZ
B n 12.7 122 99 3527 5:21  265  330 65/35 A/POZ
B n 12.7 186 140 8800 4:02 65/35 H/POZ
B n 12.7 204 154 9750 5:40 65/35 H/POZ
B y 35 12.7 206 158 10500 4:01 159 662 65/35 H/POZ
B n 12.7 190 144 9200 4:40 0 1725 65/35 H/POZ
B n 12.7 170 10000 6:19 0 982 65/35 H/POZ
HES-11 y 40 12.7 207 159 10800 3:52 0 1346 TLW
HES-11 y 170 12.7 145 106 4500 5:00+ 875 950 TLW
HES-11 y 170 12.7 127 100 4900 5:21 394 825 TLW
B n 12.7 200 152 10000 3:45 685 65/35 H/POZ
B n 12.7 198 149 9450 5:00+ 65/35 H/POZ
B n 12.7 191 145 9300 6:00 0 100 65/35 H/POZ
B n 12.7 221 172 11750 4:43 65/35 H/POZ
B n 12.7 205 154 9600 2:45 65/35 H/POZ
B n 12.7 130 101 4000 3:49 170 231 65/35 A/POZ
B y 23 12.7 125 8865 7:00+ 977 25/75 H/POZ
B n 12.7 178 130 7500 4:12 370 790 65/35 H/POZ
B y 10 12.7 119 5200 5:18 250 442 65/35 H/POZ
HES-11 y 260 12.7 182 134 9620 3:32 1617 1953 TLW
B n 12.7 208 160 10700 6:31 0 1381 65/35 H/POZ
B y 18 12.8 92 80 1000 5:17 170 345 65/35 A/POZ
B y 22 12.8 113 95 3000 3:00+ 247 688 65/35 A/POZ
HES-7 y 134 12.8 190 145 11139 4:09 312 521 H
B y 134 12.8 190 145 11139 4:37 105 280 65/35 H/POZ
HES-11 y 295 12.8 121 98 3471 5:33 525 1040 TLW
HES-11 y 295 12.8 133 104 4450 4:54 840 1920 TLW
B n 12.8 191 143 8900 3:03 600 1712 50/50 H/POZ
B n 12.8 299 236 12900 3:45 65/35 H/POZ
HES-8 y 3944 12.8 70 3950 2:44 787 1682 A
B y 16 12.8 90 80 800 3:00+ 210 65/35 A/POZ
HES-11 y 760 12.8 138 113 6200 5:30 249 2055 TLW
B y 18 12.8 92 80 1000 6:45 197 268 65/35 A/POZ
HES-11 y 760 12.8 138 114 7172 6:00 247 1345 TLW
B n 12.8 80 2500 5:00+ 139 290 65/35 A/POZ
B n 12.8 110 93 2500 4:40 255 329 65/35 A/POZ
B n 12.8 101 91 2500 5:14 128 282 65/35 A/POZ
B n 12.8 111 93 2500 4:20 65/35 A/POZ
B y 430 12.8 122 98 3500 6:00+ 65/35 A/POZ
B n 12.8 90 3000 6:00+ 320 1818 65/35 A/POZ
B y 18 12.8 116 96 3000 3:04 402 530 65/35 A/POZ
B n 12.8 115 97 3500 3:30 65/35 A/POZ
B n 12.8 115 97 3500 4:07 65/35 A/POZ
B n 12.8 113 95 3000 3:18 237 412 65/35 A/POZ
B y 40 12.8 206 158 10550 5:00+ 259 1115 65/35 H/POZ
B y 18 12.8 89 80 850 4:00+ 230 290 65/35 A/POZ
B n 12.8 205 157 10350 3:25 65/35 H/POZ
HES-11 y 120 12.8 190 153 12375 4:40 1079 1651 TLW
HES-3 y 6500 12.8 55 7950 4:42 0 150 A
HES-11 y 80 12.8 160 131 6200 2:40 TLW
B n 12.8 100 87 1700 6:18 65/35 A/POZ
B n 12.8 109 91 2250 5:05 201 389 65/35 A/POZ
B n 12.8 215 164 10400 5:00 65/35 H/POZ
B y 52 12.8 213 166 13035 2:15 H
B y 52 12.8 213 166 13035 3:24 185 268 H
B y 1470 12.8 80 5600 5:55 H
B y 1470 12.8 80 5600 5:28 H
F n 12.8 262 216 13000 3:30 1784 2023 Micro-fine
HES-11 y 760 12.8 138 114 7310 5:15 263 1229 TLW
HES-11 n 12.8 122 98 3500 3:31 753 1464 TLW
B n 12.8 120 98 3500 3:57 250 65/35 A/POZ
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B n 12.8 206 159 10845 4:03 80 1657 65/35 H/POZ
B n 12.8 134 104 4500 5:12 148 325 65/35 H/POZ
B y 100 12.8 164 122 8200 4:10  257  669 65/35 H/POZ
B y 100 12.8 172 130 9900 4:39  300  710 65/35 H/POZ
B n 12.8 220 172 11800 4:30 0 1078 65/35 H/POZ
B n 12.8 236 188 12995 7:20 65/35 H/POZ
B n 12.8 223 173 11500 7:45 65/35 H/POZ
HES-11 n 12.8 145 119 5200 3:24 878 1279 TLW
B y 200 12.8 129 103 5000 5:05 65/35 H/POZ
HES-11 y 470 12.8 105 4600 4:32 550 800 TLW
HES-11 y 1050 12.8 65 4500 7:00+ 0 0 TLW
B n 12.8 95 80 1000 226 65/35 H/POZ
A n 12.8 0 75 6000 5:57 45 142 A
B y 18 12.8 118 97 3200 4:30+ 277 580 65/35 A/POZ
HES-7 n 12.8 218 170 11875 4:23 2020 3280 H
B y 22 12.8 90 80 900 5:00+ 190 250 65/35 A/POZ
B y 18 12.8 92 80 1000 4:00+ 180 250 65/35 A/POZ
B y 22 12.8 116 96 3000 2:30 245 380 65/35 A/POZ
HES-11 n 12.8 155 126 6350 3:06 1170 1260 TLW
B y 22 12.8 118 97 3200 3:30+ 240 415 65/35 A/POZ
HES-7 y 189 12.8 132 103 4300 7:00+ 126 260 H
B y 62 12.8 214 187 13200 10:00+ 0 H
B y 432 12.8 165 124 9550 3:56 110 270 65/35 H/POZ
HES-11 y 68 12.8 245 198 15800 6:34 1022 1663 TLW
B n 12.8 218 170 11875 5:30 450 580 65/35 H/POZ
B y 1047 12.8 180 135 9100 4:05 440 530 H
HES-11 y 760 12.8 104 6750 4:00 TLW
A n 12.8 0 75 6000 6:00+ 0 68 A
A n 12.8 0 65 8000 6:42 0 190 A
HES-7 y 470 12.8 145 114 6000 5:27 395 1211 TLW
HES-7 y 68 12.8 245 198 15800 7:25 325 434 H
HES-11 y 760 12.8 128 111 6090 2:48 TLW
B y 365 12.8 139 107 8800 5:34 177 287 65/35 H/POZ
B y 365 12.8 142 107 8800 6:00+ 133 157 65/35 H/POZ
B n 12.8 140 109 5400 5:38 207 362 65/35 H/POZ
B n 12.8 169 128 7700 5:30+ 144 167 65/35 H/POZ
B n 12.8 180 136 8366 3:38 410 723 H
B n 12.8 180 138 10300 5:23 90 336 65/35 H/POZ
HES-11 n 12.8 105 95 3100 4:28 381 880 TLW
HES-11 n 12.8 213 166 12100 7:15 0 1647 TLW
HES-11 n 12.8 213 166 12100 1432 1894 TLW
HES-11 n 12.8 145 119 5000 2:40 885 1695 TLW
HES-11 y 760 12.8 128 111 6090 4:45 170 390 TLW
B y 113 12.8 185 139 9615 3:30 220 390 65/35 H/POZ
HES-7 y 1120 12.8 0 123 11393 4:00+ 130 270 H
B y 134 12.8 185 142 9779 3:46 140 340 65/35 H/POZ
B y 134 12.8 185 142 9779 4:25 110 196 65/35 H/POZ
B y 134 12.8 190 146 11410 3:32 110 190 65/35 H/POZ
B y 182 12.8 190 156 9700 3:17 510 660 H
B y 60 12.8 290 249 17500 7:10 605 HTLD
B y 60 12.8 290 249 17500 7:20 240 400 HTLD
HES-7 y 152 12.8 165 115 8700 4:00+ H
HES-7 y 225 12.8 161 121 7233 5:11 270 460 H
HES-11 y 107 12.8 210 163 12227 4:31 1150 1640 TLW
HES-11 y 48 12.8 139 106 5200 4:30+ 750 1570 TLW
B y 50 12.9 310 255 16000 8:00+ HTLD
B y 200 12.9 140 9100 6:28 H
B y 1100 12.9 135 104 4500 4:36 208 464 65/35 H/POZ
B y 350 12.9 255 206 14600 5:28 487 731 HTLD
B n 12.9 210 163 11750 6:26 0 248 H
B n 12.9 315 265 15815 4:24 HTLD
B n 12.9 275 226 14500 5:43 765 1950 HTLD
B n 12.9 290 237 14500 5:00+ HTLD
B y 35 12.9 175 13010 3:44 52 296 H
B n 12.9 270 223 14500 5:20 680 1220 HTLD
B n 12.9 275 226 14400 4:33  530  600 HTLD
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HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B n 12.9 275 226 14400 1:55 HTLD
B n 12.9 260 210 13520 4:22 620 880 HTLD
B n 12.9 275 226 14430 4:46 650 760 HTLD
B n 12.9 145 106 4500 5:00+ 115 270 60/40 A/POZ
HES-1 y 3214 12.9 95 9037 6:36 390 455 SLAG
B y 50 12.9 240 196 16000 7:00+ 490 790 HTLD
B n 12.9 223 183 11300 3:37 348 553 H
B n 13.0 96 3500 86 168 65/35 A/POZ
B n 13.0 96 3500 71 81 25/75 A/POZ
B n 13.0 225 176 12000 4:40 780 1225 25/75 H/POZ
HES-11 n 13.0 111 98 2500 2:29 523 848 TLW
B n 13.0 230 167 10000 4:23 400 940 65/35 H/POZ
B n 13.0 230 166 9855 4:20 65/35 H/POZ
HES-11 n 13.0 172 125 6942 5:45 1865 2362 TLW
A n 13.0 115 100 3000 260 442 A
B y 40 13.0 175 133 8560 5:22 0 418 H
HES-11 y 40 13.0 210 176 12300 3:15 1724 1796 TLW
HES-11 n 13.0 100 91 1500 2:56 397 850 TLW
HES-11 n 13.0 206 158 10500 4:18 611 694 TLW
B n 13.0 235 187 12850 5:40 1156 1670 65/35 H/POZ
HES-11 n 13.0 95 80 1000 4:00+ 131 301 TLW
B n 13.0 204 156 10321 5:53 310 975 65/35 H/POZ
B n 13.0 224 175 12019 4:19 980 1080 65/35 H/POZ
HES-11 n 13.0 222 173 11800 3:54 2/1 TLW/H
HES-11 n 13.0 100 91 1700 4:00+ 595 858 TLW
HES-11 n 13.0 170 12423 6:18 1408 1954 2/1 TLW/H
HES-11 n 13.0 135 112 4600 2:37 1240 2034 TLW
B y 102 13.0 187 133 10095 3:14 430 720 H
B y 77 13.0 160 115 5800 3:33 188 838 65/35 H/POZ
HES-11 y 15 13.0 165 134 7100 4:03 0 1249 TLW
HES-11 y 15 13.0 128 102 4200 3:00+ 203 634 TLW
HES-11 n 13.0 230 182 12900 6:00+ 2/1 TLW/H
HES-11 n 13.0 215 168 12720 5:50 840 1125 2/1 TLW/H
HES-11 n 13.0 222 175 12913 5:40 1020 3483 2/1 TLW/H
HES-11 n 13.0 178 140 9400 6:30 707 1691 2/1 TLW/H
HES-11 n 13.0 230 185 13945 4:07 1342 2526 2/1 TLW/H
B n 13.0 215 168 12720 5:25 385 816 65/35 H/POZ
B n 13.0 185 142 9500 5:42 0 641 65/35 H/POZ
B n 13.0 250 186 11300 3:39   690  870 65/35 H/POZ
B n 13.0 134 103 4350 4:45 440 510 A
B n 13.0 142 108 5000 2:24 65/35 A/POZ
HES-3 n 13.0 50 6600 8:20 A
B n 13.0 215 166 11150 5:26 1686 1730 50/50 H/POZ
B n 13.0 329 292 18300 8:00 HTLD
B n 13.0 345 314 19500 7:02 --- 113 HTLD
B n 13.0 345 314 19500 6:52 315 1563 HTLD
B n 13.0 207 13000 15:00+ 350 390 HTLD
B n 13.0 207 13000 14:00+ 0 220 HTLD
HES-11 n 13.0 215 167 11780 4:51 747 1068 2/1 TLW/H
HES-7 y 3800 13.0 120 9660 6:30+ 0 375 H
B y 84 13.0 300 244 16316 5:44 65/35 H/POZ
B y 84 13.0 300 244 16316 3:52 600  776 65/35 H/POZ
HES-11 y 240 13.0 141 116 4700 2:58 1096 1737 TLW
B y 43 13.0 219 170 13067 4:05 1710 1980 50/50 H/POZ
HES-7 y 27 13.0 216 169 12800 6:02 543 676 H
HES-11 y 55 13.0 98 85 1500 711 TLW
HES-11 y 55 13.0 98 85 1500 2:02 393 825 TLW
HES-11 y 60 13.0 183 138 8600 4:03 420 1550 TLW
B y 85 13.0 207 159 10660 6:30+   370  870 65/35 H/POZ
B y 85 13.0 207 159 10660 3:19   120  310 65/35 H/POZ
B y 80 13.0 200 152 10204 5:56 0 571 65/35 H/POZ

y 10 13.0 215 167 11200 467 553 H
B y 10 13.0 215 167 11200 7:08 0 1173 65/35 H/POZ
B y 110 13.0 206 158 10500 3:04 767 1011 50/50 H/POZ
HES-11 y 120 13.0 190 157 13048 5:26 0 1814 TLW
HES-11 y 120 13.0 211 167 13048 5:20 0 855 TLW

DE-FC26-00NT40919 Fourth Quarterly Technical Progress Report C-52
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HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 y 120 13.0 165 137 10600 5:13 26 2211 TLW
HES-11 y 120 13.0 240 17500 9:47 TLW
HES-11 y 120 13.0 240 17500 8:15 80 100 TLW
HES-7 y 130 13.0 204 156 13038 5:04   450 H
HES-7 y 130 13.0 147 9549 6:00 H
HES-7 y 137 13.0 132 9814 5:43 920 H
HES-7 y 137 13.0 132 8000 6:27 260 420 H
HES-11 y 147 13.0 92 80 1000 6:00+ 219 632 TLW
B y 170 13.0 160 127 9917 5:09 89 628 65/35 H/POZ
B y 170 13.0 160 130 8641 4:29 66 358 65/35 H/POZ
HES-7 y 180 13.0 193 146 9925 3:44 316 340 H
B y 180 13.0 193 146 9925 3:04 305 535 50/50 H/POZ
HES-11 y 180 13.0 143 115 7200 3:26 1313 2440 TLW
HES-11 y 180 13.0 143 115 7200 3:29 1050 1730 TLW
B y 210 13.0 148 112 5650 4:44 178 263 65/35 H/POZ
F y 200 13.0 160 160 8100 0:18 Micro-fine
HES-11 y 250 13.0 133 104 6872 7:20 673 1549 TLW
HES-11 y 250 13.0 134 104 5664 4:27 725 1199 TLW
HES-11 y 250 13.0 136 105 6085 4:18 342 654 TLW
HES-11 y 250 13.0 134 105 6485 4:45 474 1191 TLW
HES-11 y 250 13.0 140 109 7700 5:45 539 1250 TLW
HES-11 y 250 13.0 148 112 7475 3:38 309 1324 TLW
HES-11 y 250 13.0 134 105 6485 4:30 746 1235 TLW
HES-11 y 1491 13.0 143 119 7252 4:57 361 1465 TLW
MICROFINE y 1800 13.0 74 3870 3:21 A
HES-11 y 220 13.0 120 105 5300 7:14 430 1170 TLW
HES-11 y 200 13.0 0 80 50 150  270 TLW
B y 645 13.0 111 6500 6:30+ 60 135 50/50 H/POZ
HES-11 y 700 13.0 142 107 4800 4:30 466 1200 TLW
B y 630 13.0 141 109 5144 4:20 222 290 H
A y 557 13.0 141 109 5144 6:19 140 180 H
B y 557 13.0 141 109 5148 4:40 200 410 H
HES-3 y 1195 13.0 80 2770 2:49 FLOSTOP I
HES-7 y 1756 13.0 120 12183 4:54 430 616 H
HES-11 y 760 13.0 104 6750 6:20 300 TLW
B y 2046 13.0 80 8537 187 65/35 A/POZ
A y 340 13.0 130 106 5000 6:00+ 310 1250 H
B y 220 13.0 178 134 14596 4:00 404 551 65/35 H/POZ
HES-7 y 600 13.0 156 118 7400 6:00+ 315 407 H
HES-7 y 600 13.0 156 118 7400 6:30+ 862 1246 H
HES-7 y 2000 13.0 0 82 12429 10:00+ 0 188 H
B y 220 13.0 159 120 10907 3:14 65/35 H/POZ
A y 300 13.0 114 97 3525 5:00+ 170 350 H
HES-3 y 1611 13.0 80 3700 2:50 A
HES-3 y 1611 13.0 80 3700 3:55 588 A
HES-3 y 1611 13.0 80 3700 1:36 A
HES-3 y 1611 13.0 80 3700 2:22 1244 1671 A
HES-3 y 1611 13.0 80 3700 2:35 A
B y 688 13.0 138 117 6950 2:45 208 851 65/35 H/POZ
HES-7 y 1419 13.0 95 6600 6:47 268 537 A
HES-7 y 1419 13.0 140 9744 6:40 309 554 A
HES-7 y 1419 13.0 128 8900 6:15 224 530 A
HES-11 y 2200 13.0 82 4500 5:10   130  180 TLW
HES-7 y 3393 13.0 0 75 8000 5:00+ 0   74 A
HES-7 y 5100 13.0 0 90 13000 5:57 174  240 H
B n 13.0 285 236 14830 7:00+     0   95 HFC-12.5
HES-11 n 13.0 190 152 7820 2:19 2084 2338 TLW
B n 13.0 200 150 9400 5:42 425 667 65/35 H/POZ
B y 3000 13.0 0 80 8720 3:49 0  172 H
A y 1785 13.0 45 2975 4:00+ 0 108 A
HES-7 y 1968 13.0 101 9600 5:13 230 351 H
HES-3 y 517 13.0 70 1109 2:28   520  920 FLOSTOP I
HES-3 y 517 13.0 86 1695 1:31  1590 2790 FLOSTOP I
HES-3 y 517 13.0 80 1109 2:35   700 1410 FLOSTOP I
HES-7 y 2840 13.0 0 80 8720 12:00+ 102  386 H
HES-11 y 2161 13.0 93 7400 3:38 499 1371 TLW
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*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-1 y 833 13.0 80 2400 4:45  1052 1226 SLAG
HES-7 y 1965 13.0 71 5100 8:00+ FIRM 120 H
B y 2025 13.0 0 75 6400 5:33 100  310 H
HES-7 y 2025 13.0 0 75 6400 5:30+ 60  120 H
HES-7 y 2025 13.0 79 5700 10:00+ 32 120 H
HES-7 y 3329 13.0 80 8000 4:00+ 230 260 H
HES-7 y 3329 13.0 80 9020 6:00+ 60 230 H
A y 3329 13.0 80 9000 4:00+    70  200 A
B y 3325 13.0 104 9100 3:28 210 340 65/35 A/POZ
HES-11 y 4243 13.0 150 16000 2:30 2/1 TLW/H
HES-11 y 4243 13.0 150 16000 4:12 518 1418 2/1 TLW/H
HES-7 y 5467 13.0 0 86 10000 5:30+ 170  250 H
HES-7 y 5467 13.0 0 75 8400 7:00+ 150  290 A
FOAMED y 5467 13.0 0 75 8400 6:30+ A
B n 13.0 250 201 13050 3:34 286 712 25/75 H/POZ
B n 13.0 250 201 13050 5:45 395 510 25/75 H/POZ
HES-7 y 45 13.0 198 148 9600 5:07 260 360 H
B y 50 13.0 220 164 10100 6:36 272 1318 65/35 H/POZ
HES-7 y 50 13.0 166 121 7291 5:00+ 351 503 H
B y 51 13.0 159 133 8500 2:37 370 490 H
B y 55 13.0 150 11913 4:00+ 310 460 50/50 H/POZ
B y 40 13.0 146 111 5500 5:44   110  120 85/15 H/POZ
B y 40 13.0 189 143 9100 4:00+ 260 65/35 H/POZ
B y 280 13.0 0 132 8929 2:08 65/35 H/POZ
HES-7 y 34 13.0 176 132 8000 4:00+ 140 290 H
HES-7 y 60 13.0 176 132 8539 4:00+ 289 760 H
HES-7 y 293 13.0 131 100 4200 5:00+ 185 290 H
HES-11 n 13.0 155 12131 4:04 1227 1696 2/1 TLW/H
B n 13.0 230 181 12500 6:34 0 51 65/35 H/POZ
B n 13.0 131 102 4100 4:47 110 220 A
HES-11 n 13.0 130 109 4100 3:15 660 1010 TLW
HES-11 n 13.0 230 178 11500 6:00 624 967 2/1 TLW/H
B n 13.0 197 147 9000 4:35 0 560 65/35 H/POZ
B n 13.0 230 180 12000 4:49 65/35 H/POZ
B n 13.0 205 160 10000 4:52 0 886 25/75 A/POZ
B n 13.0 205 160 10000 5:09 0 979 25/75 A/POZ
B n 13.0 205 160 10000 4:38 49 1146 25/75 H/POZ
POZMIX n 13.0 205 160 10000 5:09 645 719 Pozmix 140
B n 13.0 205 160 10000 4:06 40 1360 25/75 H/POZ
HES-11 n 13.0 178 145 8910 5:39 1153 1516 2/1 TLW/H
B n 13.0 95 83 1275 7:00+ 0 138 65/35 H/POZ
HES-11 n 13.0 228 177 11400 6:38 387 1655 2/1 TLW/H
B n 13.0 210 162 10900 4:27 50/50 H/POZ
B n 13.0 261 213 14600 5:13   780  920 65/35 H/POZ
B n 13.0 220 176 13550 5:15  1340 1700 50/50 H/POZ
HES-11 n 13.0 215 15100 5:50 784 1214 2/1 TLW/H
HES-11 n 13.0 150 9650 5:15 1037 1764 2/1 TLW/H
HES-11 n 13.0 145 10235 5:34 2/1 TLW/H
HES-11 n 13.0 155 10800 5:30+ 380 1273 3/2 TLW/H
HES-11 n 13.0 200 153 10500 5:30+ 736 1946 2/1 TLW/H
B n 13.0 136 8350 2:58   454  674 H
B y 36 13.0 145 10374 7:00   112  970 H
A y 210 13.0 102 88 2112 7:23 300 570 A
B y 210 13.0 101 87 1750 5:30+ 40 240 50/50 H/POZ
B y 210 13.0 101 87 1750 5:00+ 50 160 50/50 H/POZ
B y 300 13.0 169 127 7400 4:30+ 390 780 50/50 H/POZ
HES-7 y 250 13.0 0 141 9733 5:47 425  575 H
HES-7 y 40 13.0 141 8950 5:20 366 485 H
HES-7 y 40 13.0 112 5545 8:20 395 520 H
B y 40 13.0 115 96 3240 5:21   220  280 H
B y 20 13.0 166 141 10200 3:32 104 641 65/35 H/POZ
HES-11 y 40 13.0 180 136 8500 4:20 545 1090 TLW
HES-11 y 82 13.0 115 3500 2:52 300 564 TLW
B y 58 13.0 194 147 9500 7:55 105 768 65/35 H/POZ
HES-7 y 250 13.0 0 141 9733 5:23 H
A y 154 13.0 155 112 5400 3:54 253 370 H
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*Slurry Type
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Depth

Slurry 
Density BHST BHCT
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Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B n 13.0 241 201 13428 4:15 297 536 H
B n 13.0 238 199 13210 3:40 625 855 H
B n 13.0 215 166 11000 2:58 65/35 H/POZ
B n 13.0 140 115 4490 3:42 460 630 H
HES-1 y 2940 13.0 94 11770 4:06 290 338 SLAG
HES-1 y 2940 13.0 94 11770 4:30 672 726 SLAG
HES-7 y 6000 13.0 0 84 14000 7:00+ 84 213 H
HES-7 y 2500 13.0 0 113 10200 3:21 244  346 H
HES-7 y 3500 13.0 0 120 11650 3:30+ 162 270 H
HES-7 y 3500 13.0 0 135 14650 4:00+ 210 592 H
HES-7 y 3500 13.0 0 135 14650 2:30 0 94 H
HES-7 y 3600 13.0 0 125 12500 4:38 280 290 H
HES-7 y 3600 13.0 0 125 12500 5:56 H
HES-7 y 3600 13.0 0 140 14600 6:30+ H
HES-7 y 5000 13.0 0 85 9500 5:00+ 204  312 H
HES-7 y 5000 13.0 0 105 11557 4:32 161  329 H
HES-7 y 2407 13.0 0 94 8500 6:00+ 90 290 H
HES-7 y 2320 13.0 82 6500 6:15+ 118 259 H
HES-11 y 1334 13.0 75 4500 5:00+ 225 410 TLW
HES-7 y 2559 13.0 77 70 5200 7:00+     0  131 H
HES-7 y 2559 13.0 77 70 5200 9:23 125 A
HES-7 y 3210 13.0 73 6300 15:57 0 160 H
HES-7 y 3257 13.0 77 7500 10:00+ 45 140 H
HES-1 y 3000 13.0 100 11875 4:55 0 410 SLAG
HES-3 y 3944 13.0 70 5650 1:47 800 1720 A
HES-7 y 3875 13.0 0 73 6435 6:00+ 30 60 A
HES-7 y 3875 13.0 0 75 9100 5:00+ 90 235 H
HES-7 y 3845 13.0 0 87 10383 5:30+ 267  380 H
HES-7 y 4000 13.0 0 75 9000 6:30+ 85 220 A
HES-7 y 4000 13.0 0 82 9000 6:30+ 156 271 A
HES-7 y 3982 13.0 0 75 8200 5:00+ 120 210 H
HES-7 y 3982 13.0 0 70 7020 6:00+ FIRM 870 H
HES-7 y 84 13.0 0 135 8000 5:47 382 509 H
HES-11 y 50 13.0 230 178 11500 9:00 1197 TLW
HES-11 y 60 13.0 106 90 2000 5:00+   250  500 TLW
HES-11 y 52 13.0 0 255 17000 7:00 943 1347 TLW
B y 55 13.0 203 13400 10:00+ HTLD
B y 85 13.0 135 8000 5:13 0 860 H
HES-7 y 85 13.0 145 109 5000 8:00+ 510 967 H
A y 158 13.0 93 80 1000 728 1412 A
B y 150 13.0 233 167 9500 4:47 62 236 65/35 H/POZ
B n 13.0 172 127 7300 5:00 226 827 65/35 H/POZ
HES-11 n 13.0 150 113 5800 5:00+ 932 2318 2/1 TLW/H
HES-11 n 13.0 150 113 5800 5:00+ 389 793 2/1 TLW/H
B n 13.0 80 50 88 50/50 A/POZ
B n 13.0 80 50 105 50/50 A/POZ
B n 13.0 221 159 9400 8:00+ 290 730 65/35 H/POZ
B n 13.0 206 146 8700 4:25   470  710 65/35 H/POZ
HES-7 n 13.0 135 8300 7:07 400 525 H
B n 13.0 300 253 15800 5:17 0 1465 HTLD
B n 13.0 116 96 3000 6:00+ 340 65/35 A/POZ
HES-11 n 13.0 225 180 11600 4:06 1077 2535 2/1 TLW/H
B n 13.0 118 96 3000 3:58 267 515 A
B n 13.0 124 98 3500 4:35 262 461 A
HES-11 n 13.0 186 140 8810 3:00 1226 1682 TLW
B n 13.0 200 150 9500 3:36 65/35 H/POZ
B y 350 13.0 135 103 5250 3:00+ 209 761 65/35 A/POZ
B y 240 13.0 174 130 9600 5:30+ 0 0 50/50 H/POZ
B y 240 13.0 177 133 9585 6:30+ 0 50/50 H/POZ
HES-11 y 21 13.0 198 149 10298 2:30 1012 1460 2/1 TLW/H
HES-11 y 21 13.0 198 149 10298 3:10 802 1609 2/1 TLW/H
HES-11 y 16 13.0 205 157 10400 3:05 1240 1420 2/1 TLW/H
HES-11 y 18 13.0 210 163 11820 3:40 779 1890 2/1 TLW/H
HES-11 y 18 13.0 201 154 11028 3:17 1090 2060 2/1 TLW/H
B y 63 13.0 252 205 15100 4:58 260 1110 65/35 H/POZ
B y 95 13.0 194 147 9514 4:47 242 1250 65/35 H/POZ
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 95 13.0 185 139 8550 4:45 0 1230 65/35 H/POZ
B y 102 13.0 242 194 13400 4:40 768 935 HLC
B y 102 13.0 242 194 13400 8:11 870 1120 65/35 H/POZ
HES-7 y 124 13.0 146 9450 4:00 230 340 H
HES-7 y 50 13.0 153 10400 310 360 H
HES-7 y 51 13.0 165 123 8360 5:00+ 1060 1330 H
HES-7 y 51 13.0 145 111 5500 5:00+ 443 1000 H
HES-7 y 51 13.0 145 110 5500 5:00+ 483 1620 H
HES-7 y 51 13.0 190 143 9511 5:00+ 1339 3577 H
HES-7 y 51 13.0 155 126 6246 3:00+ 310 520 H
HES-7 y 70 13.0 164 123 7000 5:00+ 275 710 H
HES-7 y 70 13.0 196 149 10200 3:48 431 508 H
HES-7 y 70 13.0 196 149 10200 3:33 494 520 H
HES-7 y 70 13.0 195 148 10160 3:50 349 1100 H
HES-7 y 70 13.0 145 111 6100 5:00+ 609 833 H
A y 186 13.0 113 96 3809 5:00+ 230 403 H
DIACEL-M y 325 13.0 191 158 10060 4:00 415 640 H
B y 200 13.0 113 95 4700 4:00+   250  460 H
HES-11 y 200 13.0 107 4950 7:15 TLW
HES-7 y 20 13.0 208 162 12764 330 380 H
HES-7 y 20 13.0 208 162 12764 4:58 260 320 H
B y 21 13.0 212 164 11000 3:46 60 460 50/50 H/POZ
B y 21 13.0 220 172 12250 3:25 240 1290 50/50 H/POZ
B y 34 13.0 208 163 12400 3:46 1380 1800 50/50 H/POZ
B y 48 13.0 220 163 10042 4:08 817 1944 65/35 H/POZ
HES-7 y 65 13.0 159 10700 10:00+ H
HES-7 y 65 13.0 169 11562 7:37 475 552 H
HES-7 y 60 13.0 174 11980 5:16 H
HES-11 y 184 13.0 110 93 2750 5:25 453 905 2/1 TLW/H
HES-11 y 235 13.0 118 97 3180 5:30+ 1235 TLW
HES-11 y 235 13.0 118 97 3180 6:08 904 TLW
B y 235 13.0 190 152 11025 4:38 65 645 65/35 H/POZ
HES-11 y 280 13.0 140 107 5000 5:44 545 1312 TLW
B y 26 13.0 236 188 14358 4:55 512 2110 50/50 H/POZ
B y 26 13.0 128 101 4000 5:00+ 335 700 50/50 A/POZ
B y 26 13.0 220 172 11700 2:32 600 706 50/50 H/POZ
B y 26 13.0 220 172 11700 3:02 920 1420 50/50 H/POZ
B y 26 13.0 220 172 11700 4:20 1080 1550 50/50 H/POZ
HES-7 y 160 13.0 0 218 16309 6:10 420  600 H
B y 181 13.0 122 100 4000 3:17   320  415 H
B y 181 13.0 96 86 1650 6:10   220  355 H
HES-11 y 70 13.0 85 525 2:16   320  470 TLW
B y 70 13.0 268 215 17000 6:54 372 411 HTLD
HES-7 y 70 13.0 209 15110 8:29 295 435 H
B y 60 13.0 106 4850 7:04 H
B y 280 13.0 194 147 9500 3:42 188 420 65/35 H/POZ
A y 150 13.0 134 104 4500 5:18 232 562 H
HES-11 y 280 13.0 139 105 5550 4:30 915 1710 TLW
HES-11 y 280 13.0 80 1619 6:00+ 430 705 TLW
HES-11 y 280 13.0 139 105 5550 4:30 915 1710 TLW
HES-7 y 447 13.0 136 3500 4:55 267 470 H
HES-11 y 64 13.0 242 195 14978 5:45 TLW
HES-11 y 64 13.0 242 195 14978 6:10 TLW
HES-11 y 64 13.0 128 101 4000 550 TLW
HES-7 y 64 13.0 161 11745 5:48 470 540 H
B y 64 13.0 174 12309 8:12   677 1040 H
HES-11 y 64 13.0 242 195 14978 5:55 990 1050 TLW
HES-11 y 64 13.0 212 167 12680 8:06    0 1385 TLW
B y 64 13.0 0 143 12180 3:43 160 450 H
HES-11 y 64 13.0 242 195 14978 1153 2170 TLW
B y 64 13.0 0 176 13145 4:02 233  780 H
B y 63 13.0 157 120 7716 3:54 647 820 H
B y 60 13.0 80 1000 5:36 H
B n 13.0 205 156 10200 4:09 58 652 65/35 H/POZ
B n 13.0 217 180 11760 3:03 0 380 H
B n 13.0 219 168 10890 4:52 1359 1990 50/50 H/POZ
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Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

HES-11 n 13.0 150 10000 5:49 1296 1464 2/1 TLW/H
B n 13.0 230 167 10000 6:30+ 740 1320 65/35 H/POZ
HES-7 y 25 13.0 152 115 6080 5:00+ 236 522 H
HES-7 y 25 13.0 150 114 6050 5:00+ 467 1774 H
B n 13.0 122 98 3500 2:00 A
HES-11 y 60 13.0 193 145 8790 5:30+ 2/1 TLW/H
B y 60 13.0 171 128 7689 3:10 65/35 H/POZ
B y 60 13.0 132 8000 4:26 400 1191 65/35 H/POZ
HES-11 y 60 13.0 132 8000 3:53 583 1636 2/1 TLW/H
B y 60 13.0 215 157 9650 4:34 170 580 65/35 H/POZ
B n 13.0 165 125 7300 3:12 65/35 H/POZ
B n 13.0 207 159 10550 2:58 130 570 65/35 H/POZ
B n 13.0 188 142 9000 3:28 139 1064 65/35 H/POZ
B n 13.0 219 171 11600 3:47 65/35 H/POZ
HES-7 y 127 13.0 0 155 10300 4:23 243 322 H
B y 90 13.0 184 147 12438 5:58 0 297 65/35 H/POZ
HES-7 y 127 13.0 0 155 11594 4:30 0 700 H
HES-7 y 127 13.0 0 175 13355 5:33 160 430 H
B y 190 13.0 166 128 10618 5:08   185  900 65/35 H/POZ
B y 350 13.0 140 119 8625 5:48 455 556 65/35 H/POZ
B y 42 13.0 150 9700 5:41 131 847 65/35 H/POZ
B y 360 13.0 160 119 9350 6:01 290 1000 65/35 H/POZ
HES-11 y 360 13.0 169 131 8300 3:39 2/1 TLW/H
HES-11 n 13.0 190 143 8950 5:28 835 3471 2/1 TLW/H
HES-11 n 13.0 190 145 9050 5:59 1070 1811 2/1 TLW/H
HES-11 n 13.0 190 143 8975 4:00 1531 1778 2/1 TLW/H
B y 120 13.0 132 7800 5:05 H
B y 300 13.0 135 8100 7:51 H
B y 300 13.0 174 134 10800 5:30+ 400 2800 50/50 H/POZ
HES-7 y 2526 13.0 0 85 9200 5:25+ 100 240 H
HES-1 y 3214 13.0 95 9400 4:42 440 560 SLAG
HES-3 y 3200 13.0 70 5200 2:32 FLOSTOP I
HES-11 y 3236 13.0 110 9908 2:40 540 870 TLW
B y 40 13.0 206 151 9120 4:00+ 1190 2800 50/50 H/POZ
B y 40 13.0 206 151 9120 2:34 1090 1245 50/50 H/POZ
B y 40 13.0 206 151 9120 3:51 1025 1225 50/50 H/POZ
HES-7 y 28 13.0 177 11500 11:03 H
B y 60 13.0 224 162 11108 3:30 745 820 50/50 H/POZ
B y 60 13.0 190 145 11108 4:13 600 900 50/50 H/POZ
B y 59 13.0 205 155 10000 4:20 190 261 H
B y 79 13.0 91 80 1000 4:00+    90  270 50/50 H/POZ
B y 50 13.0 200 153 10350 8:30+ 65/35 H/POZ
HES-7 y 153 13.0 170 125 8890 3:00+ 392 670 H
HES-11 y 176 13.0 202 154 11035 3:40 1140 2520 TLW
A y 174 13.0 117 99 6600 4:00+ 300 380 H
A y 174 13.0 96 87 3000 3:00+ 188 375 H
HES-11 y 185 13.0 155 115 12345 920 1180 TLW
HES-11 y 185 13.0 155 115 12345 4:40 1070 1515 TLW
HES-11 y 167 13.0 245 198 14600 5:20 570 729 1/1 TLW/H
B y 260 13.0 162 122 7950 3:17 H
HES-11 n 13.0 249 201 13350 5:16 1197 1800 2/1 TLW/H
HES-11 n 13.0 200 153 10150 6:30+ 2/1 TLW/H
HES-11 n 13.0 208 160 10730 5:18 774 1602 2/1 TLW/H
HES-11 n 13.0 200 153 10150 234 1196 2/1 TLW/H
HES-11 y 225 13.0 192 154 11700 4:36 681 1312 TLW
HES-11 y 225 13.0 207 166 13380 6:08 820 1645 TLW
B y 245 13.0 212 176 12000 2:55 790 840 H
HES-11 y 225 13.0 210 169 14000 5:20 990 1782 TLW
HES-7 y 225 13.0 160 136 9975 5:08 400 H
HES-11 y 225 13.0 149 123 6716 5:26 1204 1448 TLW
HES-11 y 258 13.0 172 11400 4:27 0 2368 TLW
HES-11 y 258 13.0 233 184 12615 4:42 1161 1455 TLW
HES-11 y 258 13.0 144 11520 4:31 400 2182 TLW
HES-11 y 258 13.0 143 10976 5:39 0 1361 TLW
HES-11 y 258 13.0 185 14550 4:38 547 1316 TLW
HES-11 y 258 13.0 244 196 13473 5:52 1395 1506 TLW

DE-FC26-00NT40919 Fourth Quarterly Technical Progress Report C-57



Appendix C—Service Company Data for Lightweight Cements 
HES Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

B y 210 13.0 182 12750 8:00+ H
B y 210 13.0 182 12750 7:03 H
B y 210 13.0 182 12750 1:07 H
B y 210 13.0 181 12602 6:11 H
B y 410 13.0 280 236 16000 6:40 366 481 HTLD
B y 50 13.0 158 12422 6:16 0 909 H
HES-7 y 250 13.0 181 12700 9:51 380 550 H
B n 13.0 225 186 11900 4:56 330 818 H
B n 13.0 170 127 7496 5:43 280 667 50/50 H/POZ
A y 150 13.0 80 1050 4:00+ 124 328 H
HES-11 y 150 13.0 80 1050 4:00+ 215 314 TLW
B n 13.0 230 178 12000 4:42 970 1240 65/35 H/POZ
B n 13.0 165 125 7100 5:23 430 950 65/35 H/POZ
HES-11 n 13.0 350 1400 2:04 135 220 TLW
B n 13.0 223 174 12000 4:05 747 1545 50/50 H/POZ
HES-11 n 13.0 380 1130 2:08 160 200 TLW
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Appendix C—Service Company Data for Lightweight Cements 
HES Foamed Slurries

*Slurry Type
Water 
Depth

Slurry 
Density

Base 
Slurry BHST BHCT

Casing 
Depth

Temp for 
Comp Str

Thickening 
Time

Yes No (ft) (lb/gal) Density (°F) (°F) (ft) (°F) (hr:min) 12 hr 24 hr
Foamed HES-8 y 113 7.0 15.2 180 148 8900 180 SET   85 A
Foamed HES-8 y 3800 10.0 15.1 65 5300 54 40 200 A
Foamed HES-8 y 3800 10.0 15.1 75 5450 95 630 730 A
Foamed HES-8 y 3800 10.0 15.5 68 6030 75 50 290 A
Foamed HES-8 y 3800 10.0 15.5 68 6030 61 32 110 A
Foamed HES-8 y 3800 10.0 15.5 65 5450 73 140 370 A
Foamed HES-8 y 3800 10.0 15.5 65 5450 54 FIRM 160 A
Foamed HES-8 y 1646 10.5 15.0 80 3330 60 0 76 A
Foamed HES-8 y 3778 10.5 15.2 70 6100  70 150  440 A
Foamed HES-8 y 6600 10.5 15.1 65 7200 55 70 230 A
Foamed HES-8 y 3800 10.5 15.1 70 7000 70 380 520 A
Foamed HES-8 y 3800 10.5 15.1 65 5300 54 50 220 A
Foamed HES-8 y 3800 10.5 15.1 90 7000 100 450 670 A
Foamed HES-8 y 10.5 15.2 75 6000 65 200 312 A
Foamed HES-8 y 10.5 15.2 75 6000 65 FIRM FIRM A
Foamed HES-8 y 3800 10.5 15.1 73 7200 76 FIRM 390 A
Foamed HES-8 y 3800 10.5 16.2 90 7000 100 50 270 A
Foamed HES-8 y 3800 10.5 15.1 90 7000 100 480 660 A
Foamed HES-8 y 1420 10.5 15.4 65 2500 57 30 110 A
Foamed HES-1 y 1420 10.5 15.4 65 3000 60 40 125 A
Foamed HES-8 y 3800 10.5 15.5 73 7200 69 136 350 A
Foamed HES-8 y 3800 10.5 15.5 73 7000 73 70 160 A
Foamed HES-8 y 3800 10.5 15.5 90 7000 100 430 450 A
Foamed HES-8 y 3800 10.5 15.5 0 73 7200 69 110 270 A
Foamed HES-8 y 3800 10.5 15.0 0 64 7337 54 0 90 A
Foamed HES-8 y 10.5 15.4 75 6000 65 110 170 A
Foamed HES-8 y 3800 10.5 15.0 0 64 7281 72 140 360 A
Foamed HES-8 y 3800 10.5 15.5 0 73 7325 64 105  360 A
Foamed HES-8 y 2049 10.8 15.6 65 3900 65 30 280 A
Foamed HES-8 y 2100 10.8 15.6 65 3900 65 40 250 A
Foamed HES-8 y 3480 10.8 17.3 0 121 12638 150 90 135 H
Foamed HES-8 y 3153 11.0 15.2 70 5000 50 0 140 A
Foamed HES-8 y 1968 11.0 15.1 65 3150 50 0 120 A
Foamed HES-8 y 11.0 14.5 70 6880  70 190  310 SLAG
Foamed HES-8 y 11.0 15.2 55 5000  55 180  180 A
Foamed HES-8 y 3150 11.0 15.2 0 65 4330 50 180  650 A
Foamed HES-8 y 3150 11.0 15.1 0 65 4330 50 280  340 A
Foamed HES-8 y 3778 11.0 15.2 70 6100  70 130  430 A
Foamed HES-8 y 3778 11.0 15.2 70 6100  70 180  500 A
Foamed HES-8 y 2841 11.0 15.1 65 3850 47 80 240 A
Foamed HES-8 y 3800 11.0 15.1 65 5300 54 60 230 A
Foamed HES-8 y 3900 11.0 15.2 70 5820 50 0 200 A
Foamed HES-8 y 3153 11.0 15.6 70 6500 68 0 350 A
Foamed HES-8 y 3153 11.0 15.6 70 8800 68 0 350 A
Foamed HES-8 y 2841 11.0 15.1 65 3850 47 15 22 A
Foamed HES-8 y 3944 11.0 15.6 78 6880  57 0 110 A
Foamed HES-8 y 7600 11.0 15.5 0 58 8800 56 90 270 A
Foamed HES-8 y 3500 11.0 15.5 0 58 7300 48 20 80 A
Foamed HES-8 y 1420 11.0 15.4 0 54 2800 55 50 120 A
Foamed HES-8 y 285 11.0 16.3 97 85 1500 85 70 318 H
Foamed HES-8 y 285 11.0 16.4 85 50 85 180 330 H
Foamed HES-8 y 285 11.0 16.4 85 1500 85 180 330 H
Foamed HES-8 y 3944 11.0 15.6 78 6880  70 190 340 A
Foamed HES-8 y 3944 11.0 15.6 78 6880  70 220 430 A
Foamed HES-8 y 3944 11.0 15.4 65 5350 56 FIRM 115 A
Foamed HES-8 y 3944 11.0 15.6 80 6880 57 90 200 A
Foamed HES-8 y 3907 11.0 15.6 80 6880  57 60 260 A
Foamed HES-8 y 1510 11.0 15.4 65 3700 50 360 420 A
Foamed HES-8 y 3393 11.0 15.5 0 60 4500 55 0  250 A
Foamed HES-8 y 3855 11.0 15.4 0 65 4500 50 60 180 A
Foamed HES-8 y 52 11.0 15.0 318 276 17000 150 SET 330 50/50 H/POZ
Foamed HES-8 y 1965 11.1 15.1 70 3750 50 FIRM 50 A
Foamed HES-8 y 2588 11.2 14.1 70 4800 50 0 140 A
Foamed HES-8 y 3500 11.2 15.5 0 67 8000 57 38 70 A
Foamed HES-8 y 3210 11.2 15.6 64 4900 60 143 220 A
Foamed HES-8 y 1700 11.5 15.1 65 3200 65 60 250 A
Foamed HES-8 y 3940 11.5 15.1 60 4975 60 280 370 A
Foamed HES-8 y 3800 11.5 15.1 65 4910 49 40 370 A
Foamed HES-8 y 1500 11.5 15.5 65 4200 50 0 65 A
Foamed HES-8 y 11.5 16.3 65 4200 54 FIRM 260 H

Offshore
Compressive 
Strength (psi) Base Cement

Type
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Appendix C—Service Company Data for Lightweight Cements 
HES Foamed Slurries

*Slurry Type
Water 
Depth

Slurry 
Density

Base 
Slurry BHST BHCT

Casing 
Depth

Temp for 
Comp Str

Thickening 
Time

Yes No (ft) (lb/gal) Density (°F) (°F) (ft) (°F) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

Foamed HES-8 y 11.5 15.5 65 4200 54 0 120 A
Foamed HES-8 y 4000 11.5 15.0 0 55 5000 50 40 120 A
Foamed HES-8 y 4000 11.5 15.0 0 65 7100 70 223 480 A
Foamed HES-8 y 4000 11.5 15.0 0 65 7100 70 310 480 A
Foamed HES-8 y 3982 11.5 15.4 0 65 4980 52 0 90 A
Foamed HES-8 y 6700 11.5 15.5 0 58 9419  72 160 375 A
Foamed HES-8 y 3800 11.5 15.5 60 4920 49 FIRM 140 A
Foamed HES-8 y 3855 11.5 15.4 0 65 4550 52 40 150 A
Foamed HES-8 y 3855 11.5 15.4 0 73 6435 65 FIRM 170 A
Foamed HES-8 y 3845 11.5 15.5 0 63 7000 70 200  360 A
Foamed HES-8 y 4000 11.5 15.4 65 5000 52 40 140 A
Foamed HES-8 y 3900 11.5 15.0 0 65 7700 73 190 270 A
Foamed HES-8 y 3900 11.5 15.0 0 55 5842 50 110 520 A
Foamed HES-8 y 1753 11.5 15.5 0 62 3162 49 260  500 A
Foamed HES-8 y 2841 11.5 15.5 0 70 3850  48 70 210 A
Foamed HES-8 y 2841 11.5 15.5 0 70 4400  52 70 220 A
Foamed HES-8 y 2841 11.5 15.5 0 70 4400  52 70 220 A
Foamed HES-8 y 2841 11.5 15.5 0 75 5600  60 100 310 A
Foamed HES-8 y 3982 11.5 15.4 0 65 4980 52 0 80 A
Foamed HES-8 y 3982 11.5 16.3 0 70 7020 67 87 290 H
Foamed HES-8 y 3480 11.5 16.2 0 70 7200 72 190 240 H
Foamed HES-8 y 1646 11.6 15.0 80 3330 80 100 450 A
Foamed HES-8 y 2588 11.6 14.6 70 4800 50 0 240 A
Foamed HES-8 y 1736 11.6 15.0 80 3330 80 0 330 A
Foamed HES-8 y 2594 11.6 15.5 70 65 3400 65 250 360 A
Foamed HES-8 y 5400 11.8 15.0 0 60 5600 50 FIRM 170 A
Foamed HES-8 y 5400 11.8 15.0 0 65 7100 50 FIRM 160 A
Foamed HES-8 y 2100 11.8 15.1 65 2700 54 100 210 A
Foamed HES-8 y 2446 11.8 16.3 65 3800 74 299 410 H
Foamed HES-8 y 3944 12.0 15.1 65 5048 50 50 370 A
Foamed HES-8 y 3944 12.0 15.1 65 5048 50 30 340 A
Foamed HES-8 y 3557 12.0 15.1 65 5823 50 0 50 A
Foamed HES-8 y 1074 12.0 15.1 71 2408 71 800 880 A
Foamed HES-8 y 2588 12.0 15.0 70 4800 50 0 320 A
Foamed HES-8 y 1451 12.0 15.1 100 4600 90 3:49 250 590 A
Foamed HES-8 y 1451 12.0 15.1 100 4600 90 240 990 A
Foamed HES-8 y 3150 12.0 15.2 0 65 4330 50 250  410 A
Foamed HES-8 y 3150 12.0 15.1 0 65 4330 50 310  470 A
Foamed HES-8 y 4000 12.0 15.1 0 65 4700 50 FIRM 200 A
Foamed HES-8 y 4000 12.0 15.1 0 90 6000 100 730 1170 A
Foamed Class A y 2521 12.0 15.2 70 3600 53 150 340 A
Foamed HES-8 y 2521 12.0 15.2 70 4820 65 235 530 A
Foamed Class A y 2841 12.0 15.1 65 3850 52 75 270 A
Foamed Class A y 3500 12.0 15.1 70 4800 54 0 230 A
Foamed HES-8 y 3633 12.0 15.1 65 6019 65 50 460 A
Foamed HES-8 y 3907 12.0 15.1 65 5048 50 85 460 A
Foamed Class A y 3907 12.0 15.1 65 5048 50 102 290 A
Foamed Class A y 3030 12.0 15.1 65 5662 72 410 610 A
Foamed Class A y 3272 12.0 15.1 57 4573 50 FIRM 300 A
Foamed HES-8 y 3900 12.0 15.2 70 5000 40 0 120 A
Foamed HES-8 y 3900 12.0 15.1 65 5048 50 60 250 A
Foamed HES-8 y 3900 12.0 15.2 70 5000 40 0 120 A
Foamed Class A y 3900 12.0 15.1 70 5000 40 0 140 A
Foamed HES-8 y 4100 12.0 15.1 0 65 7773 50 0 650 A
Foamed HES-8 y 4000 12.0 15.1 65 5800 60 290 520 A
Foamed HES-8 y 12.0 15.1 65 4000 RM 280 740 A
Foamed HES-8 y 7300 12.0 15.5 0 66 10100 72 180 420 A
Foamed HES-8 y 4500 12.0 15.1 70 8392 50 0 0 A
Foamed HES-8 y 12.0 15.2 0 65 8000 55 80 100 A
Foamed Class A y 2841 12.0 15.1 65 4400 52 40 60 A
Foamed Class A y 6700 12.0 15.5 0 58 9419  72 130 315 A
Foamed HES-8 y 3944 12.0 15.2 70 5048 50 0 170 A
Foamed HES-8 y 12.0 15.1 65 4000 RM 250 800 A
Foamed Class A y 12.0 15.1 0 65 4000 75 380 710 A
Foamed HES-8 y 12.0 15.1 0 65 4000 55 FIRM 500 A
Foamed Class A y 7600 12.0 15.5 0 66 10100 72 230 440 A
Foamed HES-8 y 3125 12.0 16.4 70 5400 58 121 320 H
Foamed HES-8 y 3125 12.0 16.4 70 5400 58 50 380 H
Foamed Class A y 3557 12.0 15.5 65 5023 50 FIRM 50 A
Foamed HES-8 y 3557 12.0 15.5 65 5823 50 FIRM 80 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Foamed Slurries

*Slurry Type
Water 
Depth

Slurry 
Density

Base 
Slurry BHST BHCT

Casing 
Depth

Temp for 
Comp Str

Thickening 
Time

Yes No (ft) (lb/gal) Density (°F) (°F) (ft) (°F) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

Foamed Class A y 12.0 16.0 0 90 8000 70 160 570 H
Foamed Class A y 719 12.0 15.5 63 1874 63 130 314 A
Foamed HES-8 y 719 12.0 15.5 63 1874 63 73 260 A
Foamed HES-8 y 3000 12.0 15.5 0 62 4400 50 90 220 A
Foamed Class A y 2521 12.0 15.5 0 70 4850  60 150 690 A
Foamed HES-8 y 2521 12.0 15.6 70 5800 76 290 370 A
Foamed HES-8 y 2521 12.0 15.5 0 65 3750  50 40 290 A
Foamed Class A y 4000 12.0 15.0 0 76 9100 90 503 860 A
Foamed Class A y 12.0 15.6 65 6800 65 70 330 A
Foamed Class A y 285 12.0 16.3 135 105 4600 105 500 760 H
Foamed Class A y 285 12.0 16.3 85 1500 90 360 420 H
Foamed Class A y 285 12.0 16.3 85 1500 135 480 611 H
Foamed Class A y 1300 12.0 15.5 0 62 5000  72 310  520 A
Foamed Class A y 1300 12.0 15.5 0 62 5000  72 370  680 A
Foamed Class A y 3100 12.0 15.0 0 58 9400 62 30 120 A
Foamed Class A y 4200 12.0 16.4 0 65 7773  55 FIRM 330 A
Foamed Class A y 4200 12.0 15.0 0 65 7773 55 0 90 A
Foamed Class A y 4200 12.0 16.7 0 65 7773  55 0 180 H
Foamed Class A y 3855 12.0 15.4 0 72 5450 55 150 570 A
Foamed Class A y 3845 12.0 15.5 0 75 7000 55 180  500 A
Foamed Class A y 4000 12.0 15.4 65 5800 52 70 220 A
Foamed Class A y 3480 12.0 15.4 0 65 5564 68 560 1090 A
Foamed Class A y 12.0 16.9 0 65 4000 45 SET  120 H
Foamed Class A y 12.0 16.9 0 65 4000 45 SET  110 H
Foamed Class A y 3393 12.0 15.5 0 70 7500 67 220  360 A
Foamed Class A y 3900 12.0 15.5 0 65 4700 50 0 FIRM A
Foamed Class A y 3900 12.0 15.5 0 90 6000 100 640 950 A
Foamed Class A y 3325 12.0 15.0 0 65 5037 50 60 240 A
Foamed Class A y 5467 12.0 15.4 0 68 7000 70 270 410 A
Foamed Class A y 1400 12.0 15.5 0 62 5000  72 350  740 A
Foamed Class A y 4000 12.0 16.4 0 65 7773  55 FIRM 260 A
Foamed Class A y 4000 12.0 16.7 0 65 7773  55 50 340 H
Foamed Class A y 3982 12.0 15.4 0 65 5650 54 95 300 A
Foamed Class A y 3200 12.0 15.5 0 75 2265 50 235 570 A
Foamed Class A y 3200 12.0 15.5 0 65 2265 50 230 585 A
Foamed Class A y 6800 12.0 17.5 0 80 9300 70 110 H
Foamed Class A y 3907 12.1 15.4 66 5800 55 FIRM 240 A
Foamed Class A y 3907 12.1 15.4 66 5800 55 FIRM 130 A
Foamed Class A y 3800 12.2 15.1 65 5220 70 580 970 A
Foamed Class A y 3800 12.2 15.1 65 5220 52 FIRM 140 A
Foamed Class A y 2841 12.2 15.1 47 3800 63 360 720 A
Foamed Class A y 3800 12.2 15.1 65 5220 53 90 450 A
Foamed Class A y 2588 12.4 15.1 70 3400 50 0 130 A
Foamed Class A y 2588 12.4 15.1 70 3400 50 0 140 A
Foamed Class A y 4600 12.5 15.0 0 60 8085 50 50 124 A
Foamed Class A y 12.5 15.1 65 5559 57 160 640 A
Foamed Class A y 6679 12.5 14.8 65 9000 50 0 70 A
Foamed Class A y 1965 12.5 15.1 70 3400 60 30 260 A
Foamed Class A y 2025 12.5 15.1 70 3400 50 40 370 A
Foamed Class A y 3210 12.5 15.1 70 5450 60 120 910 A
Foamed Class A y 4100 12.5 15.1 0 90 9273 100 700 895 A
Foamed Class A y 12.5 15.0 65 4850 54 120 350 A
Foamed Class H y 7612 12.5 15.2 70 10800 67 210 450 A
Foamed Class H y 7612 12.5 15.2 70 9300 40 0 130 A
Foamed Class H y 12.5 15.2 55 5000  55 250  350 A
Foamed Class H y 12.5 15.1 65 5559 57 160 670 A
Foamed Class H y 6679 12.5 14.8 65 9000 50 0 110 A
Foamed Class H y 6679 12.5 15.0 65 9000 50 0 115 A
Foamed Class A y 3100 12.5 15.0 0 60 5200 50 50 220 A
Foamed Class A y 3100 12.5 15.2 0 65 5100  50 210 315 A
Foamed Class A y 3100 12.5 15.1 0 65 5100  50 390 500 A
Foamed Class A y 3778 12.5 15.0 70 5700  45 0   55 A
Foamed Class A y 3778 12.5 15.2 70 4600  45 3:22 0   50 A
Foamed Class H y 2663 12.5 15.1 0 65 3978 55 FIRM 190 A
Foamed Class H y 3150 12.5 15.2 0 65 4330 50 280  450 A
Foamed Class A y 3150 12.5 15.1 0 65 4330 50 330  500 A
Foamed Class A y 1968 12.5 15.1 65 5000 52 30 410 A
Foamed Class A y 5250 12.5 15.0 0 65 7000 50 105 270 A
Foamed Class A y 5800 12.5 15.1 0 65 7046  50 FIRM 150 A
Foamed Class A y 2559 12.5 15.0 65 3377 60   150  350 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Foamed Slurries

*Slurry Type
Water 
Depth

Slurry 
Density

Base 
Slurry BHST BHCT

Casing 
Depth

Temp for 
Comp Str

Thickening 
Time

Yes No (ft) (lb/gal) Density (°F) (°F) (ft) (°F) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

Foamed Class A y 5200 12.5 15.1 0 65 8053  50 110 A
Foamed Class H y 5200 12.5 15.1 0 65 7393 55 340 520 A
Foamed Class A y 2559 12.5 15.0 65 3377 60   180  190 A
Foamed Class A y 3210 12.5 15.1 65 5450 70 310 700 A
Foamed Class A y 3272 12.5 15.1 85 6537 50 0 FIRM A
Foamed Class A y 3900 12.5 15.1 70 5700 40 0 115 A
Foamed Class A y 12.5 15.2 75 6000 65 FIRM FIRM A
Foamed Class A y 1400 12.5 15.1 0 65 6113 65 270  540 A
Foamed Class A y 6679 12.5 15.0 65 9000 50 SET 160 A
Foamed Class A y 2000 12.5 15.5 70 3400 50 0 80 A
Foamed Class H y 5600 12.5 15.1 0 60 8290  55 110 580 A
Foamed Class A y 12.5 15.1 0 65 8900 40 A
Foamed Class A y 3257 12.5 15.1 0 70 5450 50 0 0 A
Foamed Class A y 3800 12.5 15.5 82 9500 90 370 750 A
Foamed Class A y 4100 12.5 15.0 0 105 10000 120 100 230 A
Foamed Class A y 4100 12.5 15.0 0 90 8632 105 230 590 A
Foamed Class A y 12.5 15.4 75 6000 65 170 425 A
Foamed Class A y 12.5 15.0 0 65 10500 50 0 40 A
Foamed Class A y 3557 12.5 15.0 0 60 8085 50 45 230 A
Foamed Class A y 1485 12.5 15.6 0 70 3000  55 235 650 A
Foamed Class H y 3000 12.5 15.5 0 65 5200 60 130 270 A
Foamed Class A y 4000 12.5 15.0 0 65 4650 54 70 240 A
Foamed Class A y 4000 12.5 15.0 0 65 4650 54 45 100 A
Foamed Class A y 4600 12.5 16.0 0 68 5305 55 140 270 H
Foamed Class A y 12.5 15.5 65 5000 57 0 90 A
Foamed Class A y 12.5 16.3 65 5000 57 FIRM FIRM H
Foamed Class A y 3100 12.5 15.5 0 74 2762 68 230 540 A
Foamed Class A y 4000 12.5 16.0 0 65 6100 50 0 160 A
Foamed Class A y 5000 12.5 16.4 0 65 7878  55 180 570 A
Foamed Class A y 3600 12.5 15.0 0 65 9025 50 0 150 A
Foamed Class A y 3750 12.5 15.0 0 65 5500 55 120 350 A
Foamed Class A y 3750 12.5 15.0 0 65 6625 50 0 130 A
Foamed Class A y 3750 12.5 15.5 0 60 6625  55 190 260 A
Foamed Class A y 6700 12.5 15.5 0 67 11300  99 380 520 A
Foamed Class A y 3800 12.5 16.3 82 9500 90 160 385 H
Foamed Class A y 4200 12.5 16.0 0 90 9273 80 0 90 A
Foamed Class A y 3900 12.5 15.0 0 62 5600 48 SET 60 A
Foamed Class A y 3900 12.5 15.0 0 73 9400 88 290 500 A
Foamed Class H y 12.5 15.4 75 6000 65 180 240 A
Foamed Class H y 12.5 15.6 70 5200 70 220 380 A
Foamed Class A y 3393 12.5 15.5 0 65 5500 67 222  430 A
Foamed Class A y 3393 12.5 15.5 0 60 4500 55 190  500 A
Foamed Class A y 3393 12.5 15.5 0 75 8000 67 490  840 A
Foamed Class A y 3393 12.5 15.5 0 75 8000 67 530  810 A
Foamed Class A y 5000 12.5 15.5 0 68 7000 70 290  560 A
Foamed Class A y 5000 12.5 15.5 0 70 5700 50 203  710 A
Foamed Class A y 1965 12.5 15.1 70 3750 5 FIRM 130 A
Foamed Class A y 2700 12.5 16.4 0 60 4340 60 90 320 H
Foamed Class A y 3500 12.5 15.2 70 6500 70 70 280 A
Foamed Class A y 6201 12.5 15.5 0 70 8200 79 490 1075 A
Foamed Class A y 4000 12.5 16.0 0 90 9273 80 210 570 A
Foamed Class H y 4000 12.5 16.0 0 90 9273 80 20 1310 H
Foamed Class H y 3855 12.5 15.4 0 65 4500 50 80 200 A
Foamed Class H y 52 12.5 16.4 150 115 6000 110 40 820 H
Foamed Class H y 3329 12.5 15.0 65 4850 54 60 300 A
Foamed Class A y 3329 12.5 15.0 65 4850 54 25 225 A
Foamed Class A y 3200 12.5 15.1 70 70 5100 60 65 395 A
Foamed Class H y 3900 12.5 15.2 65 5000 50 FIRM 124 H
Foamed Class A y 2588 12.6 14.8 70 4800 50 0 420 A
Foamed Class A y 1965 12.6 15.6 0 65 3700 65 220 510 A
Foamed Class A y 4700 12.6 16.0 0 65 7238 65 0 450 H
Foamed Class A y 4700 12.6 16.0 0 65 7238 50 FIRM 560 H
Foamed Class A y 3500 12.7 15.1 70 5900 63 180 455 A
Foamed Class A y 4600 12.8 15.0 0 65 8800 50 40 290 A
Foamed HES-8 y 4200 12.8 15.0 70 2540 60 110 290 A
Foamed HES-8 y 3500 12.8 15.1 70 4850 57 FIRM 200 A
Foamed Class A y 3500 12.8 15.1 70 4850 57 FIRM 150 A
Foamed Class A y 3940 12.8 15.1 65 6175 65 350 740 A
Foamed Class H y 3940 12.8 15.1 65 6175 70 360 694 A
Foamed Class H y 2663 12.8 15.1 0 90 5820 100 650 890 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Foamed Slurries

*Slurry Type
Water 
Depth

Slurry 
Density

Base 
Slurry BHST BHCT

Casing 
Depth

Temp for 
Comp Str

Thickening 
Time

Yes No (ft) (lb/gal) Density (°F) (°F) (ft) (°F) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi) Base Cement

Type

Foamed Class A y 3329 12.8 15.1 70 4850 57 0 120 A
Foamed Class A y 3329 12.8 15.1 70 4850 57 FIRM 130 A
Foamed Class A y 7612 13.0 15.2 70 8380 40 0 150 A
Foamed Class A y 13.0 15.1 0 65 8000 55 90 440 A
Foamed Class A y 13.0 15.1 0 65 8000 55 FIRM 260 A
Foamed Class A y 2559 13.0 15.0 65 4200 65   200  360 A
Foamed Class A y 2559 13.0 15.0 65 4200 65   260  410 A
Foamed Class A y 13.0 15.2 0 65 8000 55 FIRM 270 A
Foamed Class A y 1210 13.0 15.4 0 75 3800 75 260 490 A
Foamed Class A y 3000 13.0 15.5 0 75 8200 85 363 1020 A
Foamed Class A y 2900 13.0 15.5 0 60 3930 50 60 220 A
Foamed Class A y 2900 13.0 15.0 0 60 3930 50 60 220 A
Foamed Class A y 2000 13.0 15.5 0 70 4400 60 210 1210 A
Foamed Class A y 4200 13.0 15.5 0 65 7000 60 232  370 A
Foamed Class A y 1025 13.0 16.4 170 138 9850 160 300 660 H
Foamed Class H y 1025 13.0 16.3 170 138 9850 160 290 645 H
Foamed Class H y 3100 13.0 15.0 0 74 11200 80 120 670 A
Foamed Class A y 1200 13.0 15.5 0 68 3800 85 490 750 A
Foamed Class A y 1200 13.0 15.6 0 68 3800 85 450 980 A
Foamed Class A y 3393 13.0 15.5 0 60 4500 55 210  550 A
Foamed Class H y 4700 13.0 16.0 0 65 7238 65 0 460 H
Foamed Class A y 5000 13.0 15.5 0 75 9200 100 120  350 H
Foamed Class H y 5000 13.0 15.5 0 75 9200 100 380 1130 A
Foamed Class H y 2000 13.0 15.5 0 70 4400 60 180  500 A
Foamed Class H y 2000 13.0 15.5 0 70 4000  65 160  580 A
Foamed Class A y 2700 13.0 16.4 0 60 5440 60 50 290 H
Foamed Class A y 5467 13.0 15.4 0 75 8400 84 410 710 A
Foamed Class A y 4000 13.0 16.0 0 65 6691 50 90 430 A
Foamed Class A y 2025 13.0 15.5 0 70 4400 60 190  510 A
Foamed Class A y 1500 13.0 17.3 0 113 10200 130 640  670 H
Foamed HES-8 y 3800 10.0 . 15.5 65 5800 58 50 240 A
Foamed Class H y 3800 10.0 . 15.5 65 5450 55 50 130 A
Foamed Class H y 2056 12.0 . 15.1 65 4000 50 22 240 A
Foamed Class H y 2056 12.0 . 15.1 80 6050 50 0 20 A
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Appendix C—Service Company Data for Lightweight Cements 
HES Special Slurry Description

Product Number:  HES-1

Service Company: Halliburton

Company Designation: NewCem

General Description: Shell "Slag"

Product Number:  HES-2

Service Company: Halliburton

Company Designation: Spherelite

General Description: Pozzalonic Microspheres

Product Number:  HES-3

Service Company: Halliburton

Company Designation: Spherelite w/ Microfine Cement

General Description: Pozzalonic Microspheres w/ Microfine Cement

Product Number:  HES-4

Service Company: Halliburton

Company Designation: Spherelite w/ Econolite

General Description: Pozzalonic Microspheres w/ Sodium Silicate

Product Number:  HES-5

Service Company: Halliburton

Company Designation: Diacel-M

General Description: Diacel-M

DE-FC26-00NT40919 Fourth Quarterly Technical Progress Report C-64



Appendix C—Service Company Data for Lightweight Cements 
HES Special Slurry Description

Product Number:  HES-6

Service Company: Halliburton

Company Designation: EPSEAL

General Description: EPSEAL

Product Number:  HES-7

Service Company: Halliburton

Company Designation: WG-17, WG-17LXP, FWCA

General Description: Freewater Control

Product Number:  HES-8

Service Company: Halliburton

Company Designation: Micro-Matrix

General Description: Microfine Cement

Product Number:  HES-9

Service Company: Halliburton

Company Designation: Microbond

General Description: Expansive Additives

Product Number:  HES-10

Service Company: Halliburton

Company Designation: CalSeal

General Description: Calcium Sulfate
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Appendix C—Service Company Data for Lightweight Cements 
HES Special Slurry Description

Product Number:  HES-11

Service Company: Halliburton

Company Designation: TLW / TXI

General Description: TLW / TXI
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Appendix C—Service Company Data for Lightweight Cements 
BJ Services Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
BJ-1 + 2% CaCl2 x 9.5 90 80 1500 3:50 500 H Fresh
BJ-1 x 9.5 180 144 10000 4:35 480 H Fresh
BJ-1 x 9.5 180 144 10000 4:06 510 H Fresh
BJ-1 x 11.5 180 144 10000 4:10 1638 2482 H Fresh
BJ-1 x 8.5 180 144 10000 223 753 H Fresh
BJ-2 + 40% Silica x 10.8 400 200 3500 4:25 2940 G Fresh
BJ-2 + 40% Silica x 12.2 325 225 8000 4:15 2780 G Fresh
BJ-2 x 11.6 140 116 5000 300 460 G Fresh
BJ-2 + 5% Lime x 11.6 140 116 5000 300 360 G Fresh
BJ-2 + 40% Silica x 10.8 400 200 3500 2771 G Fresh
BJ-2 + 40% Silica + 5% Lime x 10.8 400 200 3500 1287 G Fresh
BJ-2 x 10.2 400 200 3500 276 G Fresh
BJ-2 + 35% Silica x 10.4 300 250 5000 4:51 1253 2343 G Fresh
BJ-2 + 35% Silica + 5% Lime x 14.0 600 110 4500 1963 Type 1 Fresh
BJ-2 + 35% Silica + 5% Lime x 12.0 600 110 4500 700 Type 1 Fresh
BJ-3 + 35% Silica x 14.0 600 110 4500 1213 Type 1 Fresh
BJ-1 x 9.3 95 80 1500 8:00+ 75 154 H Fresh
BJ-1 + 2% CaCl2 x 9.3 95 80 1500 8:00+ 140 213 H Fresh
BJ-1 x 10.3 95 80 1500 8:00+ 220 403 H Fresh
BJ-1 + 2% CaCl2 x 10.3 95 80 1500 6:20 300 496 H Fresh
BJ-1 x 11.3 95 80 1500 8:00+ 384 778 H Fresh
BJ-1 + 2% CaCl2 x 11.3 95 80 1500 3:02 504 1027 H Fresh
BJ-1 x 12.3 95 80 1500 8:00 556 1053 H Fresh
BJ-1 + 2% CaCl2 x 12.3 95 80 1500 2:09 820 1238 H Fresh
BJ-1 + 6% CaCl2 x 9.6 89 80 1000 8:40  450 G Fresh
BJ-1 + 1.5% CaCl2 x 9.5 90 85 1000 5:27 263 513 G Fresh
BJ-1 + 1.5% CaCl2 x 9.5 90 85 1000 513 563 A Fresh
BJ-1 + 2% CaCl2 x 9.5 90 80 1500 3:30 500 A Fresh
BJ-1 + 2% CaCl2 X 9.5 40 1000  50 A Fresh
BJ-1 + 2% CaCl2 x 9.5 55 1000 160 A Fresh
BJ-1 + 2% CaCl2 x 9.5 95 1000 300 670 A Fresh
BJ-1 + 2% CaCl2 x 9.5 300 1000 1000 A Fresh
BJ-1 + 2% CaCl2 x 11.5 40 1000 183 A Fresh
BJ-1 + 2% CaCl2 x 11.5 55 1000 570 A Fresh
BJ-1 + 2% CaCl2 x 11.5 95 1000 630 1280 A Fresh
BJ-3   x 8.5 180 144 10000 4:43 223 753 H Fresh
BJ-1 + 3% CaCl2 + 35% Silica x 9.0 144 100 3000 2:57 510 813 G Fresh
BJ-1, 5% CaCl2, 10% "B" x 9.0 144 100 3000 5:00 165 225 G Fresh
BJ-2 + 40% Silica x 10.8 400 200 3500 4:25 2940 G Fresh
BJ-2 + 40% Silica x 12.2 325 225 8000 4:15 2780 G Fresh
BJ-2 + 40% Silica x 10.8 400 6000 1914 G Fresh
BJ-2 + 40% Silica + 5% Lime x 10.8 400 6000 1114 G Fresh
BJ-2 x 10.2 400 6000 394 G Fresh
BJ-2 + 35% Silica + 5% Lime x 10.4 300 250 5000 4:51 1253 2343 G Fresh
3% "A" x 11.8 95 85 1000 4:43 450 A Fresh
1.5% "A" x 12.8 80 80 1000 6:00 745 C Fresh
10% "B" x 12.5 120 103 7250 2:47 304 C Fresh
10% "B", 0.2% "A", x 12.5 120 103 7050 2:58 280 C Fresh
15% "B" x 11.7 124 105 5500 5:07 77 129 C Fresh
16% "B", + dispersant x 12.1 127 110 8200 2:37 518 C Fresh
16% "B", + 12 LB Gilsonite x 11.9 110 100 4570 3:41 265 C Fresh
16% "B" + 3% Salt + Dis x 12.1 127 110 8200 1:48 523 C Fresh
16% "B" + 3% Salt + Dis x 12.1 105 90 4900 2:54 433 C Fresh
16% "B" + 3% Salt + Gil x 12.5 130 110 6800 1:23 375 C Fresh
3% "A" + 2% CaCl2 x 11.6 80 80 1000 7:20 196 C Fresh
2% "A" x 12.4 90 80 1950 6:25 450 C Fresh
3% "A" x 11.4 120 105 6000 5:18 255 C Fresh
3% "A" x 11.4 110 95 5200 6:50 248 C Fresh
3% "A" x 11.9 120 100 5600 5:49 358 C Fresh
3% "A" + .25% CaCl2 x 11.9 109 102 5800 5:20 394 C Fresh
3%"A" + 2.0% CaCl2 x 11.6 90 80 1110 6:24 208 C Fresh
3% "A" + 2% CaCl2 x 11.9 90 80 1135 5:33 338 C Fresh

Offshore
Compressive 
Strength (psi)

Base 
Cement 

Type

Mix 
Water
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Appendix C—Service Company Data for Lightweight Cements 
BJ Services Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi)

Base 
Cement 

Type

Mix 
Water

3%A" + 2% CaCl2 + Salt x 11.5 86 80 750 5:55 116 C Fresh
3% "A" + Gilsonite x 11.4 160 133 10100 2:43 168 C Fresh
3%"A" + 5 Lb/sk Salt x 11.4 120 103 5250 7:06 325 C Fresh
3% "A" + 5 Lb/sk Salt x 11.4 96 90 2800 8:38 300 C Fresh
3% "A" + 5 Lb/sk Salt x 11.9 96 90 2800 8:06 325 C Fresh
3% "A" + 5 Lb/sk Salt x 11.4 116 103 5250 6:52 373 C Fresh
BJ-6 + "B" + "A" x 11.8 126 116 7050 3:29 233 296 C Fresh
BJ-7+12% Salt+ 2% CC x 12.6 120 105 7500 2:58 343 C Fresh
6% "B" x 12.7 98 88 3500 5:21 400 C Fresh
6% "B" + 3% Salt x 12.7 120 100 7023 4:23 655 C Fresh
6%"B"+3% Salt + Gilsonite x 12.7 108 96 3950 2:43 1008 C Fresh
8% "B" + 3% Salt x 12.9 115 97 5795 3:40 750 C Fresh
16% "B" x 11.8 144 127 8500 3:54 93 177 H Fresh
16% "B" + 2% Salt x 11.7 145 135 10000 2:54 233 H Fresh
2% "A" x 12.6 144 121 9200 2:33 823 H Fresh
2% "A" x 12.4 135 115 8700 3:13 450 H Fresh
20% "B" x 10.5 160 133 10100 3:45 42 56 H Fresh
BJ-8 x 12.2 80 80 500 5:53 358 A Fresh
BJ-8 x 12.6 80 80 900 4:37 356 C Fresh
BJ-9 x 11.0 160 133 10100 2:36 351 483 C Fresh
BJ-9 + 8% Attapulgite x 10.5 160 133 10100 3:48 222 306 C Fresh
BJ-8 x 11.5 120 105 6000 4:00 55 C Fresh
BJ-8 x 12.4 120 105 6000 3:54 335 C Fresh
BJ-8 x 13.0 144 119 8000 3:15 711 C Fresh
BJ-8 x 12.5 80 80 1150 3:45 475 C Fresh
BJ-8 + 10% Salt x 12.8 104 91 3000 5:07 400 C Fresh
BJ-8 + 2% CaCl2 x 12.7 85 80 1000 5:17 188 Fresh
BJ-8 + 2% CaCl2 + 5lb Gil x 12.5 110 87 2000 5:30 288 C Fresh
BJ-8 + 2% CaCl2 + 5lb Kol x 12.6 90 81 1500 5:16 458 C Fresh
BJ-8 + 3% Salt x 12.5 100 90 4800 5:14 275 C Fresh
BJ-8 + 5 lb Gilsonite x 12.7 90 83 500 6:42 288 C Fresh
BJ-8 + 5 lb Gilsonite x 12.3 156 123 9000 4:05 495 C Fresh
BJ-8 + 5 lb Gilson + 3% Salt x 12.5 128 108 6000 3:46 432 C Fresh
BJ-8 + 5 lb Gilson + 2% KCl x 12.6 85 80 900 5:23 280 C Fresh
BJ-8 + 5 lb salt x 12.6 128 108 6000 1:48 270 C Fresh
BJ-8 + 5 lb salt x 12.6 114 99 4000 2:46 375 C Fresh
BJ-8 + 5% Salt x 12.4 99 88 1900 4:45 307 623 C Fresh
BJ-8 + 9% Salt x 12.5 104 97 3750 3:35 375 C Fresh
BJ-8 x 12.6 120 100 6100 4:13 375 H Fresh
BJ-8 x 12.6 123 111 6100 3:30 410 H Fresh
BJ-8 x 12.5 132 123 8050 2:59 520 H Fresh
BJ-8 x 12.4 140 118 9000 3:45 595 H Fresh
BJ-8 + 8 lb Gilson + 3% Salt x 12.4 127 108 6000 4:07 244 406 H Fresh
BJ-8 + 8 lb Gilson x 12.4 152 128 9000 4:48 125 360 H Fresh
BJ-8 x 12.4 183 145 10300 4:35 850 H Fresh
BJ-8 x 12.7 148 124 9000 3:32 600 H Fresh
BJ-8 x 12.4 176 145 12000 3:48 730 H Fresh
BJ-8 x 12.7 149 131 9000 4:36 500 H Fresh
BJ-8 + 10% Salt x 12.4 115 108 5800 3:25 587 H Fresh
BJ-8 + 10% Salt + 2 lb Gil x 12.8 96 86 2000 5:05 516 H Fresh
BJ-9 + 2% CaCl2 x 12.4 110 90 5000 7:07 310 C Fresh
BJ-9 + 8 lb Gilsonite x 13.0 165 137 11300 4:06 1892 C Fresh
BJ-9 x 13.0 157 127 11830 4:14 2150 C Fresh
BJ-9 x 13.0 144 119 8000 3:12 1490 C Fresh
BJ-9 + 1 lb salt x 13.0 155 129 9800 4:09 1583 C Fresh
BJ-9 + 8 lb salt x 13.0 130 110 5500 3:44 1334 C Fresh
BJ-9 + 5 lb Gilsonite x 13.0 175 141 12900 3:35 2163 C Fresh
BJ-9 + 1 lb KCl + 5 lb Gilson x 13.0 148 124 8200 3:38 1700 C Fresh
BJ-9 + 2% KCl + 8 lb Gilson x 13.0 170 136 11900 2:30 2680 C Fresh
BJ-9 + 2% Salt + 0.2% "A" x 13.0 152 127 8000 2:46 1875 C Fresh
BJ-9 +1 lb Salt + 5 lb Gilson x 13.0 165 137 10700 3:41 2650 H Fresh
BJ-9 + 5 lb Salt x 11.5 119 96 3200 7:55 375 C Fresh

DE-FC26-00NT40919 Fourth Quarterly Technical Progress Report C-68



Appendix C—Service Company Data for Lightweight Cements 
BJ Services Ultralight Report

*Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (ft) (lb/gal) (°F) (°F) (ft) (hr:min) 12 hr 24 hr
Offshore

Compressive 
Strength (psi)

Base 
Cement 

Type

Mix 
Water

BJ-10 x 12.3 168 139 11572 3:58 1512 TXI LW Fresh
A x 11.8 107 90 3000 70 150 H FRESH
A x 12.0 182 119 9450 400 850 H FRESH
A x 12.4 98 80 2300 130 400 H FRESH
B x 12.0 142 101 5100 160 485 H FRESH
A x 12.4 120 91 3860 125 300 H FRESH
A x 11.4 120 105 3900 50 150 H SEA
A x 12.0 94 81 2150 90 170 H SEA
A x 12.4 130 95 4750 150 285 H FRESH
A x 11.4 128 101 4500 100 220 H SEA
B x 11.4 93 81 2000 90 170 H SEA
A x 12.5 310 252 16450 410 845 H FRESH
A x 11.4 128 101 4500 100 220 H SEA
A x 11.8 107 90 3000 70 150 H FRESH
BJ-8 + 3% SALT x 12.0 110 93 3345 145 290 A FRESH
BJ-8 x 12.5 93 80 2000 95 240 A FRESH
TXI LW + "A" x 12.8 95 80 2160 95 240 H FRESH
A x 11.5 113 94 3100 50 210 H FRESH
A x 12.4 107 87 2890 140 380 H FRESH
A x 12.5 120 105 3900 160 340 H FRESH
A x 11.5 100 85 2420 55 104 H FRESH
A x 12.0 124 92 3900 120 300 H FRESH
TXI LW + "B" x 12.0 101 88 2500 125 295 TXI LW SEA
BJ-8 x 12.4 116 92 3220 150 285 H FRESH
BJ-8 x 12.4 185 130 9550 255 967 H FRESH
BJ-8 x 12.5 110 92 3000 104 425 TYPE 1 FRESH
A x 11.4 128 101 4500 100 220 H SEA
A x 11.4 102 88 2700 50 160 H SEA
A x 11.4 122 100 3860 50 135 H SEA
A x 11.4 125 100 3950 50 135 H SEA
B x 12.6 254 205 15800 SET 400 H FRESH
A x 11.4 94 80 2000 50 150 H SEA
A x 11.7 224 173 14100 50 200 H SEA
A x 11.4 94 80 2000 50 150 H SEA
A x 12.5 70 75 800 50 140 H SEA
A x 11.4 119 96 3440 50 150 H SEA
B x 12.0 94 80 2000 60 175 H FRESH
A x 11.4 93 80 2000 60 150 H SEA
A x 12.0 94 80 2000 65 170 H SEA
A x 12.0 116 93 3300 65 170 H SEA
BJ-8 x 12.4 92 80 1966 170 356 A SEA
BJ-8 x 12.4 145 104 5655 65 350 A SEA
BJ-10 x 12.5 174 128 12100 1050 1460 TXI LW FRESH
BJ-8 x 11.4 93 80 2000 60 150 H SEA
A x 11.4 109 91 3050 50 160 H SEA
A x 11.4 93 81 2000 50 150 H SEA
A x 11.4 132 104 4920 50 150 H SEA
A x 11.4 132 104 4920 50 150 H SEA
BJ-10 + 4% Gel x 11.5 90 80 1800 60 530 TXI LW FRESH
BJ-8 x 12.0 114 93 3110 100 280 H SEA
BJ-8 x 12.0 114 93 3110 50 170 H FRESH
BJ-8 x 11.2 124 98 4600 155 250 TYPE 1 FRESH
A x 11.4 94 80 2000 50 150 H SEA
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Appendix C—Service Company Data for Lightweight Cements 
BJ Services Special Slurry Description

Product Number:  BJ-1

Service Company: BJ Services Company

Company Designation: LW-7 2000

General Description: Glass Bubbles, Low Strength

Product Number:  BJ-2

Service Company: BJ Services Company

Company Designation: LW-6

General Description: Ceramic Bubbles

Product Number:  BJ-3

Service Company: BJ Services Company

Company Designation: Perlite

General Description: Expanded Volcanic aggregate

Product Number:  BJ-4

Service Company: BJ Services Company

Company Designation: LW-7 10000

General Description: Glass Bubbles, High Strength

Product Number:  BJ-5

Service Company: BJ Services Company

Company Designation: None

General Description: Blend LW-6 and High Early strength additive
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Appendix C—Service Company Data for Lightweight Cements 
BJ Services Special Slurry Description

Product Number:  BJ-6

Service Company: BJ Services Company

Company Designation: None

General Description: Blend Anhydrous Sodium Metasilicate and High Strength Additive

Product Number:  BJ-7

Service Company: BJ Services Company

Company Designation: Attaclay

General Description: Attapulgite Clay

Product Number:  BJ-8

Service Company: BJ Services Company

Company Designation: None

General Description: Poz, Cement, Bentonite Blend

Product Number:  BJ-9

Service Company: BJ Services Company

Company Designation: None

General Description: Poz, Cement, Microsilica Blend

Product Number:  BJ-10

Service Company: BJ Services Company

Company Designation: TXI Lightweight
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Appendix C—Service Company Data for Lightweight Cements 
BJ Services Special Slurry Description

General Description: TXI Commercial Lightweight Cement

Product Number:  BJ-11

Service Company: BJ Services Company

Company Designation: Prehydrated Gel

General Description: Prehydrated Bentonite Gel

Product Number:  

Service Company:

Company Designation:

General Description:
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Appendix C—Service Company Data for Lightweight Cements
Schlumberger Unfoamed Cements

Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (feet) (lb/gal) (°F) (°F) (feet) (Hrs:Min) 12 hrs 24 hrs
A x 11.8 0 0 3:52 150
A x 12 50 50 5:50 625
A x 12.5 0 60 2:43 250
A x 12 65 65 6:40 525
A x 11 40 70 5:25 588
A x 10.5 91 76 55
A x 10.5 94 80 14:10 58
A x 11 91 80 7:30 110
SLB-1 x 11.0 92 80 2:45 400 1300
SLB-1 x 11.0 92 80 4:55 700 1350
A x 11.4 90 80 6:19 210
A x 11.4 91 80 8:20 125
A x 11.4 88 80 4:20 220
A x 11.5 80 80 3:26 462
A x 11.7 115 80 5:33 135
A x 11.7 114 80 5:33 135
A x 11.9 80 80 3:44 606
SLB-1 x 12.0  80 3:05   
SLB-1 x 12.3 92 80 6:10 500
B x 12.4 80 80 6:31 219
A x 12.5 66 80 4:45 370
A x 12.5 80 80 4:00 300
B x 12.6 80 80 9:27 236
B x 12.7 80 80 0:00 319
B x 12.8 80 80 5:11 263
A x 12.9 98 80 2:07 78
A x 11.4 91 82 6:00 110
A x 11.4 92 82 5:00 200
A x 11.5 92 82 6:30 339
A x 11.7 102 84 5:33 135
SLB-1 x 10.3 90 85 1:42 980
A x 10.5 94 85 210
A x 10.5 94 85 11:00 110
A x 11.9 0 85 5:07 137
B x 12.5 100 85 5:31 227
A x 12.8 95 85 3:26 341
B x 12.8 85 85 4:03 247
A x 12.8 100 88 3:30 345
SLB-1 x 10.0 100 90 4:10 675
A x 11.4 115 90 12:00 160
A x 11.4 115 90 5:00 200
A x 12.5 100 90 5:32 225
A x 11.5 104 91 6:45 175
A x 11.5 119 91 5:50 610
A x 11.7 113 91 2:32 180
A x 11.7 115 92 2:32 180
A x 11.7 114 92 2:32 180
A x 11.7 114 92 2:32 180
A x 11.8 125 92 3:50 353

Offshore
Compressive 
Strength (psi)
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Appendix C—Service Company Data for Lightweight Cements
Schlumberger Unfoamed Cements

Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (feet) (lb/gal) (°F) (°F) (feet) (Hrs:Min) 12 hrs 24 hrs
Offshore

Compressive 
Strength (psi)

A x 12 120 92 6:23 860
B x 12.8 115 94 4:23 219
B x 12.8 125 95 4:15 490
A x 11.4 125 96 7:25 90
A x 11.4 118 97 6:10 200
A x 11.4 115 97 4:40 150
B x 12.5 134 98 3:02 330
SLB-1 x 10.6 100 100 9:12 500 1900
A x 11.8 110 100 4:00 259
A x 11.8 122 100 5:00 250
A x 11.8 121 100 5:50 225
B x 12.4 115 100 4:41 248
A x 12.5 124 100 3:25 714
A x 12.8 110 100 4:48 756
A x 12.8 110 100 4:48 756
A x 12.8 110 100 4:48 756
SLB-1 x 12.2 102 3:30 2850
B x 12.5 125 102 3:12 470
A x 12.9 151 102 4:20 545
B x 12.9 151 102 4:20 545
A x 11.4 119 103 4:45 200
A x 12.7 126 105 6:49 1220
A x 11.8 125 109 5:41 300
B x 12.4 125 110 4:02 363
B x 12.7 156 110 2:52 689
B x 12.8 168 110 4:30 450
B x 12.5 174 114 4:54 290
SLB-1 x 12.4 117 2:50 3113
B x 12.7 160 117 2:35 795
B x 12.7 160 117 5:31 255
SLB-1 x 10.5 120 5:15 2450
SLB-1 x 10.9 120 5:12 1304
SLB-1 x 11.2 120 3:20 2000
SLB-1 x 12.0 141 121 2:30 970
B x 12 170 125 3:30 200
SLB-1 x 12 129 3:50 2700
SLB-1 x 12 170 129 3:50 2700
SLB-1 x 12.5 130 2:37 2522
B x 12.8 202 132 3:19 750
SLB-1 x 12 185 140 5:00 3700
SLB-1 x 12.1 140 5:00 3700
B x 12.8 212 143 4:24 975
SLB-1 x 12.0 175 145 3:40 1500 2500
SLB-1 x 12.0 190 146 3:05 2000 3700
SLB-1 x 12.0 190 146 3:11 1300 2500
SLB-1 x 12.0 190 146 3:05 1730
B x 12.7 218 147 3:37 860
B x 12.5 220 148 4:53 830
SLB-1 x 11.0 206 150 2:56 2600
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Appendix C—Service Company Data for Lightweight Cements
Schlumberger Unfoamed Cements

Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (feet) (lb/gal) (°F) (°F) (feet) (Hrs:Min) 12 hrs 24 hrs
Offshore

Compressive 
Strength (psi)

SLB-1 x 11.0 180 150 3:42 2250
B x 12.8 222 150 4:02 805
SLB-1 x 8.4 180 155 4:00 777
SLB-1 x 8.4 180 155 6:03 1100
B x 12.5 204 155 3:27 740
SLB-1 x 12.5 155 2:43 3473
B x 12.7 210 158 3:17 257
SLB-1 x 12.0 231 163 5:30 2200  
SLB-1 x 11.1 195 165 6:07 2150
SLB-1 x 11.9 165 4:20 2658
SLB-1 x 12 220 165 4:20 2660
SLB-1 x 10.0 217 170 2:02 2000
B x 12.5 244 174 5:13 775
SLB-1 x 11.2 175 3722
B x 12.7 242 175 4:05 765
B x 12.8 220 176 4:06 1000
B x 12.8 247 178 4:17 435
B x 11.8 250 180 3:22 485
B x 12.8 250 180 3:41 890
B x 12.8 250 180 4:41 790
SLB-1 x 11.5 220 185 3:44 2050
B x 12.5 260 188 4:31 875
B x 12.6 259 189 4:28 680
B x 12.6 259 189 4:28 680
SLB-1 x 10.2 250 190 4:04 1000 1365
SLB-1 x 11.5 260 190 8:15 1000 2200
SLB-1 x 11.5 260 190 5:15 2200 2930
B x 12.7 261 190 4:32 730
SLB-1 x 11.5 260 191 3:55 1700
B x 12.8 240 193 3:54 924
B x 12.4 268 206 4:30 475
B x 12.7 268 206 5:25 595
B x 12.8 278 210 5:00 520
B x 11.7 280 212 4:54 250
B x 12.8 282 213 4:32 445
B x 12.8 282 213 3:49 582
B x 11.7 283 216 4:15 390
B x 12.4 283 216 5:04 225
B x 12 287 220 4:43 495
B x 12.8 270 220 5:02 600
B x 12.5 290 224 4:49 480
B x 12 290 225 4:16 345
B x 12.7 288 225 4:10 685
B x 12.8 280 227 5:10 525
B x 12.6 290 231 5:42 260
B x 12.4 296 233 4:54 410
B x 12.4 302 238 3:00 475
SLB-1 x 11.1 290 240 4:10 5530
SLB-1 x 11.0 325 250 11:00 500 1200
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Appendix C—Service Company Data for Lightweight Cements
Schlumberger Unfoamed Cements

Slurry Type
Water 
Depth

Slurry 
Density BHST BHCT

Casing 
Depth

Thickening 
Time

Yes No (feet) (lb/gal) (°F) (°F) (feet) (Hrs:Min) 12 hrs 24 hrs
Offshore

Compressive 
Strength (psi)

SLB-1 x 11.0 314 251 7:00 3800
B x 12.4 335 280 3:41 229
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Appendix C—Service Company Data for Lightweight Cements
Schlumberger Special Slurry Description

Product Number:  1

Service Company: Schlumberger

Company Designation: SLB-1

General Description: LiteCRETE
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Appendix D—Quality Control Testing 
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Appendix E—Laboratory Procedures for Foamed Cement 

The working draft of ISO 10426-41 outlines the recommended practices for the 
atmospheric generation and testing of foamed cement slurries and their corresponding 
unfoamed base slurries. The procedures discussed in this appendix and used for this 
project were borrowed from ISO 10426-4. 
 

E.1 Preparing Unfoamed Base Slurry 
E.1.1 Calculation of Base Cement With and Without Surfactants 
Because the final slurry for foamed cement contains surfactant(s), these materials cannot 
be added to the base slurry for initial mixing. This will require that the density of the base 
slurry be adjusted to compensate for the later addition of the surfactant(s) prior to 
foaming.  
 
Example: Slurry Design: Class G Cement + 0.2 gal/sk Surfactant 
  Base slurry density = 14.5 lb/gal 
  Surfactant weight = 10 lb/gal 
 
  Base Slurry Calculations: Weight   Volume 
    Cement 94 lb   3.59 gal 
    Surfactant 2 lb (0.2 gal * 10 lb/gal) 0.2 gal 
    Water  55.39 lb  6.65 gal      
    Total  151.39 lb  10.44 gal 
  
  Calculation of True Weight % Contributions:   
    Cement 62.1 %   (94/151.39) 
    Surfactant 1.3 %   (2/151.39) 
    Water  36.6 %   (55.39/151.39) 
 
  Slurry without Surfactants: Weight   Volume 
    Cement 94 lb   3.59 gal 
    Water  55.39 lb  6.65 gal 
    Total  149.39 lb  10.24 gal 
 
 Slurry Density without Surfactants: 149.39/10.24 =   14.59 lb/gal 

 
E.2 Equipment 
E.2.1 Blender Container 
A special blending container is required for preparing foamed cement at ambient pressure 
in the laboratory. (A typical blending container is shown in Figure E.1) The blending 
container is similar to the one used for standard slurry preparation except that it has a 
threaded cap with an O-ring seal. The cap has a small hole (approx. ¾-in. diameter) in the 
center fitted with a removable plug that has an O-ring seal. 
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E.2.2 Multi-Blade Assembly 
The multi-blade assembly is what is used during this project. The multi-blade or stacked-
blade assembly is constructed of a series of assemblies, each blade corresponding to the 
requirements of ISO 10426-22, clause 5. The assembly consists of five (5) standard 
blades attached to a central shaft, and spaced equally throughout the mixing container. A 
typical assembly is shown in Figure E.1. 
 

 

 
Fig. E.1—Example of a typical blending container 

 

E.3 Container Volume 
Accurate determination of the volume of the blending container is critical to this 
procedure. The calculations for slurry volume and foamed cement density are based on 
this volume determination. Weigh the clean, dry, blending container (including mixing 
assembly, screw-on lid and screw-in plug for the lid). Remove the screw-on lid from the 
mixing container and then remove the screw-in plug from the lid. Fill the mixing 
container with water and then screw the lid on tightly. Pour additional water into the hole 
in the lid for the plug until the container is completely filled, and then screw the plug 
tightly into the lid. Wipe the excess water that exits from the plug’s vent hole, and then 
weigh the container again. The weight of the water inside the container is then divided by 
the density of the water to determine an accurate volume for the mixing container. 
 

E.4 Preparing Base Cement Slurry 
This method assumes that the base slurry as described in Section E.1.1 is being prepared 
in a separate mixing container, and this slurry is then to be weighed into the mixing 
container described in Section E.2.1. To prepare sufficient volume may require multiple 
mixes with the standard mixing procedure.  
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Base slurries containing all additives except foaming surfactant(s) should be prepared 
according to ISO 10426-22,clause 5. When possible, the temperature of the cement 
sample, additives, and mix water should be within ± 2°C (3°F) of the respective 
temperatures recorded from the well site. The temperature of the mixing container should 
approximate that of the mix water being used in the slurry design. The mixing device 
should be calibrated annually to a tolerance of ± 3.3 rev/s (200 rpm) at 66.7 rev/s (4,000 
rpm) and ± 8.3 rev/s (500 rpm) at 200 rev/s (12,000 rpm).   
As required, the density of the unfoamed cement slurry can be determined by methods 
found in ISO 10426-22, clause 6. 
 

E.5 Determining Slurry Volumes and Weights 
E.5.1 Slurry Volume 
Determine the volume of unfoamed cement slurry to be mixed. The total volume of 
unfoamed cement slurry should include the volume of the surfactant(s) to be added to the 
slurry. The surfactant(s) is to be added after the initial mixing of the base slurry. The 
volume of unfoamed slurry to be placed in the container may be determined by the 
following procedure. 
 
When it is desired to foam a slurry with a specific amount of gas per unit volume of 
slurry (foam quality), the resultant density of the foamed slurry must be determined. This 
can be calculated by Equation 1. 
 
  FD = (100 - %G) ÷ 100 × UFDS   (1) 
 
Where:  FD = Foamed density of the slurry 
  %G = Percentage of gas in final foamed slurry 
  UFDS = Unfoamed slurry density with surfactant(s) 
 
When a desired foamed slurry density is known or after calculating it with Equation 1, 
determine the grams of cement slurry including surfactant(s) that is to be placed into the 
foam blender to prepare the foamed slurry. This can be calculated by Equation 2. 
 
  GUFS = CV × FD     (2) 
 
Where:  GUFS = Grams of unfoamed slurry including surfactant(s) to be 

placed into the foam mixer 
  CV = Container volume of foam mixer (mL) 
  FD = Foamed density of the slurry (g/mL) 
 
Example: Container volume  = 1170 mL 
  Base slurry density  = 14.5 lb/gal (1.74 g/mL) 
  Foamed cement density = 10.0 lb/gal (1.2 g/mL) 
  Unfoamed slurry weight  =  1170 mL × 1.2 g/mL = 1404 g 
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E.5.2 Surfactant(s) and Slurry Weight 
The surfactant(s) weight is determined by taking the unfoamed slurry weight and 
multiplying by the percent by weight of surfactant(s). The slurry weight is determined by 
taking the unfoamed slurry weight and subtracting the surfactant(s) weight. This can be 
calculated by Equation 4. 
 
  GS  = GUFS×(%Surfactant/100)    (3) 
 
Where:  GS = Grams of surfactants (total) to place into the foam mixer 

with the unfoamed slurry without surfactant(s) 
  GUFS= Total grams unfoamed slurry prepared in B.1 
   
 
 
  GUSM = GUFS - GS     (4) 
 
Where:  GUSM = Grams of unfoamed slurry without surfactant(s) to be 

placed into the mixer. 
 
Example: Unfoamed slurry weight   =  1404.1 g 
  Percent by weight of surfactant = 1.3 % 
 
   Surfactant weight = 1404.1 × 0.013= 18.5 g 
   Slurry weight  = 1404.1 - 18.5 = 1385.6 g 

 
E.6 Preparing the Atmospheric Foamed Slurry 
Based on the volume calculated in Section E.5.1, weigh the appropriate amount of the 
prepared slurry into the special mixing container. Add the calculated amount of 
surfactant(s). The final weight of the cement slurry and added surfactant(s) should be 
checked against the final desired base slurry density. Before foaming, verify that the total 
weight of the slurry and added surfactant(s) corresponds to the weight calculated in 
Section E.5.2. 
 

E.6.1 Generating a Foamed Cement  
Make sure the mixing container is sealed. Using the blade assembly described in Section 
E.2.2, the slurry should be mixed at the 12,000 rpm setting for 15 seconds. Because of the 
increase in slurry volume and viscosity, the maximum rpm of the blender could be less 
than 12,000 rpm. The maximum attainable rpm will depend on the power of the blender, 
slurry density, and foam quality. Record and report the final rpm of the mixer. 
 
During the mixing, there will be a noticeable change in the sound (pitch) from the 
blender. After mixing, there may be some slight pressure in the mixing container because 
of temperature increases and energy imparted to the foam during the foaming process. Be 
careful when removing the top of the mixing container. After mixing, open the sampling 
port or container lid, and verify that the slurry completely fills the slurry-mixing 
container. If the slurry does not fill the mixing container at the end of the 15-second 
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mixing, it is doubtful the slurry will foam properly under field conditions. The slurry 
should be redesigned. 

 
E.7 Atmospheric Testing of Foamed Cement Slurries 
Because of the high air entrainment in a foamed cement slurry, it is necessary to modify 
some of the standard testing procedures to prevent obtaining erroneous test results. 
 

E.7.1 Determining Foamed Slurry Density 
The density of the foamed slurry should be determined by pouring it into a container with 
a large open top that has a known volume when completely filled. Weigh the container, 
pour the foamed slurry into the container, and level the top with a straight blade. Wipe 
the outside of the container clean, and weigh the container with the foamed slurry. The 
density of the foamed slurry in the container is determined by dividing the slurry mass by 
the container volume and converting to the appropriate density units. 
 

E.7.2 Determining Slurry Stability 
 
E.7.2.1 Unset Slurry Stability 
Evaluate the foam stability by pouring a sample of the foamed cement slurry into a 
container or graduated cylinder for 2 hours of continued evaluation. Cover or seal the top 
of the container to prevent drying or dehydration of the sample. Since the main purpose 
of this test is to check for settling and stability in the foamed slurry, the visual appearance 
of the foamed slurry (such as free fluid, settling, or bubbles concentrated in a specific 
area) must be noted. If desired, density measurements may be made of the foam at 
multiple locations in the cylinder after the 2-hour period. To determine the density of the 
slurry at various locations in the cylinder, a large syringe with a Tygon tube on it can be 
used to remove small portions from the top, middle, and bottom. The removed slurry can 
then be transferred to a smaller graduated cylinder to determine the weight of a known 
volume of the slurry. From there, the specific gravity and density can be determined. 
 
Pour the foamed slurry into a standard 250-mL graduated cylinder that is used for free-
fluid testing. Cover the top of the cylinder to prevent dehydration, place it onto the 
counter-top, and visually examine it during the 2-hour period. The cylinder cannot be 
cured at temperatures above the ambient temperature at which the foamed slurry was 
prepared because an increase in temperature will increase the bubble size and may have 
an effect on the slurry stability. 
 
E.7.2.2 Set Slurry Stability 
Check foam stability by curing samples until they are set for density gradient 
measurement throughout the sample. These may be cured in non-greased, covered 50.8-
mm (2-in.) diameter, 101.6-mm (4-in.) tall cylinders or any appropriate covered 
container. Use of grease or other mold-release agents should be avoided as these 
materials may affect the stability of the foamed cement. 
 
Cut or break the samples into sections, mark them from the top to the bottom, and 
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measure the specific gravity of each section. The specimen should not be cut with a saw 
that uses water. The use of water may cause the specimen to absorb water and change the 
density of the specimen. Large variations in density from sample top to bottom are an 
indication of instability. When determining the specific gravity by Archimedes principal, 
it is recommended that a beaker of fresh water be placed on a scale and tared. The 
specimen is placed into a loop of fine string (or thread) and suspended in the water for the 
first measurement for determining the volume of the specimen (V). The volume of the 
specimen (mL) will be equal to the weight of the water displaced by the specimen when 
suspended in the water. The weight of the specimen being suspended in the water must be 
determined quickly to prevent the specimen from absorbing water and giving erroneous 
results. The specimen is then lowered to rest on the bottom of the beaker of water to 
obtain the actual weight of the specimen (W). The specific gravity (SG) is then 
determined by dividing the weight, W (in grams) by volume, V (in mL). The slurry 
density can also be determined (SG × 8.33 = lb/gal). 

 
Signs of foam instability include the following: 
• More than a trace of free fluid. 
• Bubble breakout noted by bubbles appearing on the surface of the sample.  
• Excessive gap at the top of the specimen. Minor meniscus effects are normal. 
• Visual signs of density segregation as indicated by streaking or light to dark color 

change from top to bottom. 
• Large variations in density from sample top to bottom. 
 

E.7.3 Determining Compressive Strength 
The foamed cement slurry is poured into a curing mold that can be sealed. The sealing lid 
prevents the foamed slurry from expanding out of the curing mold as it is heated. This 
expansion can result in an undesired density decrease. The mold can be a standard 50.8-
mm (2-in.) cube mold with a cover clamped to the top.  
 
The sealed mold containing the foamed cement slurry is then placed into an atmospheric 
water bath, cured, and the strength is determined as specified by API. The temperature is 
normally limited to approximately 65°C (149°F), but can sometimes be increased to 90°C 
(194°F) if there is sufficient seal to prevent the slurry from expanding out of the curing 
mold. 

 
E.8 Determining Other Tests on Base Unfoamed Slurry 
A slurry that is foamed at atmospheric pressure should not be tested under pressure. 
Applying pressure to a foamed slurry prepared at atmospheric pressure will compress the 
foam, changing the density and gas ratio. This can also allow contamination when tested 
in a HPHT consistometer for thickening time. 
 
For the following tests, the base unfoamed slurry without the surfactant(s) is prepared 
according to ISO 10426-22, clause 5. After the slurry is prepared, the mixer is stopped 
and the surfactant(s) added and stirred gently with a spatula to distribute it uniformly in 
the slurry. It is recommended the slurry be transferred gently from the mixing container 
to a beaker and back three times to ensure a uniform distribution. The use of a small 
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amount of material for preventing/breaking air entrainment in slurries that are not foamed 
is permitted for these tests. Materials to prevent/break air entrainment should not be used 
in any foamed slurries. 
 

E.8.1 Determining Thickening Time 
Since the surfactant(s) will affect the thickening time, and the foam itself does not affect 
the thickening time of a cement slurry, the thickening time test is normally performed 
using a standard HPHT consistometer on the base unfoamed cement slurry containing the 
surfactant(s).  
 
The thickening time test of the unfoamed slurry containing the surfactant(s) will be 
performed using the procedures in ISO 10426-22, clause 9. 
 

E.8.2 Determining Fluid Loss 
Fluid-loss tests performed with a foamed cement prepared at atmospheric pressure will 
not yield reliable results. The fluid loss values obtained from a foamed cement slurry will 
be slightly less than that of the base unfoamed cement slurry. The fluid loss of the base 
unfoamed cement is normally used as an indication of the fluid loss of the foamed cement 
slurry.  
 
The static fluid-loss test of the unfoamed slurry containing the surfactant(s) is performed 
using the procedures in ISO 10426-22, clause 10. 
 

E.8.3 Determining Rheological Properties 
With the concentration of gas in a foamed slurry changing continuously during pumping 
of the job, it is impractical to perform rheological testing at all the foam quality 
concentrations that are needed to model the frictional pressures during pumping of a 
foamed slurry. Use of a rotational viscometer will result in separation of the gas from the 
slurry, causing erroneous results. Correlations can be used to convert the rheological 
properties of the base unfoamed slurry to that of a foamed cement with varying foam 
qualities to simulate the job.  
 
The rheological test of the unfoamed slurry containing the surfactant(s) is performed 
using the procedures in ISO 10426-22, clause 12. 
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