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1.0 INTRODUCTION 
 
The Texas Municipal Power Agency (TMPA) owns and operates the Gibbons 
Creek Steam Electric Station (GCSES) facility located in unincorporated Grimes 
County, Texas. The GCSES generates coal combustion residuals (CCR) that are 
regulated under Title 40, Code of Federal Regulations, Part 257 (40 CFR Part 
257)(CCR Rule).  
 
TMPA operates two CCR surface impoundments at the GCSES: 

(1) the Ash Ponds (APs); and 

(2) the Scrubber Sludge Pond (SSP). 
 
This report is a compilation of the available history of construction 
documentation for the two CCR surface impoundments at the GCSES. 
 

1.1 REQUIREMENTS 
 
Regulations in 40 CFR §257.73, Structural Integrity Criteria for Existing CCR 
Surface Impoundments, requires that owners and operators of existing CCR 
Surface Impoundments compile a history of construction of CCR surface 
impoundments and post the documentation on an internet site accessible by the 
public. The documentation must include the following, to the extent feasible in 
accordance with 40 CFR §257.73(c) (1):  

(i) The name and address of the person(s) owning or operating the CCR unit; the 
name associated with the CCR unit; and the identification number of the CCR 
unit if one has been assigned by the state. 

(ii) The location of the CCR unit identified on the most recent U.S. Geological 
Survey (USGS) 7 1/2 minute or 15 minute topographic quadrangle map, or a 
topographic map of equivalent scale if a USGS map is not available. 

(iii) A statement of the purpose for which the CCR unit is being used. 

(iv) The name and size in acres of the watershed within which the CCR unit is 
located. 

(v) A description of the physical and engineering properties of the foundation and 
abutment materials on which the CCR unit is constructed. 

(vi) A statement of the type, size, range, and physical and engineering properties of 
the materials used in constructing each zone or stage of the CCR unit; the 
method of site preparation and construction of each zone of the CCR unit; and 
the approximate dates of construction of each successive stage of construction 
of the CCR unit. 

(vii) At a scale that details engineering structures and appurtenances relevant to 
the design, construction, operation, and maintenance of the CCR unit, detailed 
dimensional drawings of the CCR unit, including a plan view and cross 
sections of the length and width of the CCR unit, showing all zones, 
foundation improvements, drainage provisions, spillways, diversion ditches, 
outlets, instrument locations, and slope protection, in addition to the normal 
operating pool surface elevation and the maximum pool surface elevation 
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following peak discharge from the inflow design flood, the expected maximum 
depth of CCR within the CCR surface impoundment, and any identifiable 
natural or manmade features that could adversely affect operation of the CCR 
unit due to malfunction or mis-operation. 

(viii) A description of the type, purpose, and location of existing instrumentation. 

(ix) Area-capacity curves for the CCR unit. 

(x) A description of each spillway and diversion design features and capacities and 
calculations used in their determination. 

(xi) The construction specifications and provisions for surveillance, maintenance, 
and repair of the CCR unit. 

(xii) Any record or knowledge of structural instability of the CCR unit. 
 
This report summarizes the available information regarding the APs and SSP 
CCR surface impoundments history of construction at the TMPA GCSES. 
Documentation referenced herein is included in Appendix A. 
 
According to 40 CFR 257.73, TMPA must update the relevant information if there 
is a significant change to any information compiled regarding the APs or SSP 
history of construction. 
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2.0 CCR SURFACE IMPOUNDMENT DESCRIPTION  
 
The TMPA GCSES is a coal fired steam electric plant capable of generating 
approximately 470 MW. Construction of the GCSES began in 1977.  The GCSES 
began generating electric power in 1982. 
 
TMPA currently operates two CCR surface impoundments at the GCSES which 
are subject to requirements in 40 CFR §257: 

 the Ash Ponds (APs); and  

 the Scrubber Sludge Pond (SSP). 
 
The location of each of those CCR units is shown on Figure 1. 
 
TMPA also operates an existing CCR landfill however; the history of 
construction requirement only applies to the CCR surface impoundments at the 
site.  The CCR surface impoundments and their history of construction are 
described below. 
 

2.1 ASH PONDS 
 
The APs are three adjoining and connected CCR surface impoundments 
separated by earthen dikes and hydraulic gates, constructed by TMPA between 
1977 and 1978 as part of the original GCSES plant construction.  
 
The APs are a surface impoundment that was constructed and received CCR 
before October 14, 2015. In addition, the APs currently receive CCR. Hence, in 
accordance with 40 CFR §257.53, the APs are classified as an active existing CCR 
surface impoundment. 
 

2.1.1 Ownership and Unit Identification 
 
The APs are owned and operated by the TMPA GCSES. The full name and 
address for the TMPA GCSES is as follows: 
 

Texas Municipal Power Agency 
Gibbons Creek Steam Electric Station 

12824 FM 244 Rd 
Anderson, TX 77830-5642 

 
In addition, the APs are listed as Solid Waste Management Unit (SWMU) 006 on 
the Notice of Registration (NOR) for Solid Waste Registration (SWR) 32271 
issued to TMPA by the TCEQ (TCEQ 2016).  The NOR states that the APs are an 
active surface impoundment. A copy of the NOR as of August 8, 2016 is included 
in Appendix A (TCEQ 2016). A current copy of the NOR can be found on the 
TCEQ’s central registry internet site. 
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2.1.2 Unit Location and Watershed 
 
The APs are located on the GCSES site generally southeast of the GCSES electric 
power generation plant and west of Gibbons Creek Reservoir; see Figure 1. Based 
on the Texas Natural Resource Conservation Service (NRCS) the APs are located 
in the Navasota watershed (Hydrologic Unit Code 12070103) which is 
approximately 1.44 MM acres (NRCS 2008). However, the APS are elevated from 
the surrounding drainage area and there is no natural drainage into the APs 
other than direct precipitation. According to the facility’s water balance diagram, 
the APs receive direct precipitation and stormwater runoff from a drainage area 
of approximately 35 acres and pumped stormwater drainage from approximately 
22 acres (TMPA 2013). 
 

2.1.3 Unit Purpose 
 
The APs receive the following wastewater streams as shown on the facility NOR, 
TPDES Permit No. WQ0002120000 (TCEQ 2015), and water balance diagram 
(TMPA 2013): 

1) bottom ash transport water overflow from hydrobins used to dewater the 
bottom ash CCR; 

2) coal pile stormwater and dust suppression runoff; 

3) boiler blowdown; 

4) water purification wastewater; 

5) treated sewage wastewater; 

6) Flue Gas Desulfurization (FGD) scrubber wastewater; 

7) Air preheater basket washing wastewater; 

8) boiler tube cleaning wastewater; 

9) CCR landfill collected leachate; 

10) Plant area stormwater drainage; 

11) Once through cooling water; and 

12) Non-contact auxiliary cooling water. 
 
Under the facility’s TPDES Permit No. WQ0002120000, TMPA is authorized to 
discharge excess water in the APs to Gibbons Creek Reservoir as necessary 
subject to the effluent limitations in the permit (TCEQ 2015). 
 

2.1.4 Unit Construction 
 
The APs are three adjoining and connected CCR surface impoundments, 
designed by Tippett & Gee, Inc. and constructed by R. N. Adams Construction 
Company.  According to dates of the original contract documents, construction 
of the APs began in 1977 (TMPA 1977a). The completion date of the AP 
construction is unknown but was likely in 1981 based on the date of the NSS 
“Summary of Testing of Ash Ponds” report dated March 2, 1981 (NSS 1981). 
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According to the NOR, operation of the APs began in April, 1982 (TCEQ 2016). 
The APs were constructed by a combination of excavation and fill to lines and 
grades in accordance with technical specifications and drawings for the facility 
(T&G 1977a, T&G 1977b, T&G 1978, T&G 1979a, T&G 1979b). 
 
A soils investigation was conducted National Soil Services (NSS) prior to plant 
construction to characterize the physical and engineering properties of the 
subsurface. Boring Nos. 4 through 7 and 13 through 18 were installed in the area 
of the proposed APs from 100 feet to 200 feet below ground surface. Soil samples 
collected were analyzed for the following properties (NSS 1976): 

 moisture content; 

 Atterberg limits; 

 grain size distribution; 

 unconfined compressive strength; 

 unconsolidated-undrained compressive strength; and 

 consolidated-undrained compressive strength. 
 

The NSS investigation report also presents a description of the general site 
geologic formations as well as more detailed discussion of strata encountered in 
the soil borings. The strata that make up the foundations and abutments on 
which the APs were constructed include, from the ground surface (NSS 1976): 

 a thin mantle of silty sand; 

 an upper clay; 

 an upper silty sand to sandy silt; 

 a middle clay; 

 a lower silty sand; 

 a lower silt; and 

 a lower clay. 
  

2.1.5 Site Preparation 
 
Prior to AP construction, areas that would receive fill were stripped of topsoil 
and other organic material to a depth of one foot below ground surface. Areas 
that would receive fill were then scarified to a depth of one foot, moisture 
content of soils were adjusted if necessary, and the ground surface was 
compacted to achieve 95% of the maximum dry density as determined by the 
Standard Compaction Test (ASTM 698) for highly plastic clays or Texas Highway 
Department method (Tex-113-E) for sandy clays (T&G 1977a). 
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During construction of the APs, five-foot deep inspection trenches were installed 
along the interior toe of the embankments to observe the soil strata below the toe 
and dike foundations and ensure pervious soils did not underlie the 
embankment foundations. The locations of the inspection trenches are shown in 
Tippett & Gee Drawing No. C-230-003, included in Appendix A (T&G 1977b). 
The exposed soil was examined to identify, and where found replace, pervious 
soils. Pervious soils, where encountered during trench installation and general 
pond excavation, were over-excavated and replaced with three feet of compacted 
clay (T&G 1977a, T&G 1977b, T&G 1978).  
 

2.1.6 Pond Construction 
 
The APs was constructed by a combination of excavation and fill. Soils that were 
excavated and suitable for pond construction were used as fill. The excavated 
surface and compacted fill portions of the APs are comprised of clay, silty clay, 
and sandy clay (T&G 1977a). 
 
Fill soils were placed in maximum nine inch-thick loose lifts, moisture content 
was adjusted as necessary to within 2% dry to 4% wet of optimum, and 
compacted to achieve 95% of the maximum dry density as determined by the 
Standard Compaction Test (ASTM 698) for highly plastic clays or Texas Highway 
Department method (Tex-113-E) for sandy clays (T&G 1977a). 
 
Prior to plant operation, several soil tests were conducted to evaluate the 
characteristics of the natural soil liner and were compared to the Texas 
Department of Water Resources (TDWR, predecessor to the TCEQ) guidelines for 
surface impoundment liners.  The guidelines recommended impoundment liners 
consist of either four feet of natural soil or three feet of compacted clay with the 
following properties: 

 at least 30% soil particles passing the No. 200 sieve; 

 a Liquid Limit of at least 30;  

 a Plasticity Index of at least 15; and 

 a permeability less than or equal to 1 x 10-7 cm/sec.  
 
Portions  of the APs liner that did not achieve those criteria were excavated, 
replaced with three or more feet of clay compacted in eight to nine inch lifts, and 
retested to confirm conformance with the TDWR guidelines stated above (NSS 
1981). Tippet & Gee subsequently provided a certification letter that the APs met 
the TDWR guidelines (T&G 1981).  
 
Each of the three APs is approximately 1820 feet long and 245 feet wide at the 
dike crest interior top of bank, and 20 feet deep from the dike crest to the pond 
bottom.  Based on those dimensions, the total area inside the interior top of bank 
of the three APs is approximately 30.7 acres (T&G 1977b).  Available design 
drawings of the APs as required under 40 CFR §257.73(c)(vii) are included in 
Appendix A. 
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2.1.7 Instrumentation 
 
According to TMPA personnel, instrumentation at the APs currently consists of a 
staff gauge that is used to monitor the water level in the APs. 
 

2.1.8 Area-Capacity Relationship 
 
Each of the three APs is shown to be approximately 1820 feet long and 245 feet 
wide at the dike crest interior top of bank. Each of the APs is shown to have a 
common dike crest elevation.  Each of the APs is shown to be approximately 20 
feet deep from the dike crest to the pond bottom with 3H:1V side slopes. Based 
on those dimensions, the total area inside the three APs dike crests is 
approximately 30.7 acres (T&G 1977b). An area capacity curve of the APs is 
included in Figure 2. 
 

2.1.9 Diversion Design 
 
The APs have a single outfall (Outfall 001) constructed of two pipes that drain to 
a drainage channel and then to the Gibbons Creek Reservoir. Outfall 001 pipes 
consist of one, 4-inch diameter steel pipe and one, 12-inch diameter Fiberglass 
Reinforced Plastic pipe. Discharge of Outfall 001 is controlled by valves. The 
maximum discharge capacity of Outfall 001 is unknown however, according to 
the facility’s TPDES permit application (ERM 2010) for TPDES Permit No. 
WQ0002120000 the maximum recorded daily flow was 3.44 million gallons 
(TCEQ 2015). A copy of the TPDES permit application is available from the 
TCEQ by making an Open Records Request.  
 

2.1.10 Structural Instability 
 
There is no available record or knowledge of structural instability of the APs.  A 
structural stability assessment is currently being conducted under separate 
contract for the AP. 
 

2.1.11 Construction Specifications 
 
Specifications for the construction of the APs are included in Appendix A (T&G 
1977a). 
 

2.1.12 Surveillance Maintenance and Repair 
 
The APs are inspected at least weekly according to 40 CFR §257.83(a)(i-ii) for the 
following: 

 any appearances of actual or potential structural weakness and other 
conditions which are disrupting or have the potential to disrupt the 
operation or safety of the APs; and 

 abnormal discoloration, flow or discharge of debris or sediment through 
Outfall 001. 

 



 

ERM   0336706\A8289 Rpt SI History.docx 8 

The APs instrumentation (staff gauge) is monitored at least monthly according to 
40 CFR §257.83(a)(1)(iii). 
 
Under 40 CFR §257.83(b) the APs are inspected annually by a qualified 
professional engineer to ensure the design, construction, operation, and 
maintenance of the APs is consistent with recognized and generally accepted 
good engineering standards. 
 
Weekly, monthly, and annual inspections are maintained in TMPA’s operating 
record for a minimum of five years. Annual inspections are also posted on 
TMPA’s publically available internet site.  
 
The APs are maintained and repaired as necessary and as soon as practical 
following discovery of deterioration that will affect the APs structural integrity 
and/or operation. 
 

2.2 SCRUBBER SLUDGE POND 
 
The SSP is a CCR surface impoundment constructed by TMPA between 1977 and 
1978 as part of the original GCSES plant construction.  
 
The SSP is a surface impoundment that was constructed and received CCR 
before October 14, 2015. In addition, the SSP currently receives CCR. Hence, in 
accordance with 40 CFR §257.53, the SSP is classified as an active existing CCR 
surface impoundment. 
 

2.2.1 Ownership and Unit Identification 
 
The SSP is owned and operated by the TMPA GCSES. The full name and address 
for the TMPA GCSES is as follows: 
 

Texas Municipal Power Agency 
Gibbons Creek Steam Electric Station 

12824 FM 244 RD 
Anderson, TX 77830-5642 

 
In addition, the SSP is listed as Solid Waste Management Unit (SWMU) 004 on 
the Notice of Registration (NOR) for Solid Waste Registration (SWR) 32271 
issued to TMPA by the TCEQ (TCEQ 2016). The NOR states that the SSP is an 
active surface impoundment. A copy of the NOR as of August 8, 2016 is included 
in Appendix A (TCEQ 2016). A current copy of the NOR can be found on the 
TCEQ’s central registry internet site. 
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2.2.2 Unit Location and Watershed 
 
The SSP is located on the GCSES site generally south of the GCSES electric power 
generation plant, southwest of the SSP and west of Gibbons Creek Reservoir; see 
Figure 1. Based on the Texas Natural Resource Conservation Service (NRCS) the 
SSP is located in the Navasota watershed (Hydrologic Unit Code 12070103) 
which is approximately 1.44 MM acres (NRCS 2008). However, the SSP is 
elevated from the surrounding drainage area and there is no natural drainage 
into the SSP other than direct precipitation. The SSP receives direct precipitation 
and stormwater runoff from a drainage area of approximately  8 acres (TMPA 
2000). 
 

2.2.3 Unit Purpose 
 
The SSP receives FGD scrubber wastewater as shown on the facility NOR, 
TPDES Permit No. WQ0002120000 (TCEQ 2015), and water balance diagram 
(TMPA 2013). 
 
Under the facility’s TPDES Permit No. WQ0002120000, TMPA is authorized to 
transfer SSP water to the APs for eventual discharge to Gibbons Creek Reservoir 
as necessary subject to the effluent limitations in the permit (TCEQ 2015). 
 

2.2.4 Unit Construction 
 
The SSP was designed by Tippett & Gee, Inc. and constructed by R. N. Adams 
According to dates of the original contract documents, construction of the SSP 
began in 1977 (TMPA 1977a). The completion date of the SSP construction is 
unknown. According to the NOR, operation of the SSP began in April, 1982 
(TCEQ 2016).  
 
A soils investigation was conducted prior to plant construction to characterize 
the physical and engineering properties of the subsurface. Boring Nos. 4 through 
7 and 13 through 18 were installed in the area of the proposed SSP from 100 feet 
to 200 feet below ground surface. Soil samples collected were analyzed for the 
following properties (NSS 1976): 

 moisture content; 

 Atterberg limits; 

 grain size distribution; 

 unconfined compressive strength; 

 unconsolidated-undrained compressive strength; and 

 consolidated-undrained compressive strength. 
 

The NSS investigation report also presents a description of the general site 
geologic formations as well as more detailed discussion of strata encountered in 
the soil borings. The strata that make up the foundations and abutments on 
which the SSP was constructed include, from the ground surface (NSS 1976): 
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 a thin mantle of silty sand; 

 an upper clay; 

 an upper silty sand to sandy silt; 

 a middle clay; 

 a lower silty sand; 

 a lower silt; and 

 a lower clay. 
  

2.2.5 Site Preparation 
 
Prior to SSP construction, areas that would receive fill were stripped of topsoil 
and other organic material to a depth of one foot below ground surface. Areas 
that would receive fill were then scarified to a depth of one foot, moisture 
content of soils were adjusted if necessary, and the ground surface was 
compacted to achieve 95% of the maximum dry density as determined by the 
Standard Compaction Test (ASTM 698) for highly plastic clays or Texas Highway 
Department method (Tex-113-E) for sandy clays (T&G 1977a). 
 
During construction of the SSP, five-foot deep inspection trenches were installed 
along the interior toe of the embankments to observe the soil strata below the toe 
and dike foundations and ensure pervious soils did not underlie the 
embankment foundations. The exposed soil was examined to identify, and where 
found replace, pervious soils. Pervious soils, where encountered during trench 
installation and general pond excavation, were over-excavated and replaced with 
three feet of compacted clay (T&G 1977a).  
 

2.2.6 Pond Construction 
 
The SSP was constructed by a combination of excavation and fill. Soils that were 
excavated and suitable for pond construction were used as fill. The excavated 
surface and compacted fill portions of the SSP are comprised of clay, silty clay, 
and sandy clay (T&G 1977a). 
 
Fill soils were placed in maximum nine inch-thick loose lifts, moisture content 
was adjusted as necessary to within 2% dry to 4% wet of optimum, and 
compacted to achieve 95% of the maximum dry density as determined by the 
Standard Compaction Test (ASTM 698) for highly plastic clays or Texas Highway 
Department method (Tex-113-E) for sandy clays (T&G 1977a). 
 
According to the Tippet & Gee transmission letter of NSS soil test reports of the 
APs natural and compacted clay liner dated March 13, 1981, (T&G 1981) Tippett 
& Gee also transmitted NSS soil test reports of the SSP natural and compacted 
clay liner. Presumably the SSP was also tested for the following TDWR guideline 
criteria: 

 at least 30% soil particles passing the No. 200 sieve; 

 a Liquid Limit of at least 30;  
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 a Plasticity Index of at least 15; and 

 a permeability less than or equal to 1 x 10-7 cm/sec. 
 
Although the APs and SSP were constructed at the same time, under the same 
contract and specifications, and the same construction quality assurance 
contractor (NSS) sampled and analyzed both CCR unit liners, the AP and SSP 
test reports were transmitted separately and a copy of the T&G transmission 
letter and accompanying NSS reports have not been identified for the SSP. 
 
Shortly after first receipt of FGD scrubber wastewater the SSP developed a seep 
in one of the dikes. On May 20, 1983 TMPA notified the United States 
Environmental Protection Agency (EPA) of the seep (TMPA 1983). In September, 
1983 TMPA contracted with NSS to conduct a study of the SSP seep and to 
develop options to provide additional containment of the SSP which included 
construction of a slurry wall or installation of an artificial liner (NSS 1983). 
Ultimately the pond was dewatered and FGD material was removed according 
to specifications “Site Preparation of Sludge Pond Prior to Installation of Liner”; 
a copy of the undated specifications are included in Appendix A (--- unknown). 
The date and author of the site preparation specifications are unknown but 
presumably were prepared by TMPA for the project in conjunction with 
“Specifications For Material and Installation of a Flexible Membrane Liner for a 
Sludge Disposal Pond” (TMPA 1983).  TMPA contracted with Staff Industries, 
Inc. to install a Hypalon® flexible membrane liner (FML); the installation was 
completed in early 1985 (SII 1985). 
 
The SSP is approximately 750 feet long and 380 feet wide at north end and 470 
feet wide at the south end of the dike crest interior top of bank, and 20 feet deep 
from the dike crest to the pond bottom.  Based on those dimensions, the total 
area inside the interior top of bank of the three SSP is approximately 7.3 acres 
(T&G 2000).  Available design drawings of the SSP as required under 40 CFR 
§257.73(c)(vii) are included in Appendix A. 
 

2.2.7 Instrumentation 
 
According to TMPA personnel, instrumentation at the SSP currently consists of a 
staff gauge that is used to monitor the water level in the SSP (TMPA 1985). 
 

2.2.8 Area-Capacity Relationship 
 
The SSP is approximately 750 feet long and 380 feet wide at north end and 470 
feet wide at the south end of the dike crest interior top of bank, and 20 feet deep 
from the dike crest to the pond bottom. The SSP is shown to be approximately 20 
feet deep from the dike crest to the pond bottom with 3H:1V side slopes. Based 
on those dimensions, the total area inside the three SSP dike crests is 
approximately 7.3 acres (TMPA 2000). An area capacity curve of the SSP is 
included in Figure 3. 
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2.2.9 Diversion Design 
 
The SSP was not constructed with an emergency outfall or spillway. Water is 
pumped from the SSP to the APs as determined necessary by TMPA to control 
freeboard at the SSP. 
 

2.2.10 Structural Instability 
 
There is no available record or knowledge of structural instability of the SSP.  A 
structural stability assessment is currently being conducted under separate 
contract for the SSP 
 

2.2.11 Construction Specifications 
 
Specifications for the construction of the SSP and subsequent installation of the 
Hypalon® FML are included in Appendix A (T&G 1977a, TMPA 1983b, TMPA --
--). 
 

2.2.12 Surveillance Maintenance and Repair 
 
The SSP is inspected at least weekly according to 40 CFR §257.83(a)(i-ii) for the 
following: 

 any appearances of actual or potential structural weakness and other 
conditions which are disrupting or have the potential to disrupt the 
operation or safety of the SSP; and 

 abnormal discoloration, flow or discharge of debris or sediment through 
Outfall 001. 

 
The SSP instrumentation (staff gauge) is monitored at least monthly according to 
40 CFR §257.83(a)(1)(iii). 
 
Under 40 CFR §257.83(b) the SSP is inspected annually by a qualified 
professional engineer to ensure the design, construction, operation, and 
maintenance of the SSP is consistent with recognized and generally accepted 
good engineering standards. 
 
Weekly, monthly, and annual inspections are maintained in TMPA’s operating 
record for a minimum of five years. Annual inspections are also posted on 
TMPA’s publically available internet site.  
 
The SSP is maintained and repaired as necessary and as soon as practical 
following discovery of deterioration that will affect the SSP structural integrity 
and/or operation.
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3.0 NOTIFICATION AND RECORD KEEPING 
 
TMPA will issue notifications and implement recordkeeping in accordance with 
40 CFR §257.105 and 40 CFR §257.106. 
 

3.1 NOTIFICATION 
 
TMPA will notify the Executive Director of the TCEQ, the State Director as 
defined in 40 CFR §257,105(d), and in accordance with 40 CFR §257.106(f)(8) 
when the History of Construction Documentation Report is available in the 
TMPA operating record and when placed on the publically accessible TMPA 
internet site. 
 
In accordance with TCEQ instructions related to CCR units in Texas, TMPA will 
send each notification to the TCEQ via internet electronic mail to: 
  

CCRNotify@tceq.texas.gov 
 

3.2 RECORDKEEPING 
 
TMPA will maintain the History of Construction Documentation Report and 
associated documentation in the TMPA operating record starting no later than 
October 17, 2016 and for a period of five years thereafter. 
 

3.3 INTERNET POSTING 
 
TMPA will maintain the History of Construction Documentation Report and 
associated documentation and on the publically accessible TMPA internet site 
within 30 days of placement in the TMPA operating record and for a period of 
five years thereafter. 
 

3.4 HISTORY OF CONSTRUCTION UPDATE 
 
According to 40 CFR 257.73, TMPA must update the relevant information if there 
is a significant change to any information compiled regarding the APs or SSP 
history of construction. 
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4.0 REFERENCED DOCUMENTS 
 

The following documents were used as sources of information for this report. 
 
4.1 TMPA DOCUMENTS 

 
The following documents were used as sources of information for this report. 
These documents are posted on the facility operating record. 

 
ERM 2010 Industrial Wastewater Permit Renewal and Major Amendment 

Application, TPDES Permit No. 02120, Texas Municipal Power 
Agency, Gibbons Creek Steam Electric Station, Carlos, Texas, 
Environmental Resources Management, September, 2010. 

 
NSS 1976 Preliminary Soils Investigation, Proposed Steam Electric Station, 

NFS/National Soil Services, Inc., Report No. 76602, August, 
1976. 

 
NSS 1981 Summary of Testing of Ash Ponds, Gibbons Creek Steam Electric 

Station, Grimes County, Texas, Report No. D-76602-4, 
NFS/National Soil Services, Inc. March 2, 1981. 

 
NSS 1983 Sludge Pond Study, Gibbons Creek Steam Electric Station, Grimes 

County, Texas, Job No. D-76602-52, NFS/National Soil Services, 
Inc. October 21, 1983. 

 
SII 1985 Sludge Pond Liner Certification and Warranty, Staff Industries, 

Inc., Edward C. Staff, April, 1985. 
 
T&G 1977a Specifications and Contract Documents for Site Preparation, 

Gibbons Creek Steam Electric Station, Unit No. 1, Texas Municipal 
Power Agency, Specification No. GC-1022, Tippet & Gee, Inc. 
March, 1977. 

 
T&G 1977b Sections, Site-Grading, Gibbons Creek S.E.S. Unit No. 1, Texas 

Municipal Power Agency, Drawing No. C-230-003, Tippet & Gee, 
Inc. April 21, 1977, revised October 28, 1977.  

 
T&G 1978 Plant Site Layout, Gibbons Creek S.E.S. Unit No. 1, Texas 

Municipal Power Agency, Drawing No. C-230-001, Tippet & Gee, 
Inc. April 21, 1977, revised August 28, 1978.  

 
T&G 1979a Ash Ponds – Drop Inlets & Culvert Plans & Sections, Gibbons 

Creek S.E.S. Unit No. 1, Texas Municipal Power Agency, Drawing 
No. 15-C-235, Tippet & Gee, Inc. January 16, 1979, revised 
August 16, 1979.  
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T&G 1979b Ash Ponds – Drop Inlets & Culvert Sections & Details, Gibbons 
Creek S.E.S. Unit No. 1, Texas Municipal Power Agency, Drawing 
No. 15-C-236, Tippet & Gee, Inc. June 1, 1979, revised June 25, 
1981.  

 
T&G 1981 Ash Pond Lining Certification, Gibbons Creek S.E.S. Unit No. 1, 

Texas Municipal Power Agency, Tippet & Gee, Inc., March 13, 
1981. 

 
TMPA 1983a GCSES, C-5610 Seepage from GCSES Sludge Pond, Ed Wagoner, 

TMPA, May 20, 1983. 
 
TMPA 1983b Specifications For Material and Installation of a Flexible Membrane 

Liner for a Sludge Disposal Pond, Gibbons Creek Steam Electric 
Station, Unit No. 1, Texas Municipal Power Agency, Specification 
No. SPPE-84001, J. Shoults, TMPA, December, 1983. 

 
TMPA 1985 Sludge Pond Gauge, JMS, TMPA, Sketch, February 20, 1985. 
 
TMPA 2000 Sludge Pond for Survey Information, Gibbons Creek S.E.S. Unit No. 

1, Texas Municipal Power Agency, Dwg. No. 11-C-19.1, TMPA, 
February 15, 2000. 

 
TMPA 2013 TMPA Water Balance Diagram, ERM Drawing No 10-C-301, 

September 24, 2010, Revised by Texas Municipal Power 
Agency, August 15, 2013. 

 
TMPA ----- Specifications, Site Preparation of Sludge Pond Prior to Installation 

of Liner, unknown author, unknown date. 
 
4.2 PUBLIC SOURCE DOCUMENTS 

 
The following public source documents were used as sources of information 
used for this report. Copies of these public documents are available from the 
respective public source publishers. 

 
NRCS 2008 TX_HU12_Geo83 - The 8, 10, and 12 hydrologic unit boundaries for 

Texas, Texas Natural Resources Conservation Service, 
Hydrologic Unit Code 12070103, 2008. 

 
TCEQ 2015 Texas Pollutant Discharge Elimination System Permit No. 

WQ0002120000, Texas Commission on Environmental Quality, 
issued April 29, 2009, renewal issued December 15, 2015. 

 
TCEQ 2016 Notice of Registration, Industrial and Hazardous Waste, Texas 

Municipal Power Agency, Solid Waste Registration No. 32271, 
EPA Id. TXD000751073, Texas Commission on Environmental 
Quality, August 8, 2016. 
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Y

P. O. BOX 24596

4087 SHILLING WAYc
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August 31, 1976

Report No. 76602

Texas Power Pool, Inc.
Forest Park Center
71 1 1 Bosque Blvd.
Waco, Texas 76710

Attention:  Mr. F. K. Smith, P. E.
Project Director

PRELIMINARY SOILS INVESTIGATION
PROPOSED STEAM ELECTRIC STATION

BRYAN LIGNITE PROJECT
GRIMES TEXAS

Gentlemen:

Submitted here is our preliminary report on the subsurface conditions at the above
project site.  These studies were performed in accordance with our contract for geotechnical
engineering services dated April 16, 1976.

We trust that the results presented herein are in sufficient detail to permit preliminary
designs sufficient for cost estimates and general arrangement of the foundation systems.
Final studies may be initiated after more detailed information relative to the location and
size of plant structures and foundation loads is developed.

If you have any questions, please call us.

Very truly yours,

NFS/ NATIONAL SOIL SERV!CES, INC.

Robert S. Junkr wski, P. E.

Tillman A. Riewe, P. E.
RSJ/ JKP/ jb/ dg
Copies submitted:  20
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INTRODUCTION

i
PROJECT DESCRIPTION

This investigation was made at the proposed site of the steam electric station

planned by the Texas Power Pool, Inc., to be located approximately 1. 5 miles north of

Carlos in Grimes County, Texas.    One 400 MW generating unit is currently planned.
i

Structure locations and final plant grade have not yet been determined. A cooling pond is

j tentatively planned on Gibbon's Creek to the east of the proposed plant site.  The location
i

of the plant site is approximately as shown on the Plan of Borings, Plate t, in the report's

illustrations.

j4 Two additional sites were investigated during the preliminary stages of this study.

The locations of these two sites and the borings made in the areas are also shown on the

boring plan.  All other information on these two sites, including boring logs and laboratory

lest results, are included in Appendix A.

PURPOSE AND SCOPE OF STUDY
I

i This study was made to provide preliminary foundation design information for the

steam electric station and related facilities and to determine the potential impact upon

11— the terrain and groundwater resources.  Specif ical ly, the study was planned to def ine:

f a.  - general and site geology of the area;

b.    the general topography of the site;

c.  - soil stratigraphy in the plant island area;      C

Ii d.    general seismology of the area;

e.    classification,  strength, and compressibility characteristics of the foundation
soils;

f.    suitable foundation types;

g.   - location, depth, and usage of any groundwater resources in the area;
I
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II 1- 2

h.    general characteristics and metals content of the groundwater resources; and

i.     the potential impact on the groundwater from plant seepage.

SOILS INVESTIGATION

FIELD STUDIES

Soil conditions were defined by undisturbed sample borings, located as shown on the

Plan of Borings, Plate 1.  Samples were obtained at approximately- five- foot intervals and

at changes of strata.  Thin- walled Shelby tube and Pitcher barrel type samplers were used

to obtain undisturbed samples.  Disturbed samples were also obtained using a conventional

it split- spoon sampler.     The surface elevation,   sample depth,   description,   and soil

4 classification ( based on the Unified Soil Classification System) are shown on the logs of r

ii borings, Plates 2 throug'  32.  Logs of piezometer installations are presented on Plates 33

and 34.  Keys to descriptive terms and symbols used on the logs are presented on Plates 35

and 36.

The Shelby tube sampler is a three- inch I. D. thin-walled tube which is pushed into j
it

the undisturbed soils at the bottom of the borehole by hydraulic rams on the drill rig.  The

1. Shelby tube is limited to cohesive soils into which the tube can be pushed by the weight of

l the drill rig.  Where the Shelby tube could not penetrate the soils, a Pitcher barrel sampler
j

1- was used to obtain undisturbed samples.  The Pitcher barrel sampler is a double tube core r
barrel in which the inner tube leads the cutting bit.  The amount of lead by the inner tube

f

is variable, depending on the strata, but is generally less than one inch.  The Pitcher barrel

sampler is also ideally adopted for obtaining undisturbed samples in silt and sand strata by

4 coring procedures where samples with the Shelby tube sampler cannot be obtained.
j

The consistency of each undisturbed cohesive sample was evaluated in the field by I

1 = using a calibrated hand penetrometer.   This device measures the pressure necessary to f

I

push a 0.25- inch diameter piston into the undisturbed specimen.  The pressure at 0. 25- inch
i

l
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1- 3 j
I

penetration has been correlated with the laboratory unconfined compressive strength; thus

a representative estimate of soil consistency is obtained.  The results, expressed in terms

of shear strength ( one- half the compressive strength) are plotted as open circles in the

strengths plot on the boring logs.  Numerous samples exhibited strengths in excess of 1. 5

tons per square foot,  the maximum capacity of the penetrometer.   When the sample

strength exceeded this capacity, a plotted value of 1. 5+  is shown on the logs.   Values

influenced by sand and silt lenses were not recorded.

A standard two- inch diameter O. D.  split- spoon sampler was used in cohesionless

strata in order to define the relative density of the sand strata and where recovery with a

thin-walled Shelby tube or Pitcher barrel sampler could not be obtained.   The standard

I penetration sampler was driven into the bottom of the borehole by a 140- pound hammer
I

falling 30 inches.  Each observation of driving resistance, expressed as blows per foot, is

tabulated on the appropriate boring log at the depth the sr.,npler was used.

Water levels were observed in borings within several days after completion of

drilling.  These water levels are noted in the lower right on the boring logs and are also

shown on the Generalized Soils Profiles, Plates 37 through 39.  Piezometers were installed

in two locations near borings B- 15 and B- 17 to determine the variation in groundwater

j elevation with time.  Details of their installation are shown on Plates 33 and 34.
I

LABORATORY STUDIES
t

Classification

Classification of soils was verified by natural moisture content determinations,

liquid and plastic limit determinations, and grain size analyses.   The natural moisture
ii

content, liquid and plastic limits, and percent passing the No. 200 sieve are tabulated at

respective sample depths on the boring logs and on the Generalized Soils Profiles; the  .!
I

gradation test results are presented graphically on Plates 44 through 52.

lL
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Unconfined Compression

The shear strength of selected clay samples was determined by unconfined

compression tests.  In the unconfined test, a cylindrical specimen of an undisturbed sample

IS subjected to axial compression without lateral confinement.   The ultimate pressure at    ;

failure, divided by two, is termed the shear strength or cohesion of the sample.  Cohesion

f

values from unconfined tests are plotted as solid circles in the strength plot.  The natural

moisture content and dry density of each specimen are also recorded opposite the strength

values.

iTriaxial Compression

Strength characteristics of the foundation soils were also defined by unconsolidated-

II
undrained and consolidated-undrained triaxial compression tests performed on undisturbed

specimens.  These tests provide a quantitative indication of the response of the foundation

media to variations in normal  (confining) pressures.   They are used to define strength

parameters corresponding to stress conditions during loading and unloading of soils at

various stages during construction.

Unconsolidated- undrained tests define soil strength,   as. a function of normal

ii

ij

pressure, during initial application of foundation loads and consolidated- undrained tests
it
itdefine soil strength at an intermediate construction stage,   assuming complete

ii consolidation ( drainage)  due to initial-  loads;  consolidation due to final loads has not

i      
j developed.

I
In these tests, selected samples are enclosed in a membrane and confined laterally.

I

jCompressive strength is determined for a minimum of three confining pressures using a
j

single specimen.   This is termed multi- stage loading.  In the consolidated- undrained test,  11

the equilibrium moisture content  ( consolidation or drainage)  is developed for each  '!

confining pressure applied.  Drainage is not permitted, however, during axial compression.    4

1
i
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To approximate in- situ conditions during construction,  specimens selected for

evaluation of foundation strength were permitted to absorb moisture prior to performing

the tests.  Cohesionless specimens were essentially saturated when tested.

A plot of shear strength, as a function of normal pressure,  defines the angle of

internal shear, 0, and cohesion, c (shear strength at zero confining pressure).  The angle of

i
i shear expresses the variation in strength as a function of confining or consolidation

pressure.  Results of these tests, together with the pertinent classification properties for

each sample, are shown graphically on Plates 53 through 78.  Several test specimens failed

under the initial confining pressure,  thus prohibiting development of the strength
it

1 envelope.  Appropriate notations are made on the respective illustrations.

I

i

I

i

f

i

I

t
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I', PART ll -  GEOLOGY,  TOPOGRAPHY,  GENERALIZED

SOIL CONDITIONS,  AND SEISMOLOGY

GENERAL GEOLOGY

Physiography

The proposed plant site is located in the central portion of the West Gulf Coastal

Plain section of the Gulf Coastal Plain physiographic province of the United States.  The
i

West Gulf Coastal Plain rims the Gulf of Mexico from just east of the Mississippi River to

south of the Rio Grande River.  Within Texas it exists as a belted coastal plain, 150 to 300
if

miles wide.  The topography of the West Gulf Coastal Plain is related to the depositional f

liand erosional processes associated with the Gulf Coast geosyncline.    Relatively few

features are of tectonic origin;  however,  tectonic activity in adjoining provinces has

i influenced topographic development within the coastal plain.  The Coastal Plain is drained

by the Sabine, Trinity, Brazos, Colorado, Guadalupe, Nueces, and Rio Grande Rivers.  The

I project area is drained by tributaries of the Navasota River, which is part of the Brazos

River watershed.

fThe Coastal Plain has evolved to its present condition mainly by erosion, deposition,
il
Ij and compaction of sediments;  and by slow gulfward subsidence of the Gulf Coast
i I

geosyncline.    The Gulf Coast geosyncline comprises a series of poorly consolidated

tsedimentary formations composed chiefly of fine sands, sandstones, siltstones, indurated
clays, marl, limestone, and chalk with subordinate amounts of volcanic tuff, lignite, and

gravel.  The West Gulf Coastal Plain has developed during the Cenozoic Era of geologic
I

time as a result of sediment filling a subsiding continental geosynclinal trough.  A series

of transgressions and regressions of the sea over the continental mass coupled with

alternating uplift and subsidence of the geosyncline has produced a wedge of clastic

sediments which thicken considerably toward the Gulf. I
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The Cenozoic rocks in Texas have been divided into eight groups which are

subdivided into numerous formations and members.  These formations have outcrops which

roughly parallel the Gulf Coast, and the formations dip toward the Gulf at an angle just

slightly greater than the land surface.   Therefore, traveling away from the Gulf toward

the interior of Texas, one encounters progressively older formations.  Differential erosion

of alternating formations has produced a topography of low dissected cuestas and
i

intervening lowlands.

The soil formations in the project area are of Eocene and Miocene Age and are

frequently overlain by Recent and Pleistocene deposits associated with stream deposits

wand residual soils.    Formations exposed in the site area include the Eocene Yegua

Formation of the Claiborne Group, the Eocene Caddell, Wellborn, Manning, and Whitsett
i

Formations of the Jackson Group,  and the Miocene Catahoula Formation.     These

formations are classified and divided as shown on the Generalized Geologic Timetable,

Figure 1.  A Generalized Geologic Map of the area is presented on Plate 40.

Stratigraphy

Yegua Formation - The Yegua Formation, which is the uppermost formation of the

i Claiborne Group and conformably underlies the Jackson Group,  consists of sand,  sandy

jshale, clay, and lignite.   The Yegua strata records a time of terrestrial deposition during

which a number of streams flowed across the present area depositing crossbedded sand,

silt, and clay, some of which were derived from a volcanic source.  The fluviatile deposits

coalesce and interfinger with lignitic sands, clays, and lignites which were deposited in

coastal swamps.   Deposits of deltaic origin also comprise a considerable portion of the

Yegua Formation and at a number of places these are steeply dipping foreset beds.
f

i'  Caddell Formation - The Caddell Formation is the basal formation of the Jackson I

Group and conformably overlies the Yegua Formation.   The Caddell consists mostly of

gray and tan crossbedded sands and gray and chocolate-colored clays in the area of study.   j
I

Some of the sands and clays contain lignitic material so that in many places the Caddell

L--       
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Formation is not readily separable from the underlying Yegua Formation.   The Caddell
I

strata were deposited under fluviatile,   palustrine,  littoral, and marine conditions.   The

area of the present outcrop was very close to the strand line level,  and there were

oscillation's and retreats of the sea causing shallow water marine layers to be interbedded

with the continental deposits.

Wellborn Formation - The Wellborn Formation is the second oldest formation of the

Jackson Group and is divisible into three mappable units:   1) the Bedias sandstone at the

base;  2) an unnamed middle member consisting of shale, sands, clay, and sandy shale; and

3) the Carlos sandstone at the top.    Total thickness of the Wellborn Formation is

approximately 200 feet.

The Bedias sandstone is the basal member of the Wellborn Formation and consists of

lgray fine sand,  often with a cemented upper layer of hard sandstone.    The Bedias

sandstone represents a beach or littoral deposit of a transgressive sea with marine beds at i

the top.

Between the Bedias sandstone and the Carlos sandstone there is a member which

consists largely of brown shales interbedded with sand, sandstone, and sandy shale.   The

i

sands,  clays,  and sandy shales comprising the middle part of the Wellborn Formation

indicates that these beds were deposited under a combination of palustrine, fluviatile, and

F probably littoral conditions. f
The Carlos sandstone is the upper sandstone member of the Wellborn Formation, and-

ii

ii consists of gray and white sand which in some areas is well cemented into sandstone.  The I

Carlos sandstone was -probably deposited in a very shallow marine, or possibly lagoonal,

environment.

I
Manning Formation - The Manning Formation is the second youngest formation of

it

i the Jackson Group.   It is composed of light gray, fine- grained sands and tan, brown and
j

i

gray clays with minor- amounts of lignite.   Total thickness of the Manning Formation in i

this area is approximately 250 feet.   The basal 100 feet or so of the Manning contains a
l

L
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i
greater percentage of lignite than is normal for the rest of the formation.  The top of this

lower lignitic zone is overlain by the Goodbread sandstone member.    It consists of

massive, fine-grained, tan and gray sand, often capped by a cemented zone.

At the top of the Manning are two sandstone units which form prominent

escarpments.  The shaley zone between these sandstones is 30 to 60 feet in thickness and
i

each sandstone unit varies from 5 to 50 feet in thickness.    In some areas,  the two

ii sandstone units combine to make a single prominent escarpment.    This is the most
I

prominent escarpment produced by any member of the Jackson series in the area of study.
I

The lower of the two sandstones is named Tuttle, while the upper sandstone is named the

j Yuma.  Several other sandstones exist in the Manning, but they are non- persistent and are

i not mapped or named.

I The lower strata of the Manning Formation are .essentially non- marine and shallow

j'  lagoonal origin.   The thi,7 beds of lignite indicate a swamp environment in some places.

The Goodbread sand member is interpreted as being deposited in small, localized deltas

j between shallow lagoons.  The Tuttle sandstone member appears to have been deposited in

shallow bays.   The lower portion of the Yuma member appears to have been deposited in

it shallow, quiet bays, while the upper portion of the Yuma probably represents a beach or

littoral deposit.
I

I

The contact between the Manning Formation and the underlying Wellborn Formation
I

I
is conformable,  and the Manning Formation is conformably overlain by the Whitsett

i
Formation.

I

Whitsett Formation  -  The Whitsett Formation is the youngest formation in the

Jackson Group.   In this area, the Whitsett is approximately 50 feet in thickness, most of

f which is not well exposed.   The lower portion is composed predominately of brown and
i

gray fine-grained,  slightly indurated sandstone with lesser amounts of soft tan and

reddish- tan clay.  Changes of lithologies along the strike are common.  The upper portion
I

of the Whitsett is generally covered by a deep sandy soil, but where it is exposed it is

I I

composed of light- tan shale, brown lignitic clay, and gray sand.
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The Whitsetf Formation in this area appears to be non- marine in origin.  The lower
1

strata indicates deposition by fast moving streams, while the upper strata are probably of
i

deltaic and lagoonal origin.

j The Whitsett Formation conformably overlies the Manning Formation and is

unconformably overlain by the Chita member of the Catahoula Formation.

Catahoula Formation - The Catahoula Formation forms the base of the Miocene

Series in this area and is generally composed of tan and white sand clays, tan sandstones,9 Y Y

I
and dark gray tuffaceous sandstones.  Members of the Catahoula which have been mapped i

in adjacent areas are, in ascending order, the Chita member, Catahoula non- calcareous

i member,  Dunlap sandstone member,  Catahoula non- calcareous member,  and Catahoula

calcareous member.  The Catahoula is approximately 250 feet thick in this area.   j
it

The Chita member and the lower portion of the lower non- calcareous member are

jresent in the area represented on the accompanying eo.   is ma The Chita member isP P 9          P•     iI
II generally composed of tan fine to medium grained,   indurated sandstone,  and is

i approximately 40 feet thick.  The Chita forms a well- defined cuesta marking the base of

the Catahoula Formation.   The Chita member is believed to have been deposited by a  ! i

number of coalescing streams on a relatively flat plain.   The Chita sandstone member is

unconformably underlain by the Whitsett Formation of the Jackson Group.

i

i

i

f

i

i
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i

GENERALIZED GEOLOGIC TIMETABLE

i

i

ERA SYSTEM SERIES GROUP FORMATION MEMBER

ii

Quaternary Holocene Flood Plain

Alluvium

i
Miocene Catahoula

jj Yuma Sandstone j

Manning Tuttle Sandstone

I Goodbread Ss.

Carlos Sandstone

Cenozoic Tertiary Eocene Jackson Wellborn Middle Wellborn f

Sandstone

j Bedias Sandstone

Caddell I

Basal Sandstone
I

i'

Claiborne Yegua i!

II

i

I

i

j
i

j

i
i
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SITE GEOLOGY

The project site lies on the outcrop of the Wellborn Formation of the Jackson Group.

The strata underlying the plant site belongs to the middle Wellborn member, which has

been described in the stratigraphy section.   The Wellborn Formation in this area strikes

approximately N 45° E and dips to the southeast at about 85 feet per mile.
E

i

TOPOGRAPHY

The project area lies within the drainage basin of Gibbons Creek, a tributary of the

Navasota River.  Gibbons Creek flows through a nearby flat and featureless plain that is,   I

I in places, over one mile in width.   Gibbons Creek and its tributaries form a dendritic

j
drainage pattern.     This system is complex and mature and was probably formed J

I

concurrently with the development of the present topography.   With the exception of

Gibbons Creek all of the streams in the area are intermittent.

Most of the site area is covered with thick forest growth and heavy underbrush.  The
i

I

principal forest trees include several species of oak, yellow pine, pecan, gum and cedar.

Small,  local areas have been cleared for farming on the outcrops of the Caddell and

Wellborn formations.
I'

The topography of the site area_ is controlled by the underlying formations.   The

i

Yegua formation forms gently rolling hills and valleys of low relief.  The Jackson group

and Catahoula formation are composed of alternating clay and sand beds whose regional

dip is to the southeast. These beds vary in their resistance to weathering and have been

eroded into a series of low dissected cuestas.   These cuestas trend to the northeast,

i

i parallel to the strike of the beds.  The mature topography of the area is characteristic of i
I

a belted coastal plain.

The principal cuesta- forming members are the Bedias,  Middle Wellborn,  Carlos,
d

Tuttle,  and Yuma sandstones.    All of these sandstone members vary considerably in

Lthickness and degree of induration and the cuestas they form are not continuous and are
MPS/ NATIONAL SOIL SERVICES, INC.       
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i

poorly defined.  The cuestas formed by the Carlos and Middle Wellborn sandstone members

are best developed adjacent to the flood plain of Gibbons Creek where tributary streams

have deeply eroded the clay strata and have thus developed steep scarp slopes on the

cuestas.

Impact of plant construction on the topography cannot be fully defined until the

proposed plant grade and size and location of proposed structures is finally known.

Considerable cut and fill will be made to level the site under the major structures.
1

Grading in other areas will be required to construct level pads for minor structures and
i

j
other pertinent facilities.  Natural drainage of the plant site will also be altered.

j

I GENERALIZED SOIL CONDITIONS i

i

Subsurface conditions at the proposed Bryan Power Plant site are illustrated

graphically on the Generalized Soils Profiles A-A'  through F- F',  Plates 37 through 39.

Seven general soil units underlie the site.  These soil zones include, in descending order, a

thin mantle of silty sand, an upper clay, an upper silty sand to sandy silt, a middle clay, a

lower silty sand, a lower silt, and a lower clay.   These strata are listed and described on

I Plate 38.
i

Loose tan and gray silty fine sand comprised the uppermost soil unit.   This sand

varies in thickness from one foot in boring B- 5 to 7. 5 feet in boring B- 13, but is generally
i

j  less than two feet thick.
1

The upper clay, shown as strata No. 2 on the Generalized Soils Profiles, consists of j
i

very stiff to hard tan and brown clay and sandy clay.  It extends to depths varying between

7. 0 feet in boring B- 15 to 27. 5 feet in boring B- 17.   This strata is weathered in its upper
I

zones, and is also a weathered version of the middle clay.  Iron stains are prevalent in all  ;I
i

1 - borings except borings B- 15 and B- 18.   The clay general has moderate plasiticity, with
i

plasticity indices ranging from 14 to 35; however, some clays encountered in borings B=13,

B- 16, and B- 18 had plasticity indices as high as 47.

L
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j The upper sand, shown as strata No. 3 on the generalized Soils Profiles, is a very

dense tan and gray silty fine sand and sandy silt.  Clay laminations are prominent with the

stratum.  The stratum occurs in two layers in borings B- 5, B- 13, and B- 16 and in one zone

in the remaining borings.  The individual layers vary in thickness from 5. 0 feet in boring B-

16 to 25. 0 feet in boring B- 4.  A seven foot strata of soft sandstone was encountered in

boring B- 15 and a 3. 0 foot lense of hard sandy siltstone was encountered in boring B- 14.
I

Interbedded clay and clayey sand occurs within this unit in boring B- 5 and silt strata

occurred in borings B- 4 and B- 14.

Slight amounts of bent•.),nitic clay are present within the sand and silt and lend

plasticity to the formation in borings B- 13 and B- 16.  The minus 200 sieve content of the

sand varies from I I percent in B- 14 to over 50 percent in 'B- 16,  but usually averages

greater than 40 percent.

The middle clay unit,  shown as strata No. 4 on the Generalized Soils Profiles,

generally consists of hard gray or brown clay with occasional silty clay.  The thickness of

the middle clay varies greatly due to the occurrence of a seam of the upper sand unit

within the clay zone.  From its upper contact to its lower contact, the middle clay varies

in thickness between 44. 0 and 1 15. 0 feet.    Occasional silt and sandy silt seams are

interbedded within the clay in the upper part of the unit.   Some seams and inclusions of

li lignite and lignitic clay were encountered in borings B- 5,  B- 13,  B- 14,  and B- 17.   The

li middle clay generally•exhibits high plasticity, with plasticity indices greater than 30.  The,
i

lower part of the stratum in borings B- 5, B- 4, and 13- 14 is extremely active with plasticity

j indices greater than 80 and it contains occasional slickensided zones.

ij

i

The lower silty sand, shown as strata No. 5 on the Generalized Soils Profiles, varies

in thickness from 15 feet in boring B- 14 to 40 feet in boring B- 5 and consists

predominately of very dense gray silty fine sand.   In borings B- 14, B- 15, B- 16, and B- 17
i I

the sand is cemented and occurs as moderately hard to hard gray sandstone seams varying

from two feet in thickness in boring B- 16 to 17 feet in boring B- 15.  As in the upper sand,
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traces of bentonitic clay result in the silty sand exhibiting some plasticity.  The minus 200

sieve content ranges from 10 percent in boring B- 16 to 37 percent in boring B- 5, but is

generally greater than 30 percent.   Clay laminations are present within this sand but are

not as prevalent as those in the upper sand.

The sixth soil unit is a very dense gray sandy and clayey silt varying in thickness

from 18 feet in boring B- 17 to 22 feet in boring B- 4.   The silt was encountered only in

borings B- 4,  B- 14,  and B- 17.    The silt may be distinguished from the overlying sand

stratum by the lack of sandstone seams and the differing amounts of sand and clay within

the strata.  Traces of bentonitic clay influence the plasticity characteristics of the silt.

The lower clay unit,  shown as strata No. 7 on the Generalized Soils Profiles,  is

predominately hard greenish- gray to gray clay.   This stratum extends to the completion

depth of the borings, but was not encountered in boring B- 13.  Sandy clay, 13 feet thick,

was encountered within this unit in boring B- 16 and silty clay occurs in seams in borings

B- 4, B- 15, and B- l8.  The clay has very high plasticity due to the occurrence of bentonite

minerals within the clay.  Plasticity indices range from 73 in boring B- I4 to 128 in boring

B- 15.

SEISMOLOGY

it The Grimes County project is located in a region of low seismicity that extends from

Florida to Texas.    Most earthquakes in the Coastal Plain have occurred near the

i! Mississippi Valley area, several hundred miles from the site.

Pertinent earthquakes whose epicenters are near the project site are listed on

Table 1 and shown on Figure 2.

The strongest shocks historically known in the Gulf Coastal Plain Region were the

1811- 1812 New Madrid, Missouri shocks, with a Modified Mercalli Intensity of X1.   The

epicenter of these shocks were over 500 miles northeast of the project area. f
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The largest event recorded in the area was the Mexia- Wortham earthquake of 1932

about 90 miles north of the site) listed by " Earthquake History of the United States",

1973), as Modified Mercalli Intensity V- VI with a felt effect area of 1, 000 square miles.

This shock was probably not felt at the project site.

In March, 1957,  a series of four earthquakes occurred in the East Texas oil field

area, north of the Mt. Enterprise fault system, about 150 miles northeast of the project

site.   Evaluation of the felt-effect reports suggest a roughly circular area of maximum

Intensity V in the Diana- Gladewater- Longview area which produced a felt-effect area of

19, 075 square miles.  These quakes were probably lightly felt at the site area.

The Hemphill, Texas event of 1964 ( about 150 miles northeast of the site), was of

ji high frequency and short duration and generally had small felt-effect areas, except for Ji
li

one shock which reportedly was felt in Shreveport, some 85 miles from the epicenter

Shreveport Times,  March 25, 1964, pg. 18A).     This series of shocks had a Modified

Mercalli Intensity of IV- V and were probably not felt at the site.

In American National Standard A58, Appendix A8, " Earthquake Loads", a map of risk

i zones and damaging earthquakes of the United States is shown.   The project site lies

within risk Zone I.    Accordingly,  it is recommended that major structures should be

iidesigned using an acceleration of 0.058.

I

I

1
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I

TABLE I

LOCATION OF EARTHQUAKES

Epicentral

Date Location N W Intensity

1811, Dec. 16 New Madrid, Missouri 3603' 8903'    X11

1873, April 30 Manor, Texas 30015'      97042'  III- IV

Waller and

Washington

1910, May I I Counties, Texas 30° 8' 96° 2'    IV
I

1914, Dec. 29 Anderson, Texas 30031'      95° 55'  V- V

1932, April 19 Mexia-Wortham, Texas 31° 42'      96024'  V- VI

1952, Oct. 17 Orange, Texas
300 940

IV

1956, Jan. 7 Galveston Island, Texas 29° 3'  
950

IV

Diana- Gladewater-

1957, March 19 Longview, Texas 32°  95°    V

1964, May 7 Pineland, Texas 31° I5'
940

Felt

Toledo Bend

1964, June 2 Area, Texas 31015
940

V

I
Modified Mercalli Scale

i

l

i I

i
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PART III - FOUNDATION ANALYSES

AND RECOMMENDATIONS

FOUNDATION TYPES

General

Final plant grade and structure locations are currently unknown.  Since the existing

ground surface varies widely across the site and the results of the borings and geologic
I

study have indicated a substantial dip to the southeast of suitable bearing strata, a single

i foundation type and depth cannot be recommended nor can a single desirable bearing-

stratum be identified.   It appears from our preliminary investigation that the very dense
I j

silty sand stratum, whose upper contact varies between Elev 255 in the northern part of

the site,  to Elev 220 in the southern part,  will provide the most desirable foundation

bearing.  The variation in depth to this strata and the lack of definit•a structure locations

indicates several alternative foundation systems may be considered.  The foundation types

which may be studied include:

a.    spread footings and mats;

b.    drilled and underreamed piers; and

c.    driven piles.

i

One single foundation type or a combination of the above may be selected based on more

detailed studies.
I i

Spread Footings and Mats
I

Spread footings or mat foundations may be considered for all structures except those   ; i

located in the southeast corner of the plant site defined by boring B- 13.  Extensive lignitic it
i

clay and lignite deposits, unsuitable for shallow footing support, were encountered to an
I

approximate depth of 35 feet.    Structures located in this area will require a deep

foundation system unless additional borings indicate the extent of the lignitic deposits is

limited.
i

NFS/ NATIONAL SOIL SERVICES, INC. 



111- 2

In the other areas of the proposed plant site, available boring information indicates

that, although final plant grade is unknown, footings or mats founded in the shallow silty

sand stratum between Elev 220 and Elev 255 will perform satisfactorily.  Footings should

be located below the zone of seasonal volume change which is anticipated to be between

ten and twelve feet in the area.    Spread footings and mats may not be suitable in some

areas because of low allowable bearing values, or extensive shallow clay deposits.  j

The individual characteristics of each major structure must be evaluated in order to

determine specific foundation requirements.    In general,  spread footings or mat- type

foundations founded in the silty sands will experience settlement; however, settlement

should occur immediately upon application of loads and differential settlement should be
ii

i
negligible after completion of construction.  Extensive shallow clay deposits will preclude

the use of shallow foundation systems as differential settlement will occur over a period

of many years.    Constniction should be scheduled to delay rigid connections between

structures,  thus reducing differential movements to a small portion of the total

settlement.    In- situ load tests should be performed prior to construction to confirm

anticipated soil behavior.

Drilled and Underreamed Piers

Drilled and underreamed piers should also be considered for all structures.   It is

li anticipated that piers can generally be founded at the upper contact of the very dense

silty fine sand/ sandy silt strata that were encountered beneath the site.   As the borings
i

are widely separated and the strata exhibit a dip of between 70 and 100 feet across the

site, a single bearing stratum cannot be identified at this time.  The individual location of

the major structures must be evaluated in order to determine specific foundation depth

requirements.

Piers founded in silty sand may experience some settlement.  However, settlement
i

is

will occur in the sand immediately, upon application of the loads and differential

settlement should be negligible after completion of the structure.      Extensive clay    !
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deposits may preclude the use of drilled footings due to the possibility of differential

movement over the design life of the structure.   As with spread footings, construction

should be scheduled to delay rigid connections between structures,   thus reducing

differential movements to a small portion of the total settlement.    Final design will

require in- situ load tests to verify subsurface soil behavior.

Driven Pi les

High pile capacities can be developed in these geologic formations.   Pile capacity

will be developed by a combination of skin friction ( and/ or adhesion) and point bearing.

The maximum pile capacity can generally be developed by driving the piles into silty sand

formations.  A detailed investigation will be required beneath each structure to determine

the pile tip elevation.

All piles driven into these formations will require pre- drilling to within a few feet of

the design tip elevation.   The required depth of pre- drilling will vary from pile to pile.

However, pre- drilling does not have significant influence on pile capacity provided that

the piles are driven to the required resistance after pre- drilling.    Previous studies in
ii

formations of this type have shown that nominal length ( 40 feet) Raymond Step- Tapered

piles with an 11011 tip can be designed to carry loads on the order of 100- to- 125 tons
r

provided the allowable stresses in concrete are not exceeded.-   Final design should be

it checked by full scale pile load tests which could be performed in advance of construction.    i

II SPREAD FOOTINGS AND MATS

Allowable Bearing Capacity I

Based on field and laboratory strength data,  bearing capacity analyses indicate ii
I

allowable bearing loads for footings and mats would be in the order of 4, 000 to 6, 000  !

j pounds per square foot for dead plus live loads with a 30 percent increase permitted for

wind loads.  Foundations proportioned in accordance with these values would have a factor
i

of safety in excess of two with respect to shear failure.
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Settlement

Detailed settlement analyses have not been performed since any settlement analyses

for structures of this type require the knowledge of foundation size, loading, and depth in

order to predict the settlement.    Also important from the analysis point of view is the

relative stress influence between adjacent footings.   However,  upon comparison of the

preliminary data obtained from this investigation with other projects, it may be concluded

that excessive differential settlements can be controlled.   Detailed settlement analyses

can only be made after the determination of foundation dimensions and loadings.

i

DRILLED AND UNDERREAMED PIERS i
a

Allowable Bearing Capacity
1

Based on field and laboratory strength data,  bearing capacity analyses indicate    !

allowable bearing values for the piers founded between Elev 220 and Elev 255 at the upper

contact top of the silty sand/ sandy silt strata will be on the order of 12, 000 to 14, 000

Pounds per square foot for dead load plus live load with a 30 percent increase permitted

for wind loads.   Foundations proportioned in accordance with these values would have a ii

factor of safety in excess of two with respect to shear failure.       j
1

jSett Iement i

I As with shallow footings, detailed settlement analyses can only be performed after I

foundation size, depth, and loading is determined.  Excessive differential settlements can

be controlled.    A detailed settlement analysis will be made after determination of

foundation dimensions and loadings.

i

i

1
i

NF$/ NATIONAL SOIL SERViCES, INC



111- 5

PILE SUPPORTED STRUCTURES

Pile Capacity

The compression load capacity of piles is developed by friction and end bearing in

the sands, silts, or clays.  The specific components of pile capacity are as follows:

Friction, 0F - in the cohesionless sands and silts will be a function of tip elevation,

lateral earth pressure, pile perimeter, and the coefficient of friction between the pile and

soil expressed as:

QFS = Ps p Hs k tan Q1

where:     Ps = the pile perimeter in sand;

Po = the effective overburden pressure at mid- height of the sand stratum;

Hs = embedded length in sand;

k  = the coefficient of lateral earth pressure; and

0= the angle of friction between the pile and soil.

Preliminary design parameters recommended for the design and economic analyses of

Raymond Step- Taper piles are as follows:

Dense to very dense silty sands and sandy silts, k tan   = 1. 6

Medium dense clayey sands, silty sands, and sandy silts,
i k tan 1. 2

End Bearing, QES - for piles in cohesionless soils is a function of embedded length f

ji and soil characteristics defined by: i

i

QES = pot N'
q

A

Where:     pot =  the effective overburden pressure at the pile tip;

N'
q =  

a dimensionless factor related to the angle of internal friction and shape
of the failure plane; and

A  =   pile tip area.

NFS/ NATIONAL SOIL SERVICES. INC.    
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For Raymond Step- Taper piles preliminary design parameters recommended for the design

and economic studies are:

Dense to very dense silty sands and sandy silts, N'
q = 

50

Medium dense clayey sands, silty sands, and sandy silts, N'
q = 

30

Friction, QFC - in the cohesive soils will be a function of the soil- pile adhesion

and the pile perimeter as given by the following:

QFC = Pc ca He
where:     Pc =  pile perimeter in clay;

ca =  pile- soil adhesion; and

H  embedded length in the clay stratum.
i

The pile- soil adhesion, c be assumed to approach the cohesion value as defined by
q

the laboratory tests.
r'

End Bearing, QEC - in the cohesive strata is a function of the shear strength c, and a

G dimensionless bearing capacity factur, Nc, related by:

QEC = cNc A

The bearing capacity factor, Nc, for deeply embedded piles is 9. 0.  The cohesion, c, may

r be assumed equal to the results of laboratory shear strength.

Ultimate Compression Capacity, QC - for a pile penetrating into sands and
clays is as follows:

r;      Skin Friction End Bearing

Sand Clay_
QC = Ps po Hs k tan     +   Pc ca He pot N'q A or cNcA

where the terms are as previously defined.

Ultimate tension capacity, QT,  will be developed by skin friction in the sands and

i clays.  Skin friction under tension conditions will normally be in the order of 70 percent of

that developed by compression loading.
r

I
i

iL
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Settlement

Based on the results of these studies and settlement observation at other structures

in similar formations, it may be concluded that settlement will occur immediately upon

application of loads and that the amount of settlement will be negligible.

ADDITIONAL STUDIES

i

Additional studies required for selection of foundation type must include settlement

analyses of typical footing or pier sizes due to static and vibratory loads and pile capacity

curves for evaluation of foundation types and selection of pile capacities ( or lengths) in

various areas.   Additional field, laboratory, and engineering studies are also required for

major units to more adequately define subsurface conditions for final design and

construction plans.

I

1I

it

1!

J.

ll
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PART 1V  -  GROUNDWATER ANALYSES

IDENTIFICATION OF GROUNDWATER RESOURCES

Within the site area,  the formations which are likely to contain groundwater

I resources are the Eocene Yegua Formation of the Claiborne Group, the Eocene Jackson

IGroup, the Miocene Catahoula Formation and the flood plain alluvium of Holocene age.

The Yegua Formation yields small to moderate amounts  ( 0- 500 gpm)  of fresh to

moderately saline water to public- supply,  rural- domestic,  and livestock wells on the

outcrop of the aquifer and a few miles southeast of the outcrop.   No wells tapping the
I

Yegua were noted in the site area.

The Caddell and Wellborn Formations of the Jackson Group yield small to moderate
I

amounts of fresh to moderately saline water to irrigation, rural- domestic, and livestock

1i wells on the outcrops of the aquifers and a few miles southeast of the outcrops.

Several water wells exist in the site area.   Information on some of these wells is
L'

j lacking as no written records of those wells could be located.    The Texas Water

Development Board maintains files on water wells drilled in the state; however,  their

records did not include data on several of the wells located in the site area.  A tabulation

of the wells in the site area describing the location, depth, usage, and other details is
j

shown on Plate 42.   It is believed that the wells listed pump from either the Caddell i

I!

Formation or the Wellborn Formation.

The Catahoula Formation yields small to moderate amounts of fresh to slightly

saline water to public- supply,  irrigation,  rural- domestic,  and livestock wells on the

outcrop of the aquifer and a few miles southeast of the outcrop.  The Catahoula crops out

in a small area in the for southeast corner of the site area.  No wells were noted on the

outcrop of the Catahoula within the project area.

I

I

I
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i

DETERMINATION OF AQUIFER RECHARGE AND DISCHARGE AREA

Groundwater recharge areas within the project area are the outcrops of the

unmapped sandy members of the Yegua Formation,  the basal sandstone of the Caddell

Formation, the Bedias sandstone, the middle Wellborn sand, the Carlos sandstone of the

Wellborn Formation, and the sandstone members of the Manning and Catahoula Formation.
i

Locations of these outcrops are shown on the Geologic Map, Plate 40.   The principal

source of groundwater in the site area is rainfall.   Only a small amount of the average

rainfall ( approximately 41 inches) reaches the water table.  This small amount replenishes

the aquifers and replaces the water that is removed by pumping and natural discharge.

The general direction of movement of groundwater in the site area is southeastward

j toward the Gulf of Mexico.
i

I

The aquifers in the project area are believed to discharge by seepage into streams

j springflow, evaporation, and by pumping from wells.   Although no seeps or springs are

noted near the site, it is believed that some may exist along Gibbons Creek.  Landowners
i

south of the site area noted that several springs once existed along Gibbons Creek, but the

springs quit running several years ago.

j!
I

y ANALYSIS OF GROUNDWATER SAMPLES

1 t

i
Samples of water from three existing water wells in the vicinity of the site area

I

were taken.  Locations of these wells are shown on Plate 41.  Descriptions of the wells are

presented on Plate 42.   In addition a sample of water from Gibbons Creek at the bridge

fwhere Highway 30 crosses the creek was also taken.   These four samples were sent to i

I
I

Calgon Corporation,  Pittsburg, Pennsylvania,  for chemical analyses.    Items tested for

included:       

I
j
I

i
I
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i alkalinity aluminum

pH arsenic

total dissolved solids barium

cation-anion balance calcium

color chronium

turbidity copper

bicarbonate iron

sulfate lead

chloride magnesium

fluoride manganese

nitrate mercury
carbonate molybdenum

phosphate nickel

silica potassium

selenium

sodium

zinc

In addition, temperature of each water sample was measured at the time the sample

was taken.  Results of these analyses completed to date are presented on Plate 43.

i

IMPACT OF PLANT CONSTRUCTION

The impact of plant construction upon*  the groundwater resources cannot be

completely evaluated until the final layout of the facilities is made.  However, by careful

site grading contaminated runoff can be directed into a retention pond and prevented from

i; entering the normal drainage channels or the cooling water reservoir.  Through the use of

an impervious clay lining or proper siting of the drainage retention pond and the settling

fpond, any contamination of the groundwater can be controlled.  It should be economically
t

feasible to prevent polluted runoff or seepage from entering the subsurface water table at

if this site.
j

I

I

i

i
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SOIL DESCRIPTION
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SOIL DESCRIPTION
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SOIL DESCRIOTION

s

0.5 1.0

Very dense . .  Iflttlrflliltilnlil
1111/ 11! l11/ 11111l11

sand, w/ sand

sand       •
111/ 1111/! l1/ 1ltwl
11lIllllllff/! 1111!!

sandy.Hard gray 1! ull,,,IUU[ , l,!
IflllllfillN!!llfl!

silty clay seam, 1lIn111lr1lt11iln!
laminations IIIlIIIlf11lIIlf1!! f

si I ty fine sand seam at mama a   ...
a.......... a...

I! llil!!!/r!!! I!!!! 1
1!!!! 11l111lIf!! Iil

sand seam iintlll!!i!I!I!1l11
108. 0- 108. 5'      Cliililfinllln1f111

IiillllfNlftllll!!I
Hard gray i!!flllNii/IQ !/!!

11l1l1!!!/!! lIIlllil
1lIlilffili1lf111111
1111l11litltlll11111

slickensided 11!!!! IflllIllllffN •
rll1ll!l1I111flNI!/   •Et \
1! llflfflllnllNlll
IrII11l1lIf11111NlI
llfllllinlllnfNN

w/ numerous clay and
Illlfulflnus ills
Ilflillinillit+illl

silt laminations 1l!!! 1! 1llnlflllm
iii/fllNlilinlllli
1!!!! 1! 11/ iltilfNi/
IlIr11!!/ Illnllu!
llNlitlllUtll~"i/it ..
1/! 111! 1!/ illlii111/
lIf1/ 11/!/ IiIN1rl

N

gHard greenish- gray ItI1lHll llall III

W/ occasional silt laminations Ilflfrllllllllyilll

moo

Il/1! flllilllf!llfl
iliilllll/1I11llifn
Ilfiifllll/ If!! fl

1l! l111! lIr11QQ1 lr1!/

i/ iillilllilnlilill •
11lIIIIIi11i111lU11

1/ IiflllliillUllin
1   ! 11    ! 111/ 1111 11 i 111 1

ll!!1! lllllllfnrll
1!! 111111111!/ 111111
1t1111!! IlII1! lrfw
i/ 111111111/ lII Ini



SHEAR STRENG

oil,  
TONS    •

s

0.5 1.0

11lIIIIIIIIli1lnll/
IIIIIIIIIiIInllUIN
11lII1111111i1111ni
1! 11111/ 1111111NIIi
111111! 1111/ Ii1m11
111111l1111inim1l
1i11lIllntnll1111i

dense    .   clayey
oil INN

fine
11li11111l11111f1111

sand,     6alls illf1111111ni/ nin
and inclusions and fossil
fraaments SC) lilllllf/IIIIII11i11
Very dense gray silty fine 111n1i1ntminln

w/ occasional thin
tiillli111111lin111
11II! l/1n1l11l111n

sandstone 11/ 1111l1111nllnil
1111111li11/ 1I111111
ilIiii11U11Ulnili
11111111l1fli1f11111
11lt111u1tIUINln

W/ Occasional sandstone 1111/ 11U1111n1mi •
O and claystone laminations 1111l11111111uinil

t1lINIIUli1Ul=
1lIii1111111111nn1
IIiII1111i1i111uin
111I11IIn111liuin

Very dense gray silty fine sand 111/ l11111NUINIn
JIM 11!! 11l11111inllli/

111lIIIilillnilnn

111111%1%llil!%111! 1!
1liillllilllnlUin
1llfiliin1l11luiil

L-1 Ili1it11111!/ 1ii11n

i11t1111f 11f11111%1
1111f11i111l11lfilll

w/ numerous clay laminations
111111l1111i11lNIII
11111111111/ lUlilll
1/ IIi1111i1! l1111111
1111ii111111lIIn11i
11!// 1111/ 1111/ Iili1
IIIIIIIIIIIInlI1111
IIIIi1111/ 1111111111
IIIII1II1111111IIIn
IllIIIIU11111111111

ONE Ha-rd gray clay, w/ sandy I11111i1l111!/ 111111
liii1111/ 11111i!!!!! i
111111l/ 1l1111L'711i/

COMPLETION DEPTH:       00

DATE:   5/ 2/ 76



SHEAR STRENG"

IN TONS    •
SOIL DESCRIPTION

Medium dense tan 111111tili11111111tt
I       1111111l1i111/ 11n1!

gravel
ItIt111t111iuintu

Stiff grayish- red III KIM
1i11[ 7lit1it11111f11 °, ,

e      . _    _ light tan silt li!!lliiitl!off logo
ilitt1/t111i! l111!! I

1i'       liiltull!ln1t1lui   •
1! 1lIIltlllintiilu

i 1 1 IIit111t1111111n11!
11 1111l1111111Iilnin

1_       1111lIItllllnlml!
Inlillill111i1lltn
111111/ 1t11!! llmu
iittininliiniut!
iltnginii!!!11!! I
MINIMUM=
1IIliult! lUltltlii .
Ititilnilnl.Ilnn!
i1ltlnullfPititu!
Illtiltulll ill!tin

dark-gray iiiiiuiiliiitin
fine sand laminations Ittiiltilinlnnln
w/ dark 6rown carbonaceous 11lIlii nlna Ii nIi

IIIliltitlltlliltlt!
i!N reddish- brown 1i IIi1N1IiflEE m

1! ilIIUIIIIiie9linEl \
ltlilttl!llliiltui

IM w/ light tan silty clay 1I1ii11tlillnlnn!
II/Itllllllllitiiu!
IMMi!!i!!l1iilin

d
i!liiuin!lnciln
itlllltinlnllulu
1lltlltitlliilitln!
11! llltl/11! lllilil!

WORKS I ROOM

Soft—\   

It1t11 ln1111tliin
111111 In11ilimu
1l111111lI1!! ltlun

black 1111iffiffliffinin in
Iliiliu!lnttnn!

11111111lI1In111!!!

clayey silt
tI1111111t11n11i1i!
IIIItIt11111111111n

z'+          n  , •       iisiii wliilaiiiiliani



SHEAR STRENGTK-

IN TONS/ SO
SOIL DESCRIPTION

0.5 1. 0
qgq

pockets i1i111111It1I/ IBn

L
y 1111/ lllt/iUlt ii/ 11

i  \       tU1I11UIlIIIiIII/1
11lf111111!! Il!!l1i1
II11t1111I1111111li!
IIIIIIIIIIIII11111i!

carbonaceous material
1/ Il11IifI11I11giU

Moderately hard gray clayey

i111! lIIIlII11ii/11!
f11I11l1lIlnnnnl
1! 1/ ifi llllt#1! lllt
11111! n1lPiifitll

i1lt1111ni1l1 1nU     -
i11t111I1I1nn I!
111111IIUlIUI trn     

11! llllfillUflnl
sandstone IlII/Imnn1lln

high     .  - fracture 67. 5- 69. 0' i11111irnlnnanl
filled fractures 111111! 1/ U! lNAIIu

1111111mi1litSIM
ceous seams

1nIlIIUInIR irn

si     : pockets •

1111111f1111111W11

dense gray

e

111! 11/ IUU1111n/!
11/ 1111uiiulllllu

Very
IIII111! lI11111U1U

ard gray to .       1lIIItIl111111#linl
Il111111UInufltn

w

II1i1111! lH111InN
lIIIiliUllfil l

11111111/ 1Uiit 7
IInln1111I11mU

gray silt seams . -  . 1111111n11111lI1m
1lIIIi11IlIIIIIIlin
l1111l11! lU111nn

il11111inuw nlu

CH 1I11IIlnllln11IU1
a a.. w sw

Hard • • 1I1l11111l11u1I11I!
1l11lIIn111U/ 1U11

greenish-g'y cloy seams IIUiIlIIlIiUIUIU
95. 0- 96. 0'  

1lIII11111H11111/ 11
IIIIIIIIIIHIt1111U
111111111/ 1111111iu



SHEAR STRENGTH

IN TONS    •
n SOIL DESCRIPTION

0.5 1. 0

1lninitumaln
11I1l1IIll1n11n11i

1/ 2 to 2" carbonacedus IIIIINll/1liitulll
seams at   •  111111111/ 11/ nu111

r II1111fI1i1lI1111fu
111I1lui/ In!/nn/
IIf1! l1111!/ IIIglH
llinlnllllfiillla

NU

VeryMC dense . .   silty fine sand,    IIInll1111unim

w/ gray sandy clay pockets If111u1l Ii1aillgta
w/ carbonaceous seams

unlw/innlq/n
IIIIIwlill/i11wi
Inuniu al un
n1111IIl1i MUM

iIUIIU//1Ai11a/ li
11u11lnl!linwli
I11IInl/ iwf/nIa
nimllllll!llla

inlllnl/Inl111ni
nlnmullncln/

iuilinumli
occasional . . Illnnnll/i/11wi

laminations 111111111111u11111/

mc IIIllluulnnlwi

111111M111 u
111nlnlillUlq/n
i/1i1n1illnilnli

1/ 1! 1! lllina111/Ii
inllmunl11un1
1/ 1! l11111111l111if/

Hard gray
1111iIii1111ni11111

1If11111/ 11nlgn/
1! 1/ Infali!/[! a

Caved 0'COMPLETION DEPTH:  15  . 01

DEPTH TO WATER:  10. 5 at 3z)

1/ I1i1111/ Iltngn!
11111111111111I111a
111! 11111/ 11111n1a

11111!! 1/!/ IIIg11i
t111111111111ltSiin/
111111111/ 1/ Inlnf!
i111111111n111/ In
1111111/ 111/ 1/ Ifni

1ill11l1111111I! l111
i1!! l11i11li1L' f!!!



SHEAR STRENGTH

IN TONS    •
u SOIL DESCRIPTION

0.5 1.0

111111111111111 M
If/ 111111111l// 11111
IIIIIIIIIiilnllNl/
111lIIIIIIiI/ ffllll/
IIIIIIIIItI#tNl!!it
i11ff11i111// i1n1n
i111#1111111U#lNII
lllifil#111// niilll
1 ! 1# 1# 1111#tlflin/
illul//!1// 1111!/

1111!!/# ltiftlll#nl
111lIIiinlfln111lI

111/ i1#IIi1111l1f11
1111/ 11/ It!/tf#ilH1
it1! llfif/It/NI#!N
1llllilii/ 11! 11#!!#/
111#1111/ 11IlIlIIN

lI111111UItU1liUi

1111#! 1#!/ Itlffll111
1filligi8#11/# U/ 11
111li11lnl!/ n#I/U
11!/ Itl1Ul1/ flllUl
1/ 1/ IIIn111lIfUN1
1/ 11111111l1// IIU11

1/ ii11Hl/ 11ftiU!/ t

k lignitic material pt.      11111111f1i1lIIIIIU

Ii1%/!111! 11/1l11lII
1\ i/!/lui!/itlIN M

1/ 1! 11! 1// ltnillUl
It111111f111NINNi
1lIn1/ 11l/ 111l111!

1/ l111lil1n/ Ilii#1t
i/11#1111/ 1/// fill!!
1111111lUIIIIIIIft1
1t/ 11111l1i/! t!lt111

Gray clayey sand IIIIIi11/! l11111Ills
111#// Iltl1/ 111!

1111111111!# lilNln
1/ 111111//! 111!! 1111
1/ Il1111tt11111#!/!!
1/ 111111/ 1! 1! 11111//
It111lIIt1f111111Nt
1IIl11! l111/ 11111!!!
filflul tif!!#1 m

Continued)



LOG OF BORING NO. B- 7 ( Cant' d.)
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

E NTGRIMES COUNTY, TEXAS

SHEAR STRENGTH 31--'
U.   '  W

F-        IN TONS/ SO FT.

oJ.       
SOIL DESCRIPTION

C3,    a    w cD

a   >-   J JJ toz
o

N
J

a    0 m
0.5 1. 0 1. 5

SC)    I

Gray clay

5

b
C H)  .

Green and gray silty
1

clay
1

65
IlliHil

I I i

7

t I
t

75

111 Ll

80
CL)       I

1

11
1

Gray clay
I f

85

I

9 I

9 i

I LEI
10

CH)

COMPLETION DEPTH:    100. 0'

DATE:   5/ 20/ 76

NATIONAL SOIL SIERVICSS. INC.
CO PLATE 14NSYLTINS [ 0# 109900.



SHEAR STRENGTH

SOIL DESCRIPTION

Medium

s

tmllatu»Imalight ton sand

1111I111111tI11H111
I1t111111I11t1t11111
llll/nl1/ 1#Illnnf
IIII/InIfllin/Na
1111111tllrilnimf
II1ltlitu11111lrn1
a..... at...... Nna

Iilillunlnll.
1#flllllilii#Inln
flfill11f1#I#Ina!

111111111# Innnaf

r

Ifli#InIflNnniN
II1111GlIflllfltntl

material searris,

I#IHnlnlnflunf
Ilillianll111a1n
illlilln1n111n111

w/ lignilic pockets and in.--lusions
1111/ 11f11IIln11i

if#IIaI111tn1a1n
1f1fINIMHinnin

aN:*Sm

illaaminnam

Iliu nnllmnInmnuin
rllti11rn11/ Ilnin
ifti#nnllllnnuf

s lf#liN:lfilnr.ga1
r111rinN111111nn
iiliiiiiiiinatutI
If11ila111#Itllaif
titniiililnitiatf
1! 11111/ 1111H1n111

Hard green sandy clay 111/ riannn11i11!
IIIIInIIINHialn

Dense gray silty fine sand I IIIIIIIliH1iH11f
If11#Illtillllin#N
MUUMUU 11

INE liilliiiiiiiinina
IfI111111#IIIIIIIfff
IIIIr111/ IIIIIIInlf

very dense
iiiiina11111inin

1111/ IIIlflllillN
1! 11111/ 1111111nn1
If11111111111111#1N

JIM Illlrlil111lINniN
Him

Continued)



SHEAR STRENGTH

IN TONS    •
SOIL DESCRIPTION

s

0.5 1. 0

III/ IIIa1llniu/1/

111illllilll!// fIi/1
i1i/ fllnlillNllin
IIIIf11n/ ii//illnl
11l111f1lIII/ 1lnn/

K1Yill/Ilffunn!!N/uard .3ray
111111111/ ffllltnn
Iifufli/l1ilNlllil

1 Ii111111/ NIUI
If11111f111t     . iI
i1f/ 1111111/     yfiil

w/ occosional silty clay il/lIIIfIIUI1ilUI!
i/miiiuuuliim
11111111// fiU/If/1I
IIN1111IIn111U1n

Y 111IIlinI1/n iiil
sandy IfINIWlnlninn

IlNllnaunlu/Il
ninlnilulNU/u
1/ 1111illlnui11I1/
11 111 iII//R ti1 !

Hard\

1/ f/UIn11/ n/u/a
i1111111/ IIIIi/U/ N

ccasional
1uir1111i/ NlIIu
filllrnuninln/I
11111111/ lit/nN/u
111111111/ li1i111in
Ulirin/ lUi/III/!
i/Ifinnllunnl/1
11111111// mnn/n
I/ IIIII1fIl// NIIiiI
111! 111 1Ii1U111111

very below :.  0 w/ numerous

IIif11f11/ IN/ 1/ 111
I// lIIIIIIIRlIwU

d pockets 111! 1111/ 11/ 1nn/N

MOMMUNUMMUMUMN
gas"

Very       

IIIIIIIIIIIi1a111/ 1

dense 1/ 111111// III//IIIH
1/ 111111!/ 111/ 111/ 1!
1// IIi11iI1/ 11/ nnI
1/ 1111111/ 11/ 11111//
IIIlirilull/un111



SHEAR STRENGTH

IN TONS    •
SOIL DESCRIPTION

s

0.5 1.0

tlllitiiliilill
IIIIIIINI1lrilinir
I11111niI1nliiMI
IIIIIIIIli11I111111I
1111! lI11Illluulu
II/ IIIIInImIntIl
IiI1111i1I1m11illr
1111111111111111nn
I11111111II1I11i1W
irrrr rrrr srrsrrrr

t 

T

s rHC7 i

N Very stiff • •       1/ 111111iI1NII1n11
clay and sand laminations Ir1111111111/ n11 I

1 r 111/ i1n1111i11inII

fi1111111 1r I On

11l1/ IIIIIIII1111
f H/ H 1f/ HM

iiiiialiii°nwule

w occasional silt\

IIllinlllllnlnnl
IIInIn1I11nINW
IlinulllNmillu
Inlilnnlnnnrn

laminations INIi1n1IlII11
II1nI1Nlnnruln
IIIIIIIiIINnINW
IIiI11111I1irI1InU

I       I nl n lnn nn
Illiiliintlnlllll/
illlilllill/In1WI
1! l111111lNIHnuI
llllluiilllllluin
Illlii111/ 11muIll
II111111NNNryi11l
IIIiIlii/lmulnn
II1i111nINIi1ii11I
II1111111INmul11
IIllluillllllE iln
IIIIIili1I1n1/1nn
1! 111111/ 111Ilrnul

lot\

IIIIIn1111111111n1
111111/ IIII11111/

IIIi1111111111Nt 1111
111111i11111W1111I
II1111111ImIi1IlII
IIII11i11111111111u
1I1111111I1nr1 1111!
111111111111/ 1l 7111
I1l11111II1llulun

COMPLETION DEPTH:  I DO. 01 DEPTH TO WATER:   8.: j'  Caved at 9. 9'

H q/HST

DATE:



SHEAR STRENGTH

SOIL DESCRIPTION

ELEVATION 7 1 0.5 1. 0

Loose  .       sand 111111uim1i11111

Hard gray sandy clay MINIM IWARE

11111111111W11 t1

IIIIIIIIiiUlfllilii
t1/ 1111t11n111111n
iilliiitlillllililil
iff. iiififfffr# iif
ilffiiiififlf[t lffif

v......f..fiNN

S iiitil111fiiii1/iili
tan

M
1111lit#! illln1U11

ffNf

dense  •       MOMEMMUMIGNIUMMU
sand,       Illiiit1111ili1tUl1

dense . 11MI inlWi1111I •
w/ numerous clay and i11i1111Nlimmn

lign itic laminations and ELM
lignitic inclusions

i iinluiaiintlan
i numerous t11n1i111nWiU1

laminations 111I1111lIniI1 11n
tiiililli!liWl.))N

ti#IIIIt111111i11111
tiiNltliiiW!!Yf1i!
III1it111iW! l11111
t1i1111111in      An
IIIiIIIfii11i1t11ii1
IIfllIit111WU1111
1111#Iit111      ,,  111
tifiiltin13l81ii/i •

u ii iila
numerous sand laminations tail#iiUilllNt/Ip
and occasional

ti11i1U1I1111[ itii
IIIII#IIIiWR' 

laminations

IIIIIUin1lWn fl
ffii.iiff.ffNif ff

Very dense •  •
p'  sand lilutii11111n11111

ffii.iil./fffa ifff
ffii.iiffffNfiifif

iillilitiifi111t11n
1i111ti1I111ii11ttli



SHEAR STRENGTH

IN TONS/ SQ
SOIL DESCRIPTION

s

0.5 1. 0

IIIf1111111f11f11l1i
Illilillnllnlli 11
1lIIf111n1111iu 1

1/ lntu/lual11III
I inations 1111111nI1111f11l1!

Illfllllf111flIM

gray 1llllt111/ IIln1/W
1/ 11/ 1111IIa1t5i11U

silty fine sand laminations and ilI11111n11W11fU
silt laminations 1! n!1llnlllllnm

Ii1111 InitU1f111U
1111111ni1u11
III11111111wr,
f! I!l11111n fiAW
1Ifliltlal!!!! 1!( la
Ilufillulalfliin
liinlniilnlilfa!
1111111 Iiaii!!•,iW
11ln11 UHaiA1t1
InN1UlI1IW
iiuiiinn
1ifnlnilAU1W

sandy silt laminations to 78. 5' IIii111n111n lpi
IIfn11A1 IW! '
111nil1UHNi11u1
111lIIIn1alu1afl
1!!!/ Ifn11Nl11Wi
1I111t1111111n/ Il/1
1I111Uf11uUl i1U
111!! un/H11iiW
11l111l11lIWII
11/ l1111U1la/ fiia
111I11i1U111111nH
1!!! 11lIUIlNly/W
IIIf111n1U/ nniil
Iilffiffn111lfIfiU
I1111111ivanilla

88. 5' IIIIIHlUNIW//a
IlnflllunUi
Il/11111111![
1/ 111111 Inin
Il/11111 111111// a
f111111f// ti 1! 111
111A111f1111! l illi
nl1111/ nunn/a

1111111U11111l11111
111/ ilf1lll/a1alO
11111111111111l If1!

111111!/ Il/Ulul1
N•fa• i/ r•NN



SHEAR STRENGT4
IN TONS/ SQFT.

u SOIL DESCRIPTION
s

0.5 1.0

lilnlwuwll
11! lIIIIIItIfilliW

iiiii1iiniiMIINIM U
Soft black lignitic material

Moderately ard gray sandstone 1111111n11111111iU
lUf1I1111nt111ln
lllllil111l1lilnn

IIIi11%11 IIw1l11

IIIn1iU11l111nIn
1ii1l1l111111111n1/
111li1111111mn1n
IIIU1111111u1In!/
1llnllnllw nn   

11111111lm111l1tons
sand seams 1111lIIIIlnafw!/

IIInIllaaa!llal

d gray clayey sand
Ilium!/Ilwiaa

i/Iinillimum
1 ;  111! lullllww

IIIIIn11! llall/n/
111111! lI11wln1n
iI111itin/ illl Ilfiw

El lnil111umm
1/ n1111a1lwina
111n11in1lIIfIN11

i Very dense . .    ilii111l1/ 1111lnl1!

W/ Clay laminations 11liI11111tIw 11li
11i1I1IW1lw
i1lU1111/ 1/ wnm
Ilfiiil111111111fIn
111111/ 11l111/ 1111n
111111111lIaUllw

W/ Occasional lignitic 111/ IIIInWa1U1!

F. Jaminat ìons ML

Hard IIIIIIIIIIIIInl111/
Ii1lIIIIU1111111111

laminations 1lllllillllllallla
1111i1111111ul iilll
111111111111i11nlli
IIIIIIIIIIIIIIIillu
IIIIIIIIIIIIn1U11/
IIIIIIIIIil1111i1lII
t111111111111u"Min

AI h uui BN

COMPLETION   •  01
DEPTH TO 0'- Caved •



SHEAR STRENGTH

u SOIL DESCRIPTION

0.5 1. 0

Inlifnl lefnln
IIIf1111111Winfll
IIInInllnflfnnf

v'ery sti f to n sandy lay
IIi/Innlnnlwif

Soft tan      

1/ 1111/ 1lfiifif Hff

Srained nllllllutffnwn
sandstone,    IIIIf!/Ilfi1fi11wf
ar.d nurnerous silt laminations IIffllnnnfffw/

IIn11nf1 IInW
ilnllilffnfffnlH
iuutl u affn

nnlilui lil

nmtllnflnnlntlmmn
nnllnniHnafn
Ilnllnnafnrnf/

iffiillifn/if11w
si It seams t1/ nillniffflnfn

lfnllnili/f111nH
nn tnf/Hfffllm

i in/Ininnfnnnf
Illfltlintlf nfl/
iflfllnlfnf nfH

S-       Iiifitlrnlflli
Iflnlfnftffll
1f1f1lf1 Iflnnaf
Ilililll IIfli if
Iflnlnifnnmm
Innlnl lffnwH
ifllinil ltfnll

laminations

C H IIn11111/! fall fn

Very dense gray sandy clay, Ifftinn/IHifi
nI1111nIllNlilnf•

clay laminations 1 niflnnfillfln H
lnunWWlfnllama
1IIIinIIflnlln

Hard If111nIif1/ ntf11
1/ 1111/ flflfn111111gray

I/ IIIIInlnffimn
11111111lflnninn
lIIIIIIIIItIIfI"Iiu
If11111111n11 ilnf
if111111f11[ 71IWlf

Conti nued)



LOG OF BORING NO.   B- 15 ( Cont' d)

PRELIMINARY SITE INVESTIGATInN
PROPOSED STEAM ELECTP.I STATION

G RIMES C:   uN Tl ,   EXAS

W a SHEAR STRENGTH 3w

o Z'w at- - m -     IN TONS/ SO FT.     >-
m 2 SOIL DESCRIPTION C6 - 

v,- w W
r-       cn o a-

w vi  ¢    acQi JJ aJ 0Z F- Vi
p

N
o0 U Z03
Z 0.5 1.0 1. 5

r

r

grayish - green

5
l

6 34
11 111111 1

88

CH

7
Moderately hard gray fine grained
sandstone, w/ lignitic material i !

inclusions and clay laminations I I    ! !

I `

16 r

fiery dense gray si Ity fine sand75
SM

Moderately hard gray
sandstone

80

it

85

90   ==
I II ill Hill

Hard greenish - gray clay
I

95

brown
10 Tr.TF+ li- 4-    —UH TET-F-

Conti nued).

NATIONAL $ OIL 8[ 111VIC[ 2. INC.
CONAYI.TINO asslNCCSs.    PLATE 22



SHEAR STRENGTH

u SOIL DESCRIPTION

0.5 1. 0

111111111111n111111
1!!! lfilnlu!!liiu
fllllilllifllll!!11!
1111rfIU/ IIUrMIri
IIrUiNl1l1/KIi11!
1111l1111lIUN111I1
fllNflllln1Un11!
1/ l111111iu1u111!/
fl11l1111/ U//!", 1111
In/Ilrrl/ 1!/ ntnr/
llnlnlrinlr in 1
f! lnflll/f!n!n!!/
Ilinu!!11lt11un!
lnnllll/1!/ lr 111/
1I/ Ullll#!I#R`I/u
Urinlr/ 1/ nlllrN

INUf1/ n1/NIUIn
1!! llil111mn11#1#

lfuuflmll/u

INUUMIUM/
11UM

III fWlf/mINI1
U u11#IIn[y!! H

11/// 11# lln UM

w/ silty fine       
il1111l1/ If/l 11#11
llnrull/!!lullra
1# n!f!!!# n#lrnN#

i w/ numerous pockets 1/ lr11n11n#nllm
1/ IIIm111/ iII1NI1

and laminations 11!!! 1! 11# 1/# NIIl1#

111`      •  .  . .yish - green silty clay,    1!!! l1IU 1IlIlyUl1
1lIIl1! lIIfINln!!#

pockets
111111! 11# i1lllnln
Ir/ irlrir#f1U/ I/lU
1//! 11!! 1# fUIlH
IIUIU/nln/rnln
11#! In!!#flnl n

1 1/ 111111!/ IIIIIItIN
1. UllIl11! lnUU1

Hard . •  green 1/ 111111111Ur/ UU!
1# 1111! 11/ nlltyiln

1111! 1111/ i/ r1! l1// 1

u!1! lu lun
r tt ttttlttttl      ftitt•tttEtttttittt

COMPLETION   •  -       150. 0'      DEPTH TO WATER:  DrY7Caved at 1

DATE:



SHEAR STRENGT

IN TONS/ SQ
n SOIL DESCRIPTION

ELEVATION:   • i

11111111111111111111
1111111111111111!! 1!
IIIIIi1111f11111111!

Hard tan     .  . .   sandy clay
1fil11!!! Inlit 111i
11l111l111f1111111!

111fi11111111/ 11111!
11l1I1! lf11f1f111111
Iii111!! ilIIIIIn11i
11111il1111l1111l11!
IIIii1111111l7l1111!
111! l111linliil/111
11111li!! lW1I1111I

Dense sand,   IIIiIlIIUIIUIIIIii
1111iliiil11i111!! U
11111111111UIIIIIii
1l11Il111l111!! l11ii
111111111i11llilill!
111l11111111iliifill

reddish- tan clay, slightly Ii1U1111ln1!
slick-de.,       111111f11! l11111Ii1!

lillllili111i11111li111111111111111M,ME •

Hard IIIi11111ilUiE iU!
1111111111111!!! 1! 1!

Hard gray clay, slightly slickensided 11llillllllli11i1f1!

j 11I111l111111111111!
if1fi111111ii1IlEi!

NW'      Hard brown
a 111!! 1l111l1111111I1

1iii111111lI1If1l/ II
1ii111111i111lil1111
1111i1111! l111fI11I1 •
1!! 1lilil1111111lIli
liiII1111iilllillil!
1111l11l111111111l11
IIIIIIIi111111/ 111!!
il1111l11111l11111!

1111f111111r 111111i :
1l11111f111111lIIlfi

i dense • .       111ii
11111111111111111111
1i111111i11111111111
1111111111111111111! •
11111111111111111111
1lIIIIIIIIIIIIIIIIIi
1l1111111!! 1l1111111
1l111111l1l111111111
11111111111111111111
111111/ Ii11111111111



LOG OF BORING NO.   B- 16  ( Cont' d)

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

W

0>     W
o SHEAREAR STRENGTH 3

U p w zcn ° f- E- m~'    IN TONS/ SO FT.     r
m  -

L
SOIL DESCRIPTION 1)—2 W

m0

t=-     g Q p 2 u~i

FW-
0

a-    >    x N J a_- O Z F N
U)  

W Z

Z 0.5 1. 0 1. 5      :?

m

III HIM I I
11 HIM

55

SM

Hard gray silty clay,
60 w/ si ltstone lenses

CL

Hard gray clay, w/ clay laminations 90 67 22 29 92
w/ occasional silty fine sand laminations

65

70

32 90
I HIM

75

sand inclusions

80

CL- CH

85 Very stiff green clay

98 30 35 89

90

95

w/ silt laminations 4MI I U10

Continued)

NATIONAL SOIL SERVICES, INC.   
C

CONSULTING ENGINEERS_    PI ATF 75



SHEAR STRENGT;%

IN TONS    •
u SOIL DESCRIPTION

a

1111111111111111111/
11111111111111111111
1ii1i1111i1ii1i11l11
111111111111NII111/

1l1111i11It i1/ 1111/

Very.  • -   . • •      
110. 01 1111111111lIIIIIIi1i

Moderately hard gray calcareous
sandstone w/ argonite crystals

Il!lINI111I1!! 1! 1!
111111111ifI11111i1/
1l11t11i111111nl1/

111littil11i11!! 1!!/

et 1 11111f1111111111lIU
111111111111111111/

11111111111l111l1l11
i tlilililllliiiiii!!1

111I11111I1111l11l1/
li11!!! l1I1111!! 1! I/
11111111111111! 1111!
111111111/ IIIIIn11
11l11111111111i1ni/
1111l1111111! l1111u
il1// 11l1111l11!!!!/

If11111l1l1111l1111/

A Very dense . .       sand 11111111!/ 1111! 11! 1/
1111l1l11111111lIiil
1itlIllluf1111111U

gray  .      11111111111! li11iIIN
liilttlll111ii11ii1

1!! 1! 1! 11/ 1/ 1111111/
i!!/!/fl11lllt ilIs

11111111111111111111
111l111111111111l1l1
IIIItt111it111111/ li
111111111/ filIIIIIIi

1 I/! Il111l1111! l;,I///
1! 1l1111111l11111111
11111111111111illlii
i/IIIt111/ Ii111f1111
11111111111111111111

Nom"

Hard gray clay 1%11%1% 1%%1%%111111//
111111111lIi1111i1lI
1 111 IIItI1I1111lIt1 1

me 11111111111111111111_Nk_     
COMPLETION DEPTH: 150. 01 TO Caved



SHEAR STRENGTF

IN TONS    •
SOIL DESCRIPTION

u

ELEVATION.     •    •    

r Loose tan silty fine sand S k)
IIIIIInnln!lrlln

tan sandy 1111111U1111111nti
lilli111i1nni!Uii1
annoyingiap n/

i Very stiff light tan clay fulwl
li111111n1l1/ lnnf

below
IIIiIU11f1iNllnn
1111i1llifll/ 111W!

w/ iron stains, sand laminations, and Iinluilfnllrum
unlllnil MMIllclaystone laminations at 8. 5'

M` 1lii1U111uf1illm
M   \ Iliiintniillllllil

light tan sandy clay 1111i11! liliitiwn
tI111nuinilt iw
Ilitlnllllnnnln
li111ullflnilnflf

numerous llinlimninnla

i \-     lflilllnlUinnlif

M\ IlnlinflWinm
M Very stiff reddish- brown sandy clay,

w/ numerous iron stains liliinminflntlf
IlIlltmilflLyim
llilllWfnglitm

Hard . . y clay, w/ numerous silt IIin11l111num
lwlUninn uwlaminations
tI1111u1f11iL1t»il!

w/ numerous fractures\

Inlnlifnlnitnf
litllltlnnnliulf

and IIIIIIimllwinlf
IiINllinlllnnln

a a

UNINruIInlrlilf
M\

Hard brown 11Ii111111ifiii li3tU

CH)  I amp,  I119111lf111MAMI

ard gray and bro IfII11nn11Mlmi

W/ occasional lignitic laminations    ( CL)

111111ilnlln11/ 1n
IIIII111111111l11lii
1111111n11/ 11/   tn

a.. N. aNN..NM

Very dense .  .     111111111f1lmflni
11111111lf111nnn1
Ifi1111n11f1nu111
If11111n111Hllini
IIIIillliill/1lItW



SHEAR STRENGTH

IN TONS/ SO
SOIL DESCRIPTION

a

0.5 1. 0

111IIIIIIIIm1i11n

Hard gray silty=       

11111111111111lnIn
IIIIIIIIIIIillfllUl

I i       { 1lfiilflflninflnl

1/ l111111li1liilnl

1! 1%1111liUIitW!!
11// iNll/ i11a IM

sandy silt seam at 64. 5'

liliilfllll/1liflin
1       1i111lf11111niU111

111n1inl11l!/ mn
1111l1IlilnnlNln
11111un111U1U111
if11f111ni1f1iilill
u/f!f!nlnnwf/

1/ i!flli!llin/nW
1. 1liilillilf//nu/i1

Y      •  . 

gray i/1/ flfllilillfllw
1i11fi1fI11i1RIn
lIWIII/1lIn11fIn
1/ inllflli//IIIIIIi
i11/ 11/ 11111i// 111l1

sand laminations

Iii/Illiiill/IIIiII1
stiff . .       111/ illnil/Iiiliin

Ii111111111/ n1lnil
UIIIUMUninnl

IIIf11n1111fI11iffl
Ii1/ 1 i1f1711111INN
IiI11 1111Ui// m/1
1i11111f1InU[ 7in1
f11111f111H1n111n

88. 5- 90. 01 il1l111 illfi!l11!
1/ 111111111/ Iniuu
11111111111i1n11in
11111111n111111ni1
1/ 1111111/ Ii GJ I/I

hard If/IIIIIIIIH/ Isl111

man

Iliill1111111111l11I
1/ i1l1111111! l11II/ 1
lf11111fiiiiilfiUll
1/ 1111fi11u/ 111!/ 1I
IIIIIIIIIIIIIUn111
I/ 111111// Ii1U Ini



SHEAR STRENGTH

IN TONS

SOIL DESCRIPTION

111f11lllilinfl111f
Ififilllliuinlini
Ilnllilf111fi11n11
ilifllillllllf!lliif

4 IIii1111Uliiiiunf
IllflillnulfilWf
111flllinllfnllili
Iifilnln!lfnnm

sandstone,       -

fracture
IIIf111f1ininllni
milli1111311111
Hill linufniiil/

113. 0' lIIIiIU flfllm
Ii1111!! n nillln!
IIW1nIIWnww/ numerous

occasional laminations Ilnillinlinlnnf
Illllllnilinilim
IIIfllflnllWnfu
lllllitilfilinnm
Iflnllinllfnnui
I1/ lilimiifnnm
IiinnWliinn
Ilinlnnnfnn
IIWIIln11lmm

Very dense . .   silty fine sand
Iftlllinfunm/

f111111lIflniflnii

1lIWfl111il11iulmn
j Ifliilininmmn

HIMnNillMimi
Ifiunnilnumn

Very dense .  .     
Iiinln!llifirniif
iiiiilnnnwwn

layey
If11fllifiWiinln
Iif11u11i1iif11fn1
Iffl111nililnnln
lfiuulunfllnm
Ifiullnunuwn

11/ lIIllnninnW
e Ii/111111illfnllin

gray clay
iifawfilfwlWi
If1111i11lIIWIIIn
iflnlllnlffulun
Ifi1fi11n1ii1iilll

Hillulifnfl1:
i,Ini

NiOlili/linitUU

COMPLETION   •  -   

DATE:



SHEAR STRENGT

IN TONS    •
SOIL DESCRIPTION

s

ELEVATION:      0.5 1. 0

clay,      
Ilnlllllliliit111n
11tllliiuin11i1lif

laminations 111111111lINIIiin1
w/ numerous sand pockets IIIHiIIlIIIl11111n

ItftilfittliltL]nif
flNllilnlllNNW
1llllllinlnllnnl
11/ lllnliillllnnf
Ittftniulnlimn

pockets and ItI1111NlInn/ 11if
laminations ittHUlifnfHWt!

nlN1nn11tliilnt
IIUIIlf1111li1n11!
ilialiimilinU

Hard tan sandy clay
lflNliianiltyilN

Very

imlIIWlWiuin
itlnlnnlininm

dense light tan silty

lIIIIllnlllNUf!!

Hiuunfuiaat'     'H
fine sand 1t1lIN11l11WilW

iNNltlHllfiiNNf

M 1 i ,11iiliiinlRon
w/ occosional to numerous thin 11

ifniutuntiium
clay laminations If111111n1Intu11!

ifniuilfltlnmtf
ItHilitnutnuNlf
illllninllinluit
ifttluWNmiuu
IfitiluuiuYiWt
1111MI uUNIMM

iliililinliftim
t

Wiin1!llln11m1
if1111111lIINIfIN!
MINIMUM=

w/ accasional silty Iftiililnmttem
iftiilntfllltcsand laminations below 39.    
11IIIIInl1!! liinH

slightly slickensided 111i111iH11N11NH
Iftii1f11f1/ IUWII
itil/iln1111i1Wn
1lIIIUIlIIIi1L Hu
u11111Ni11IM=
It/111111111lN111lt
ifilllllflltiniNN
It111111t111111111n

i iiiisun•iiiu Ns

Conti



LOG OF BORING NO.  B- 18 ( Cont' d.)

ELI IPR M NARY SITE INVESTIGATION
PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

J y r         w
SHEAR STRENGTH

LL
LL

o  _       WE zw 2t-- p)   ~    IN TONS/ SO FT     >-
m o.       SOIL DESCRIPTION w   , Cn  

cn— w cry

a UO
Q0 

J J

Nw
oQ

w cn w o a 00 1- of

ai`°z U1 0.5 1. 0 1. 5

I

32 90

55

i

i

f

b0 E l
I

92 25 35 f

b5 tl
l l

I

70

f

MII .  
1WH I I I

75 11111101111   -

CH)

Very dense gray silty fine sand I I I

highly indurated 19 i

F)'I t
80

v/ numercuz scndstone seams 80 f
t

66
t

85
t

90
i

95-::
f

SM)

Hard gray sandy clay
73 48 34 35

Continued)

NATIONAL SOIL 89MVICKS. INC.
CONWLTINS 911161119911S.    PLATE 31



LOG OF BORING NO. 5- 18 ( Cont' d.)
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

J  (
n W

SHEAR STRENGTH  
LL

o       zW °- - Ire IN TONS/ SOFT.     >-
m  ; 1,       SOIL DESCRIPTION u— w c

F-  d— a— cr> t^
U

W vii a
aJ

pZ Hcn
N

o°z 2v
0.5 1. 0 1. 5      m

I I i

I1

C L) ii

hard gray clay I

It
Tfl

I

i 1 w/ occasional tkin silt laminations

I      `

I I

r 113 31 33 11
I I W11 I   

3g

l I .

i

I

ilil
I

13C
I

I

w/ occasional to numerous sand
1

pockets i

I

14
rl

C H)

Hard gray silty clay, w/ numerous

4 sand and clay pockets below 144. 0'
i I

I

CL

COMPLETION DEPTH:  150. 0'      DEPTH TO WATER: 14. 2'  Caved at 28. 8'

DATE:  8/ 4/ 70 DATE: 8/ 6%76

MATIOIIAI toll •[ RVICtf. IMC.

01 ATC ` 27



LOG OF BORING NO. P- 15

PIEZOMETER INSTALLATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING:   Wash LOCATION :   See Plan of Borin s

E-:    J m F- 15 Riser w°       -   3

Elev. 257. 4± Pt z a X
m a.       SOIL DESCRIPTION     _ g m i- w w w

a— a       
w" 

J   °"

CL    >-  Q J J J- i - Z W
W N N c 00 Er Z m

ELEVATION:   255. 4± v
U) 

a    J

Tan silty fine sand SM)

Tan sandy c lay C L)

Tan sandstone

Red silt ML

Gray sandy silt,w/ occasional
WSeal

20
clay seams

30

M L)    P- 15

Gray clay CH)

40
P- 15

Depth of Water
Date:   Time:   Below Ground Surface

50
8- 13 10: 30 2. 0'

10: 31 1 . 0'

10: 32 0. 1 '

10: 34 0. 8'

60 10: 38 1 . 7'

10: 45 2. 1'

11 : 00 2. 8'

11: 30 3. 8'

70

80

90

10

COMPLETION DEPTH

DATE:  8/ 13/ 76

NATIONAL SOIL SERVICES, INC.

CONSULTING ENGINEERS.   PLATE 33



LOG OF BORING NO.  P- 17

PIEZOMETER INSTALLATION

PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING:  Wash LOCATION: See Plan of Borings

N      

LL    - j w P- 17 Riser 2    (rF- (= o cr

MSOIL DESCRIPTION Elev. 286. bt QI Qg w wC9 Jwov
d    >-  Q J J J-] Z (nW 0(n F- 6

N N
ELEVATION:  283. bf

c

mu a   m

Tan silty fine sand SM

Tan sandy clay C L)

Light tan clay

la CL- CH)

Light tan sandy clay
C L)

20
Light tan clay

CH

Reddish- brown sandy c lay
C L)

Gray clay, w/ numerous silty
3 laminations

CH)

Gray and brown silty clay,
w/ lignitic laminations C L)      

Seal

40
Grayy and brown sandy clay,
w/ lignitic laminations C L)

Gray silty fine sand

50
P- 17

SM)

Gray silty clay, w/ silt laminations

60 C L}

P- 17

Depth of Water
Date:    Time:      Below Ground Surface

70 871-2 3: 00 3. 0'

3: 01 0. 6'

3: 02 0. 3'

3: 04 0. 6'

80 3: 08 2. 11

3: 15 3. 61

3: 30 7. 0'

4: 00 13. 2'

90 8/ 13 3: 00 40. 8'

10

COMPLETION DEPTH:  58. 0'

DATE:, 8/ 12/ 76

NATIONAL SOIL SERVICES. INC.     

PLATE 34CONSULTING ENGINEERS.



KEY TO SOIL CLASSIFICATIONS AND SYMBOLS

SOIL TYPE SAMPLE TYPE

Sand Silt Cl

Gravel So Silty Clayey Undisturbed Auger Split No

Predominant type shown heavy.  
Spoon Recovery

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS

Major portion retained on No. 200 sieve)

Includes ( 1) clean gravels and sands described as fine, medium or coorse, depending on distribution
of grain sizes and ( 2) silty or clayey grovels and sands.  Condition is rated according to relative
density, as determined by lotoratory tests or estimated from resistance to sampler penetration.

Penetration Resistance Descriptive Relative

blows/ Foc Term Density

0 - 10 Loose 0 to 40%

10 - 30 Medium dense 40 to 70%

30 - 50 Dense 70 to 90%

Over 50 Very dense 90 to 100%

From tests on undisturbed sand sample

1401F hammer, 30- inch drop
Relative density is also used to describe condition of l'ow plasticity ( P fine grained

soils such as sandy silts.

FINE GRAINED SOILS

Major portion passing No. 200 sieve)

Includes ( 1) inorganic and organic silts and clays, ( 2) gravelly, sandy, or silty clays, and ( 3)
clayey silts.  Consistency is rated according to shearing strength, as indicated by penetrometer
readings or by unconfined compression tests for soils with plasticity indices .2= 10.

Compressive Strength

Descriptive Term Tons/• q. Ft.

Very ! Oft less than 0. 25
Soft 0. 25 to 0. 50
Firm 0. 50 to 1. 00
Stiff 1. 00 to 2. 00

Very stiff 2. 00 to 4. 00

Hard 4. 00 and higher

Note:      Slickensided and fissured clays may hove lower unconfined compressive
strengths than shown above, because of planes and weakness or shrinkage
cracks in the soil.  The consistency ratings of such soils ore based on
penetrometer readings.

TERMS CHARACTERIZING SOIL STRUCTURE

Fissured containing shrinkage Slickensided    -   having inclined planes of
cracks, frequently weakness that are slick and glossy
filled with fine sand or in appearance.

silt; usually more or
less vertical Degree of slickenside development:

Sensitive pertaining to cohesive Slightly slickensided slickensides are present

soils that are subject at intervals of 1- 2 fact

to appreciable loss of and soil does not easily
strength when remolded break along these planes.

Laminated       -  composed of thin layers Moderately slickensided    -   slickensides are spaced

of varying color and at intervals of 1- 2 feet
texture and soil breaks easily

Interbedded     -  composed of alternate
along these planes.

layers of different soil
Extremely slickensided     -   slickensides are spaced

types
at intervals 4- 12 inches,

Calcareous      -  containing appreciable
are continuous and inter-

quantities of calcium
connected.  Soil breaks

carbonate easily along the slicken-
sides.  Resulting size of

Well graded     -  having wide range in broken pieces three to
grain sizes and sub-   six inches.
stantial amounts of all

Intermediate particle Intensely slickensided slickensides or* spaced

sizes at intervals of less than

Poorly graded   -  predominately of one
four inches and ore con-

1 grain size, or having a nuous in all directions.

range of sizes with some Soil breaks down along

intermediate size missing planes into nodules

0. 25 - 2 inch in size.

NATIONAL SOIL SERVICES ELATE 35
CONSULTING ENGINEERS



KEY TO ROCK CLASSIFICATIONS Artep SYMBOLS

ROCK TYPEFM SAMPLE TYPE

Limestone Dolomite Chalk Marl Shola I N HE] o•D. 91 Undisturbed Rock Split No
Sandstone Conglomerate Granite Quartz Anhydrite Core Spoon Recovery

TERMS CHARACTERIZING PHYSICAL PROPERTIES OF ROCK

Bedding Characteristics:    Texture:

Massive occurring in thick beds, free from minor Dense fine-grained ophanitic rocks in which the groin
joints and laminations, more than 100 mm.    size generally overages less than 0. 05 to 0. 1 mm.
in thickness

Fine more than 50% by weight smaller then 0. 074 mm.
Thin to med.    -   occurring in relatively thin Ic, srs or in diameter( seen only with a strong hand lens or

lominee, 2 mm, to 100 mm. bedding planes a microscope)

Fissile bedding which consists of lominoe less thou Medium majority of groin sizes between 0. 074 mm, and
2 mm. in thickness, splits easily along 0. 5 mm.

closely spaced parallel plans
Coarse groin sizes rouge from 0. 5 mm, to 1. 0 mm.

Cross- bedded   -   arrangement of laminations of strata trans-    crystals ore visible to the unaided eye)

verse or oblique to the main planes of

stratification of the strata concerned Structure:

Foliated the laminated structure resulting from segre-       Bedding Flat( 00 to ) 50);  Gently dipping ( 150 to 30q
gotion of granular and fine minerals into Steeply dipping( 3DO to vertical)
layers parallel to the schistosity ( result of
the parallel arrangement of platy and

Fractures,      -   broken surface of minerals or rock which does

ellipsoidal mineral grains) scattered or open not exhibit cleavage or bedding planes

Platy parallel arrangement of brood or flat miner-       Fractures,      -   shows signs of broken minerals but now is

als( giving a foliation) by slablike inclusions,       closely spaced cemented

by schlieren, or by bonds of different Breccioted rock made up of highly angular coarse fragments-
mineralogy or texture sheared E may be sedimentary or formed by crushing or

Fragmental     -   consisting of broken material, porticulany that frogmentecO   -   grinding along faults
which has been moved from its place of origin

Joints fractures in rock, generally more or less vertical

Lithologic Characteris tics:    or transverse to bedding, along which noappre-
ciable movement has occurred.

Clayey, Sholy, -   The lithology is used describing the parent Faulted fracture or fracture zone along which there hasCalcareous limy)    rock such o sally limestone or
been displacement of the sides relative to oneSiliceoousus corbonoceous shale

another parallel to the fracture- the displace-

Plastic Seams
Sandy, Silty, 

ment may be a few inches or many miles
Cerbonoceous Sliekersides    -   polished and striated( scratched) surface that

results from friction along a fault plane
Hardness and Degree of Cementation:

Very soft or    -   can be remolded in hand, corresponds in Degree of Weathering:

plastic consistency up to very stiff in soils Unweathered    -   rock in its natural state before being exposed to
Soft can be scratched with fingernail atmospheric agents

Moderately     -   con be scratched easily with knife; cannot Slightly noted predominantly by color change with no
hard be scratched with fingernail

V1OOthered disintegrated zones

Hard difficult to scratch with knife
Weathered      -  complete color change with zones of slightly

decomposed rock

Very hard      -   cannot be scratched with knife
Extremely      -   complete color change with consistency, texture,

Poorly cemented weathered and general appearance approaching soil
or friable    -   easily crumbled

Cemented      -   bound together by chemically precipitated
Solution and Void Conditions:

material occurring in the interstices between Solid contains no voids

allogenic particles of rock- quartz, calcite,

dolomite, siderite and iron oxide are Vuggy( pitted)  -   cavities in rock

common cementing materials Vesicular       -   containing marry small cavities

Swelling Properties: Porous containing voids, pores, interstices, or other
openings which may or may not interconnect

Swelling and Non- Swelling
Cavities solutional concavity in limestone coves, the

Sicking Properties:      outline of which is determined by a joint or

Non- Slaking
joints- also applied to small hollows in

g cavernous lava

Slakes slowly on exposure Cavernous      -   containing cavities or caverns, sometimes quite

Slakes readily on exposure large- most frequent in limestones and dolomites

NATIONAL : OIL ' SERVICES PLATE 36
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LABORATORY TEST DATA

O4
9C- 42. 30w= 0.54

55- 17-
9• P. 27 Y01* TVR[ CQNTEI       76

nowt/ rooT
90

u9u10 uwlT STANOARO PEN[ RAT10N TEST 9O

ILA[ TIC LIMIT
If I

so

92- 33- 26
6c=00° c: 3. SE

ANGLE Of INTERNAL

RICTION

PERCENT* V WEIGHT

PASSING NO 200 SIEVE r• tf•. 0- D 4D j
SISTER

CDNFSIp11, TONS PER SO FT

RT, i 2. 107 PERMEASILITY TESTS( RESULTS IN W/ SEC)     
60

SA$ IC* OIL TYPE RA• EA, I6 .- Akt14M R• Re- I. at41
SEE PLAT9335636 C- COHESION I UNCONFINED COMPRESSION TEST)

NOTE See PLATE 38 for Strata Description r C- UNCONSOLIDATED VNORAINEO TRIAXIAL COMPRESSION TEST

r• C- CONSOLIDATE°' UNORAINED TRIAXIAL COMPRESSION TEST

0. C- OI* ECT $ MEAN TEST

HORIZONTAL SCALE IN FEET 1

DOD 0 2sa 500 loon
SECTION F—F

GENERALIZED SOILS PROFILE

PLATE 39
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9,24-5D SITE AREA

k ITM
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f

Y 24-7A•       P    59-24-8A   ` c- l

t%       
924-76    (      

tip•   

t L.  i    , CI`i       '\
Jc

Ycl
Donc: ki y M11      

q
O\    

I Fronk iC bachins
v

r t 4

32-2c' 59323B&,& 59132
r s•

1 -  •`"   59-32- 5C   •   gibbons Creek

5E     • 

T.C. Kolbachinsr;

5D• III

59-32- 2D( CMOs
welter supple t• i    °`'

i                        '' , MwIN••    
r  ••    

l     •• t a• ner  s L'• Wr,

I Cole- I"= 2 M-les

WELLS
I

WATER SAMPLES TAKEN
WATER WELL LOCATIONS

NATIONAL $ OIL OENVICCOt INC.
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Texas Water
Water Level Method of

Development Board
o pth Date Lift Use of Water

Well No. Owl

59- 32- 213 Carlos
t5'       2/ 2/ 72 Submersible Public Water Supply

Supply
Pump

59- 32- 5B T. J.   
5'       10/ 30/ 71

59- 24- 7B J. C. 
iG 8/ 25/ 70 Domestic

Frank I Jet Pump No longer used

T. C .  
Jet Pump Livestock

59- 32- 2C Tony
K2

Domestic

59- 24- 7A R. L. 9P
g 8/ 31/ 70 Domestic

m

Reed h Jet Pump Domestic

59- 24- 513 Munci
30'     Jet Pump Domestic

59- 24- 8B Herber   '
9/ 28/ 72 Domestic

59- 32- 5D Tommy
2' 3/ 3/ 75 Domestic

59- 32- 3A Tod PC
0' 12/ 67 Submersible Domestic

Pump

59- 32- 313 Loyd
021 3/ 29/ 75 Submersible Domestic

Pump

59- 32- 5C Carrie
Domestic

59- 24- 8A H. P.    
4/ 3/ 70 Domestic

59- 32- 3B R. L.
50'       4/ 30/ 72 Irrigation

PLATE 42



A

Temperature     ) note Phosphate Silica Aluminum Arsenic Barium

Location
0)    1)      - ( mg/ 1)  mc/ I) mg/ 1)       ( mg/ 1) mg/ 1)

Reed McDonald
710 0. 80 0. 45      < 0. 010 0. 7

T. C. Kolbachinski
750 0. 13 44 0. 05      < 0. 010 1. 1

Carlos Water Supply
770 0. 42 75 0. 05       < 0. 010 0. 7

Gibbons Creek
820

Cadmium Jickel Potassium Selenium Sodium Zinc

Location mg/ 1)   ( mg/ 0 m9/ 1) m9/ 1)       ( m9/ 1)     ( m9/ 1)

Reed McDonald 0. 01 0. 05 34 58 0. 5C

T. C. Kolbachinski 0. 01
0. 05 26 490 0. 05

Carlos Water Supply     < 0. 01
0. 05 10 200 0. 05

Gibbons Creek

WATER ANALYSES

PLATE 43
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ZNC O
r BORING N0: B- 5 DEPTH:   14. 2- 15. 0 MOISTURE CONTENT:

Zs DESCRIPTION:  Dark reddish- brown lignitic clay,    BEFORE:  57. 7 %,  AFTER:  79. 4 %

w/ lignitic material seams UNIT DRY WT:   48. 9 LBS./ CU.FT.

a ANGLE OF SHEAR:  37. 40 LIQUID LIMIT:

COHESION :     c= 13. 9 psi = 1 . 0 tsf PLASTICITY INDEX:
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BORING NO:  B- 5 DEPTH:   19. 4- 20. 0' MOISTURE CONTENT:

s DESCRIPTION:   Green clay BEFORE:  34. 2  %,  AFTER:  38. 0 %

m UNIT DRY WT:  85. 0 LBS./ CU.FT.

ANGLE'   OF SHEAR:   12. 80 LIQUID LIMIT:  91 . 5

COHESION :     c-  12. 0 psi = 0. 86 tsf PLASTICITY INDEX: 54. 9
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Cr BORING N0:   B- 5 DEPTH:   84. 7- 85. 3' MOISTURE CONTENT:

2 DESCRIPTION:   Brown silty clay BEFORE:  27. 4 %,  AFTER: 29. 3   %
UNIT DRY WT:     92. 6 LBS./ CU.FT.

ANGLE OF SHEAR:   25. 60 LIQUID LIMIT:   43. 2

COHESION :     c =  37. 0 psi = 2. 66 tsf PLASTICITY INDEX:   20. 6
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BORING NO:  B- 5 DEPTH:    119. 4- 120. 0 MOISTURE CONTENT:

DESCRIPTION:    Gray clay BEFORE:  25. 7 %,  AFTER: 29. 3  %

UNIT DRY WT:   96. 3 LBS./ CU.FT.

p^   ANGLE OF SHEAR:   24. 50 LIQUID LIMIT:    48. 7
COHESION :     c=  17. 0 psi = 1 . 22 tsf PLASTICITY INDEX:   27. 2
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BORING NO: B- 5 DEPTH:   139. 3- 140. 0'      MOISTURE CONTENT:

DESCRIPTION:     Greenish- gray clay BEFORE.   31 . 1 %,  AFTER:  38. 8  %

UNIT DRY WT:      90. 5 LBS./ CU.FT.

ANGLE OF SHEAR:    9.
70

LIQUID LIMIT:  108. 6

COHESION :     c 9. 0 psi = 0. 65 tsf PLASTICITY INDEX:   77. 1

IIII fill till IIII lilt lift 11 111 1111 fill IIII lilt Jill 1111 FIJI-
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C

pf BORING NO:    B- 5 DEPTH:   159. 3- 160. 0'      MOISTURE CONTENT:
0 DESCRIPTION:  Gray clayey fine sand BEFORE:  19. 9  %,  AFTER:  21 . 1  %

o Nsn UNIT DRY WT:     105. 8 LBS./ CU.FT.      
Am

ANGLE OF SHEAR:  26. 00 LIQUID LIMIT: 41

COHESION:     c=   10. 0 psi = 0. 72 tsf PLASTICITY INDEX:  21
PASSING NO. 200 SIEVE:  36. 7%
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BORING N0: B- 5 DEPTH:  169. 3- 170. 0'      MOISTURE CONTENT:

DESCRIPTION: Gray silty fine sand BEFORE: 23. 6  %,  AFTER:   18. 3 %
p"       UNIT DRY WT:  98. 4 LBS./ CU.FT.
Ax

ANGLE OF SHEAR:  42.
30

LIQUID LIMIT:

COHESION :     C= 7. 5 psi = 0. 54 tsf PLASTICITY INDEX:

PASSING NO. 200 SIEVE:   34. 1%
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BORING NO:  B- 5 DEPTH:   199. 2- 199. 8'      MOISTURE CONTENT:

2 DESCRIPTION:   Gray clay, w/ sandy clay inclusions BEFORE:  25. 7  %,  AFTER: 36. 5   %

UNIT DRY WT:       92. 5 LBS./ CU.FT.
A

a ANGLE OF SHEAR:    0. 00 LIQUID LIMIT:    92. 4

COHESION :     c.  48. 9 psi = 3. 52 tsf PLASTICITY INDEX:  59. 1
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BORING NO:  B- 6 DEPTH:  9. 5- 10. 0'   MOISTURE CONTENT:

r
DESCRIPTION:  Light tan clayey silt BEFORE: 29. 3   %,  AFTER: 30. 8  %

UNIT DRY WT:   88. 7 LBS./ CU.FT.

ANGLE OF SHEAR:   23. 5 LIQUID LIMIT:   48. 0

COHESION :     c=     16. 0 psi = 1 . 15 tsf PLASTICITY INDEX:   20. 6
PASSING NO. 200 SIEVE:  88. 8%
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zia-co
BORING NO:  B- 13 DEPTH:  43. 0- 43. 8'   MOISTURE CONTENT:

DESCRIPTION: Gray silty fine sand BEFORE: 22. 6   %,  AFTER:  

M IR UNIT D RY WT:   103. 2 LBS./ CU.FT.

ANGLE OF SHEAR:  LIQUID LI MIT:     44. 2
COHESION :     c. PLASTICITY INDEX:    24. 0

PASSING NO. 200 SIEVE:   32. 6%
1111 Jill Jill 1111 1111 Jill Jill 1111 1111 111 ]   Jill   [ III IIII Jill Jill Jill-
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Note Stres envelope cot Id not a developed 3fter i itial shearing of specimen.
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BORING N 0:  8- 13 DEPTH:  48. 0- 48. 8' MOISTURE CONTENT:

DESCRIPTION:  Gray silty fine sand BEFORE: 29. 4   %,  AFTER: 25, 0   %

UNIT DRY W T:    94. 4 LBS./ CU.FT.

ANGLE OF SHEAR:  22. 30 LIQUID LIMIT:

N

COHESION :     c-   9. 5 psi = 0. 68 tsf PLASTICITY INDEX:
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BORING NO:   B- 13 DEPTH:  83. 0- 83. 8'    MOISTURE CONTENT:

DESCRIPTION:      Gray sandy clay BEFORE:  28. 4  %,  AFTER:  jF

T UNIT DRY WT:       92. 3 LBS./ CU.FT.

w ANGLE OF SHEAR:  LIQUID LIMIT: 51 . 1
COHESION :     c. PLASTICITY INDEX: 22. 2

PASSING NO. 200 SIEVE:  57. 6%
III Jill

80 Note:  Stress nvelo a could not a deve o ed fter initial shearing f specimen.
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BORING NO:    B- 13 DEPTH:  98. 0- 98. 8'    MOISTURE CONTENT:
z°   DESCRIPTION:   Gray silty fine sand, w/ clay laminations BEFORE:  27. 6   /,  AFTER:  27. 7  /
0"       

UNIT DRY WT:   93. 3 LBS./ CU.FT.

ANGLE OF SHEAR:  22 Oo LIQUID LIMIT:   4M    3. 1
COHESION :     c=   33. 5 psi — 2. 41 tsf PLASTICITY INDEX:  25. 0
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BORING N0:  B- 14 DEPTH:  17. 5- 18. 2'  MOISTURE CONTENT:

r
DESCRIPTION:  Gray silty fine sand, w/ lignitic laminations BEFORE:  23. 6 %,  AFTER:  17. 3 X

UNIT DRY WT:    97. 4 LBS./ CU.FT

ANGLE OF SHEAR:  39. 00 LIQUID LIMIT:

COHESION:     c=    4. 0 psi - 0. 29 tsf PLASTICITY INDEX:

PASSING NO. 200 SIEVE:  11 . 3%
fill fill fill fill fill fill Ill' i 1111   # 111 111111fil fill lilt fill 1111   [ 111

80
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a

H

W
a

N 40
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1 p
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o
c

Z 0 1 1 1 111 111111111 1111 lilt III 1 11 1 11
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ar-m
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s2NCO
BORING NO:   B- 14 DEPTH:  48. 1- 48. 8'  MOISTURE CONTENT:

DESCRIPTION:  Gray sandy silt BEFORE: 30. 9  %,  AFTER: 27. 6 X

ZA
UNIT DRY WT:    92. 5 LBS./ CU.FT.

ANGLE OF SHEAR:   33.
70

LIQUID LIMIT:

COHESION :     c= 8. 0 psi= 0. 58 tsf PLASTICITY INDEX:  Non Plastic

PASSING No. 200 SIEVE:  57. 0%
fill III [   fill Jill fill 1111 fill Jill 1111 1111 fill fill 1111   [ 111 fill III $_

160
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BORING NO:  B- 14 DEPTH:  73. 9- 74. 6'  MOISTURE CONTENT:

DESCRIPTION:  Gray clay, w/ sandy silt laminations BEFORE: 30. 0  %,  AFTER:  29. 9  %
A UNIT DRY WT:  92. 0 LBS./ CU.FT.

W^   ANGLE OF SHEAR:  0. 00 LIQUID LIMIT: 78. 6

COHESION :     c=   54. 9 psi= 3. 95tsf PLASTICITY INDEX:  59. 7

PASSING NO. 200 SIEVE:   91. 9%

160
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Viz° li
BORING NO:   B- 15 DEPTH:  22. 7 - 23. 5-       MOISTURE CONTENT:

0 DESCRIPTION:   Gray sandy clay BEFORE:  34. 4  %,  AFTER: 29. 5  %
UNIT DRY WT:  90. 1 LBS./ CU.FT.

ANGLE OF SHEAR:   14.
40

LIQUID LIMIT:  55. 2

COHESION :     c•.    32. 7 psi  = 2. 35 tsf PLASTICITY INDEX:   35. 2
PASSING NO. 200 SIEVE:  94. 1%

1111 1111 Jill 111111111 111 ] V-
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BORING NO:   B- 15 DEPTH.   39. 0 — 39. 7'  MOISTURE CONTENT:
2 DESCRIPTION:   Gray sandy silt BEFORE:   29. 6 %,  AFTER:  31 . 0 %

Z'       UNIT DRY W T:   91 . 5 LBS./ CU.FT.

ANGLE OF SHEAR:    17. 2 LIQUID LIMIT:

COHESION :     c=    36. 0 psi = 2, 59 tsf PLASTICITY INDEX:

PASSING NO. 200 SIEVE:  92. 8%
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BORING NO:   B- 16 DEPTH:  33. 0- 33. 8'    MOISTURE CONTENT:
DESCRIPTION:    Brown sandy clay BEFORE:  26. 7  %,  AFTER: 29. 6   %

UNIT DRY WT:      92. 6 LBS./ CU.FT.

ANGLE OF SHEAR:  LIQUID LIMIT:   68. 2
COHESION :     c= PLASTICITY INDEX:  42. 9

PASSING NO. 200 SIEVE:  91 . 2%
fill fill 1111-   liff fill fill fill

160 Note:  Stress envelo a could not L a developed c fter in tial shearing f spec men.
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BORING NO:   B- 16 DEPTH:  43. 0- 43. 8'      MOISTURE CONTENT;

DESCRIPTION:  Gray silty fine sand BEFORE:   27. 7 %,  AFTER: 26. 7  %

z m UNIT DRY WT:      97. 3 LBS./ CU.FTm m

w^   ANGLE OF SHEAR:  22. 8 LIQUID LIMIT:
u

COHESION :     c:   29. 0 psi = 2. 09 tsf PLASTICITY INDEX:

III Jill 1111 1111 1111   [ 111 1111 111111111 1111 ilil 1111 1111 1111 111 1 111 I_

III
160
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BORING N0:  B- 16 DEPTH:  48. 0- 48. 5' MOISTURE CONTENT:

DESCRIPTION:  Gray silty fine sand BEFORE:  24. 8  %,  AFTER:  

UNIT DRY WT:   99. 5 LBS./ CU.FT.

n ANGLE OF    $ HEAR:  LIQUID LIMIT:  64. 4
I

COHESION :     c= PLASTICITY INDEX:  44. 8

PASSING NO. SIEVE:  52. 0%

160 Not Stressenvelope co Id not be developed after initial s eorin of s e imen,
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BORING NO:  B- 16 DEPTH:  63. 0- 63. 8'      MOISTURE CONTENT:

s DESCRIPTION:    Gray sandy caly BEFORE, 29. 3  %,  AFTER:  

UNIT DRY WT:    92. 3 LBS./ CU.FT.

r^   ANGLE OF SHEAR:  LIQUID LIMIT:   66. 8 I
COHESION :     c. PLASTICITY INDEX: 44. 4

PASSING NO. 200 SIEVE:   90. 1% Ipl
16 Note Stres  :

111

nvel pe c0l. Id not a dev loped fter i itial shearing of 'specimen.  
Id
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BORING NO:   B- 17 DEPTH:  49. 4- 50. 1 ' MOISTURE CONTENT:

s DESCRIPTION:  Gray silty fine sand BEFORE: 25. 2   %,  AFTER:  

z UNIT DRY WT:     97. 7 LBS./ CU.FT.

ANGLE OF SHEAR:   17.
60 LIQUID LIMIT:   29. 9

COHESION :     c=   15. 0 psi - 1 . 08 tsf PLASTICITY INDEX:  6. 9

PASSING N 200 SI EVE.-  37. 2%     
IIII IIII fill 1111   [ 111-  1111 fill IIII fill 1111 fill   [ III-
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BORING NO:  B- 17 DEPTH:  53. 6 - 54. 3'       MOISTURE CONTENT:

DESCRIPTION:  Gray si.1ty fine sand BEFORE:  29. 0  %,  AFTER: 27. 3   %
r

UNIT DRY WT:    95. 3 LBS./ CU.FT.

n ANGLE OF SHEAR:  LIQUID LIMIT: J

COHESION :     c= PLASTICITY INDEX:

80 Note Stress ehvel pe could not be dev loped after i itial shearing of specimen.
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BORING NO:     8- 18 DEPTH:  53. 0- 53. 5'     MOISTURE CONTENT:

0 DESCRIPTION:  Gray clay BEFORE:    31 . 5%,  AFTER:

UNIT DRY WT:  90. 3 LBS./ CU.FT.

N ANGLE OF SHEAR:  LIQUID LIMIT:

COHESION :     c= PLASTICITY INDEX:

I III fill Jill I III III [   IIII Jill 1111 1111 Jill fill Jill 1111 1111   [ 111 If 1 11

40 Note Stres ertvel pe could not ae developed 3fter i itial s earing of specimen.
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BORING NO:  B- 18 DEPTH:  63. 0- 63. 4,       MOISTURE CONTENT:
p°   

DESCRIPTION:    Gray clay BEFORE:    34. 8%,  AFTER:   36. 0 %
r

z a UNIT DRY WT: 87. 7 LBS./ CU.FT.

ANGLE OF SHEAR:  7.
50

LIQUID LIMIT: 92. 0
Wu

COHESION :     c=   10. 0 psi = 0. 72 tsf PLASTICITY INDEX:  67. 4
z
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APPENDIX A

NATIONAL SOIL SERVICES. INC.

CONSYLTINS ENSINEERS.



LOG OF BORING NO.
SELECTIONSITE

PROPOSED

COUNTY,GRIMES

TYPE BORING:  Undisturbed Sample LOCATION:  See Pli f Borinas

SHEAR STRENGTH

IN TONS/ SQFT.
SOIL DESCRIPTION

r     •

r

ELEVATION:      •

Loose tan sandv silt A L)   
IIIn1111111/ 1/ 11/ Il

Very stiff-  .       clay•   IIn1111W/ ll     tiln
hard 11/ IIIIn/1n/ 11/ Ii!11111111111111111MnN!
sand. 

brown

8. 0- 8. 4'
111111111 InWty1
11111u1lInII"IIIny

light • •      tI111111n11NlmI

numerous filutlinl/n/um
1/ 111111111111111111
11111111/! 11lIf1uN
111111111! 11!/ 111/ 1!

laminations
11l11111111lNInIN
111lIIi1111NlIll/ 11
IIIIIIIIIIIm11111i

w/ numerous sand laminations Ilitlu/111n1111/ 1
llllnu/u/nn   !

Hard gray•   . clay,
laminations-  .    

IunllmiNnnW
1111111111111nnW
111/ IIIn1111l11nN

seam 11111iu1111nr 11!!
1/ 1/ IU11/ In//ltn!
1/ 1ii11n11!! llnnl
1/ lI111n11/ l1/ U/ N
1l1111111lnNInln

111/ 11111/ 1/ 1lt IIU
Illilllnlutnlnln
1/ 11111111nMMN
1/ IillnnnwllW
a. i sa. a. a ar

dense . .   silty
IIIUl1IIlWIInIN

sand
IIIIIIII1111ntnn/
11n1111111nUME
1/ 111111111// 1111/ 1!

ery stiff . .
I/ 1n1111111111um

N";
1// 111H1111111n11/
111111111/ 11lu1Nn

t i t tl iti N

1.    Hard gray. sandy.       clay,-   IIIIIIIIi11n1l ilU
IIIIIIIInInnIIIN
1111111UHIMnW

inclusions'      
11111111! lln11un1
1111111111111HIMI
111111111luuryllQ

Conti      •



LOG OF      • 

SITE SELECTIO'N STUDY
PROPOSED STATION

COUNTY,GRIMES

SHEAR STRENGTH

SOIL DESCRIPTION
IN TONS/ SOFT.

IIIIfI11111fa/ 111n
t.....1.. N. NtN

111/ flllf/InN11I/ Ilaminations
IIItllufiiuifnu/
IIIllllwlnitllm
IIIIIllulaa um

i,7 1111/ UIU11/ 1/ IIm
111/ Ilan/nallnfl
ii11f111n1an111n
IIInlIa111/nnln

i 1111irIn
seam

1/ 111 11 i
nllfluaf1u111Ni
1/ iulfnlumu/n
IIIllulna/num
flfn fmnrnm
AAIIIIf/ Ina/n1uN
1lmllu/IIaF/ II
IIIIIInflin!! In
11a/ II/nlii ll/n
Inn111nlnamn
1/ 11111n1uninfa

j
Hard green and gray 11/UII

filnullinf fnla
launlalwnni

Iltillnnluafnll
11a111ni1/ i!/If1//
1i1111wi11I1/ a111
IIIIfHnl1a11 1n
111111111/ 11aL+11Ii

very stiff brown at 79. 0- 80.
01 1111111N11NMINE

11111111111 WME

1/ In111111/ uIn/8
ME\ lIIIIIIn11u1111u1

IIIIIIIIIili11f1HE
1/ iu11111u/ IIBin
liwlli/ivacyiln
1/ InnnlnmlIfwaI11n11111111
Iii111111111in 1i1I
1/ 111111111fI uu1
IIIIIIf111111/ ES In

seams 111111111/ Ia11nw
1/ 11111f1111111111n
1/ 111111/ 11/ Ililna
f111111111111111/ 1n
111/ 11111/ I/ 11[ y11U



LOG OF      • B- 1  ( Contd.)

SELECTIONSITE

PROPOSED

COUNTY,GRIMES

SHEAR STRENGTH

IN    •
u SOIL DESCRIPTION

s

0.5 1.0
r IIIlIi1111111111n11

lIIIIIIIIII1IIIp11li IIIIIIIm11N11lIII
If1/ flllIIIUIInn/
f11/ IUln111NUIn
111IIIl1111 111nM
11111111111u11nin
I/ IIt1111111t11nW

w/ 6entonitic pockets IIIIIUIlIinllinfl
and occasional uninulIIIQ ilUI

111111111/ 11/ nlnn
W` 1/ IIIIIIIIIintnnt

1/ t11111/ Illlllmnt
111111finiinlu
lfilllllfillnl Uf
IIIIt1111lN/ IIUIIi
II111111numn/ n
IIINIIIH11IHtnn
111111111l1tnlHit

t\       1/ 111U11n1t3f/ U .29
lIIIIII1HNmew
1/// f111n1/ tltnnl
II11111U11i111Utn
lllllllulnnlunl
It11111UIi111tilU

f/flnnlnnnm
1111!!/ li/111I111H1
1/ 1111111111/ 1 nli H
1/ In1N// WUUHI

w/ silty fine sand 3o 111111111f1tME-31n
laminations at\ 1/ Iti1111llitllnl/t

1/ IIlIII/Ilnnluli

Hard • •     1// 1111/ UIWIUW
111111111I111111nnnumerous

IIIIIIIIn11111nn/
11lIIfn111/ 1N111

n nn n

mSM Illllllinnlmm
Iti1111111n11iNiil
111111111/ 11/ n11lI/
11111111111/ 1/ 1n11!
1tt1111utttuc lut

dense • .   silty fine 111111111111/ nIHH
1111111111111HNIIt
111111111111111uin

laminations and clay
balls



LOG OF      • 
SELECTIONSITE

PROPOSED

COUNTY,GRIMES

SHEAR STRENGTH

IN TON:     • FT
SOIL DESCRIPTION

a

0.5 1.0

Hard gray sandy clay,

1 I1111111UOIIIIm/
IIf111111111H11l/!/
11111! 1!! 11/ Illlnll
IIIIfi1flIIIUltIUI
ItIIt1111111n111111

1111111111111U1111111
i11fli111/ I1I1/! llfl

Iltltllluutnitaf
w/ numerous silt 111/ 11111/ I!/ nllfn
laminations 11// lillfil!/IINlN

pockets 1lflfntf/ 1!// fltlN
11111111!/ WfIWn
111If11lI1NI11n/ N
Ifwiffllluff1f111
1111/ i11N1a11!! 1H

Very dense . .       lIf1111111ttltiNt
sand, w/ numerous ii'NiliiulnNi!!
laminations 1/ IIIIn1111!!! mn

11111111H11!!! U//
1/ lnlnno/u!!/n

III/iilflllimifim
11ft11111/ illnillN

pockets t11111nt11W1nW

1 1! 111111/ IIIIIfliN

iiiiiiinliuinw/°i
111111n1/ n11/ tna
1111lIIINIIH111lN
lUt1111lnntllW

1// 11111NUU11lIa
11t1i1111/ IIIIIIIIH
IIIIIIIUllfnlntn

clay,  
t/wiltl m/culr

gray I11111un1111/ ma
numerous silty sand 1/ 11! 1111/ IHIIIIII
laminations and 1t11111111N11N1f1

1/ 111! 1/ IIf111a1u
1/ IlllllNiulllnu
t ttlltl111N11ntt1
111111111111lIIInN
1111/ i11fIn111111N
If1l11l1/ f11/ IflIIN

Moo! i,stiiianiiilitinNi      N
i COMPLETION DEPTH:  200. 0'     DEPTH TO WATER:  26. 01



LOG OF BORING N •

SELECTIONSITE

PROPOSED

COUNTY,GRIMES

TYPE   : • -    Plan of Borings

SHEAR STRENGTH

IN TONS    •
SOIL DESCRIPTION

s

ELEVATION:       f

IIIn11111nIn1liN

Very stiff light tan clay IIIIIIIINIIII! llln
w/ medium to coarse sand seam

Illillllala//e!n
at 0. 5'      

INNllilflln/111//
fissures in/i11lllinn nl

x`
1' 1     -

w/ lignitic material seam IIIIIIUUffINll/tI
111/ li11u11// Inm
Iiiu11Hi1/WHnf
IIIIIIIINImIaW
lnnniilalnnl

IIIalnunlnnm

111! l1111111l11I1/ n
11111t111flfN/ Iaif
Illflninl/m i

Hard ..     
11111a1A1ig1
IIa1NINi/ ianaf
111anIn1lmlNlf

greenish- gray iiiililmnuwnMN

1/ 111!! 1!!!/ mom
lnnlfiulaa/li

IIIIIIInf111lalal!
III11111aN11i1/ i lli
11l1111nf
lIINI!llfNalHaf
1/ IIIIU/ iIIWHm

larninations 111/ inlli!/ia11f1!
lIIIIIIIIifWIHn!
1III11lilii/ iallai

dense    _ _ 1/ Illllnilliatali
11111111a1N11n1/ i
IlI/Ilunifllln111

Inl11ni1ymH

fine sand
SM)

Hard greenish- gray clay,

1111111111 nil
III/IIIIi1IHI11

1111111n1uniHU/
111111! IIIIf111ia1;
111111/ 11i1/ IlIIaN
1111111111nIn111N
IIIHIIIIfIfI11N
IIIIIIIIIIIIf1111
III11111/ I1III[Siiaf



LOG OF BORING NO.   
SELECTIONSITE

PROPOSED

COUNTY,GRIMES

SHEAR STRENGTH

IN TONS    •
SOIL DESCRIPTION

iiiiiiiuiililNili
1111l1111111l111111/
If111111111111111l1/
111111111IInll !! 1/
1I1111111i11lnnm
111/! 111111/ IIIIIiN
11l11111n111/ 111111

vv/ occasional to numerous 11111111/ Ilnillin
sandstone laminations below   _  IllllllilllullNln

1111! 1111/ illUliw
1lIIIINItlnnlnf/
1111111111111l1111u
1llnlilni!lIIIIliI
illllllil/wRnin

i` Iltllnlnllulnn/
1111/ 1111/ nn111ln
1111f111/ IIItllntit
i1t1111n1lt11n11!

111/ il/1U11lIISiIIn
111111nit1111liIin
1111111In11l111l11!
IIIIIIUIt11Il111/! t
1111111nt11nillnl
i11n11iilnnh+iw -
fllllnit/n!linin
1111111111nInlnu
IIni1111t11/ n11!!!
1! 1lfi11i1n! llliln
IIIti11111111! liw
i/Ililllltwifnln
111111111111! 11 In
IIIIIInnlllnullt
1111ilIw1lwitw
illlinlnunrnln .
II/Illlinitnll1M
IIIIi111Ni1I111u11
111! 11111/ 11/ 111111!
IIIIIIIInInilnn!
It1/ i1111I1111l tiiln

sandy 1111111111u111111n
II1111111111111111n
i11/ 1111l11III1111I1
1/ IiIIIIIIIIIIfi1111

I lyilU ..i11111111 In1
It/11111/ lIUIIIIIn
it111111111u1111n/
111111111111111111n
11111111111111111111

i       11! 111! 1/ 11111[ yi1U



OF      • 

SITE SELECTION STUDY

PROPOSED

COUNTY,GRIMES

SHEAR STRENGTH

IN TONS/ S( IFT4-
SOIL DESCRIPTION

s

Q5 10

1111111111U11iIIIn
11/ If111111fnfU I
i11111N1111IIlUI I
IIIIIIIIIIUIIIIIIu

slightly Illnlll/lifncxlw
IIIIIIttliiilflltil/
Iltili111Ii11I1W/ 1
If111it1l1n11fu1N
ittlfitfftitlllytll/

vi/ numerous sandy
IllgllliillNinlfi

1     \       inliniiiiimum
fine sand inclusions 111111!/ Iliimin i

IIf111nnillnlft
i11g1U11111glti/ i

t`      
t11n1lIIi1lllEi!! i

i\ tllNltn/tfnimli
11ltU/ IfIinlNgi

111111111111inilnl
IIIIIIIfNUillniN

wAentonitic clay inclusions t1t/ f1iglU/ IGyiili
ilfi/UgiUiilnn!
1/ 1/ Iinnllminli
IIIIlIIInimlltl/I

and slight slickensides 1111111lIIlUnnni
IIIIf11nI1Iq[ 7in
IIiI111nilimnlll
tI1i11n1111WttI1i
1/ IUIti/ilf!/11lnii
I11111111i1lifilini
Ii1I111111i1I1l111Et 
Iiiltntnili/Inm
lIIi111W1lN! lllfi
IIItI11t1It1llftnli
Iii IIIti Iqi t1U
Ii

1 II

rt
below

IIIIiliilli/ y7lq
t1I111inIUI11lliq

134. 01 IIIf11U1111U11im
Iii11111// Ini11111i
IIiIIiIIIiIifI1NIH

IIIIIif111111nnIN
IIIIIIIIIIIn1111nt
Iii111111/ U/ i1111i/
IIIIIIIIIIIIIIIIIIII

fractured 111111111111t1[ iNf
in11111ii/ n/nil/
lllttl/IIIIIig11fll
1/ lf1111111111t111fi
f 11 111111111111 II/N

iiiii'i,

rgit
aiiisi

Continued)



LOG OF      • 

SITE SELECTIO*N STUDY

PROPOSED

COUNTY,GRIMES

SOIL DESCRIPTION
s

0.5 1.•

11111u aaIII HE
It11f1111111111ina
111lltlli/ 1111lW11
IIf111i1n111nnin
lflll!!Inllnfl!!1!
1llnllil/tllntan
111ntllna/ Iln!!!

Very dense    -- 111111111/ Im11a11
siltv fine sand IIIIiuI!laa11lln

laminations 1U1f11111Uf1111a/
nfnllnmWamat 158. 5'  
111li1111l11IHUU!

w/ occasional to numerous t1111n111nma1n
clay lar.,,ina-tions IflnlWlll/1! 11111

11Inu1nlwltuH

i»iiiinm/
1niIlmfi

IIIIi1111/ 11/ n1HH

siltstone laminations HIM1111nU111W

iifnil unlluluw
11/ 1lillnlUnllln
111!! 11!!/ i/lnian
iIIUIUI/ IHltaH/

11/WI1111a11Wa1U
brown Iifi11111lIflIf1

1f1111111/ IHIE/ a
sand lcffninations 111111L 1/ IaU1HfI

111f111n11/ lfiaM
II/I/1UiuU111UN
11lnll lan1W1lu
IllflllWlfnllW!
1/ lillunamlla!

IIIi11I11 1111111iq
Very dense gray silty 111I1Nl1/ 1lnllilA
fine sand 111/ IlflnaWUUI

1lIn1111/ nH11/HI
11! 111111/ 11/ HIIII/
11IlIIIIfIlIIf1111ff
1111111111 IIni11

it•       111111111/ M= ain
11f11111n11UIUM

w/ occasional clay larninations

InI11111111niaa!
1111111111m1111U1
111111f11111/ HIffII

0 fllflllglalllllm

COMPLETION DEPTH TO

DATE:

i



LOG OF BORING N •
SELECTIONSITE

PROPOSED

COUNTY,GRIMES

TYPE BORING:   Undisturbed Sarnole LOCATION :   See Plan of Borinns

SHEAR STRENG

IN TONS/ SO
SOIL DESCRIPTION

ELEVATION:  287 0.5 1. 0 1. 5

Loose  .       sand
i iiiltinlnnwtun1111i

i V 1l111111nu1111lin
i IIIII11111111111HIf
i IIin11111w11l1/ 1

iIt11111111MIN111Hard . .     •.  

i\       
sand i111111HI1IH11t111

1111I1111111I1l1lIn
i\:      111lIIIIII11i11l1111

1l IIiIgllgt lqR

ard gray clay, w/ numerous IiIIIim11/Initm
i\       clay and silt laminations IIIII11111nm11111
i\       and iron stains IIIiI11111111111li11
i\       -

very stiff
IIIiIIIlnili111n11
111111 n11t9lnnl1
i11111111111111111i1

i\ IiIIIIIIIilinlni/1
i` 1111111l111HIIiIi11
i\\

fit iiiiiii intl/

Dense ini111111u1nnln
i IIIIIUWwin1I1
i 11111n11I11tNHtn
i IIIIIIHHnH1n1i1

lIIIIIIHilnii111ii
111HIHIIwInH1

Hard light green and tii111111ii    [ i 111
i`       . .     11111111niwlHn

1l1I11111i1ntE.ytlti
I In IW wn 1

gray clay, w/ nurnerous 11111111li111E111
i` 11111111nnH111i11silt laminations

11111liniwtcilHl
IIIIIIIUii1111nIn

i\ IIIIIIIIIiIn1111111
i\ IIIUIllntniinlH
i` 111111/ 1nIH11l!Iln

111lIIiINilni+nn ••
111 un1U11111 1 IIH

i` 111lIIIin11111H11i
i\ IIi11111111111111111
i\_       IIiiIIIIHIIIICy1111

w/ sandy clay seams ntliltlHillftyiiti

i`       
at . .  IIIIIIIIIIIIn/H1/ 1

IIU111H11n11n11!
i\ 1111111111111111iu1
i\ IIIIIIIIIIiIIIllllli

IlIIIIIIIiiH11Wn
1 n s sasba s as

Continued)



LOG OF      • 

SELECTIONSITE

PROPOSED

GRIMES COUNTY, TEXAS

SHEAR STRENGTH

SOIL•
IN TONS    •

0.5 1.0

n111111H M in
IIIIIIIIn11i11nf1!
illlllllllnl11U111

i! l1ii1lnmm nl
11/ 111111 nIinnnl
11111lIIIIi11nnW
1111111111l111l11111
111l111111n1i al/1
IIIlI111111fU1NU1
IIIIIIIinnf11n1n
1lIIIIi11111l11lIIII
111lIgWNliltnn

Iliniul1n1U1nU
11111lIInN1111nn
11111! l1UIWIIIIn

slickensided IlliilllllNll/l11N
IllilNillil1Qy111t

ill11/1 li1ilnin
111i111! linWnlll
IIIn111NNt11nn1
If11111NINI11lln
111111UUmm W
II11111ninm1lN!
nIn111NNIUnln
1111ltIWlllIIlnU
1111111Wn1n1nn
1Iin11W1n11

ati'\ II11111nliilllniq
1! 11111/ 111liliilin
l111111Niillillln

i ywllNlnulilln
11t1111N1N1IEyi111

11111111ni!
NmI11111111111 111

11lIIIIIIrn1lIIINI
11lIIIIn111111Wn
11l11ii1NU1!! YlIU
I1i1111U1nnlNIn
1111111111u111NUi
11111111111111111111

w/ bentonitic seam Ilinlll/IIN/IIIIn
at 93. 8- 94. 0' IIIIIIIIIINIiCyn11

11111111n111
1111111i11Ii111/ IB

11lIIIIIIInlIIIIIU
11111111/ IINllilnt
111111111111U1111N

Continued)



LOG OF BORING NO..

SELECTIONSITE

PROPOSED

COUNTY,GRIMES

SHEAR STRENGTFP

IN TONS    • IF

7SOIL DESCRIPTION

0.5 1. 0

niiiN u

ull
IMMUNElui

IIHIIIn1u11
gray.  .  IIIII1HnHInHIN

sand IIIIIi1111111NN
laminations ifIN111n111NHm

iI1nW111iInWH

Wire f  _     Very dense .  .
si It H/n111NnIA111

IInINIpNH1!IHt
IHHNINIMA
INNHHIn111nfN
IIIniIfnNINHNI

seams nIn11/uHNlilHi
w/ clayey

numerous NInNInNsilt

c` NmNIN,
IHNNnINn lin

MM IluluulHlnHlu
InI111nI11 HIn
IlnluulNln Iu
n111N nIK
IIHINmH Hm
IIHIUm111nHf11
InnnmlHnuln

dense_ 
IIHInINlpnnln
IHNII HIMINn
IIIIINInH NIN

M       '     clay laminations IIIIIIIInnlnufn
IIIIIU1nNHININ
IIIIIIIIIINIIf11111
HIMIIIEBEI1ME

HIM MINIMUM

IIIIIIIIIIIIIilllfll
IIIIIIIIIIIIINIIIn

fiiitiiiuifiNnia
UNION IIIn11111

w/ numerous clay seams

11111111111111111111
11111111111111111111

occasional
11111111111111111111
11111111111111111111

inclusions 11111111111111111111
11111111111111111111
111111=IIIIIt1111111

111111 InI11NIng

III%d] I MCI 11r144- 1



LOG    • F-  BORING NO. B- 3 ( Contd

STUDYSITE SELECTION

PROPOSED STATION

COUNTY,GRIMES

SHEAR STRENGI

IN TONS    •
SOIL DESCRIPTION loll 0.5 1. 0

OAtwin,       NONMEMBER
t....tt...t[1 ... t

Hard . • IIIIIIIIIIIn1111IU
1111#1111111#1111111sand laminations
IIIIIIIIItn1lIW/I
IIIIIIU1/ 1# 1Un111

11111l1111l/ 1i#11111
w/ numerous sand laminations      ( CH)       111 It111 111111111.! 1

t.tttrnt.q

Very dense . .      .  -    ItltlinunWinn
sand 111111IIUn11111111

111111111111111111n
11111i1111i1t1111111
IIit11111t111/ l11111
IIIIIIIInntltlnit
111i#il/UIl11il1in
IIn1111111/ nIW11

Very titllnt11t1UUWdense . .       
111111011W11111u

sand
i//ti111n1uitlflN
Iitnllnll#1lt11111

s 1111111111110#nW
1111l11111111U111n

11// 11111

tu11111n
11
n

11W11
I11111111unu

Y/ numerous
n U1

It1#IIIIIt11#itnW
111111111111uiWn
liinuinlunlnu
Iti11W111ttniitit
1/ t11111111/ 111i1111
It11lil#1111t111111!
11111111111tinnill
1111111111lnU1nn
11111l1111l1111niq
I1t11111n111111l111
1/ 11111WIitllnin

111111111111MIIn111pW1
11111l1111nU111111
11111111111111111111
11111lIn111101!!! 1
11#/ 111111I/ 1111#1/ 1

111111111111111111u
It111111111t111111n
IIIIIIl/11111n11111
tii1/1i1i11/ ilia!!!

COMPLETION DEPTH:    : 0

5/ 18/ 76



LOG OF---    • -      

SELECTIONSITE

PROPOSED

COUNTY,GRIMES

TYPE   : • -      See Plan oi 8orinos

SHEAR STRENGTH

IN   •

SOIL DESCRIPTION

ELEVATION:    1

IIni1111111n11Nil

Willi,      1111111111111111n11

I sandy iiiil"nuini'u'nmi
1® II

lami nations iiiiiliinii111in
Hard gray fine grained 111111111111 HE I
siliceous sandstone v//   gu11W

mulnumn ulNII IIlIIIlininnniN

II
sandy iiiiiiuuuiiimclay

Moderately hard
1liltnlNlllllnW

1111111lIInI1lpw

lIi1111w1111iHw
II111nIH11ii11a .

sandstone, w/ numerous iron

srains and shale inclusions

fracture .  
III/IIHNIII yNif
InilllwlwWil

Very dense Ii1IlnINiNNlNN
11/ 11Nn111nln1a
IIIIIIiw1n1/Wa

i\\
IIiI111u1i11il11q
IlillnlaNlunw
IIIIIi1HI1i111nw
IlfllulnillnWN

Hard gray sandy clay ulnnmuN 1w

sand_     
lill111HIIn1111w
I1IIi11HIn1/ lnNl
111111a1I1Niil11
IIIIlIiM11IHNia
llllnwnitiHlH

11111111n11n Illn
11111111N11101Lnu
IIIHUwIl11Ili1il

Very dense . .   sandy silt,  
1I1u111lINIHWn
IIIIIIIw111u111N
IIIHIIIIilnnunl
1I 11 li IIIwWI

Hard gray .  .  .  .   
w

wn clay 1ii1nnle
IIIHIINlIIIIIIn11
II!!illlunlllNAIIII
111l11111I1111 iI i11N

i It IIIltyilll



OF      • i      •    •

SELECTIONSITE

PROPOSED STEAM ELECTRIC STATION
COUNTY,GRIMES

SHEAR STRENGTH

SOIL DESCRIPTION

0.5 1. 0

I11111un ninill

lignitic material seam at\       

111/ IIIIIIIiilillin
1111111111nInInI1
11liInlnlnlllnlf
IIIni11/ 1nll yill/
IIIIIIfllinmunl
II111111111lIIIIIIII
1111111l1l1llllluN
IIIIIInII1n111nif

11NII nIillll/nn
IIU11I11111I111lm

Very dense own sandy si It 11111INN11I111n11si
iiu nn- nin

Very dense IInII!lIIIIl111ni!

sandy si It ML)

i Soft

IIU1lnnninmll

black IIn1111nInnUn!
IIIIIInuumwNlignitic clay seams
i111/ IIIn11IlIU!! i
11I11111nunilnn

iiiuiiniilat5 in
111111l1n11! ll8ni

at I// IIIIIUIIIIIIIfu
IIIIlulnnuilinl
1lllluwnlunln
IIIIIIilnnut iiW
IU11111Iini111nIi

II` IfllllunllfillW!
1! lIInI1I1lInnI1I

Very dense gray sandy si It III
111111lInIminlu
11111111nni1111/ n
IIIIIIIIIIII/III/111

silt.  .  IIIIII/Iline 81IIlt
11111111/ inn/11111
11111111lIIIlI/ InU
IIl1111! lIIIU/n111
IIIIIIIniunl 111
MINIMUM=M=
IIIIII/UIIIIIIHM
IIIIIIIIIIIIII/1lfU
iiiii'niiiwi'uiani
fI11111flNf1llluf

Conti



LOG OF      • 
SITE SELECTI'0N STUDY

PROPOSED STEAM ELECTRIC STAT •

COUNTY,GRIMES

SHEAR STRENGT

SOIL DESCRIPTION
s

05 1.0

MINIMUM

ul1I111111l11lwm11
11 l In11UWU11
1f/ NfNff/YMf

Hard . .       11111111Hl11! l 111!
Yii\`      11! l11111111nin1!!

11lHillliilillnw
1111IIIIIIIHn
i fff•///f qO

Very dense• IInlnnllllH11i1!
1ii! lnlnl!!!lnll!
1111/ 11nIUlnUn!
IIIIln1/111ninln

SM
111111lInllllluw

1111111101 Him1
Hard gray 11111n1!! In!lHln

illullliillillllln
11 li11101wIwH

1! IllliinlllnWn
111l/ U1lllnn®In
1lHI       !!! 101010!
i11111 UI11Unl
i!1lIIIII#UlIIIn1!
Iililnll#111BAw
11111111lI1nitU
1! 11/ 111lI1lIl11!! H
Illnwllllluwll
1I1l1l1!! IlHn11n!
111111111in1n1Un
1111i11nl1111lINlI
1!!! 11l1!! II! limn

iwiisiiilii. iinnu
denseVery gray silty fine fffUliff#Ifl11UW

111111111lin1111ln
sand,       111111111#1linnin
laminations 1! lIIil/ullmmi!

111111111lt1#lllw!
IIIIIIIwnHin#I!

11111111i1I11111M
1! lllillHnlu1111!

dense . .       .  .  . 1!!!! 1101/ 111111In1
1111111w11i1#111n

laminations ML)
11l11111!! 1lni!!H!
1l1111111lIIn1lwl
II11111111nIn111I!

11/ 1111 l111lH111NENEEW111111u1111
iN

Conti nued)



LOG OF      • 

SELECTIONSITE

PROPOSED STATION

COUNTY,GRIMES

SHEAR STRENGTO

IN TONS    • T'  

7SOIL DESCRIPTION

0.5 1. 0

Soft tan, gray, and brown sandstone 11111111a111mttn111I
II1111Un111tt1a11
i/l11111!! 1! U!n
IIIlllimlai/li u
IIIIIIIInl1/UUta
III11i11u1IU1/ ill!
IIIn111U11U1ntn
ffffffff flffff!fNfiq

1111lI/ u/u// IVery dense gray WI/

fine sand IIi1llflllUmIll1
1111lalnntquttl
11111mulmium

uniummmu

11! lln/gln/!lu!/

III1IIIUI1MIM
1111111ml/ ntlun

111num n
1lluuml lnn
111umllin NUnt
1111111U1 mu
11111= 111Ult
1/ l11111111t1/ t11111

clay       

11111U/ g1lUituq
seam at 179. 0 and 1lnmllnwnW

ffff•ffflffff#C]! ffi

Hard 1l1I11aUlnN+Intl

occasional silty fine 111HUMIWINW
111111lltlilMME
1111ii! lIIUU11!/ q
11!!! 111!/ nWU111
1111111UIWItnm
IIIIIi11111t11tl1I11
IIIIIi11U111ni11a
1/ 1111111111/ IrilW
lliill!/1// UnW

1/ nl111111UIIIUn
Itlllii11111Uilint
11111111111 agI11
IIIIIIIIIII U11111
11/ 111111IIIInlltq
IIIIIi111111// IUta

i` 1 nnint111ni m
111111111/ lt11111W
It111111t11tIt1Uil!
11/ 11111/ lIIWn111

ff sfff      •ffMa f. iffiflffffflffl

COMPLETION   •  DEPTH TO

DATE:



LOG OF      • '      1

SELECTIONSITE

PROPOSED

COUNTY,GRIMES

TYPE BORING: Urdistur6ed Sample LOCATION:  See PI ri ngs

SHEAR STRENGT

IN TONS    •
SOIL DESCRIPTION

ELEVATION:    :/       0.5 1. 0

Loose tan siltv scnd
Iuliituiii

11111111111n1unnl
tan silty fiDense.

iiiiiiiifiuiiillafi
i I1t11 I1fInI1tlnfl

laminations and

gravel 1111/ 111fI11I111f1f1
I1f1 111fnIllnfn

a1f1 11nlnfflWl
very dense .-  .      1l11fu1nlnlfwn

IIIIIIIIlI11111111n
I1lI1 1fuulflnul
11111111111111111am

IIIItI!l111/ 11itt1fl
111111111IIIfun!! I
11lfilnnwnnfn

IINE 111!! n%ullumn
110

II111ufaunllfln
nl

111f111f11mun1n

1flflunitflnllW
Iflfluln ffffwn

iron stained IIInulnulllit/n

1lIIIU111111 i1WN
llnll11n1i1nn11I

Very stiff gray
IIIf111/ IilllflWll
lfffl llfllfr.flfw
fI111i11nnn1f11n
lIf1111111111n11f11
Iff11 11fI1llflufn
flflfulnllull

1 and sand

ffn
1ffllir flWUwu
u111111111i/ 11nw
11/ 1111111111111nn
Iff11111fflffUnllf
IIIIIIIIIIIIII/,kiln

hard IIIIIi1n11111111I1I
Iflll fnfnfunfu
If111 1fIfuflfnln
1f1111111f1I1uillU

lignitic material laminations    ( 0
man&       mica• Ni,i q a\NM

Conti      •



LOG'  OF      • 
SELECTIONSITE

PROPOSED STATION

COUNTY,GRIMES

SHEAR STRENGTH=

IN TONS    •
SOIL DESCRIPTION

0.5 1.0

Very dense • •     i1f111111fiffnfU!!
IluillliflllfflnH

sand

1111! I111111lIl1 1
1111111111111111111!

F IIi111f/ 1l111f111fiI

and clay laminations IIII1111111IIIIf11t
IIf11i1111lIfHfllH
E ME MINE IWIMEM

MINIMUMfIlU
f11I11111t11II1UI1t
Illiiilwllliln/H
IIIUHi1fIHUlflif
IIIIIIIUIlittllUlt

seams Iliuu1NH11lwlt
11111111nflfIf1/ 111
IllitlllHlw111lH
11/ 111f11l111fi1lIU
IIIIIif111i1f11111H
IIIIIII/Illillllllq_

Soft •  • iiiiiliiulnnnln
11lIflUIIIIIf/lfllt
IIUIi1fIf11Ulflllt
IIIfIil1l1f11! lWit
1Ui11l1iwinUllt
flHiliin111f11wt

Hard dark brown IIIt111UlU1f111Nt
1lIIt11f1llltniHN
1flffiltil1111lwImaterial

1lIIi1111f1111111W
II111U11IIIIIIIItIt
IIIlllflltllHlNlli

W a   .    a

a111111111111n1 in
i'i\ 1lllflnflUffllllU

IIIi11111fifi11f111f

111/ 11li1 lllOitlfi
Very dense gray si It MURMUIiIfnu

iiiiiiiiliiuunw
11I1lIIIIIIIIIIIw!

a= p
t Soft •  • 

iai1iii1iifsi1i11iIu
1

numerous sand laminations fIII11111I1111IU11t
IIIUIIIIIIIIIIUIU
11111111/ 1111111111!

i=  If11111111i1/ 1111111
imp  __  t1111fi111// N111N



LOG OF      • 
SITE SELECTION

PROPOSED STATION
COUNTY,GRIMES

SHEAR STRENGIIJM
TONS/ SO

l
0 g 11111iln11nnum

gym: a 111/ 11u1111f11111u

SSA 1111111111ilIUlIIN
a! N

Very dense gray silty fine IIIli11f1111lnlffu
I111l111n1HH111H

laminations IIIIIIIIU1N1111u1
IIIIIIIIIIIIIUU1n
1111flllultwnm

Z IlufnnlUlNUw
11/ IIfInlflnlftl/

111f1111n11i11n1f1
IIInU1n11I1!! 11l1

N NON l N

IIIlllllnllnffnfllaminations
tI111111unIHNlH
IIIIIUIUIlNl1nN
lIHIIl11IIIn111f1f
1! f/ IIIIN11nl i1H
IIf11lIfH1nlinlH
1/ I11111I11fI/! 11/ N
IIIIfU1nIHNU1N
1I1/ IUi111HnnIn
111111111/ IIIIl illu
1/ 1/ lU11/ auln/n
1/ IIIUIn1f1/ Inln
IlfilUllllfWflin
111/ IIIIIIfi!/11HH

slickensided n1111111l11/ Iti1N
f/ 11t1111lIIHlinn
1/ fUU1n11n11/ HI
111l1111111NIluw

i Milo iNNN• ttN

silt-mix  _   1f11ligllillf/n!N
stone,  f// u wlf/nlnn

nin11/n111u!/ nI
L Very dense gray sandy silt 11I1111111UHfN11I

f1/ 1111fuu/ 11u11/

1// f1i11HIf1f11111/
iiiaiiuiiiiiii

Very dense .  .     IIIIIIIIN1111l1lW

occasional sand laminations

1/ IIIIIIIIIIIIIIIIH
numerous 1I1111111111111l11f1

I If1111l111/ 111/ 1//



LOG OF      • 
SELECTIONSITE

PROPOSED STATION
COUNTY,GRIMES

i SHEAR STRENGTH

i jjj ol
11111111lIIIn1I1111
IIIIIIIf11111fIn/ li
11! 111/ t!/ n111N1/!
111111! 11/ 11lnNW
IIIIIIIt1111InNln
1111! 1111/ Innn11/
111111lt!/ 11// In11/
11lIt111111111inin

c brown, 111! 11/ tn1IWIW/
laminations

a 11lIIIIIn11llfnlu
11I/! 1111/ NIIt111n
11/ 1! 1111/ 1/ 1iti1/ 11

Very dense • •      iiiniinlluiima

w/ occosional clay laminations

IIIIIIIWU111N/1/
Ilflllln/li/1li11t1
11tllnlniulltnU
III/In11/ u1nWn
Iltllln!/nmNlu
illunwul/Inln
IIIIIIIInuillnW
IIIIInwllullnu

1111t11n/ IIII!!IW
1!! 11111/ 11lnu111

IIIIIIn1/ IIIIfwl1

111lIIUnI1111/ nn
11! lilin/Illnnn/
IIIIIIIn/1lWIIl//
IlltlllminllWn
IIft1111nIt1111f111
111111i1lIII/ IIN111
11! 111111/ 1/ lIINII/

11111111111111111111
11111111111111111111
IIIIIIIIIIIIIf111u1

IIIIIIInIlIU111111

Hard • •      11 1111111111111111I

COMPLETION DEPTH:   200. 0'    DEPTH TO WATER:     Caved at 1 .

DATE:    6/ 10/ 76



LOG OF   : • -      

SELECTIONSITE e

PROPOSED STEAM ELECTRIC STATION

COUNTY,GRIMES

TYPE  : • -       See i7 ncs

SHEAR STRENGTH

IN TONS/ SO
SOIL DESCRIPTION

Very stiff tan sandv MENNENniiiiiiiillHII01l
1

moderately   .  .       
inlul iurunu

weatheredli,7ht !; ray

staining and healed fractures

111111lIn11i1111111

ery dense tan silty fine sand,    11111111/ 1/ 1rI1ln1!
W/ Occasionai silt laminations 1l11111u1nW1uq

IIIIIIIInn1lIIn11
11/ 111111/ 1nn1lln
1In1111nun11nq
11111111n11111i1111
1111111111ni111in1
11111111Uln/ 11l111
111lIInilnigngl
IIIIIIlu1u111uw

i°uililmn1u11ui
1111111111111 Bum

w/ occasional iron stains

111111lIIIiiWlim
In1111n/ 11H1
111U11 Ilnnllm
Ilinl Inpinn
II111111ni11n1i11/
111/ 111111inII11lu
IIIIIIIIn11n11uq

iiiililmmrinnllln
111111lIIIi1/ 11nm
lIIIIN111i11lllgn
Ir1llflllllflnllW

IInlIIIU11n1111//
IIIIIIIIIIinl111nt
i11111111rU111tliH

Ir1111111rirlillllll
IrillIIIUIIn1Um
IIIIIIIUIIIIniIIU
11111111111rn111u1
1111l1111111l/ 1i1rn

11111111I111111,1mmm
48. 6' E MENrrlllllrrgllr+nu i



LOG OF      • 

SELECTIONSITE

PROPOSED

COUNTY,GRIMES

SHEAR STRENG

IN TONS    •
SOIL '.DESCRIP. TION

0.5 1.0 1.

I111111inuHIMln
1111111, 11U11UU a
1111111111l11N11111

Hard gray silty clay MORRISON&M",
1UU1,/ nm11// 1u

IIIIiIlI,IIIIIIIINI
ta t.a.tattu.N

Hard dark gray sandy clay IIIn111111wrynn
1iil,liinllli,nm
1UU1U11111UUU11

iiiiiiiiuiilni i
brown

I-

ard dark-    111111111111f111lU1
f1/ nlllnllnil1111
IIi1! li/11li111N1i1

OH)    111111111111111nn1

Him Uri-   Hiniu1111n1n1u
w/ numerous silty fine U1U1U 1HU1UU1n

sand larninations 1UU111111n111111111111!!!!1n1111= Mn
q...

tt... t.. tua.

Moderately   .  .  111111numn111If
Illnin111111111n1
111111/ 1111u11n111

laminations i1il11nunlliiilll
1i1111111IUninln
IIIlliilllml!!yiln
i1, 1l, In11nuu1n
il1i1111nl1111n1n
IIII1111I11111, n/n
IlllllilllHln111n
IIi11111iIfl1ltyiin

slightly sandy
111, 111111ln11111n
11UU1UU1U11UU 1
111U11U1U111uni

Hard dark brown lignitic clay,     11111111nIlllt iln

111111U 11n11UU1
seams

Soft black lignitic IIIIIIIIIIIInlunl
1111lIN111111111I1I
1ii11iillnlnnnl

iii iiiiiiiiiiiiinliHard gray
w/ numerous silty fine  •  •  t.t. tttt.Ntt.tt.t
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PROPOSED

SITE SELECTION STUDY

COUNTY,GRIMES
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1! 1111!/ 111111l1N
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i1/ 111111gfii ilin
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If11111r111f1111!!! 1
111i11ni11inl iiln
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1/ lIi111111lInUin

Very dense gray and . U11111lINUMlnn
sand,silty fine i!1/ Ilnliflni/1/! i
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t.aiu.•.. au. srs

Very dense gray sandy silt, 111111111/! llgruH
IIIIIIIfllllglrlllf
1f11111111111ninn
1/ 1111/ 1nlin1lnn
l1111lIIi1lnillfli

gray sandy clay, Iii111111illuEyilH
1f/ 1111rllglnlini

silty fine 1111111! 1/ 1lIg111N
ni11i1111i1ni1iiii

3_  Moderately hard gray siltstone,
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C IIIIII/r111111111111
3_ 1 1// 11111111i/ 111fiii

111!! 1llllli" Mil1
1/ 111111/ 111/ Zinn/
11111111 III II nu
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Very dense . .    1/ 1111iullnllillu
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SITE SELECTION

PROPOSED

COUNTY,GRIMES

7m
SHEAR STRENG

IN TONS    •
SOIL DESCRIPTION
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COMPLETION   .     1 DEPTH TO WATER:     34. 0'

DATE:



330 330

B- I

62. 32- 33
C: 150

c= Los

64- 30 8- 2
3      

i54- 24- 22
3QQ

0a 2P 90 c094      .. I

66- 32. 33
63

01: 203°: c: 1. 99
cs1 45

I 51- 322986%     49
4

94 0
0C- 20.4°. 0= 0.65 59Se

9479. 31. 31 22636

42. 23 50/ 5"
Z 0 64- 29. 31

c- 1 82

5" IS4C1)    c= 1. 22270 50%    83- 34- 3 46- 17. 26 270
C- 2. 94 17.5o. 0= 112

79. 28- 32
055

50/ 4"( Seoll 72 28- 31
404

04
c- 0. 78 c- 2 50

75- 31- 31
C- 297 69- 34

58. 29. 30
OC3174° C- 156

240
2 - 

240

55- 23. 27 7532- 33
0c- 121^' c= 116

uj

O r

W

31
c- 275° 1- 1. 19

14 L
Ld

U.

Z 77- 30. 32. 27

Z 210 33 210 Z

0 7
04: 184°. c- 029 79- 2%. 32 0

85- 18. 29 Q

IU

Ca3 OB
60- 21- 26

c- 3. 19
36 W

J 30 J
w

51- -      
7 7

00. 33o- C- 2. 01
Ii.1

180 96%
180

0 2

80. 23- 28
c: 2. 99

4       /
5"( Se01

14, 5 C- 1. 69

Seal)
49%       

4°

150 150

51- 11-'! 1

49%

q ae

TO
C- 1/     0C- 231 0- CS137

O
67, u

50/ 55( SeCI)      
25

120 49. 18. 29

O 43? 1 26
c- 0 72

120

S o

401 i: a-zos° c- 111 STRATA CESCRIPTION

50/ 6-(Seat

Very stiff to hard tan and gray clay.
90 2 Very dense tan and gray silty fine sand, 90

NOTE For Key to Lab Data see PLATE A- 27,  
3 Hord gray and greenish- gray clay, slickensided,

with occasional sandy silt seams.

QVery clvnse Tray silty fine sand with occasional
clay laminations,

OHard gray and brown clay and sandy clay with
HORIZONTAL SCALE IN FEET occasional silty sand laminations.     SECTION G- GIboo 250 O 500 1000

i S. GENERALIZED SOILS PROFILE

PLATE A- 26



I

I

e- e

300 300
8- II

2
0- 28. 8° C- 0.83 O

36 O
2 8

270
4 - 1- 1

c• 3.o

O
50/ 425"     270

6 0

c- 44

1

7
29

C: l I

240
65- 22. 3 240

37- 26- 24

69- 27- 28
c• 82

O
44%     50/ 45"( 9A01)

2

4 - 957 F

Q w
c- 13. 3

F-  54- 27- 23 210 w

w 210 96%      w

w 44- 21 Z
L 35%

ZZ
LD

Z W/ 5°( 54Dt1 F-
0

F'-      
w

180
66- 22- 29    -

196
180 J

ujJ
w

U)

30/ 3°( S44t)     50/ 5°

150
150

120 O
LABORATORY TEST DATA® 120

MOISTURE PONTENT 76
BLOW3/ FOOT.

LIQUID LIMIT S NDARD PENLTRATIOM TEST 63/ 9

I 501[' 1 I

PLASTIC LIMIT
4

ANOLE OF INTERNAL 90
90 FRICTION

P[ RC[ NT NY WLIOHT

PASSING 40, 200 LINE 0- 26. C- 0 40

LMT R LEVEL C• I Of —
COHESION, TONS PER SO R

NOTE See PLATE A- 28 for Strata D6SCrlptlon Nr• 12a107 PERMEAGILITY TESTS I RESULTS IN CM/ SEC)
SALIC SOIL Tr1[  NN• E OA 10 r v« tlwl n• n« Iianlal

91 PLATES 35 A 3G C• COHESION( UNCONFINED COMPRESSION TEST)      w

S C• UMCONSOLIDATED UNDRAINED TRIARIAL COMPRESSION TEST I

HORIZONTAL SCALE IN FEET SECTION H- H
500 250 500____   1000 GA C• CONLOLIOATED UNDRAINED TRIARIAL COMPRESSION TEST

GENERALIZED SOILS PROFILE
SCA C• DIR[ CT SHEAR TEST

PLATE A- 27
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i

B- e

300 300

10

45- 31- 31
29- 22- 14

BS 27D270 c: 3, 0 28 0

1

56- 37
c: 4. 4

44- 26
29

c• I I

62Y

240 240

69- 27- 2
4. 82

49. 39

W

W y 4-      -
135

210 tL

U- 21
Z

Z 35%  
Z

Z O

60/ 5"( 5.° t)   49- 23- 33 QF
Q 59%

W
W

W 180 66. 22- 29
4: 196 1B0  _ j

W

O
76

50/ 3"( s. 4n
3

150
150

II

5o/ 2" Is. 40

120 5 50- 32 120
43%

STRATA DESCRIPTION

90 1 Very dense tan silty fine sand,      t90

8 Very stiff to hard gray clay, sandy clay, and silty clay; with
occasional sandy silt and lignite seams,

33 Very dense tan and gray sandy silt and silty fine sand,
NOTE See PLATE A- 27 for Lab Data KBy 4 Hard gray and brown clay and sandy clay with occasional

sandy silt and silty sand seams,

HORIZONTAL SCALE IN FEET 5 Very dense gray silty fine sand.      SECTION I—i'
500 o zso soo 000

Hard gray clay, GENERALIZED SOILS PROFILE

PLATE A- 28

1_j 1 I1, 1
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c

300 300

8- 10

27
1- 50/ 425"       

29- 22. 14
85 270

28

690 I I 4'O

28 o I
4- 1 50

i

22-  1
240 240

37- 26- 24

44
SO/ 4.5"( S4at1

w O2 W

UUJ
21

54-27-23

86%       
210 WW

Z Z_

Z Z
0 9. 50 0

59%

W
180 180 J

JW W

76

50/ 5"

1 150

12 50- 32 120
43%

l83/ 9°

III
90 90

NOTE See PLATE A- 27 for Lab Data Key, PLATE A- 28
for Strata Description.

HORIZONTAL SCALE IN FEET SECTION J—Jt
o 250 500 i000

GENERALIZED SOILS PROFILE

PLATE A- 29
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BORING NO: B- 2 DEPTH:  0. 7- 1 . 5'     MOISTURE CONTENT;

DESCRIPTION:     Light tan clay BEFORE:  22. 4  %,  AFTER: 28. 6  %
UNIT DRY WT:   97. 0 LBS./ CU.FT.    d,

ANGLE OF SHEAR:   22.
90

LIQUID LIMIT:  54. 3
r-"

COHESION :     C=    13. 0 psi - 0. 94 tsf LASTICITY INDEX:    30. 4

I III fill fill IIII fill

PASSING NO. 200 SIEVE:   63. 4%
III I fill IIII fill fill fill 111111111 1111 1 1. 1 1 If
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BORING NO:   B- 2 DEPTH:  3. 7- 4. 5'     MOISTURE CONTENT:

r
DESCRIPTION:   Light tan clay BEFORE: 29. 3 X,  AFTER:  28. 4 X

A UNIT DRY W T: 91 . 5 LBS./ CU.FT.

r ANGLE OF SHEAR:   20. 50 LIQUID LIMIT:  51 . 1

COHESION :     c 20. 0 psi = 1 . 44 tsf PLASTICITY INDEX:   19. 2
PASSING NO. 200 SIEVE:  86. 4%
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BORING NO:  B- 2 DEPTH:  74. 2- 75. 0 MOISTURE CONTENT:

DESCRIPTION: Greenish- gray clay, w/ silty BEFORE:   34. 3 %,  AFTER: 29. 3  %
a M fine sand seam UNIT DRY WT:     90. 1 LBS./ CU.FT.

M^   ANGLE OF SHEAR:     27. 50 LIQUID LIMIT:

COHESION :     c.  20. 0 psi = 1 . 44 tsf PLASTICITY INDEX:
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BORING N0: B- 2 DEPTH:  94. 2- 95, 0' MOISTURE CONTENT:

Z   DESCRIPTION:    Greenish- gray clay w/ silt laminations BEFORE: 26. 8   %,  AFTER:  31. 0  %

UNIT DRY WT:    99. 2 LBS./ CU.FT.

M   ANGLE OF SHEAR:    18, 40 LIQUID LIMIT:  85. 8

COHESION :     c 4. 0 psi = 0. 29 tsf PLASTICITY INDEX:  %. 7
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BORING N0:  B- 2 DEPTH:  114. 2- 115. 0' MOISTURE CONTENT:

0 DESCRIPTION:   Greenish- gray clay w/ silt laminations BEFORE: 26. 9  %,  AFTER:  31 . 0 %

UNIT DRY WT:    97. 3 LBS./ CU.FT.

ANGLE OF SHEAR:   3. 30 LIQUID LIMIT:  78. 0

COHESION :     c    28. 0 psi = 2. 01 tsf PLASTICITY INDEX:   52. 9
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BORING NO: B- 2 DEPTH:  139. 6- 140. 3 MOISTURE CONTENT:

s   DESCRIPTION:  Greenish- gray clay w/ sand laminations BEFORE: 29. 5  %,  AFTER:  30. 6 %
M UNIT DRY WT:   93. 8 LBS./ CU.FT.

ANGLE OF SHEAR:   14.
50

LIQUID LIMIT:   58

COHESION :     c•  23. 5 psi - 1 . 69 tsf PLASTICITY INDEX:  39
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y!r BORING NO:   B- 2 DEPTH:  160. 0- 160. 7 MOISTURE CONTENT:

r
DESCRIPTION:  Greenish- gray silty fine sand,  w/   BEFORE:  25. 8  %,  AFTER:  26. 1  %

numerous clay laminations UNIT DRY WT:   97. 1 LBS./ CU.FT.Z.

M ANGLE OF SHEAR:   23. 40 LIQUID LIMIT:

COHESION :     c-  19. 1 psi = 1 . 37 tsf PLASTICITY INDEX:

PASSING NO. 200 SIEVE = 49. 7%
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BORING NO:   B- 2 DEPTH:   189. 0- 189. 7'     MOISTURE CONTENT:

DESCRIPTION:  Gray silty fine sand BEFORE: 21 . 3   %.  AFTER: 23. 3  %
ur

UNIT DRY WT:   104. 8 LBS./ CU.FTr

ANGLE OF SHEAR:   20. 60 LIQUID LIMIT:

COHESION :     c.   15. 4 psi = 1 . 11 tsf PLASTICITY INDEX:

PASSING NO.  200 SIEVE:  39. 8%
fill IIII 111111111 1111 fill fill 111111111 1111 fill fill
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r BORING NO:   B- 3 DEPTH:   19. 6- 20. 2' MOISTURE CONTENT:

0 DESCRIPTION:  Tan silty fine sand w/ numerous clay BEFORE:   33. 7%,  AFTER:  32. 7 %
M laminations UNIT DRY WT:   85. 4 LBS./ CU.FT.

M ANGLE OF SHEAR:  17. 50 LIQUID LIMIT:

COHESION:     c;  15. 5 psi = 1 . 12 tsf PLASTICITY INDEX:
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BORING N0:  B- 3 DEPTH:   33. 9- 40. 0' MOISTURE CONTENT:
il laminationsDESCRIPTION:   Gray clay w st BEFORE:  30. 0  %,  AFTER:  35. 9 %

UNIT DRY WT: 89. 9 LBS./ CU.FT.

r^   ANGLE OF SHEAR:   17. 40 LIQUID LIMIT:   57. 8

COHESION :     c-   22. 0 psi = 1 . 58 tsf PLASTICITY INDEX:  28. 4
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BORING NO:   B- 3 DEPTH:   53. 5- 54. 2' MOISTURE CONTENT:

zs
DESCRIPTION:    Gray clay BEFORE:   33. 2 %,  AFTER: 39. 6  %

UNIT DRY WT:      85. 8 LBS./ CU.FT.

ANGLE OF SHEAR:   12. 10 LIQUID LIMIT:  74. 7

COHESION :     c•     16. 2 psi - 1 . 16 tsf PLASTICITY INDEX:  43. 0
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BORING NO: B- 8 DEPTH:   14. 3- 15. 0' MOISTURE CONTENT:
DESCRIPTION:  Tan clayey fine sand BEFORE:  22. 6  %,  AFTER:  

UNIT DRY WT:      98. 0 LBS./ CU.FT.

ANGLE OF SHEAR:     28. 80 LIQUID LIMIT:

COHESION :     c.     11 . 5 psi = 0. 83 tsf PLASTICITY INDEX:

IIII fill III I

PASSING NO. 200 SIEVE:  35. 5%
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STRATA DESCRIPTION

80 8 Q Loose tan and gray silty fine sand:       SECTION E- E'     t8O

Very stiff to hard ton, brown and gray clay, sandy clay,
and silty clay.

UVery dense ton and gray silty fine sand and sandy silt.

NOTE: See PLATE 37 for Lob i iard gray and brown clay, sandy clay, and silty clay, with occasional
Data Key.

in.,-,rbedded sandy silt seams and occasional lignite lenses.

5  Very dense gray silty fine sand, sandy silt, and occasional hard

gmy sandstone lenses.

66 Very dense gray -tardy or duyey tilt
SECTIONS D- D', E- F-

n

Q Ford gray and greenish gray cloy and silty cloy.   GENERALIZED SOILS PROFILES
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LABORATORY TEST DATA
0

50/ 3"( Seat)
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MOISTURE CONTENT 76

92- 33- 26
3. 52 32

BLOWS/ FOOT

LIGU1D LIMIT STANDARD PENETRATION TEST
30 15 21 50( 6-) 

PLASTIC LIMIT
46%      SECTION A' A

ANGLE OF INTERNAL

FRICTION

50 PERCENT BY WEIGHT 50 50
PASSING NO. 200 SIEVE 0- 26°: C- 0. 40̀

WATER LEVEL C 1. 08
COHESION, TONS PER So Fr.    SECTION B- B'

Kv= 1. 2x10 7 PERMEABILITY TESTS( RESULTS IN CM/ SEC)
BASIC SOIL TYPE KD= 2.0910 v= vertiool A= horizontal
SEE PLATES 35836 C- COHESION( UNCONFINED COMPRESSION TEST)

0 C• UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST NOTE- See PLATE 38 for Strata Descript
0, : Cs CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

OCd: C- DIRECT SHEAR TEST HORIZONTAL SCALE IN FEET
5Q0 0      _ 250 500 1000
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STRATA DESCRIPTION

8o SECTION D- D' so 8 0 loose tan and grog silty fine sand.

Very stiff to hard tan, brown and gray cloy, sandy c
and silty cloy.

U Very dense tan and gray silty fine sand and sandy sil

NOTE: See PLATE 37 for Lab hard gray and brown clay, sandy clay, and silty clo;
Data Key.

incirbedded sandy silt seams and occasional lignite

Very dense gray silty fine sand, sandy silt, and occo

7 gmy sandstone lenses.

HORIZONTAL SCALE IN FEET 0 Very dense gray candy or -: laypy lilt
500 0 250 500 1000

QHard gray and greenish gray clay and silty cloy,
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1 NOTE: See PLATE 38 for Strata Description.
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SECTIONS A- W, B- B`, C- C`
GENERALIZED SOILS PROFILES
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NSS 1981 Summary of Testing of Ash Ponds, Gibbons Creek Steam Electric 
Station, Grimes County, Texas, Report No. D-76602-4, 
NFS/National Soil Services, Inc. March 2, 1981. 

  























  

 

NSS 1983 Sludge Pond Study, Gibbons Creek Steam Electric Station, Grimes 
County, Texas, Job No. D-76602-52, NFS/National Soil 
Services, Inc. October 21, 1983. 

  

























































  

 

SII 1985 Sludge Pond Liner Certification and Warranty, Staff Industries, 
Inc., Edward C. Staff, April, 1985. 

  















  

 

T&G 1977a Specifications and Contract Documents for Site Preparation, 
Gibbons Creek Steam Electric Station, Unit No. 1, Texas 
Municipal Power Agency, Specification No. GC-1022, Tippet & 
Gee, Inc. March, 1977. 
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NOTICE OF BIDS

Sealed bids will be received by the TEXAS MUNICIPAL POWER AGENCY ( TMPA) 
for: 

SITE PREPARATION

on or before 10: 00 o' clock, a. m., May 24 , 1977 , at the

Project Manager' s office, Texas Municipal Power Agency ( TMPA ), Forest Park
Center, 7111 Bosque Blvd., Waco, Texas 76710, at which time and place

the proposals will be publicly opened and read. Specifications may be
obtained upon request from the Consulting Engineers, Tippett & Gee, Inc., 
502 North Willis Street, Abilene, Texas 79603. 

Texas Municipal Power Agency ( TMPA) reserves the right to reject any or
all bids. 

Each bid must be accompanied either by an acceptable bidder' s bond, a

certified check, or a cashier' s check, payable to the Texas Municipal

Power Agency ( TMPA), in an amount not less than ten percent of the
total amount bid. 

N

N - 1

I I

Paul R. Cunningham, P. E. 

General Manager



NOTICE AND INSTRUCTIONS TO BIDDERS
CONSTRUCTION CONTRACT

1. Sealed proposals for the furnishing, delivery and installation of equipment and materials for the
electric generating plant of Texas Municipal Power Agency ( hereinafter called

the " Owner ") which is to be part of the Project known as Gibbons Creek Steam Electric

Station, Unit No. I
will be received by the Owner on or

before 10: 00
o' clock

A. 
M., May 24 , 19 77 , at

Texas Municipal Power Agency, Forest Park Center, Waco, TX.
at which time and place the

proposals will be publicly opened and read. Any proposal received subsequent to the time specified
will be promptly returned to the Bidder unopened. 

2. The Plans and Specifications, together with all necessary forms and other documents for bidders
maybe obtained from the Owner or from the Engineer, Tippett & Gee, Inc. at the latter' s office at 502

North Willis, Abilene, Texas, 79603. The Plans and Specifications may be examined at the office of the
Engineer, 

3. Manner of Submitting Proposals. Proposals and all supporting instruments must be submitted on
the forms furnished by the Owner and must be delivered in a sealed envelope addressed to the

Owner. The name and address of the Bidder, its license number, if a license is required by the State, 
and the date and hour of the opening of bids must appear on the envelope in which the Proposal is
submitted. Proposals must be filled in in ink or typewritten. No alterations or interlineations will be

permitted, unless made before submission and initialed and dated. 

4. Familiarity with Conditions. Prior to the submission of the Proposal, the Bidder shall- make and
shall be deemed to have made a careful examination of the site of the Project and of the Plans and

Specifications, Construction Drawings and forms of Contractor' s Proposal and Acceptance, and Con- 

tractor' s Bond on file with the Owner and with the Engineer, and shall become informed as to the lo- 

cation and nature of the proposed construction, the ecological and environmental criteria to be

followed, the transportation facilities, the kind and character of soil and terrain to be encountered, the

kind of facilities required before and during the construction of the Project, general local conditions
and all other matters that may affect the cost and the time of completion of the Project. 

S. Bidder's Qualifications. 

Bids will not be considered under the specifications unless: 

a. The Contractor has constructed installations of power stations and /or similar heavy industrial
installations. 

b. The bidder has submitted to the Owner and Engineers, not less than fifteen days prior to

the date for receiving bids, two copies of the list of installations which bidder intends to use to
establish his qualifications. 

c. Bidder must submit satisfactory evidence that he: 

TAG Form 200 -A -2
Rev. 7 -76
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1) Maintains a permanent place of business

r 2) Has suitable financial status to meet obligations incidental to the work. 

3) Has no just or proper claims pending against him on other similar work. 

4) Has adequate plant equipment available to do the work properly and expeditiously. 

5) Has adequate technical knowledge and practical experience. 

6. The Time for Completion of the Project shall be as specified by the Engineer in the Proposal. 

7. Bid Bond. Each Pro posal must be accompanied by a Bid Bo n d o r a certified check on a bank that
is a member of the Federal Deposit Insurance Corporation, payable to the order of the Owner, in an

amount equal to ten per cent ( 10 %) of the maximum bid price. Each Bidder agrees, provided its Pro- 

posal is one of the three low Proposals, that, by filing its Proposal together with such Bid Bond or check

in consideration of the Owner' s receiving and considering such Proposal, said Proposal shall be firm
and binding upon each such Bidder and such Bid Bond or check shall be held by the Owner until a Pro - 

posal is accepted and a satisfactory Contractor' s Bond is furnished by the successful Bidder or for a pe- 
riod not to exceed sixty ( 60) days from the date hereinbefore set for the opening of Proposals, 
whichever period shall be the shorter. If such Proposal is not one of the three low Proposals, the Bid

Bond or check will be returned in each instance within a period of ten ( 10) days to the Bidder furnish- 

ing some. 

B. Contractor's Bonds. Performance bond and payment bond shall be executed in five ( 5) counter- 

parts by the successful contractor on the forms attached hereto, signed by a surety company author- 

ized to do business in the State of Texas, and acceptable as surety to the Owner. Additional copies

shall be prepared if so directed by the Owner and /or the Engineers. 

The performance and payment bonds each shall be in the amount equal to 100% of the contract

amount. With each bond there shall be filed with the Purchaser one copy of " Power of Attorney ", certi- 

fied, and including the date the bond. 

9. Failure to Furnish Contractor' s Bonds. Should the successful Bidder fail or refuse to execute such

counterparts of the Proposal or to furnish Contractor's Bonds within ten ( 10) days after written notifi- 

cation of the acceptance of the Proposal by the Owner, the Bidder will be considered to have aban- 
doned the Proposal. In such event, the Owner shall be entitled ( a) to enforce the Bid Bond in

accordance with its terms, or ( b) if a certified check has been delivered with the Proposal, to retain

from the proceeds of the certified check the difference ( not exceeding the amount of the certified
check) between the amount of the Proposal and such larger amount for which the Owner may in good

rfaith contract with another party to construct the Project. The term " successful Bidder" shall be deemed
to include any Bidder whose proposal is accepted after another Bidder has previously refused or has
been unable to execute the counterparts of the proposal or to furnish satisfactory Contractor's Bonds. 

T& G Form 100 -A -1
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10. Factors in Deciding the Award of the Contract. In estimating the lowest cost to the Owner as
one of the factors in deciding the award of the Contract, the Owner will consider, in addition to the

prices quoted in the Proposals, the following: 

a. Financial Capability
b. D& B report

c. Previous experience which can be verified by reference

d. Performance history which can be verified by reference
e. Personnel available

f. Local offices

g. Construction plant available
h. Contractor' s work load. 

i. Interest in the Owner

j. Experience in the state where project is located. 

k. Time of completion. 

11. Contract is Entire Agreement. The Contract to be effected by the acceptance of the Proposal
shall be deemed to include the entire agreement between the parties thereto, and the Bidder shall not

claim any modification thereof resulting from any representation or promise made at any time by any
officer, agent or employee of the Owner or by any other person. Contractor' s proposal and Engineers' 
specifications shall be attached to and form a part of the contract. 

12. Minor Irregularities. The Owner reserves the right to waive minor irregularities or minor errors

in any Proposal, if it appears to the Owner that such irregularities or errors were made through inad- 

vertence. Any such irregularities or errors so waived must be corrected on the Proposal prior to the

acceptance thereof by the Owner. 

I13. Bid Rejection. The Owner reserves the right to reject any or all Proposals. 

14. Summary of Proposal. Proposals shall include Summary of Proposal, consisting of the accom- 

panying form properly filled out. Five ( 5) extra copies of this form are enclosed for Contractor's use. 
Proposal shall be submitted in quadruplicate. 

15. Interpretation of Contract Documents. If Contractor contemplating submitting a bid for the pro- 

posed contract is in doubt as to the true meaning of any part of the specifications or other proposed

contract documents, he may submit to the Engineers a written request for an interpretation thereof. 

The Contractor submitting the request will be responsible for its prompt and actual delivery. Any inter- 
pretation of such documents will be made only by Addendum duly issued, and a copy of such Adden- 
dum will be mailed or delivered to each person receiving a set of such documents. The Owner will not

be responsible for any other explanations or interpretations of such documents which anyone presumes
to make on behalf of the Owner before expiration of the ultimate time set for the receipt of bids. 

16G Form 700 -A -2
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SUMMARY OF PROPOSAL

FOR

SITE PREPARATION

GIBBONS CREEK STEAM ELECTRIC STATION

UNIT NO. 1

TEXAS MUNICIPAL POWER AGENCY

A. LUMP SUM PRICE. 

Price for the WORK complete as specified and /or
shown on the drawings. 

a. Material and Equipment ........................ 

b. Labor ........... ............................... 

TOTALLUMP SUM PRICE ............................... 

B. DATES

1. Date which bidder can start construction work.. 

2. Date which bidder can complete earthwork and

grading in Power House and Boiler Area......... 

3. Date which bidder can complete access road work

4. Date which bidder can complete all work........ 

5. Latest date bidder can start construction and

meet specified completion dates ................ 

C. BIDDER SHALL STATE the amount included in the above

LUMP SUM PRICE for the following: 

1. Clearing, grubbing and removal and stockpiling
of topsoil ...... ............................... 

2. Excavating, backfiiling and grading on the
plant site ...... ............................... 

3. Ash pond construction .......................... 

4. Sludge disposal pond ........................... 

5. Collection pond . ............................... 

6. Broadcast sprigging ............................ 

7. Rlprap .......... ............................... 

8. Sol] cement as a substitute for riprap......... 

9. Plant Roads ..... ............................... 

10. Plant railroad earthwork ....................... 

11. Plant access haul road ......................... 

Based on acceptance of material SP - 1

from Texas Crushed Stone meeting
40% wear specs. 

GC - 1022

CONTRACTOR R. N. Adams Construction Co. 

nsert all ata in this column) 

3, 006, 929, 71

2„ 863. 061. 83

5, 869, 991. 54

tune 15, 1977

November 1, 1977

December 1, 1977

March 1, 1978 ul„ it 11, 1 8

July 1, 1977

263. 255. 18

2, 177, 225. 95

502, 063. 95

126, 415. 70

4620288. 60

24. 8o6. 25

1
o l 2_j,.0 4. 00 '

k

1- 070, 328. 10

262, 855. 45

357- 053- 10

145, 722. 40



SITE PREPARATION
GIBBONS CREEK S. E. S. 

UNIT NO. i
TEXAS MUNICIPAL POWER AGENCY

12. Culverts in plant area ...................... 

13• Lime treatment and base course work on planti
access road .................................. 

14. Reinforced plastic pipe at ash ponds........ 

15. Seeding ..... ............................... 

16. Miscellaneous items .........................' 

D. UNIT PRICES as follows for work in place for the

net amount that may be added to or deducted from
the amounts shown on the drawings and /or called

for In the specifications ....................... 

1. Price per cubic yard for general earth
excavation ( machine) ....................... 

2. Price per cubic yard for backfill compacted

to 95% maximum density ...................... 

3. Price per square yard for broadcast

sprigg•ing' of Coastal Bermudagrass........... 

4. Price per cubic yard for riprap in place.... 

5. Price per cubic yard for soil cement pro- 

tection as a substitute for riprap.......... 

6. Price per square yard for lime treatment of
subgrade to a depth of 9" ( Item 260) ........ 

7. Price per cubic yard of flexible base
material Type A, Grade 2, ( Item 248) in

place ........ ............................... 

8. Price per acre for seeding .................. 

9. Price per cubic yard for restricted exca- 

vation, such as over - excavation in the

inspection trenches ( machine) .............. 

10. Price per cubic yard for backfill

compacted to 90% maximum density........... 

11. Price per cubic yard, per mile trans- 

ported for transporting surplus fill
material for stockpiling to areas not
yet designated ............................. 

CONTRACTOR g d Ariamc 1: r,no -t _ ion Co, 

81, 808. 50

30, 333. 25. 

199, 432. 83

lo- 84o. 00

S 205, 562. 27

ADDITIONS DEDUCTIONS

0. 65 $ 0. 65

0. 30 $ 0. 30

0. 108

20. 75

18. 70

1. 79

16. 60

400. 00

1. 00

0. 108

20. 75

18. 70

1. 79

16. 60

400. 00

1. 00

0. 30 $ 0. 30

0. 44 $ 0. 44

CANCELLATION SCHEDULE: 

July 1, 1977 - 0- 

August 1, 1977 $ 10, 000. 00

September 1, 1977 20, 000. 00

October 1, 1977 30, 000. 00

November 1, 1977 40, 000. 00

December 1, 1977 50, 000. 00

January 1, 1978 60, 000. 00

used on acceptance of material from Texas Crushed Stone meeting 40% wear specs. 

SP - 2

REVISED BY ADDENDUM NO. 1) 

REVISED BY ADDENDUM NO. 3) 



SUMMARY OF PROPOSAL. 

SITE PREPARATION
GIBBONS CREEK S. E. S. 

Me - , 

UNIT N0. 1

TEXAS MUNICIPAL POWER AGENCY

15 % 

GC - 1022

E. COST PLUS: It may be necessary to do extra work
as the job progresses which is not covered by
unit prices. 

Contractor agrees to do work

basis if authorized by Owner. 
on a " Cost Plus" 

Owner shall pay
Contractor an amount equal to the net cost of

the work plus a percentage. Net cost of work

includes equipment, labor and labor foreman, 

material, and insurance and taxes on labor. The

percentage shall include the cost of service of
superintendent, field office force, all over- 

head including taxes and insurance generally
considered as overhead, and the use of small

tools and profit. Percentage is set out herein

and Is ............ ............................... 

F. Contractor shall attach to his proposal a list
of equipment and respective rental rates. Rates

shall not include insurance, overhead, taxes and

profit. 

N
EQUIPMENT RENTAL RATES

621 Scraper 27. 00 per hour
632 Scraper 38. 00 per hour

660 Scraper 38. 00 per hour

D - 9 Dozer 40. 50 per hour
D - 8 Dozer 30. 50 per hour

No. 14 Motor Grader 20. 50 per hour

977 or 950 Loader 20. 00 per hour

Plow and Tractor 29. 50 per hour
Roller and Tractor 29. 50 per hour
Water wagon 25. 00 per hour

Service Truck 4. 20 per hour
30 -T Motor Crane 30. 00 per hour

95 Dragline 40. 00 per hour
Pulvi -Mixer 21. 50 per hour

Pneumatic Roller 13. 00 per hour

SP - 3

15 % 

GC - 1022



SUMMARY OF PROPOSAL

SITE PRE? ARATION
GIBBONS CREEK S. E. S. 
UNIT NO. I
TEXAS MUNICIPAL POWER AGENCY

GC - 1022

CONTRACTORR. N. Adams Contracution Co. 

Bidder' s signature below shall indicate receipt of addenda by him and their incorporation in his
proposal. 

SPECIFICATIONS

GC - 1C22

ADDEND'-'.1i NO. DATE RECEIVED SIGNATURE OF CONTRACTOR

I _ May 4, 1977

2 May 13, 1977

3 _ May 19, 1977 . 

4

S

6

Dated at Kaufman, Texas this 8 day of

Su N E 1971. 

Business Address of Contractor: 

R. N. Adams Construction Co. 

P. 0. Box 340

Kaufman, Texas _ 75142

Attn: R. N. Adams

Phone: 214- 932 -2124

SP - 4

R. N. ADAMS CONSTRUCTION CO. 
ontractor

Signature of Contractor

Vice - President
Title
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TIPPETT AND GEE Consulting Engineers ABILENE, TEXAS

GENERAL CONDITIONS
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1
3. CO LS OF CONTRACT: A minimum of five copies of the CONTRACTOR' s Proposal as submitted, 
Performance- Payment Bond, and the Contract Agreement shall be prepared. Additional copies shall be

prepared if so directed by the OWNER and / or ENGINEER. Two of these copies, each containing the Bond
properly executed and the Contract Agreement signed by the CONTRACTOR, shall be submitted to and
signed by the OWNER; one of the second copies shall be delivered to the CONTRACTOR. A third copy
of the above shall be delivered to the ENGINEER. The fourth copy of the above is to be retained by the
surety company. The original copies of the above documents are to be retained by the OWNER in addition
to the copy thereof in the OWNER' s copy of the executed documents. 

J4. VERBAL STATEMENTS: Verbal statements are not binding. Verbal statements do not form a
part of, or alter in any way, the written agreement. 

1_ 

TIPPE.TT AND GEE Consulting Engineers ABILENE, TEXAS

GENERAL CONDIT1014S

Form 20(1 - A, Rev. 12 -68) 

EXHIBIT " A" 

I. SCOPE: The Contract consists of the .Agreement, these General Conditions, the Drawings and

Specifications, Notice to Contractors, Instruction to Bidders, Proposal, Performance Bond, Addenda to

Drawings and Specifications, all supplementary and / or Special Conditions, duly authorized Change Orders, 
engineering data furnished by the CONTRACTOR ( when and as approved by the OWNER or ENGINEER), 
and instructions furnished by manufacturers of equipment for the installation thereof, and any other ex- 
hibits specified in the Agreement. 

Any provision of these General Conditions that follows which pertains to a nonexistant condition, or
which conflicts with any provision of the Special Conditions and ' or Job Specifications shall have no
meaning in the Contract and shall be disregarded. 

2. DEi IINITIOiNS: The Contract consists of all of the Documents and Drawings enumerated in

Article 1 " Scope" above. 

OWNER and CONTRACTOR are those mentioned in the Agroement. They are treated throughout as if each
were of masculine gender and singular number. 

Wherever in the Contract the term ENGINEER, ENGINEERS, or CONSULTING ENGINEERS is used, it

refers to Tippett and Gee, Consulting Engineers. 

The term Work includes such equipment, labor, material, methods and transportation or other facilities

1, 
as may be necessary to complete the Contract. 

The term Subcontractor includes only those having direct contract with the CON' T' RACTOR and it in- 

eludes one who furnishes material worked to a special design according to the plans and Specifications
of this Work, but does not include one who merely furnishes material not so worked. 

The term " date of Contract" shall be the date of the Contract Agreement. 

The term " day" and/ or " days" shall mean a calendar day or days of twenty -four hours each. 

Drawings" The term includes all Drawings prepared by the OWNER and / or ENGINEER, Drawings sub- 
mitted by the successful Bidder with his Proposal and by the CONTRACTOR to the OWNER, whin and
as approved by the ENGINEER and all Drawings submitted by the OWNER and / or ENGINEER to the CON - 
TRACTOR during the progress of the Work as provided herein. 

The terms " approved" " as approved" " acceptable" " suitable" " properly" , " satisfactory", sfactory " shall mAan

approved ", " as approved ", etc., by the OWNER and / or ENGINEER. 

1
3. CO LS OF CONTRACT: A minimum of five copies of the CONTRACTOR' s Proposal as submitted, 

Performance- Payment Bond, and the Contract Agreement shall be prepared. Additional copies shall be

prepared if so directed by the OWNER and / or ENGINEER. Two of these copies, each containing the Bond
properly executed and the Contract Agreement signed by the CONTRACTOR, shall be submitted to and

signed by the OWNER; one of the second copies shall be delivered to the CONTRACTOR. A third copy
of the above shall be delivered to the ENGINEER. The fourth copy of the above is to be retained by the

surety company. The original copies of the above documents are to be retained by the OWNER in addition
to the copy thereof in the OWNER' s copy of the executed documents. 

J4. VERBAL STATEMENTS: Verbal statements are not binding. Verbal statements do not form a
part of, or alter in any way, the written agreement. 

1_ 



TIPPETT AND GEE Consulting Engineers ABILENE, TEXAS

6. EXAMINATION OF SITE: CONTRACTOR shall carefully examine the site of Work and the ad- 
jacent premises. CONTRACTOR shall conduct the necessary investigations to inform himself thoroughly
as to the facilities for delivering and handling his equipment and material at the site, and investigation
of all, difficulties involved in the completion of the Work in accordance with the Specifications and Draw- 

ings. 

CONTRACTOR shall make thorough investigation of the measures that may be required for protection of
his Work from water hazards which may be encountered. 

CONTRACTOR shall also investigate other potential interference and difficulties he may encounter in
the proper and complete execution of all Work specified herein and / or shown on the Drawings. 

Submission of a proposal or bid and / or execution of the Contract by the CONTRACTOR shall constitute
a representation by CONTRACTOR that he has made a full and complete investigation of the site of the
Work and all property and facilities adjacent or contiguous- thereto with respect to both surface and sub- 
surface conditions; and that CONTRACTOR is willing to assume full and complete responsibility for the
effect of any and all such conditions upon the Work and the progress thereof. 

SHOP DRAWINGS AND SAMPLES: After checking and verifying all field measurements, the
CONTRACTOR will submit to the ENGINEER for approval, in accordance with the accepted schedule

of Shop Drawing submissions, five copies ( or at the ENGINEER' s option, one reproducible copy) of all
Shop Drawings, which shall have been checked by and stamped with the approval of the CONTRACTOR
and identified as the ENGINEER may require. The data shown on the Shop Drawings will be complete
with respect to dimensions, design criteria, materials of construction and the like to enable the ENGI- 
NEER to review the information as required. 

The CONTRACTOR will also submit to the ENGINEER for approval, with such promptness as to cause

no delay in Work, all samples required by the Contract Documents and / or requested by the ENGINEER. 
All samples will have been checked by and stamped with the approval of the CONTRACTOR, identified
clearly as to material, manufacturer, any pertinent catalog numbers and the use for which intended. 

At the time of each submission, the CONTRACTOR will in writing call the ENGINEER' s attention to
any deviations that the Shop Drawing or sample may have from the requirements of the Contract Docu- 
ments. 

The ENGINEER will check and approve ( or otherwise act on) with reasonable promptness Shop Drawings
and samples, but his checking and approval shall be only for conformance with the design concept of the
Project and for compliance with the information given in the Contract Documents. The approval of a sep- 

2— 

5. SCOPE, NATURE, AND INTENT OF SPECIFICATIONS AND DRAWINGS: Specifications

and Drawings supplement each other and together constitute one complete set of Specifications and

Plans so that any Work exhibited in one and not in the other shall be executed just as if it had been
set forth in both, in order that the Fork shall be completed to the complete design or designs as de- 

cided and determined by the ENGINEER. 

It is understood and agreed that the Work shall be performed and completed according to the true spirit, 
meaning, and intent of the Contract, Specifications and Drawings. It is incumbent on the CONTRACTOR
that the CONTRACTOR shall furnish the Work complete and that the Work be satisfactory in all respects
and fulfills the guarantees of the Job Specifications. 

Should anything be omitted from the Specifications and Drawings which is necessary to a clear under- 
standing of the Work, or should it appear that various instructions are in conflict, then the CONTRACTOR
shall secure written instructions from the OWNER and /orENGINEER before proceeding with the construc- 
tion affected by such omissions and /or discrepancies. 

6. EXAMINATION OF SITE: CONTRACTOR shall carefully examine the site of Work and the ad- 
jacent premises. CONTRACTOR shall conduct the necessary investigations to inform himself thoroughly

as to the facilities for delivering and handling his equipment and material at the site, and investigation
of all, difficulties involved in the completion of the Work in accordance with the Specifications and Draw- 

ings. 

CONTRACTOR shall make thorough investigation of the measures that may be required for protection of
his Work from water hazards which may be encountered. 

CONTRACTOR shall also investigate other potential interference and difficulties he may encounter in
the proper and complete execution of all Work specified herein and / or shown on the Drawings. 

Submission of a proposal or bid and / or execution of the Contract by the CONTRACTOR shall constitute
a representation by CONTRACTOR that he has made a full and complete investigation of the site of the

Work and all property and facilities adjacent or contiguous- thereto with respect to both surface and sub- 
surface conditions; and that CONTRACTOR is willing to assume full and complete responsibility for the

effect of any and all such conditions upon the Work and the progress thereof. 

SHOP DRAWINGS AND SAMPLES: After checking and verifying all field measurements, the
CONTRACTOR will submit to the ENGINEER for approval, in accordance with the accepted schedule

of Shop Drawing submissions, five copies ( or at the ENGINEER' s option, one reproducible copy) of all
Shop Drawings, which shall have been checked by and stamped with the approval of the CONTRACTOR

and identified as the ENGINEER may require. The data shown on the Shop Drawings will be complete
with respect to dimensions, design criteria, materials of construction and the like to enable the ENGI- 

NEER to review the information as required. 

The CONTRACTOR will also submit to the ENGINEER for approval, with such promptness as to cause

no delay in Work, all samples required by the Contract Documents and / or requested by the ENGINEER. 
All samples will have been checked by and stamped with the approval of the CONTRACTOR, identified

clearly as to material, manufacturer, any pertinent catalog numbers and the use for which intended. 

At the time of each submission, the CONTRACTOR will in writing call the ENGINEER' s attention to
any deviations that the Shop Drawing or sample may have from the requirements of the Contract Docu- 

ments. 

The ENGINEER will check and approve ( or otherwise act on) with reasonable promptness Shop Drawings
and samples, but his checking and approval shall be only for conformance with the design concept of the

Project and for compliance with the information given in the Contract Documents. The approval of a sep- 
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arate item as such will not indicate approval of the assembly in which the item functions. The CON- 
TRACTOR will make any corrections required by the ENGINEER and will return the required number of
corrected copies of Shop Drawings and resubmit new samples until approved. Submission of Shop Draw- 
ings by or through the CONTRACTOR shall constitute a representation of their accuracy, and all devia- 
tions or revisions in any drawing being resubmitted by or through the CONTRACTOR shall be specifi- 
cally called to the attention of the ENGINEER by written document separate and apart from the Drawing
itself. 

No Work requiring a Shop Drawing or sample submission shall be commenced until the submission has
been approved by the ENGINEER. 

The ENGINEER' s approval of Shop Drawings or samples shall not relieve the CONTRACTOR from his
responsibility for any deviations from the requirements of the Contract Documents unless the CONTRAC- 
TOR has in writing called the ENGINEER' s attention to such deviations at the time of submission and
the ENGINEER has given written approval to the specific deviation, nor shall any approval by the ENGI- 
NEER relieve the CONTRACTOR from responsibility for errors or omissions in the Shop Drawings. 

8. ENGINEER' S STATUS DURING CONSTRUCTION: The ENGINEER shall be the OWNER' s

representative during the construction period. The duties and responsibilities and the limitations of au- 
thority of the ENGINEER as the OWNER' s representative during construction are set forth in these Gen- 
eral Conditions and shall not be extended without written consent of the OWNER and the ENGINEER. 

The ENGINEER may make periodic visits to the site to observe the progress and quality of the executed
Work and to determine, in general, if the Work is proceeding in accordance with the Contract Documents. 
He will not be required to make exhaustive or continuous on -site inspections to check the quality or

J quantity of the Work nor will he be responsible for the construction means, methods, techniques, se- 
quences or procedures, or the safety precautions incident theretc. His efforts will be directed toward
providing assurance for the OWNER that the completed Project will conform to the requirements of the
Contract Documents, but he will not be responsible for the CONTRACTOR' s failure to perform the Work

in accordance with the Contract Documents. On the basis of his on -site observations, he will keep the
OWNER informed of the progress of the Work and will endeavor to guard the OWNER against defects and
deficiencies in the Work of CONTRACTORS. 

The ENGINEER will have authority to disapprove of or reject Work which, in his opinion, is defective; 
i. e., it is unsatisfactory, faulty or defective, or does not conform to the requirements of the Contract
Documents or does not meet the requirements of any inspection, test or approval referred to in Article
24. Failure on the part of the ENGINEER to disapprove of or reject Work, methods, or acts or omissions

of any kind shall never at any time be deemed to constitute acceptance or approval of the same. 

If the OWNER and ENGINEER agree, the ENGINEER will provide one or more Resident Project Repre- 

sentatives to assist the ENGINEER in carrying out his responsibilities at the site. 

9. CONTRACTOR' S SUPERVISION AND SUPERINTENDENCE: The Work, from its commence- 

ment to completion, shall be under the exclusive charge and control of the CONTRACTOR, and all risks

in connection therewith shall be borne by the CONTRACTOR. 

The CONTRACTOR will supervise and direct the Work efficiently and with his best skill and attention. 
He will be solely responsible for the means, methods, techniques, sequences and procedures of con- 
struction. Before undertaking the Work he will carefully study and compare the Contract Documents and
check and verify all figures shown thereon and all field measurements. He will at once report in writing
to the ENGINEER any conflict, error or discrepancy which he may discover. The CONTRACTOR will be
responsible to see that the finished Work complies accurately with the Contract Documents. 

The CONTRACTOR will keep on the Work at all times during its progress a resident superintendent sat - 
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isfactory to the ENGINEER. The superintendent shall not be replaced without the consent of the ENGI- 
NEER except under extraordinary circumstances. The superintendent will be the CONTRACTOR' s repre -' 
sentative at the site and shall have authority to act on behalf of the CONTRACTOR. All communications
given to the superintendent shall be as binding as if given to the CONTRACTOR. 

The CONTRACTOR will provide competent, suitably qualified personnel to survey and lay out the Work
and perform construction as required by the Contract Documents. He will at all times maintain good dis- 
cipline and order among his employees at the site. 

The ENGINEER will not be responsible for the acts or omissions of the CONTRACTOR, or any Subcon- 
tractors, or any of his or their agents or employees, or any other persons performing any of the Work. 

10. CONTRACTOR' S OFFICE AT SITE OF WORK: CONTRACTOR shall maintain a suitable

office at or near the site of the Work which shall be the headquarters of his superintendent. Any commu- 
nications delivered at the CONTRACTOR' s office at the site of the Work shall be deemed to have been

given to the CONTRACTOR. CONTRACTOR shall install his own telephone and pay for all of his tele- 
phone and telegram charges. 

11., LEGAL ADDRESS OF CONTRACTOR:' The business address of the CONTRACTOR g iven
in the bid Proposal upon which this Contract is founded and the CONTRACTOR' s office in the vicinity
of the Work are hereby designated as the places to which all letters, notices, and other communications
to the CONTRACTOR may be mailed or delivered. Any notice to the CONTRACTOR required, permitted
or given hereunder shall be deemed sufficient if the notice, letter or other communication is delivered to

i
CONTRACTOR at either of the above named addresses or if the same, properly addressed to the CON- 
TRACTOR at either of such addresses, is deposited in the United States mail; and the date of any no- 
tice deposited in the mail shall be the date of such mailing. 

1
12. ERECTION: CONTRACTOR shall P rovide all labor, tools, materials, hoists false work, 
scaffolding, etc., which may be necessary for the Work, and shall take out and pay for any required per- 
mite. At the request of either the OWNER or the ENGINEER, CONTRACTOR agrees to remove any des- 
ignated employee from the Work. 

CONTRACTOR shall employ a competent engineer to determine lines and elevations. CONTRACTOR
shall lay out the Work and shall be responsible for its correctness. He shall correct at his own expense
all errors in the Work arising from his inaccuracy. 

SO

CONTRACTOR shall schedule, arrange, and carry on the Work so as not to interfere with the delivery
and erection of the Work of others. In coordinating Work with other contractors, this CONTRACTOR shall
cease Work at any point and transfer his men to other portions of the Work, without cost to the OWNER, 
to facilitate the erection of such other Work, returning them thereafter to complete the unfinished Work. 

CONTRACTOR shall do such fitting, cutting, and patching as may be required to install the Work and
shall properly fit it to existing Work. CONTRACTOR shall not endanger any Work by digging, cutting, or
otherwise, and shall not alter or cut the Work of any other Contractor except with the written authoriza- 
tion of OWNER or the ENGINEER. 

Commercial operation of all equipment incorporated in the Work shall be demonstrated to the ENGI- 

NEER' s satisfaction. CONTRACTOR shall give OWNER all instructions and information as may be nec- 
essary for the proper care and /or operation of the equipment. 

Where connections are made to existing Work or to Work installed by others, they shall be made at such
times as may be mutually agreed upon between the OWNER and the CONTRACTOR. 

SO
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Any existing work that may be removed by CONTRACTOR shall be either stored on the premises and
shall remain OWNER' s property, or shall -be removed from the premises and disposed of, as may be re- 
quested by OWNER. 

13. USE OF PREMISES: The CONTRACTOR shall confine his apparatus, the storage of materials

and the operations of his workmen to limits indicated by law, ordinances, permits or approved by the
OWNER and /or ENGINEER and shall not unreasonably encumber the premises with his materials. 

If OWNER makes available to the CONTRACTOR any store rooms, storage space, offices, or other ac- 
commodations, the CONTRACTOR shall inspect these and arrange with the OWNER for their use. In case

of dispute between Contractors as to the use of such accommodations, OWNER or the ENGINEER will
make the final allotment. 

CONTRACTOR' s personnel shall not enter any of OWNER' s existing buildings and other facilities un- 
less authorized to do so. No one other than the personnel of the CONTRACTOR engaged in actual per- 

formance of the Work in any existing buildings and other facilities shall receive authorization to enter
the same. All of CONTRACTOR' s Work on existing facilities shall be coordinated with the schedule of
OWNER' s plant operations. While working in existing facilities, CONTRACTOR shall comply with all
plant rules OWNER may have in effect. 

The CONTRACTOR shall not load or permit any part of the structure to be loaded with a weight that
will endanger its safety. 

The CONTRACTOR shall be responsible for maintaining the premises during the Work with due regard to
the safety of workmen and others as well as for the protection of the Work. 

14. STORAGE: If suitable space is available outside of the Project area, on property owned by
the OWNER, this space as mutually agreed upon by OWNER and CONTRACTOR for the location of CON - 
TRACTOR' s office, shops, or warehouses, or for the storage of materials will be provided by OWNER
free of charge. 

Office space inside of Project buildings will not be available to CONTRACTOR unless specific ap- 
proval has been given by OWNER. 

All temporary buildings required by CONTRACTOR shall be erected by him at his own expense and only
with OWNER' s consent and shall be removed at the termination of their usefulness, or termination of the

job, without cost to OWNER. 

Prior to erection of any temporary buildings, CONTRACTOR shall submit plans to OWNER for general
approval of materials and appearance before building may be erected. 

15. PUBLIC REGULATIONS: Building permits and all other necessary permits, licenses, etc., 
shall be taken out by the CONTRACTOR at his own expense. CONTRACTOR shall also secure at his
own expense all Certificates of Inspection and of Occupancy that may be required by authorities having
jurisdiction over the Work. CONTRACTOR shall give all required notices and shall comply with all ap- 
plicable laws, ordinances, and regulations of any public authorities having jurisdiction. If CONTRAC- 
TOR discovers that any Drawing or Specification forming a part of the Contract is at variance with such
legal requirements, he shall promptly notify the ENGINEER in writing. If CONTRACTOR performs any
Work which is contrary to any such ordinances, regulations, or laws, he shall bear all penalties and
costs arising therefrom. The Work shall also comply with the regulations of the latest revision of Nation - 
al Board of Fire Underwriters. 
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The CONTRACTOR shall pay all sales, consumer, use and other similar taxes required by the law of the
place where the Work is to be performed, unless specified otherwise in the Contract Documents. 

16. RELATIONS WITH OTHER CONTRACTORS: CONTRACTOR shall cooperate with all other

Contractors who may be performing Work in behalf of the OWNER. He shall promptly make good at his
own expense any injury or damage that may be sustained by other Contractors or employees of the OWN- 
ER at his hands. 

17. LOCAL LABOR: Local labor, when available, shall be given preference. 

18. MATERIALS AND WORKMANSHIP: Unless otherwise specifically provided for in the Spec- 
ifications, all equipment, materials, and articles incorporated in the Work covered by this Contract are
to be new and of the most suitable grade of their respective kinds for the purpose and all workmanship
shall be first class. 

Approval of the OWNER and / or ENGINEER shall be obtained prior to the utilization of any material, 
fixture or apparatus which is not definitely specified or which is offered as substitution for any material, 
fixture or apparatus which has been specified. 

19. SAFETY AND PROTECTION; EMERGENCIES: The CONTRACTOR will be responsible for

initiating, maintaining and supervising all safety precautions and programs in connection with the Work. 
He will take all necessary precautions for the safety of and will provide the necessary protection to
prevent damage, injury or loss to: 

A. All employees on the Work and other persons who may be affected thereby, 

B. All the Work and all materials or equipment ( including equipment and materials being fur- 
nished by the OWNER and to be installed by CONTRACTOR) to be incorporated therein, whether
in storage on or off the site, and

C. Other property at the site or adjacent thereto, including trees, shrubs, lawns, walks, pavements, 
roadways, structures and utilities not designated for removal, relocation or replacement in the

course of construction. 

D. All work will be performed in accordance with the latest edition of Occupational

Safety and Health, General Industry Standards and interpretations, published by the
U. S. Department of Labor. 

The CONTRACTOR will comply with all applicable laws, ordinances, rules, regulations and orders of
any public body having jurisdiction for the safety of persons or property or to protect them from damage, 
injury or loss. He will erect and maintain, as required by the conditions and progress of the Work, all
necessary safeguards for safety and protection, including posting danger signs and other warnings against
hazards and promulgating safety regulations. He will notify owners of adjacent utilities when prosecu- 
tion of the Work may affect them. When the use or storage of explosives or other hazardous materials is
necessary for the prosecution of the Work, the CONTRACTOR will exercise the utmost care and will carry
on such activities under the supervision of properly qualified personnel. All damage, injury or loss to any
person or property caused, directly or indirectly, in whole or in part, by the CONTRACTOR, any Subcon- 
tractor or anyone directly or indirectly employed by any of them or anyone for whose acts any of them may
be liable, will be remedied by the CONTRACTOR, except damage or loss attributable to the fault of Draw- 
ings or Specifications or to the acts of the OWNER or the ENGINEER or anyone employed by either of

them or for whose acts either of them may be liable, and not attributable to the fault or negligence of the
CONTRACTOR. 

REVISED BY ADDENDUM NO. 1) 
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The CONTRACTOR will designate a responsible member of his organization at the site whose duty shall
be the prevention of accidents. This person shall be the CONTRACTOR' s superintendent unless other- 

wise designated in writing by the CONTRACTOR to the OWNER and the ENGINEER. 

In emergencies affecting the safety of persons or the Work or property at the site or adjacent thereto, the
CONTRACTOR, without special instruction or authorization from the ENGINEER or OWNER, is obligated

to act, at his discretion, to prevent threatened damage, injury or loss. He will give the ENGINEER prompt
written notice of any significant changes in the Work or deviations from the Contract Documents caused
thereby, and a Change Order shall thereupon be issued covering the changes and deviations involved. If
the CONTRACTOR believes that additional Work done by him in an emergency which arose from causes
beyond his control entitles him to an increase in the Contract Price or an extension of the Contract Time, 

he may make a claim therefor as provided in Article 26. 

20. SANITARY REGULATIONS: CONTRACTOR shall conform with all rules and regulations of

boards and bodies having jurisdiction with respect to sanitation. CONTRACTOR shall furnish toilet fa- 
cilities and drinking water to all of his employees. 

21. CLEANING UP: The CONTRACTOR shall at all times keep the premises free from accumulations
of debris caused by the Work, and at the completion of the Work he shall remove all such debris, and
also his tools, scaffolding, and surplus materials and shall leave his Work ` broom clean' or its equiva- 
lent. The Work shall be left in good order and condition. In case of dispute, OWNER may remove the
debris and charge the cost to the Contractors concerned, in proportions determined by OWNER or the EN- 
GINEER. 

22. SUGGESTIONS TO CONTRACTOR ADOPTED AT HIS OWN RISK: - Any suggestion by the
ENGINEER, his representative, or other representative of the OWNER, of any plan or method of work, 

but not specified if adopted or followed by the CONTRACTOR in whole or in part, shall be used at the
exclusive risk and responsibility of the CONTRAC' T' OR. The OWNER and the ENGINEER will assume no
responsibility in such cases. 

23. INDEPENDENT CONTRACTOR: CONTRACTOR is and shall remain an independent CON- 

TRACTOR with full, complete and exclusive power and authority to direct, supervise and control his
own employees and to determine the method of the performance of the Work covered hereby. The fact that
the OWNER and /or the ENGINEER shall have the right to observe CONTRACTOR' s Work during its per- 
formance and to carry out the other prerogatives which are expressly reserved to and vested in the OWN- 
ER or the ENGINEER hereunder is not intended to and shall not at any time change or affect the status
of the CONTRACTOR as an independent CONTRACTOR with respect either to the OWNER or the ENGI- 

NEER or to the CONTRACTOR' s own employees or to any other person, firm or corporation. 

24. OBSERVATION AND TESTING: The OWNER, ENGINEER, and /or their representatives shall

have the right at all reasonable times to observe and test the Work. CONTRACTOR shall make necessary
arrangements and provide proper facilities and access for such observation and testing, either at CON - 
TRACTOR' s shop or at the mills or shops of any manufacturer where any part of the Work is being fabri- 
cated or manufactured, or at any location wherever the Work is in preparation or progress. CONTRACTOR
shall ascertain the scope of any observation which may be contemplated, and shall give ample notice as
to the time each part of the Work will be ready for such observation. OWNER may reject any Work found
to be defective or not in accordance with the Contract, regardless of the stage of its completion or the

time or place of discovery of such errors, and regardless of whether OWNER' s observer has previously
accepted the Work through oversight or otherwise. If any Work should be covered up without approval or
consent of the OWNER, it must, if requested by the OWNER and /or ENGINEER or their representatives, 
be uncovered for examination at the CONTRACTOR' s expense. 
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If the Contract Documents, laws, ordinances, rules, regulations or orders of any public authority having
jurisdiction require any Work to specifically be "inspected, tested, or approved by someone other than the
CONTRACTOR, the CONTRACTOR will give the ENGINEER timely notice of readiness therefor. The
CONTRACTOR will furnish the ENGINEER the required certificates of inspection, testing or approval. 
All such tests will be in accordance with the methods prescribed by the American Society for Testing
and Materials or such other applicable organization as may be required by law or the Contract Documents. 
If any such Work required so to be inspected, tested or approved is covered up without written approval
or consent of the ENGINEER, it must, if requested by the ENGINEER, be uncovered for observation at
the CONTRACTOR' s expense. The cost of all such inspections, tests and approvals shall be borne by
the CONTRACTOR unless otherwise provided. Any Work which fails to meet the requirements of any
such test, inspection or approval and any Work which meets the requirements of any such test or approval
but does not meet the requirements of the Contract Documents shall be considered defective. Such defec- 

tive Work shall be corrected at the CONTRACTOR' s expense. 

Neither observations by the ENGINEER nor inspections, tests or approvals by persons other than the
CONTRACTOR shall relieve the CONTRACTOR from his obligations to perform the Work in accordance

with the requirements of the Contract Documents. 

25. VERIFICATION OF DIMENSIONS: The exactness of dimensions given on any Drawings is- 

sued by the ENGINEER is not guaranteed by him or the OWNER. CONTRACTOR shall verify and satisfy
himself as to the accuracy of all dimensions. In all cases of interconnection of the Work with other Work, 
he shall verify at the site any dimensions relating to such other Work. Any errors due to CONTRACTOR' s
failure so to verify any such dimensions shall be promptly rectified by CONTRACTOR without cost to
OWNER. 

26. CHANGES IN THE WORK: OWNER shall have the right to make any changes or altering in
the Work, the Contract Sum being adjusted accordingly. Except in an emergency endangering life or prop- 
erty, no claim for Work involving additional cost shall be allowed unless it shall have been ordered in
writing by OWNER or his representatives. 

27. LOSS OR DAMAGE: Until accepted in its entirety by OWNER, the Work shall be at CON - 
TRACTOR' s risk. If any damage to or loss of any part of the Work occurs prior to acceptance, CON- 

28. RIGHT OF OWNER TO TERMINATE CONTRACT: 
A. If the CONTRACTOR refuses or fails to prosecute the Work, or any separable part thereof, 
with such diligence as will insure its completion within the time specified in this Contract, or

any extension thereof, or fails to complete said Work within such time, OWNER may, by written
notice to the CONTRACTOR, terminate his right to proceed with the Work or such part of the

Work as to which there has been delay. In such event OWNER may take over the Work and prose- 
cute the same to completion, by Contract or otherwise, and the CONTRACTOR and his sureties

8— 

TRACTOR shall promptly repair or replace the part or parts so lost or damaged without cost to the OWN- 
ER. CONTRACTOR shall bear all loss or damage to CONTRACTOR' s property. The CONTRACTOR
shall protect OWNER' s property from and shall be responsible for any loss or damage arising out of the
erection of the Work. However, CONTRACTOR shall not be responsible for any loss or damage caused
solely by OWNER' s negligence and without CONTRACTOR' s contributory negligence, except that CON- 
TRACTOR shall be solely responsible for any damage or loss due to the use of any facilities or service
furnished by OWNER, such as hoisting, switching, etc., regardless of OWNER' s negligence. The CON- 

TRACTOR shall pay for any injury or damages in the Work of any other Contractor which may be done by
him or his workmen. 

28. RIGHT OF OWNER TO TERMINATE CONTRACT: 
A. If the CONTRACTOR refuses or fails to prosecute the Work, or any separable part thereof, 

with such diligence as will insure its completion within the time specified in this Contract, or

any extension thereof, or fails to complete said Work within such time, OWNER may, by written
notice to the CONTRACTOR, terminate his right to proceed with the Work or such part of the

Work as to which there has been delay. In such event OWNER may take over the Work and prose- 
cute the same to completion, by Contract or otherwise, and the CONTRACTOR and his sureties
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shall be liable to OWNER for any excess cost occasioned the OWNER thereby, and for liquidated
damages for delay as fixed in the Specifications or accompanying papers, until such reasonable
time as may be required for the final completion of the Work, or if liquidated damages are not so
fixed, any actual damages occasioned by such delay. If the CONTRACTOR' s right to proceed is
so terminated, the OWNER may take possession of and utilize in completing the Work such ma- 
terials, appliances, and plant as may be on the site of the Work and necessary therefor. 

B. If the OWNER does not terminate the right of the CONTRACTOR to proceed, as provided in the

foregoing Paragraph A, the CONTRACTOR shall continue the Work in which event he and his sur- 
eties shall be liable to the OWNER, in the amount set forth in the Specifications or accompanying
papers, for fixed, agreed, and liquidated damages for each calendar day of delay until the Work
is completed or accepted, or if liquidated damages are not so fixed, any actual damages occa- 
sioned by such delay. 

C. The right of the CONTRACTOR to proceed shall not be terminated, as provided in the foregoing
Paragraph A hereof, nor the CONTRACTOR charged with liquidated or actual damages, as provid- 

ed in the foregoing Paragraph B hereof, because of any delays in the completion of the Work due
to unforeseeable causes beyond the control and without the fault or negligence of the CONTRAC- 

TOR, including, but not restricted to, acts of God, or of the public enemy, acts of the Government, 
in either its sovereign or contractual capacity, fires, floods, epidemics, quarantine restrictions, 
strikes, freight embargoes, or delays of Subcontractors or suppliers due to such causes: Provided, 

that the CONTRACTOR shall within ten days from the beginning of any such delay, unless the
OWNER shall grant a further period of time prior to the date of final settlement of the Contract, 

notify the OWNER in writing of the causes of the delay. The OWNER shall ascertain the facts

and the extent of the delay and extend the time for completing the Work when in its judgment the
findings justify such an extension. 

29. SUSPENSION OF WORK ON NOTICE: The OWNER may order the CONTRACTOR to suspend
all or any part of the Work for such periods of time as may be determined by him to .be necessary or de- 
sirable for the convenience of the OWNER. Unless such suspension unreasonably delays the progress of
the Work and causes additional expense or loss to the CONTRACTOR, no increase in Contract price will

be allowed. In the case of suspension of all or any part of the Work for an unreasonable length of time, 
causing additional expense or loss in the opinion and judgment of the ENGINEER, not due to the fault or
negligence of the CONTRACTOR, the OWNER shall make an equitable adjustment in the Contract price

and modify the Contract accordingly. 

An equitable extension of time for the completion of the Work in the event of any such suspension will
be allowed the CONTRACTOR, provided, however, that the suspension was not due to the fault or neg- 
ligence of the CONTRACTOR. 

30. PAYMENTS: No payments made or certificates given shall be considered as conclusive evi- 

dence of the performance of the Contract, either wholly or in part, nor shall any certificate or payment
be construed as acceptance of defective Work. CONTRACTORshall at any time requested during the prog- 
ress of the Work furnish the OWNER or the ENGINEER with a verified certificate showing the CONTRAC- 
TOR' s total outstanding indebtedness in connection with the Work. Before final payment is made, CON- 
TRACTOR shall satisfy OWNER, by affidavits or otherwise, that there are no outstanding liens against
OWNER' s premises by reason of any Work under the Contract. Acceptance by CONTRACTOR of final pay - 
taent on the Contract price shall constitute a waiver of all claims against OWNER. 

31. PROGRESS CHARTS, SUNDAY, HOLIDAY, AND NIGHT WORK: Within five days after com- 

mencement of the Work hereunder or within such additional time as may be determined by the OWNER and
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the ENGINEER, the CONTRACTOR shall prepare and submit to OWNER and ENGINEER for approval a

practicable and feasible schedule, showing the order in which the CONTRACTOR proposes to carry on
the Work, the date on which he will start the several salient features ( including procurement of materials, 
plant, and equipment) and the contemplated dates for completing them. The schedule shall be in the form
of a progress chart of suitable scale to indicate appropriately the percentage of Work scheduled for com- 
pletion at any time. The CONTRACTOR shall on the chart show the actual progress at the end of each
week or at such intervals as directed by the OWNER and the ENGINEER, and shall immediately deliver
to the OWNER and the ENGINEER three copies thereof. 

The CONTRACTOR shall furnish sufficient forces, construction plant, and equipment and shall work such

hours including night shifts, overtime operations, and Sunday and holiday work, as may be necessary to
insure the prosecution of the Work in accordance with the approved progress schedule. If, in the opinion

of the OWNER, the CONTRACTOR falls behind the progress schedule, the CONTRACTOR shall take such

steps as may be necessary to improve his progress and theOWNERmay require him to increase the number
of shifts and /or overtime operations, days of work and /or the amount of construction plant, all without

additional cost to the OWNER. 

Failure of the CONTRACTOR to comply with the requirements of the OWNER under this provision shall
be grounds for determination by the OWNER that the CONTRACTOR is not prosecuting the Work with such
diligence as will insure completion within the time specified. Upon such determination the OWNER may
terminate the CONTRACTOR' s right to proceed with the Work, or any separable part thereof. The OWNER

may also hold up progress payments until in the opinion of the OWNER satisfactory progress is re- 
sumed. It shall be understood by the CONTRACTOR that the schedule or actual progress of other Con- 
tractors is not to be used as a basis for comparison with or modification of this CONTRACTOR' s sched- 

ule except as approved by the ENGINEERS• The fact that other Contractors art not proceeding in accord- 
ance with their schedule shall not relieve this CONTRACTOR from expediting the Work under these Spec- 
ifications. 

32. PROGRESS PAYMENTS: Upon execution of the Contract by the OWNER and the CONTRACTOR, 
CONTRACTOR shall submit an itemized breakdown of the Contract price as to the various classifications

of the Work by crafts, subcontracts, lump sum of materials and labor, which breakdown, subject to the
approval of the ENGINEER, shall be used as the basis for progress payments of the Contract. 

The CONTRACTOR shall submit to the OWNER on or about the first day of each month an application for
partial payment. 

Payments to the CONTRACTOR will be made for the Work done and materials in place plus an allowance

of ninety percent of invoice cost for materials properly stored at the site but not incorporated in the Work. 
IFrom the total amount so ascertained ten percent will be retained until completion and final acceptance. 

33. CORRECTION OF WORK BEFORE FINAL PAYMENT FOR WORK: CONTRACTOR shall

1 promptly remove from OWNER' s premises all materials condemned by the ENGINEER on account of failure
to conform to the Contract, whether actually incorporated in the Work or not, and CONTRACTOR shall at

his own expense, promptly replace such condemned materials with other materials conforming to the re- 
quirements of the Contract. CONTRACTOR shall also bear the expense of restoring all work of other Con- 
tractors damaged by any such removal or replacement. If CONTRACTOR does not remove and replace any
such condemned work within a reasonable time after a written notice by the OWNER or the ENGINEER, 
OWNER may remove and replace it at CONTRACTOR' s expense. 

34. CORRECTION OF WORK AFTER FINAL PAYMENT: Neither the final payment nor certi- 

ficate nor any provision in the Contract shall relieve the CONTRACTOR of responsibility for faulty ma- 
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terials or workmanship, and he shall remedy any defects due thereto and pay for any damage to other work
resulting therefrom, which shall appear within a period of one year from the date of substantial comple- 
tion. The OWNER shall give notice of observed defects with reasonable promptness. 

35. OWNER' S RIGHT TO DO WORK: If the CONTRACTOR fails to prosecute. the ! fork properly, 
to perform any provision of the Contract, or to carry on the erection with the diligence necessary to in- 
sure the prompt completion of the Work, OWNER may request him to employ more men, machinery, tools, 
etc., specifying the additional requirements. If CONTRACTOR fails to comply with such request within
seven days from the receipt thereof, OWNER may employ such additional men, machinery, tools, etc., as

shall be necessary to complete the Work promptly, and the cost thereof to the OWNER shall be deducted
from any sums then or thereafter due CONTRACTOR under the Contract; or OWNER may elect to take over
the Work, and may use at his option any of the CONTRACTOR' s tools, plant, equipment, and materials
which are on or about the premises, the amount due CONTRACTOR for any such plant rental or materials

to be determined by the ENGINEER. 

i
36. PROTECTION OF MATERIAL AND WORK: The CONTRACTOR shall at all times take care

to protect and preserve all materials, supplies, and equipment of every description ( including property
which may be OWNER furnished or owned) and all Work performed. All reasonable requests of OWNER to
enclose or specially protect such property shall be complied with. If, as determined by OWNER, material, 
equipment, supplies, and Work performed are not adequately protected by the CONTRACTOR such prop- 
erty may be protected by the OWNER and the cost thereof may be charged to the CONTRACTOR or de- 
ducted from any payments due to him. 

37. HINDRANCE AND DELAYS: In executing the Contract Agreement, the CONTRACTOR agrees
that in undertaking to complete the Work within the time therein fixed, he has taken into consideration
and made allowances for all hindrances and delays incident to such Work, whether growing out of delays
in securing material or workmen or otherwise. No charge shall be made by the CONTRACTOR for hin- 
drance or delays from any cause during the progress of any part of the Work embraced in this Contract
except those expenses referred to in Article 29 entitled " Suspension of Work on Notice ". 

3$. ROYALTIES AND PATENTS: CONTRACTOR shall pay all royalties and license fees which
may be payable on account of the Work or any part thereof. He shall defend all suits or claims instituted
against OWNER for the infringement of any patent rights, and shall pay all awards of damages assessed
and all costs of suit adjudged against OWNER in such suits or proceedings, provided OWNER gives CON- 

TRACTOR reasonable notice in writing of the institution of any such suit or proceeding, permits him to
defend it, and gives him all such information, assistance, and authority as shall be necessary to enable
him to do so. In case any part of the Work is held in any such suit to constitute infringement and its use

1
is enjoined, CONTRACTOR shall within a reasonable time ( a) replace at CONTRACTOR' s own expense

such part of the Work with a non - infringing part or modify it so that it becomes non - infringing, or( b) secure
for OWNER the right to continue the use of such part of the Work by procuring for OWNER a license or
such other permission as will enable CONTRACTOR to secure the suspension of the injunction. If the

CONTRACTOR is unable, after reasonable effort, to secure such a license or permission, or to make re- 
placement or modification, he shall remove the part so enjoined from OWNER' s premises and refund that

portion of the Contract price which represents any part affected by the injunction. 

39. ASSIGNMENT OR SUBLEASE: CONTRACTOR shall not sub -let or assign the Contract for

any part of the Work without first obtaining OWNER' s written approval. Approval of a Subcontractor will
not be given unless OWNER has been furnished with satisfactory evidence that the proposed Subcontrac- 
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for is carrying ample public liability insurance and workmen' s compensation to the extent and in the
same manner as is herein provided to be furnished by CONTRACTOR, if such approval is given the CON- 
TRACTOR is not relieved from full responsibility for the Work or the fulfillment of all obligations under
the Contract. 

1
40. CONTRACTOR' S INDEBTEDNESS: If during the progress of the Work CONTRACTOR shall
allow any indebtedness to accrue for work furnished by others or by Subcontractors and shall fail to pay
and discharge such indebtedness, within five days after demand made, then OWNER may, during the peri- 
od for which such indebtedness shall remain unpaid, withhold from the unpaid portion of the Contract

price a sum equal to the amount of such unpaid indebtedness or may apply the sum so withheld to the dis- 
charge of such indebtedness. 

41. INDEMNIFICATION: The CONTRACTOR shall defend, indemni fy and hold harmless the OWN - 
ER and the ENGINEER and their respective officers, agents and employees from and against all claims, 

damages, demands, suits, judgments, losses, expenses and costs, including attorney' s fees and expenses, 
arising out of, resulting from or in connection with the performance of the Work or any failure to perform
the Work, or any part thereof, provided that any such claim, damage, demand, suit, judgment, loss, ex- 
pense or cost ( a) is attributable to bodily injury, sickness, disease or death, or to injury to or destruction
of tangible property including the loss of use resulting therefrom and ( b) is caused in whole or in part or
claimed to have been caused in whole or in part by or in connection with any negligent act or omission of
the CONTRACTOR, any Subcontractor, anyone directly or indirectly employed by them or anyone for whose
acts any of them may be liable, regardless of whether or not it is caused in part by a party indemnified
hereunder. 

1 In any and all claims against the OWNER or the ENGINEER or any of their agents or employees by any
employee of the CONTRACTOR, any Subcontractor, anyone directly or indirectly employed by any of them
or anyone for whose acts any of them may be liable, the indemnification obligation under this Article 41

1
shall not be limited in an}, way by any limitation on the amount or type of damages, compensation or
benefits payable by or for. the CONTRACTOR or any Subcontractor under workmen' s compensation acts, 
disability benefit acts or other employee benefit acts. 

42. LIABILITY INSURANCE: 

A. CONTRACTOR' s Liability Insurance: The CONTRACTOR will purchase and maintain such
insurance as will protect him from claims under workmen' s compensation laws, disability benefit

1
laws or other similar employee benefit laws; from claims for damages because of bodily injury, 
occupational sickness or disease, or death of his employees, and claims insured by usual per- 
sonal injury liability coverage; from claims for damages because of bodily injury, sickness or
disease, or death of any person other than his employees including claims insured by usual per- 
sonal injury liability coverage; and from claims for injury to or destruction of tangible property, 
including loss of use resulting therefrom — any or all of which may arise out of or result from the
CONTRACTOR' s operations under the Contract Documents, whether such operations be by him- 
self or by any Subcontractor or anyone directly or indirectly employed by any of them or for whose
acts any of them may be legally liable. This insurance shall be written for not less than any lim- 
its of liability specified in the Contract Documents or required by law, whichever is greater, and
shall include contractual liability insurance. Before starting the Work, the CONTRACTOR will

file with the OWNER and ENGINEER certificates of such insurance, acceptable to the OWNER; 
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F. OWNER' s Protective Liability — Limits of Liability: Bodily Injury — $ 300, 000. each person, 

1, 000, 000. each accident; Property Damage — $ 1, 000, 000. each accident. 
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these certificates shall contain a provision that the coverage afforded under the policies will not

be cancelled or materially changed until at least 30 days prior written notice has been given to
the OWNER and ENGINEER. 

B. OWNER' s Liability Insurance: CONTRACTOR shall provide and maintain OWNERS' Protective
Liability Insurance in amounts and limits set forth in Article 43 which insurance shall name OWN- 
ER as the insured and which shall name the ENGINEER as additional insured therein and which

insurance shall protect OWNER and the ENGINEER against any and all claims that may arise as
a result of the operations of the CONTRACTOR, his Subcontractors or either of their employees

or agents in fulfilling this Contract. This policy shall be deposited with the ENGINEER at their
offices in Abilene, Taylor County; Texas, prior to commencement of the Work. 

43. LIABILITY INSURANCE LIMITS: The insurance provided for in Article 42 shall meet the fol- 

lowing minimum requirements and evidence of compliance therewith in the form of approved certificates, 
or certified copies of policies shall be filed with the OWNER and the ENGINEER prior to commencement

of the Work. Insurance shall be effected with companies satisfactory to OWNER and / or ENGINEER and
shall be subject to the provision that cancellation or substantive changes shall not be made effective

without giving 30 days advance notice thereof to the OWNER and /or ENGINEER. 

A. Workmen' s Compensation — Statutory as respects employees subject to the applicable Acts and
voluntary with respect to employees not so subject. 

B. Employer' s Liability — Minimum $ 100, 000. as respects Statutory employees and $ 100, 000./ 

100, 000. as respects others. 

C. Comprehensive General Liability — Limits of Liability: Bodily Injury — $100, 000. each person, 

300, 000. each occurrence; Property Damage — $ 100, 000. each occurrence, $ 500, 000. aggregate. 

The policy shall provide: 

1) Personal Injury coverage as customarily defined. 

2) Broad form property damage coverage. 

3) Coverage for hazards of blasting — explosion, collapse and underground facilities gen- 

erally identified as the " x', " c' and " u' hazards. 

4) Contractual Liability coverage including the Indemnification agreement in Article 41. 

5) Completed Operations Coverage: This insurance shall be furnished and maintained by
CONTRACTOR for a period not less than one year from and beyond the date of final pay- 
ment under the Contract. 

D. Comprehensive Automobile Liability — Limits of Liability: Bodily Injury — $100, 000. each per- 

son, $ 300, 000. each occurrence; Property Damage — $ 100, 000. each occurrence. 

NOTE: If CONTRACTOR prefers to maintain single limit of liability coverage, the limits appli- 
cable to ( 2) and ( 3) above shall be not less than $ 500, 000. 

E. Catastrophe Liability Insurance ( Umbrella) applicable to the Project in an amount not less
than five million. 

F. OWNER' s Protective Liability — Limits of Liability: Bodily Injury — $ 300, 000. each person, 

1, 000, 000. each accident; Property Damage — $ 1, 000, 000. each accident. 
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44. PROPERTY INSURANCE: CONTRACTOR shall effect and maintain Builder' s Risk hazard in- 

surance covering all risks of loss ( subject to a deductible amount of not more than $ 5, 000. 00) in an a- 

mount equal to 100% of the Contract. Price hereof. In addition, the CONTRACTOR• shall effect and main- 

tain all Builder' s Risk insurance on equipment and / or materials furnished by the OWNER and stored and/ 
or installed by the CONTRACTOR in an amount equal to 1007c of the value of the equipment and / or ma- 
terials. Such insurance shall include OWNER' s Loss, if any, under such policy or policies and shall be
adjustable with CONTRACTOR and OWNER and shall be payable to the OWNER as trustee for the inter- 
ested parties. 

In the event separate policies are issued, they shall be deposited with the ENGINEER at their offices in
Abilene, Texas. If CONTRACTOR effects Blanket or Reporting Form Builder' s Risk Insurance, he shall
deposit an abstract or the equivalent thereof of such policy in the manner provided, which evidence shall
provide that as respects OWNER' s interest, such insurance shall not be cancelled or changed without at

least 30 days prior written notice to the OWNER and the ENGINEER. If, in the event of cancellation or
change, CONTRACTOR fails to replace such insurance prior to the effective date of such cancellation or

change, OWNER may effect such insurance as is necessary to protect his interest at the sole expense of
the CONTRACTOR. The CONTRACTOR shall be responsible for and shall pay the deductible portion in
the event of a loss. 

4$. PERFORMANCE BOND: The Performance Bond executed by the CONTRACTOR shall be a
guarantee that the Work will be completed as required by the Contract. The Performance Bond shall also
be a guarantee that all repair, or replacement where required, or the cost thereof, of all Work performed

under the terms of the Contract, where such repair or replacement is required because of defective work- 

manship or material, or both, and for the replacement of defective equipment of parts thereof, within a
period of one year after date of acceptance by the OWNER of the Work. 

The OWNER agrees to mail a notice to the CONTRACTOR, calling his attention to any failure to comply
with the requirements of the Bond, not less than ten days before notifying his surety of such failure. 

46. LIQUIDATED DAMAGES: Time is of essence of this Contract and the time of completion is a

part of the consideration in the Agreement, and in the event that the CONTRACTOR shall fail in the per - 

formance of the Work specified and required to be performed within the period of time stipulated therefor

in the Agreement, the CONTRACTOR shall pay unto the OWNER, as stipulated liquidated damages and
not as a penalty, the sum stipulated therefor in the Special Conditions or other Contract Documents for
each and every day that the CONTRACTOR shall be in default. 

1 For purposes of computation, the CONTRACTOR' s time or period of time for completion of the Work shall

be deemed to have commenced 15 days after the written authorization to begin Work has been issued by
the OWNER and /or the ENGINEER. 

The OWNER will furnish the CONTRACTOR a monthly statement on prescribed forms, showing number of
days charged during the month, total number of days allowed in Contract, and the days remaining under
the Contract. The CONTRACTOR will be allowed ten days in which to protest the correctness of the
statement, otherwise the statement will stand. 

If the CONTRACTOR fails to complete the Contract in the days specified, the time charge will be made

for each day thereafter. 

Extensions of time will not be granted for delays caused by unsuitable ground conditions, inadequate
construction force, the failure of the CONTRACTOR to place orders for equipment or materials in suffi- 

cient time to insure delivery as needed or for any rain, snow or other unfavorable weather conditions. Ap- 

14— 



ITIPPETT AND GEE Consulting Engineers ABILENE, TEXAS

plication for time extensions due to weather will be considered only as to extraordinary or unusual condi- 
tions which could not reasonably have been anticipated. 

The OWNER shall have the right to deduct said liquidated damages from any monies in its hands, other- 
wise due, or to become due, to said CONTRACTOR, or to sue for and recover compensation for damages
for nonperformance of this Contract at the time stipulated herein and provided for. 

47. ENGINEER' S INTERPRETATIONS AND DECISIONS: The ENGINEER will issue with rea- 

sonable promptness such written clarifications or interpretations ( in the form of Drawings or otherwise) 

as he may determine necessary for the proper execution of the Work, such clarifications and interpreta- 
tions to be consistent with or reasonably inferable from the overall intent of the Contract Documents. If
the CONTRACTOR believes that a written clarification and interpretation entitles him to an increase in

the Contract Price, he may make a claim therefor as provided in Article 26. 

The ENGINEER will be the initial interpreter of the terms and conditions of the Contract Documents and

the judge of the performance thereunder. In his capacity as interpreter and judge he will exercise his best
efforts to insure faithful performance by both the OWNER and the CONTRACTOR. He will not show parti- 
ality to either and shall not be liable for the result of any interpretation or decision rendered in good
faith. Claims, disputes and other matters relating to the execution and progress of the Work or the inter - 
pretation' of or performance under the Contract Documents shall be referred initially to the ENGINEER for
decision, which he shall render in writing within a reasonable time. 

Either the OWNER or the CONTRACTOR may demand arbitration with respect to any such claim, dispute
or other matter that has been referred to the ENGINEER, except any which have been waived by the mak- 
ing or acceptance of final payment as provided in Article 30, such arbitration to be in accordance with
Article 48. However, no demand for arbitration of any such claim, dispute or other matter shall be made
until the earlier of ( a) the date on which the ENGINEER has rendered his decision or ( b) the tenth day
after the parties have presented their evidence to the ENGINEER if he has not rendered his written deci- 

sion before that date. No demand for arbitration shall be made later than thirty days after the date on
which the ENGINEER rendered his written decision in respect of the claim, dispute or other matter as to

which arbitration is sought; and the failure to demand arbitration within said thirty days' period shall re- 
sult in the ENGINEER' s decision being final and binding upon the OWNER and the CONTRACTOR. If the
ENGINEER renders a decision after arbitration proceedings have been initiated, such decision may be
entered as evidence but shall not supersede the arbitration proceedings, except where the decision is ac- 
ceptable to. the parties concerned. 

48. ARBITRATION: All claims, disputes and other matters in question arising out of, or relating
to, this Agreement or the breach thereof except for claims which have been waived by the making or ac- 
ceptance of final payment as provided by Article 30, shall on the demand of either the OWNER or the
CONTRACTOR, be decided by arbitration in accordance with the Construction industry Arbitration Rules
of the American Arbitration Association then obtaining. This Agreement so to arbitrate shall be specifi- 
cally enforceable under the prevailing arbitration law. The award rendered by the arbitrators shall be
final, and judgment may be entered upon it in any court having jurisdiction thereof. 

Notice of the demand for arbitration shall be filed in writing with the other party to the Agreement and
with the American Arbitration Association, and a copy shall be filed with the ENGINEER. The demand
for arbitration shall be made within the 30 day period specified in Article 47 where applicable, and in all
other' cases within a reasonable time after the claim, dispute or other matter in question has arisen, and

in no event shall it be made after institution of legal or equitable proceedings based on such claim, dis- 

pute or other matter in question would be barred by the applicable statute of limitations. 

The CONTRACTOR will carry on the Work and maintain the progress schedule during any arbitration pro- 
ceedings, unless otherwise agreed by him and the OWNER in writing. 
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SUPPLEMENT

TO

TIPPETT & GEE FORM 200 -A
GENERAL CONDITIONS

These conditions are applicable to all specifications issued with the above named Tippett & Gee forms. 

I. Intent

These conditions apply specifically to Site Preparation GC - 1022, Gibbons Creek S. E.S. 

Texas Municipal Power Agency

described in the Specifications. 

11. Location of Plant

The site of the generating plant is as follows: 

a Fort Worth and Denver b Iola
NEAREST RAILROAD

C. State # 30/ # 244 _ d. _ - Raved

HIGHWAY NO PAVED. IMPROVED, ETC. 

at an elevotion of 260 feet above sea level. 

III. Auxiliary Services

RAILROAD STATION

e. 
MILES FROM NEAREST RAILROAD STATION

Water necessary for construction purposes will be available to the Contractor, 
at or near the job site. 

IV. Storage and Office Space

a. Storage

The Contractor must provide his own protected storage space at a location on the plant site as

directed by the Owner or his representative. The materials or equipment to be used for this
Specification must be so stored that they will not deteriorate by external causes. 

b. Office

Office space within the plant building will not be available to the Contractor. Location for an office will
be provided by the Owner as directed by the Owner or his engineer. Contractor must provide a
suitable building with light, heat and telephone service. 

c. Toilets

Sanitary facilities must be provided by the Contractor for his employees in a location approved by the
Owner or his engineer. They must be in accordance with the rules and regulations of the locality of
the plant ( state, county or city). Use of the plant facilities will not be permitted. 

T& G Form No. 200• A. 1
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d. Removal

The facilities described above under a, b, and c, must be removed after the Contractor has completed

the contract or at such earlier time as requested by the Owner or his engineer unless, by mutual
agreement between the Contractor and the Owner, the latter decides to take over any or all of these
facilities. 

V. Cooperation

The Contractor shall cooperate with all other contractors and with the Owner' s plant personnel. 

VI. Construction Drawings

The Owner will furnish to the Contractor 6 sets of construction prints without charge: 

additional sets will be available to the ContraactorTlat $_ • 0% per sq. ft. or $ • 00 per

sheet, whichever is less. These are not Contractor' s drawings. 

VII. Informative Material

Unless otherwise stipulated in the Specification, the Contractor must submit to the Owner or his

engineer, the following materal: 

Ia. Drawings

1-. 10
1. During construction: 3 sets of prints as outlined in the Specifications and 11

QUANTITY QUANTITY

sets of manufacturer' s prints, certified for the job. One print of each drawing will be returned
to the Contractor either approved or annotated. A corrected drawing must then be submitted until
the design is finally approved. Of the finally approved drawing, 4 prints shall be submitted

to the Owner or his engineer. 
QUANTITY

2. After completion: as requested sets of all prints; 2 sets of Con - 
QUANTITY QUANTITY

tractor' s prints to be reproducible. 

IVIII. Breakdown of Prices and Costs

a. Within 10 days after receipt of notice of award, the Contractor shall submit to the Owner or

his engineer for approval a detailed breakdown of the bid price and a detailed construction

schedule. The breakdown shall contain an itemized list of all component parts of the Project com- 

plete with quantities, unit prices and total costs, the sum of which shall equal the bid price. This, 

upon approval, shall constitute the basis on which partial payment will be made. 

b. Within 30 days after Completion of the Project, the Contractor shall submit to the Owner or his

engineer a complete breakdown of costs by accounts, in accordance with the FPC Uniform System
of Accounts prescribed for Public Utilities and Licensees, Class A and B. 

TiG Form No. 2W,A• 1
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CONTRACT AGREEMENT

THIS AGREEMENT, made and entered into this 20th day of June

19 77 , by and between the TEXAS MUNICIPAL POWER AGENCY

acting through its BOARD OF DIRECTORS therebnto duly

authorized so to do, Party of the First Part,' and hereinafter called the Purchaser, and

R. N. ADAMS CONSTRUCTION COMPANY , Kaufman, Texas

a CORPORATION of DELAWARE , 

Party of the Second Part, and hereinafter called the Contractor. 

WITNESSETH: 

THAT WHEREAS, the Purchaser has caused to be prepared, in accordance with law, 

specifications, plans, and other contract documents for the work herein described, and has

approved and adopted said documents, and has caused to be published, in the manner and for

the time required by law, an advertisement for and in connection with

SITE PREPARATION

in accordance with the terms of this Contract; and

WHEREAS, the said Contractor, in response to such advertisement, has submitted to the

Purchaser, in the manner and at the time specified, a sealed proposal in accordance with the

terms of said advertisement; and

WHEREAS, the Purchaser, in the manner prescribed by law, has publicly opened, examined, 
and canvassed the proposals submitted in response to the published invitation therefor, and as a

result of such canvass has determined and declared the aforesaid Contractor to be the best

bidder for the said work and has duly awarded to the said Contractor a contract therefor, for the

sum or sums named in the Contractor' s proposal, a copy therefor being attached to and made a
part of this Contract. 

NOW, THERFORE, in consideration of the compensation to be paid to the Contractor and of the

mutual agreements herein contained, the Parties to these presents have agreed and hereby
agree, the Puchaser for itself and its successors, and the Contractor for itself, himself, or

themselves, or its, his, or their successors and assigns, or its, his, or their executors and

administrators, as follows: 

Farm 210
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7 ARTICLE I. That the Contractor shall ( a) furnish all tools, equipment, supplies, 

superintendence, transportation, and other construction accessories, services, and facilities; 

b) furnish all materials, supplies, and equipment specified and required to be incorporated in

and form a permanent part of the completed work; ( c) provide and perform all necessary labor; 
and, in a good, substantial, and workmanlike manner and in accordance with the provisions of

the General Conditions and the Special Conditions of this Contract, which are attached hereto

and made a part hereof, and in conformity with the Contract Plans and Specifications designated
and Identified therein) ( d) execute, construct, and complete all work included in and covered by

M

1

1

1

1

1

1

1- 

the Purchaser' s official award of this Contract to the said Contractor, such award being based on
the acceptance by the Purchaser of the Contractor' s proposal, or part thereof, as follows: 

FURNISH, DELIVER AND UNLOAD MATERIALS FOR AND SHALL CONSTRUCT, 

ERECT, AND FINISH IN A WORKMANLIKE MANNER AT THE PLANT SITE AREA

THE CONSTRUCTION ITEMS AS SET OUT IN AND IN COMPLETE ACCORDANCE

WITH SPECIFICATION GC - 1022

ARTICLE 11. That the Purchaser shall pay to the Contractor for the performance of the work
embraced in this Contract, and the Contractor will accept as full compensation therefor, the sum
subject to adjustment as provided by the Contract) of FIVE MILLION EIGHT HUNDRED SIXTY -NINE

THOUSAND, NINE HUNDRED NINETY -ONE DOLLARS

for all work covered by and included in the Contract award and designated in the foregoing
Article I; payment thereof to be made in cash or its equivalent, in the manner provided in the
General Conditions hereto attached. 

ARTICLE III. That the Contractor shall start work on, or within ten ( 10) days following, the
date of a written order from the Purchaser to the Contractor to proceed with the work to be

performed under the provisions of this Contract or on a subsequent date designated and

authorized by the Purchaser in said order, and that the ontractor shall complete said work

within eight ( 8) consecutive calendaNURSfrom and after the date of, or

subsequent date authorized in, the said order by the Purchaser to proceed. 
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IN WITNESS WHEREOF, the Parties hereto have executed this Contract as of day and year first
written. 

ATTEST: 

ATTEST: 

Ass t t secretary

TEXAS MUNICIPAL POWER AGENCY

By: 
Signature of Officer

Title
saw) 

R. N. ADAMS CONSTRUCTION COMPANY

Party of the second Part ( contractor) 

By: d
Signature of Officer

Vice- President

Title
seal) 

The foregoing Contract and Bond are in due form according to law and are hereby approved. 

Attorney

NOTE: This Contract must be signed by the President or Vice President of the Contractor' s firm and attested by the Secretary of the
firm. If the Contract is to be signed by any person other than the President or Vice President, then a Board Resolution authorizing said
person to sign and bind the firm must be Included with each copy of the Contract. 
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PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS that we, the undersigned

R. N. ADAMS CONSTRUCTION COMPANY

hereinafter referred to as " Contractor ", and

AMERICAN GENERAL INSURANCE COMPANY , 

a Corporation organized and existing under the laws of the State of

TEXAS and duly authorized to transact business in the State
of Texas, as Surety, are held and firmly bound unto the TEXAS MUNICIPAL
POWER AGENCY, hereinafter referred to as " Purchaser ", in the sum of

FIVE MILLION EIGHT HUNDRED SIXTY -NINE THOUSAND, 

NINE HUNDRED NINETY - ONE DOLLARS AND Fifty -four cents DOLLARS

5, 869, 991. 54 ) lawful money of the United States of America, 
for the payment of which sum, well and truly to be made to the aforesaid
Purchaser, Contractor and Surety bind themselves and their heirs, execu- 

tors, administrators, successors, and assigns, jointly and severally, by
these presents. 

M

1

1

WHEREAS, on. the 20th day of June , 19 77, the above

named Contractor entered into a written " Contract" with the aforesaid

Purchaser for furnishing materials, supplies, construction tools, equip- 
ment, and plant, and the performance of all necessary labor, for and in

connection with the construction of certain improvements designated, de- 

fined, and described in the said Contract and the conditions thereof, and

in accordance with the Contract drawings and specifications therefore, all

of which are made a part of this instrument as fully and completely as if
set out in full herein; and

WHEREAS, it was a condition of the Contract awarded by the Purchaser to
Contractor that these presents be executed by the Contractor and Surety; 

NOW, THEREFORE, if the said Contractor shall and will, in all particulars, 

well, duly, and faithfully observe, perform and abide by each and every
covenant, condition, and part of the said Contract, and the conditions, 

specifications, drawings, and other Contract documents thereto attached or, 

by reference, made a part thereof, according to the true intent and meaning
in each case, then this obligation shall be null and void; otherwise, it

shall remain in full force and effect, and the above sum shall be payable

to Purchaser on demand. 

T &G FORM 402 -5
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IT IS THE INTENTION OF SURETY fully and completely to indemnify and in all
things save harmless the Purchaser against loss, expense, and / or damage

arising from any failure or failures on the part of Contractor, Principal

herein, in faithfully and fully carrying out the. terms of the Contract
between Contractor and Purchaser, as the said Contract may be amended, modi- 

fied, or changed from time to time, and in faithfully and fully carrying out
the work to be done under the Contract. 

This bond and all obligations created hereunder shall be governed by the laws
of the State of Texas. 

ANY RETENTION to be withheld by Purchaser and otherwise to have been paid to
Contractor is not intended for Surety' s benefit and shall not inure thereto. 

TSG FORM 402 - 5
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PROVIDED, FURTHER, that this bond shall bind. Contractor and Surety to
Purchaser for one year after the date of acceptance by Purchaser of the
work done under the Contract to guarantee payment for all repairs or

replacement required to correct defective workmanship or materials, and

PROVIDED, FURTHER, that this bond is executed pursuant to the provisions

of Article 5160 of the Revised Civil Statutes of Texas, as amended, and

all liabilities on this bond shall be. determined in accordance with the
provisions of said Article to the same extent as if it were copies at
length herein, and

PROVIDED, FURTHER, that if the said Contractor shall fail to pay all just
claims and demands by, or in behalf of, any employee or other person, or

any firm, association, or corporation, for labor performed or materials, 
supplies, or equipment furnished, used, or consumed by said Contractor or
his, their, or its subcontractor or subcontractors in the performance of
the said work contracted to be done, then and in that event the aforesaid

Surety will pay the full value of any and all such claims or demands in
any total amount not exceeding the amount of this obligation, together with

interest as provided by law. 

THE UNDERSIGNED SURETY, for value received, hereby stipulates and agrees
that no extension of time, change in, addition to, or other modification

whatsoever of the terms of the Contract or work to be performed thereunder, 

or of the specifications or other Contract document or Contract documents, 

shall in any wise effect its obligation on this bond and said Surety does
hereby waive notice of any such extension of time, change, addition, or

modification. Surety further waives notice of any default, delay, or defect

by Contractor in the performance of the Contract, and agrees that Surety
shall be bound to take notice of and shall be held to have knowledge of all

acts or omissions of the said Contractor in all matters pertaining to said
Contract. 

1

1

1

IT IS THE INTENTION OF SURETY fully and completely to indemnify and in all
things save harmless the Purchaser against loss, expense, and / or damage

arising from any failure or failures on the part of Contractor, Principal

herein, in faithfully and fully carrying out the. terms of the Contract
between Contractor and Purchaser, as the said Contract may be amended, modi- 

fied, or changed from time to time, and in faithfully and fully carrying out
the work to be done under the Contract. 

This bond and all obligations created hereunder shall be governed by the laws
of the State of Texas. 

ANY RETENTION to be withheld by Purchaser and otherwise to have been paid to
Contractor is not intended for Surety' s benefit and shall not inure thereto. 

TSG FORM 402 - 5
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IN TESTIMONY WHEREOF, the said Contractor has hereunto set his hand and

the said Surety has caused these presents to be executed in its name, and

its corporate seal to be hereunto affixed,:. by its attorney -in -fact there- 
unto duly authorized so to do, at KAUFMAN, TEXAS

on this the : z S ' day of JuNf , 192-L. 

R. N. ADAMS CONSTRUCTION COMPANY

Contractor

By: Gam.. 
Signature of Officer

Vice - President

Title Seal

ATTEST: 

1  wrMann  1./ 

AMERICAN GENERAL INSURANCE COMPANY

Surety ompany

By: 
Atto ney- in- Fact S 1 — 

Accompany this bond with Attorney - in- Fact' s authority from the Surety company
certified to include the date of the bond. 

NOTE: This Bond must be signed by the President or Vice - President of the
Contractor' s firm and attested by the Secretary of the firm. If the Bond is

to be signed by any person other than the President or Vice - President, then

the Board Resolution authorizing said person to sign and bind the firm must
be included with each copy of the Bond. 

T &G FORM 402 - 5
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CERTIFIED COPY

AMERICAN GENERAL INSURANCE COMPANY

HOUSTON, TEXAS

GENERAL POWER OF ATTORNEY

BONDS FOR UNLIMITED AMOUNTS) 

Know All Men by these Presents: 

No. 

That the AMERICAN GENERAL INSURANCE COMPANY, a corporation, duly incorporated under the laws of the

State of Texas, doth hereby constitute and appoint Connie J. Jones, Paul J. Jones and

Connie J. Jones, Jr. , jointly or severally, 

of the City of Waco , State of Texas , to be its true

and lawful attorney -in -fact for the following purposes, to -wit: 

To sign its name as surety, and to execute, seal and acknowledge any and all bonds, recognizances, obligations, stip- 
ulations, undertakings or anything in the nature of the same, and to respectively do and perform any and all acts and things
set forth in the appended resolution of the Board of Directors of the said AMERICAN GENERAL INSURANCE COMPANY; 
provided, that the penal sum of no single one of such bonds, recognizances, obligations, stipulations or undertakings shall

exceed the sum of Unlimited Dollars

I ); the Company hereby ratifying and confirming all and whatsoever the said attorney -in -fact may lawfully
do in the premises by virtue of these presents, but reserving to itself full power of substitution and revocation. 

In Witness Whereof, The said AMERICAN GENERAL INSURANCE COMPANY, pursuant to a resolution passed
by its Board of Directors, at a meeting held on the 11th day of September, A.D. 1930, a certified copy of which is hereto
annexed, has caused these presents to be sealed with its corporate seal, duly attested by the signature of its President, 

Vice - Presidents and Secretary this 5th day of May , A. D. 19 65

SEAL) 
George W. FleetATTEST: ( Signed) g

Secretary. 

STATE OF TEXAS

COUNTY OF HARRIS, ss: 

CITY OF HOUSTON. 

American General Insurance Company

T
By (Signed) 

T. F. Smith

Vice President. 

On this 5th day of May in the year 19_ b5__ before me personally came

T. F. Smith

to me known, who, being by me duly sworn, did depose and say: That he resides in Houston, Texas; that he is Vic a Presi- 
dent of the AMERICAN GENERAL INSURANCE COMPANY, the corporation described in and which executed the above
instrument; that he knows the Seal of said corporation; that the Seal affixed to said instrument is such corporation Seal; 
that it was affixed to such instrument by and under authority conferred by the Board of Directors of said corporation; and
that he signed his name thereto by like authority. 

SEAL) 

I- A -76 -1

Signed) Harriet Stewart

Notary Public, Harris County, Texas
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PAYMENT BOND

STATUTORY PAYMENT BOND PURSUANT TO ARTICLE 5160
OF THE REVISED CIVIL STATUTES OF TEXAS, AS AMENDED

KNOW ALL MEN BY THESE PRESENTS, that

R. N. ADAMS CONSTRUCTION COMPANY

hereinafter called the principal( s), as Principal( s) and

AMERICAN GENERAL INSURANCE COMPANY

hereinafter called the Surety( s), being a Corporate Surety licensed to do busi- 
ness in the State of Texas as Surety( s), are held and firmly bound unto the
TEXAS MUNICIPAL POWER AGENCY ( hereinafter called the Obligee), in the amount of
FIVE MILLION EIGHT HUNDRED SIXTY -NINE THOUSAND

NINE HUNDRED NINETY - ONE DOLLARS AND Fifty -four cents Dollars ($ 5, 869, 991. 54 ) 

for the payment whereof, the said Principal and Surety binds themselves, and their

heirs, administrators, executors, successors and assigns, jointly and severally, 
firmly by these presents. 

WHEREAS, the Principal has entered into a certain written contract ( " Contract ") 
with the Obligee, dated the 20th day of June , 1977 , to supply certain
labor and / or materials for the—'Gibbons Cree team E ectric ation, Unit No. 1, 
located near Carlos, Texas, all of such work to be dope as set out in said

Contract and in the Contract documents, all of which are hereby referred to and
made a part hereof as fully and to the same extent as if copies at length herein, and

WHEREAS, it was a condition of such Contract that Principal execute this bond, 

NOW, THEREFORE, in consideration of the sums paid in Principal and Surety by
Obligee, the condition of this obligation is such, that if the said Principal

shall timely pay all claimants supplying labor and / or material to said Principal
or a subcontractor in the prosecution of the work provided for in such Contract, 
then, this obligation shall be void; otherwise to, remain in full force and effect. 
It is also understood and agreed that the provisions of this bond shall inure to

the benefit of any person, firm or corporation who may furnish to Principal any
machinery or equipment and / or other material or both, for or in connection with

the performance of the Contract. 

PROVIDED, HOWEVER, that his bond is executed pursuant to the provisions of Article
5160 of the Revised Civil Statutes of Texas, as amended, and all liabilities of

this bond shall be determined in accordance with the provisions of said Article to
the same extent as if it were copies at length herein, and

TSG FORM 402 - 4
Rev. 12- 76 PB - A - 1
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PROVIDED FURTHER, that in consideration of the sums paid to Surety in exchange
for Surety' s agreement hereunder, Surety relieves Obligee of any obligation
whatsoever to notify Surety ( 1) of any default, delay or other failure by Princi- 
pal in complying with the terms of the Contract between Principal- and Obligee, 
including, but not limited to, terms relating to the payment by Principal of
all consideration owed to claimants supplying labor and materials for the perfor- 
mance of said Contract, or ( 2) of any change, modification, extension, or alter- 

ation whatsoever in the Contract between Obligee and Principal or the work to be
done pursuant to said Contract. Surety agrees that Surety shall be bound to take
notice of and shall be held to have knowledge of all acts or omissions of Princi- 
pal in relation to the Contract, and

PROVIDED FURTHER, that Obligee shall have the right to apply any retention with- 
held from Principal pursuant to their Contract in any manner Obligee determines
to be appropriate. It is the express intent of Obligee, and Surety so agrees, 
that no such retention shall inure to the benefit of Surety or lessen Surety' s
obligation hereunder. 

IN WITNESS WHEREOF, the said Principal( s) and Surety( s) have signed and sealed

this instrument th i s 18 day of u N l g 77 . 

R. N. ADAMS CONSTRUCTION COMPANY

Principal

Signature of Officer

ATT

Vice - President

Title ( Seat) _ 

Ass' tSecretary

AMERICAN GENERAL INSURANCE COMPANY-- 

Surety Company

B

Attorney - in -Fact al

ATTEST: 

Accompany this bond with Attorney -in- Fact' s authority from the surety company
certified to include the date of the bond. 

NOTE: This Bond must be signed by the President or Vice- President of the Con- 
tractor' s firm and attested by the Secretary of the firm. If the Bond is to

be signed by any person other than the President or Vice- President, then a

Board Resolution authorizing said person to sign and bind the firm must be
included in each copy of the Bond. 

T& G FORM 402 - 4 PB - A - 2
Rev. 12 - 76
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AMERICAN GENERAL INSURANCE COMPANY

HOUSTON, TEXAS

No. 

GENERAL POWER OF ATTORNEY

BONDS FOR UNLIMITED AMOUNTS) 

Know All Men by these Presents: 

That the AMERICAN GENERAL INSURANCE COMPANY, a corporation, duly incorporated under the laws of the

State of Texas, doth hereby constitute and appoint Connie J. Jones, Paul J. Jones and

Connie J. Jones, Jr. , jointly or severally, 

of the City of Waco , State of Texas , to be its true

and lawful attorney -in -fact for the following purposes, to -wit: 

To sign its name as surety, and to execute, seal and acknowledge any and all bonds, recognizances, obligations, stip- 
ulations, undertakings or anything in the nature of the same, and to respectively do and perform any and all acts and things
set forth in the appended resolution of the Board of Directors of the said AMERICAN GENERAL INSURANCE COMPANY; 
provided, that the penal sum of no single one of such bonds, recognizances, obligations, stipulations or undertakings shall

exceed the sum of Unlimited Dollars

the Company hereby ratifying and confirming all and whatsoever the said attorney -in -fact may lawfully
do in the premises by virtue of these presents, but reserving to itself full power of substitution and revocation. 

In Witness Whereof, The said AMERICAN GENERAL INSURANCE COMPANY, pursuant to a resolution passed
by its Board of Directors, at a meeting held on the 11th day of September, A.D. 1930, a certified copy of which is hereto
annexed, has caused these presents to be sealed with its corporate seal, duly attested by the signature of its President, 

Vice - Presidents and Secretary this 5th day of May , A. D. 19 65

American General Insurance Company

7 

SEAL) 
George W. Fleet

ATTEST: ( Signed) 

Secretary. 

STATE OF TEXAS

COUNTY OF HARRIS, ss: 

CITY OF HOUSTON. 

By ( Signed) 
T. F. Smith

Vice President. 

On this 5th day of May in the year 19 65 before me personally came

T F Smith

tome known, who, being by me duly sworn, did depose and say: That he resides in Houston, Texas; that he is Vice Presi- 
dent of the AMERICAN GENERAL INSURANCE COMPANY, the corporation described in and which executed the above
instrument; that he knows the Seal of said corporation; that the Seal affixed to said instrument is such corporation Seal; 
that it was affixed to such instrument by and under authority conferred by the Board of Directors of said corporation; and
that he signed his name thereto by like authority. 

SEAL) 

Signed) Harriet Stewart

Notary Public, Harris County, Texas

A -76 -1
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TIPPETT E GEE, INC. 

CONSULTING ENGINEERS

ABILENE, TEXAS

S P E C I F I CAT I O N S

FOR

SITE PREPARATION

GIBBONS CREEK STEAM ELECTRIC STATION

UNIT NO. I

TEXAS MUNICIPAL POWER AGENCY

I. GENERAL

A. SCOPE OF WORK

GC - 1022

The Texas Muncicpal Power Agency will construct a steam electric power station using Grimes
County, Texas, lignite as the boiler fuel. Tex. s Municipal Power Agency, has been designated

as the agent and as such, will enter into contracts as Purchaser for all materials, equipment

and construction necessary for the power project. 

The plant will be located in Grimes County, approximately 1. 5 miles north of Carlos, Texas. 
The site will be served by a spur from the Fort Worth and Denver Railroad and the Chicago Rock
Island and Pacific Railroad. The plant site may be reached by all- weather roads. 

Contractor shall furnish, deliver and unload materials for, and shall construct, erect, and
finish in a workmanlike manner at the plant site area the construction items as set out in
these specifications and /or shown on the drawings. 

B. SUPPLEMENTARY DOCUMENTS

The following are attached hereto and form a part hereof: 

1. General Conditions. ( Form 200 -A, Rev. 12 - 68). 

2. Contract Documents. ( Form 210, Rev. 1- 10 -75). 

3• Technical Specifications. 

4. The " Suinviary of Proposal" consisting of the accompanying forms. 

C. TEXAS USE TAX

The Texas Municipal Power Agency is exempt from any Federal excise and transportation taxes
and Texas State sales tax. Successful Contractor shall contact the Owner for a copy of their
exemption certificate. 

D. DEFINITIONS

Wherever the terms " Tippett L Gee, Consulting Engineers" and " Engineers" are used, they refer
to Tippett b Gee, Inc. 

Where specific brand names or manufacturers are used, they are used as a measure of quality, 

and equipment approved equal by the Purchaser or Engineers may be substituted. 



GENERAL

E. PROPOSAL INFORMATION

GC- 1022

Proposal shall include the following: 

1. The Summary of Proposal, seven ( 7) copies, consisting of the accompanying form, properly
completed. 

2. Bid Bond properly completed and attached to the original proposal. 

F. INTERPRETATIONS OF PLANS AND SPECIFICATIONS

1. Oral interpretations are not binding. Verbal statements do not form a part of or alter

In any way the Plans, Specifications or Contract Documents. 

2. It is understood and agreed that the work shall be performed and completed according to the

true spirit, meaning and intent of the Plans, Specifications and Contract. It is

incumbent upon the Contractor that he shall furnish the work complete and that the work

be satisfactory in all respects and fulfill the guarantee of the specifications. 

it

M
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Should any information be omitted from the specifications which is necessary to clear
understanding of the work, or should it appear that various instructions are in conflict, 
the Contractor shall request in writing written instructions from the Engineers before
proceeding with the work affected by such omissions and / or discrepancies. 

3. Questions concerning interpretation or intent of the Plans, Specifications or Contract

Documents should be directed to: 

Mr. W. G. Hollowell, P. E. 

Tippett b Gee, Inc. 

502 North Willis Street

Abilene, Texas 79603

Any interpretation will be made only by addendum to the Specifications or Contract Documents. 

4. Copies of such addenda as may be issued will be furnished to all holders of specifications. 

5. Each bidder is required to acknowledge receipt of all addenda by listing all such addenda
In his proposal. 

G. SITE INSPECTION

Arrangements for Bidders to inspect the site shall be made by contacting John Hill, Texas

Municipal Power Agency, 1706 Texas Avenue, Bryan, Texas 77801, phone 713- 779 -0616. 

H. CANCELLATION SCHEDULE

Since final approval to proceed with construction on this project cannot be made until approval of
Environmental Assesment Report and reasonable assurance that certain other permits and leases can
be obtained, there exists a possibility that the start of work may be delayed. Contractors shall

include in their proposals a cancellation schedule by months from July 1, 1977 through January 1, 
1978, stating charges, if any, to be added to their proposal for each month' s delay in notice to
proceed. 

I. CONSTRUCTION SHACK

Contractor shall provide temporary office facilities at the site of the work for the Owner' s

I
Engineers. The facilities shall be provided from the beginning of construction until completion
of Contractor' s work. The structure shall be weatherproof, adequately heated, insulated, 

lighted and air conditioned. The building shall be approximately 15' X 20' and shall have a

4' X 10' table along one wall. A suitable mobile trailer may be furnished in lieu of the

I
15' X 20' building. Furnishings shall include two office desks with swivel chairs and a four

section metal filing cabinet. 

1- 2
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GENERAL GC - 1022

J. LINES AND ELEVATIONS

Contractor shall employ a competent engineer or land surveyor to determine lines and elevations. 
Contractor shall lay out the work and shall be responsible for its correctness. He shall

correct at his own expense all errors in the work arising from his inaccuracy. 

K. DRAWINGS ( CONTRACTOR' S) 

1. Shop Drawings: 

Submit shop drawings in triplicate to the Engineers for approval. After shop drawings
have been checked and corrections made, four ( 4) copies shall be furnished to the Engineers. 

Manufacturing or fabrication of any material or the performing of any work prior to
approval of shop drawings will not be permitted. 

The approval of shop drawings will be for size and arrangement of materials and
appurtenances. Any errors in dimensions shown on shop drawings shall be the responsibility
of the Contractor. 

2. Drawing Addressing: 

Unless notified otherwise, drawings shall be addressed as follows: 

Tippett b Gee, Inc. 

502 North Willis Street

Abilene, Texas 79603

Attention: Site Preparation, GC - 1022

Gibbons Creek S. E. S. 

Unit No. 1

L. PRIORITIES AND COMPLETION DATES

Contractor shall give special priority to the following items of work and shall adhere to
completion periods specified: 

1. Earthwork and grading in the Turbine Room and Boiler areas: four months after notice to
proceed. 

2. Plant access road: five months after notice to proceed. 

3. Railroad No. 1 and Railroad No. 2: five months after notice to proceed. 

4. All remaining work: eight months after notice to proceed. 

M. WORK DESCRIPTION

A list of the work as hereinafter specified and / or shown on the drawings, includes in general, 

but is not limited to the following: 

1. Clearing, grubbing and removal and stockpiling of topsoil. 

2. Excavating, backfilling and grading on the plant site. 

3. Construction of Ash Disposal Ponds, Sludge Disposal Pond and Yard Collection Pond. 

4. Broadcast sprigging of pond slopes with Coastal Bermudagrass. 

5. Riprap of selected areas. 

6. Plant roads. 

7. Culverts in plant area. 

1 - 3
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8. Lime treatment and base course. work on plant access road. 

9. Reinforced plastic pipe at ash disposal ponds. 

10. Project sign. 

III. Furnishing Engineer' s temporary office. 

12. Establishing profile grade for plant railroads. 

N. DRAWINGS ( CONSULTING ENGINEER' S) 

The following drawings by Tippett 6 Gee, Inc., dated or revised as noted, are included herewith

a - d hereby made a part hereof. All work shown on these drawings or covered in the

specifications shall be done by this Contractor unless specifically noted otherwise. 

C- 230 - 001 - 1 Plant Site Layout

C- 230 - 002- 1 Soil Boring Plot Plan

C- 230 - 003 Sections, Site - Grading

C- 230 - 004- 1 Sections, Site - Grading

C- 230 - 005 Plant Railroads

C- 230 - 006 Plant Access Road

C- 230 - 007- 1 Culvert Details

C- 230 - 008 Miscellaneous Details

C- 230 - 009 Plant Access Haul Road

0. PROPOSAL PERIOD

Contractor' s proposal shall remain valid for acceptance by the Texas Municipal Power Agency
for a period of 90 days from the date of bid opening. 

P. CLARIFICATION

Drawing C- 230 - 001 indicates chain - link security fence. This fence will not be installed by this
Contract. Drawing C- 230 - 001 also indicates contours joining the C. W. Intake structure. 

Contours for the C. W. structure will be in accordance with drawing C- 230- 004, Sections, 

site- grading. Plant facilities such as buildings, boiler, receiving hoppers, etc., shown on

the drawings are for information only and their construction is not a part of this Contract. 

The only pipes to be installed under this contract are the two reinforced plastic pipes in
the ash ponds, all concrete pipes In culverts, the C. I. drain pipe in the F. O. Facility dike
and the C. I. drain pipe in the Pump Complex dike. The water lines from the Turbine Room to
the C. W. Intake Structure and the C. W. Discharge Seal Well and the sewer lines are shown

for information purposes only and are not a part of this contract. 

1 - 4
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II. EARTHWORK

A. APPLICABLE CODES AND STANDARDS

GC - 1022

All references to the following publications are to be latest issue of each, together with

the latest additions and / or amendments thereto, as of* the date of contract. References to

the sponsoring agencies will be made in accordance with the abbreviations indicated. 

ASTM . . . . . American Society for Testing and Materials Standard Specifications. 

ASA . . . . . American Standards Association Standard Specifications. 

AASHTO . . . . American Association of State Highway and Transportation Officials
Standard Specifications

THD . . . . . Texas State Department of Highways and Public Transportation. 

B. GEOTECHNICAL DATA

At the end of the specifications there is a Data Section which includes logs of the borings
made at the site. The location of the borings are shown on the drawings. This information

is furnished for Contractor' s convenience; in using it Contractor assumes the risk, as
Purchaser and the Consulting Engineers assume no responsibility for accuracy of information
shown thereon. Contractor will be permitted to make his own soil investigations, but same

shall be made at no cost to Purchaser and type and location shall be as approved by Owner. 

C. LINES AND GRADES

Contractor shall lay out lines and grades from existing property lines and bench marks on
property and ba fully responsible for correctness of such lines and grades and for proper
execution of WORK to such lines and grades. 

Purchaser reserves right to verify correctness of lines and grades during progress of WORK. 
Such verification by Purchaser will not relieve Contractor of responsibility as specified
foregoing. 

Contractor shall preserve and maintain all bench marks and reference points established by
Purchaser. Should Contractor, during prosecution of WORK, destroy or remove any bench marks
and / or reference points established by Purchaser, the cost to Purchaser of re- establishing
these bench marks and / or reference points will be charged to Contractor. 

II - 1

f

D. CLEARING

Prior to performing excavation or fill work, areas in which such work is to be done shall
be cleared, grubbed and the top soil removed. 

1. Clearing: 

Clearing is defined as removal and disposal of all trees, down timber, snags, brush, 

hedges, bushes and all other vegetation or organic materials, and also all rubbish, 

debris or other foreign or objectionable materials above ground surface, except removal
of sod and topsoil. 

Trees shall be felled in such manner as not to damage other trees or other vegetation

which are to remain in place nor damage existing structures and facilities nor constitute
a hazard to traffic or life. 

2. Grubbing: 

Grubbing is defined as removal and disposal of all stumps, large roots, buried logs and

all other objectionable material from below ground surface. Explosives may be used
only if specifically approved and their use shall conform to all applicable laws and

Isafety regulations. 

II - 1
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EARTHWORK

3. Disposal: 

GC- 1022

All materials from clearing and grubbing operations shall be Contractor' s property and
shall be promptly disposed of off the site. Accumulation of such materials on premises

Is not permitted. If Contractor desires to burn materials, the obtaining of a burning
permit shall be Contractor' s responsibility. 

4. Removal of Topsoil: 

Topsoil in areas to be excavated or filled shall be removed, stockpiled and saved at

various locations on the site nearby where it is to be reused. Stockpile locations

shall be as approved by Engineer. Topsoil shall be carefully stripped off, stored in a

stockpile and kept clean and free of all foreign material. Sod and other vegetation

shall be removed from the topsoil before it is stockpiled. Topsoil, in a 12 inch

thickness shall be placed on the outside and top of the ash disposal pond berms, on the

outside and inside face of the yard collection pond, on the south slope of switchyard
area, on the north, east and west slopes of Lignite Handling area, and on the outside

and top of the sludge disposal pond berm. No topsoil will be placed in areas specified

for riprap. 

E. EXCAVATION

Excavation is defined to include all incidental clearing, all excavation and disposal of
excavated materials, all protection, sheeting, shoring, bracing, all dewatering, and
preparation of bearing areas as required to properly install and complete the WORK, regardless
of portions of WORK for which required, and regardless of nature of materials encountered

in excavating. 

1. Protection and Support: 

a. Contractor shall provide all protection and support as required to properly install
the WORK, as required for protection and support, of the WORK and of adjacent
structures and improvements, and as required for safety of traffic and life. 

b. Protection and support shall include temporary sheeting, bracing, shoring and coffer- 
dams. All temporary sheeting, bracing, shoring and cofferdams shall be as approved, 
and all such temporary work shall be removed by Contractor when its use is no longer
required, unless otherwise requested or approved. 

c. Banks at excavations shall be protected and supported, where necessary or where
requested, so that the banks and bottoms will be maintained and adjacent structures

or other construction will be protected from damage caused by an earth movement. 

d. Protection and support shall be arranged for minimum interference with pipe laying
and similar work. 

2. Formwork: 

Earth excavations shall be of sufficient size to allow for placing of formwork for
concrete, for inspection of formwork and surfaces of completed concrete, and for damp- 
proofing, waterproofing, pipework, etc. 

3. Bearing Areas: 

a. Bearing areas for all Foundations shall be inspected and approved by the Consulting
Engineers before any concrete is placed. If bearing areas are not suitable, as
determined by the Consulting Engineers, Contractor may be requested to carry the
excavations deeper to more suitable bearing material; such additional excavation

will be paid for on the unit price basis set forth for the WORK. 

b. All foundations shall be placed on undisturbed soil unless otherwise indicated or
approved. 

c. Before placing any concrete for beams or slabs on fill, the soil shall be well tamped. 

11- 2
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d. Before placing any concrete on soil that will absorb water, the surface of the soil

shall be thoroughly wet with clean water immediately before the concrete is placed. 

4. Excavation for Pipework: 

a. Make excavation for this work true to grade, profile and alignment, and so as to
provide full, even and continuous bedding. 

5. Disposal of Excavated Materials: 

a. Deposit and spread, or stockpile, excavation materials suitable ( in opinion of

Consulting Engineers) for fill for backfill in quantities required and approved, 
on premises. 

F. FILL

Fill includes the following two classes, the use of each shall be as indicated. 

Class 1: Regular compacted fill, RCF. Regular compacted fill will be placed in all fill
areas that are not designated controlled compacted fill. 

Class 2: Controlled compacted fill, CCF. Controlled compacted fill will be placed in the

following fill areas: 

1. Embankments

2. Road beds

3. Railroad beds

4. All slopes steeper than 5 horizontal to 1 vertical ( 5: i) 

5. At all future structure locations, the dimensions obtained from drawing C- 230 -001
will be increased 20' for purposes of placing the CCF. For example, the

maintenance building which is 300' X 150' would have a CCF pad 320' X 170'. 

6. Switchyard area

7. Ash silo area ( all the area that will drain into culvert # 20) 

Services of Testing Laboratory: Where controlled compacted fill is specified, Purchaser

will furnish services of a Testing Laboratory to determine suitability of fill material, to

set optimum moisture contents, and to perform field tests to check on compliance with moisture

and density requirements. Contractor shall furnish Testing Laboratory with all required
quantities of fill material, from the same source as will be used for the WORK, as required
for test purposes. 

Solis available for compaction from cuts in the plant area include clays, silty clays, sandy

clays, clayey sands, and various mixtures of these soils. The moisture content data indicates

that these soils will be excavated, if in their present condition, at a moisture content

slightly below the optimum value. Comparison of dry unit weight test results with results of
compaction tests indicate that embankment shrinkage factors will range from 10 to 15 percent, 
excluding loss from the Contractor' s operation. 

Some highly plastic clays may be encountered. These clays with liquid limits in excess of

50 and plasticity indexes greater than 30 will not be permitted in the top two feet of any
embankment. 

The following Sections, Class 1, Regular Compacted Fill and Class 2, Controlled Compacted

Fill specify 90% and 95 %, respectively, of the maximum denisty obtained by the Texas
Highway Department Method ( TEX - 113 E). However, when highly plastic clays are encountered, 
the Standard Compaction Test ( ASTM D - 698) shall be used. For highly plastic clays, Class 1

and Class 2 fill shall be compacted to 90% and 95% respectively, of the maximum density
obtained by the Standard Compaction Test ( ASTM D - 698). 

1. Class 1, Regular Compacted Fill: 

a. Material: This material wall consist of the upper layers of clay material which
overlay the very dense fine sand material. All material used shall be as approved

by Engineer. 

ll - 3
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b. Preparation of Subgrade: Prior to placing regular compacted fill, strip areas to
be covered of all vegetation or other organic material or other foreign or deleterious
material. 

c. Compaction Densities: Build up fill to grade elevations indicated or required, with
suitable moisture control and compaction throughout placing, as specified in d. 
following, to produce a completed fill capable of supporting trucks and other heavy
construction equipment. All Class 1 fill shall be compacted to a minimum of 90% of the

maximum density obtained using Test Method Tex 113- E. The moisture content may vary
from a minimum of two nkrcent below to four percent_ above the optimum va ue as
d ned by the THD compaction Test Procedure, Test Method Tex 113 - E. 

d. Placing of Fill: Place as follows, unless otherwise approved or requested: 

1) Place fill, with suitable moisture content, in uniform horizontal layers not over

9" deep before compaction. 

2) For Type RCF cohesive fill, compact by use of sheeps foot roller or with other
ramming type equipment, as approved. 

3) In places inaccessible to large equipment, obtain required compaction with

mechanical rammers for Type RCF cohesive fill. 

2. Class 2, Controlled Compacted Fill: 

a. Material: Same as described for Class 1 regular compacted fill. 

b. Preparation of Subgrade: 

1) Subgrade to receive controlled compacted fill shall be inspected by the Consulting
Engineers to determine if it is suitable and has sufficient bearing capacity for
the fill material and loads to be placed over it. 

2) Prior to placing controlled compacted fill, strip areas to be covered of all
vegetation, top soil and all organic material or other foreign or deleterious
materials. 

3) Thoroughly break and turn soil underlying the filled area to depth of 6" before

deposition of fill material. Do breaking of ground no more than 200 feet in
advance of placing fill. 

c. Compaction Densities: 

During the compaction process the soil moisture content should be near the optimum
value to obtain desired fill characteristics. The water content may vary from a
minimum of two percent below, to four percent above the optimum value as defined by
the Texas Highway Department Compaction Test Procedure, Test Method Tex 113 - E, 

varying the compaction effort in accordance with the plasticity characteristics of
the soil. All Class 2 fill shall be compacted to a minimum of 95 percent of the
maximum dcns.ity obtained using Test Method Tex 113 - E. 

d. Placing of Fill: 

Place as follows, unless otherwise approved or requested: 

1) Place fill, with optimum moisture content, in uniform horizontal layers not over

9" deep before compaction. Add water, or dry out fill, to maintain optimum

moisture content throughout placing and compaction. 

2) For Type CCF cohesive fill, compact by use of sheeps foot roller or with other
ramming type equipment, as approved. 

3) In places inaccessible to large equipment, obtain required compaction with

mechanical rammers for Type CCF cohesive fill. 
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3. Surplus Fill Material: 

The dirt balance will result in a considerable surplus of fill material. This material

shall be stockpiled west of the plant ( bounded by Highway 244, Plant Access Road, Railroad

No. 3 and the Plant Access Haul Road) and in other areas as approved by the Engineer. The

stockpiled material shall be placed in a manner that would not obstruct existing drainage
flows nor be placed in a manner that could be easily washed down stream. 

G. BACKFILL

Backfill includes general backfilling around all work excavated for by Contractor, and also
all other backfill indicated on drawings as by Contractor. 

1. Material: 

Backfill shall be approved materials previously excavated at the site or materials
obtained from approved borrow pits : nd shall be free of sod or other deleterious or
foreign matter. 

2. Compaction: 

Backfill shall be built up to the grade elevations indicated or required, with suitable
moisture control and compaction throughout placing, in the same manner as specified in

F. 1., for Regular Compacted Fill. 

3. Backfill Around Underground Piping: 

Place backfill around underground piping, drain lines, etc., only after piping, drain
lines, etc.; have been tested and / or inspected and approved. Use special care in back - 

filling to see that backfill is free of cinders or other materials which may be injurious, 
in opinion of Consulting Engineers, to such piping, drain lines, etc. Provide backfill

free from rocks, hard lumps or clods larger than 3 inches. Do not use sod. Place

backfill below top of piping, drain lines, etc., in alternate layers on each side of

piping, drain lines, etc. 

H. GRADING

Consists of rough grading and finish grading as follows: 

1. Rough Grading: 

Cut, fill, spread and level during course of WORK to elevations indicated. 

2. Finish Grading: 

Fine grade and level to provide a smooth finish grade free of debris, foreign matter, 
objectionable stones, clods, lumps, pockets or high spots, properly drained and true to
indicate elevations. Do finish grading only near completion of WORK or when requested. 

I. POND CONSTRUCTION

Pond' construction includes the Ash Disposal Ponds, Sludge Disposal Pond and Yard Collection

Pond. Their construction shall conform to the shapes, locations and dimensions as shown on

the drawings, to the specifications herein and the items described as follows: 

1. Ash Disposal Ponds and the Sludge Disposal Pond: 

The clays, silty clays and sandy clays in the vicinity of the ash disposal ponds and
the sludge disposal pond are sufficiently impervious that it is not necessary to blanket
the ash disposal ponds and the sludge disposal pond where these clays are exposed. 

However, where silty sands, lignite, or any substance possessing a permeability greater
than 1. 0 X 10 - 7 CM / SEC are exposed, these materials will be over - excavated to a depth of

three feet and will be replaced with three feet of compacted medium to highly plastic
clay ( coefficient of permeability less than 1. 0 X 10 - 7 CM / SEC) to prevent water loss. 

Foundation preparation for the embankments will include a five foot inspection trench

backfilled with impervious clay at the inside toe of the embankment to assure that pervious

II -5
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Scarify the foundation soils to a depth of 12 inches, adjust the moisture content, 
and recompact to a density of at least 95 percent of the maximum dry unit weight as
determined by Standard Compaction ' rest ( ASTM D- 698) for highly plastic clays and the
Texas Highway Department Test Method ( TEX - 113E) for other soils types. The

moisture content may vary from a minimum of two percent below to a maximum of four
percent above the optimum value. 

d. Place embankment soils in thin loose lifts not exceeding nine inches in thickness, 
adjust moisture, and compact to 95 percent of Standard Compaction Test ( ASTM D - 698) 

for highly plastic clays and the Texas Highway Department Test Method ( TEX- 113E) for

other soil types, and at a moisture content ranging from two percent below the optimum
value to four percent above the optimum value. 

e. Use minimum slope ratios of 3 horizontal to one vertical. 

f. The downstream slope of the embankment will be covered with topsoil and then sprigged
to provide a good turf of Coastal Bermudagrass cover. 

g. Upstream slope protection will be provided by stone riprap placed on sand and gravel
bedding. Riprap will be placed from elevation 254. 0' to elevation 244. 0' at the
atom off --thc- sl ope< -- - 

I

h. Soils at this site are generally plastic and impermeable ( permeability coefficient
equal to 1 X 10 - 7 CM / SEC). However, if silty sands are encountered in any areas within
the pond, over - excavated to a depth of three feet and replaced with a compacted

clay blanket. Placement and compaction requirements will be as specified in Item d. 

J.",, BROADCAST SPRIGGING

Broad̀tast_5rigging of Coastal Bermudagrass shall „__consi -s -t of placing 12 inches of top
soil ( free from fẀiovs--wesds- ar- -other matter deleterious to the growth of Coastal
Bermudagrass), preparing the top soil, fertilizing the area, placing of Coastal Ber- 
mudagrass sprigs, disking, rolling and watering as directed by the Engineer. 

Areas to be sprigged are listed as follows: 

a. Top and outside slopes of the outer ash disposal dikes. 

b. Top and outside slopes of the sludge disposal dike. 

c. Top and slopes ( outside and inside) of the yard collection pond. dam. 

d. South slope of switchyard area. 

e. North, east and west slopes of the lignite storage area. 

f. Railroad No. 3

1. Planting Season: 

All sprigging shall be done between the average date of the last freeze in the Spring
March 1) and six weeks prior to the average date for the first freeze in the Fall
December 4). 
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Coastal Bermudagrass sprigs shall be obtained from a live growing source having a
healthy virile root system of dense, thickly matted roots throughout the soil. Sprigs

which have been dried out by exposure to the air and sun to such an extent as to damage
Its ability to grow when transplanted shall be rejected. 

The sprigs shall be free from noxious weeds or other grasses and shall not contain any
matter deleterious to its growth or which might affect its subsistence or hardiness when
transplanted. The sprigs shall come from a source that has been closely pastured, burned, 
or closely mowed and raked to remove all weeds and long standing stems. Sources from

which sprigs are taken shall be approved by the Engineer. 

Care shall be taken at all times to Keep the sprigs moist and protected from the sun and
wind from the time they are dug until planted. When so directed by the Engineer, the

sprig source shall be watered to the extent required prior to digging. The time between

digging and planting shall not exceed 24 hours. 

Sprigs shall be delivered to the planting site in a loose condition, or may be baled if
desired by the contractor. Sprigs shall be free of native soil. 

3. Soil Preparation: 

The top soil on which sprigging is to be placed shall be loosened by disking or other
approved method to a depth of not less than 4 inches. All large clods shall be pul- 
verized and boulders, rocks or other debris shall be removed until in the opinion of
the Engineer, a friable, firm seedbed is prepared. The contractor shall take full

advantage of weather conditions, but the work may be suspended when in the judgment
of the Engineer, the continuation of the same may result in unfavorable planting
conditions. ' When so directed by the Engineer, the planting site shall be watered to
the extent required prior to planting. After the planting site has been prepared for
sprigging, fertilization shall be uniformly distributed over the area in accordance with
the provisions of Item 5., Fertilizer. 

4. Sprigging: 

The sprigs shall be broadcast by hand or mechanically spread over the prepared area at- 
a minimum rate of 75 cubic feet of baled, live springs per acre. 

The sprigs shall be immediately disked under to a depth of 2 to 3 inches. 

The sprigged area shall then be rolled with a corrugated roller of the ' culttpacker, 
type. All rolling of slope areas shall be on the contour. 

The area shall then be thoroughly watered and kept in a moist condition as directed
by the Engineer. 

5. Fertilizer: 

Fertilizer shall be applied at planting time and after growth is established to insure
a satisfactory cover. Fertilizer types and rates of application are as follows: 

a. Planting time Rates of Application ( lbs / acre) 

N P20 5 K20

VO Ti0 0

II -8
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Mixture of: Ammonium Nitrate ( 33. 5 - 0 - 0) 120 ibs per acre

Superphosphate, triple ( 0 - 46 -0) 87 lbs. per acre

b. Growth Established Rates of Application ( lbs /acre) 

N P20 5 K20

0 0

6. Watering: 

The sprigged area shall be watered at such times and in the manner and quantity as
directed by the Engineer. 

K. SEEDING

1. Application: 

When specified on drawings, all seeding will be accomplished in accordance with current
THD specifications, Item 164. 

2. Planting Dates: 

All seed will be planted during January 1 to May 15. 

3. Seed Mixture: 

The mixture will consist of 4 pounds per acre of Green Sprangletop, 8 pounds per acre of
common Bermudagrass and 10 pounds per acre of K. R. Bluestem. 

4. Fertilization: 

Fertilizer rates, seed purity, and seed germination rates will be in accordance with current
THD specifications, Item 164 and Item 166. 

L. RIPRAP

Riprap shall be placed as indicated on the drawings and as specified below. The riprap
Indicated for the outfall pipe of culvert No. 20 shall be placed in a strip 10 feet wide
with the outfall pipe being in the center of the stip. The strip shall start at the end
of the outfall pipe and shall extend across the adjacent ditch and two feet up the dike

measured vertically) at the pump complex. 

18 inches of riprap shall be placed in the following areas: 

1. Plant Collection Pond. 

2. C. W. Intake Canal. 

3. in areas specified for riprap that join the lake. 

12 inches of riprap shall be placed in the following areas: 

1. At the discharge of Culvert No. 20. 

2. Southwest of the sludge disposal pond ( Drwg. C- 230 -001). 

3. In the future coal receiving area ( Drwg. C- 230 - 001). 

1. Material: 

a. Stone for riprap shall be durable and of a suitable quality to insure
permanence in the structure and in the climate in which it is to be used. 
It shall be free from cracks, seams and other defects which would tend to

unduly increase its deterioration from natural causes and it shall be
reasonably well graded between the prescribed limits as specified. Material

will be rejected when failing to meet the following specification requirements. 
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b. The riprap shall meet the following tests: 

1. Soundness in magnesium sulfate

The riprap stone shall have a maximum loss of 20% on a weighted average
at 5 cycles when tested for soundness in magnesium sulfate in accordance
with ASTM Standard C - 88. The test for soundness of aggregate by use of
sodium sulfate shall be run using particles passing a 2 - 1/ 2 inch sieve and
retained on a 1 - 1/ 2 inch sieve. After final drying the material will be
screened over the 1 - 1/ 4 inch sieve. 

2. Resistance to Abrasion

The riprap shall have maximum percent of wear of 35% after 1, 000 rev. 
as determined by ASTM designation C - 535, Grading 1. 

c. The riprap shall meet the following gradation, requirements: 

18 inch Riprap 12 inch Riprap

U. S. Stand. Specification Limits U. S Stand. Specification Limits

Sieve Size % Passing Sieve Size % Passing

18 in. 100 12 in. 90 - 100

12 in. 30 - 50 8 in. 40 -60
8 in. 0 - 15 6 in. 10 - 30

6 in. 0 - 5 3 in. 0 - 20

d. Place in manner to insure that largest rock fragments are uniformly distributed
and that smaller rock fragments serve to fill spaces between larger rock fragments

in such manner as will result in dense uniform course of riprap. 

e. Riprap may be placed by dumping and shall be placed to its full course thickness
in one operation. Hand placing to limited extent may be used only to extent
necessary to secure specified results. 

f. Average Thickness Riprap Courses: 

Not less than full thickness indicated, except tolerances of 4 in. from slope

lines and grades will be allowed to finish surfaces, provided extremes of such

tolerance shall not occur within areas less than 10 feet square. 

2. Placing: 

The riprap shall be placed on a 6 inch layer of blanket material which shall meet the
following gradation requirements: 

6 Inch Blanket Material

U. S. Standard Specification Limits
Sieve Size % Passing

3 in. 95 - 100
1 - 1/ 2 in. 80 - 100
3/ 4 in. 65 -84
3/ 8 in. 54 -68

4 43- 58
40 5- 24

1100 0 - 10

II -10
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a. The blanket material shall meet the following tests: 

1. Soundness in magnesium sulfate

The blanket material shall have a maximum loss of 25% on a weighted average
at 5 cycles when tested for soundness in magnesium sulfate in accordance
with ASTM Standard C - 88. The ' Test for Soundness of Aggregate by use of Sodium
Sulfate' shall be run using particles passing a 2 - 1/ 2 inch sieve and retained
on a 1 - 1/ 2 inch sieve. After final drying, the material shall be screened
over the 1 - 1/ 4 inch sieve. 

2. Resistance to Abrasion

The blanket material shall have a maximum percentage of wear of 35% after

1, 000- rev. as determined by ASTM designation C - 535, ' Method of Test for

Resistance to Abrasion of Large Size. Coarse Aggregate by Use of the Los
Angeles Abrasion Machine,' Grading. 1. 

b. The blanket material shall be durable and of a suitable quality to insure
permanence in the structure. It shall contain no organic matter and meet the

above gradation requirements." 

M. SOIL CEMENT OPTION

1. As an option to the Contractor, soil cement protection may be substituted in all areas
specified for riprap. If this option is selected, the soil cement will be two feet in

thickness measured perpendicular to the slope. 

2. The soil cement mixture will be mixed,. placed, finished and cured in accordance with current
THD specifications Item 274. The mixture may be placed in 9 inch lifts. For estimating

purposes, 12 percent cement ( 13 pounds per cubic foot of treated soil) may be considered. 

3. Sands for soil cement base will generally be uniformly graded with less than 25 percent
passing the No. 200 sieve, and with a plasticity index less than six. The results of

studies in the area have not revealed any suitable sand sources on the site. 

4. Soil cement will be compacted as near to the optimum value as possible, and limited to a

moisture content from 2. 0 percent dry of optimum to optimum and will have a minimum density
of 95 percent of- the maximum as defined by the AASHTO T134 -70 procedure. 

5. Quality control testing will include density tests and molding of specimens for laboratory
strength tests. The reference compaction test for comparison of density tests will be
performed using materials taken from the field mix just prior to field compaction as the
time interval of the laboratory compaction test will correspond to field operations. The

laboratory specimens for strength tests will be molded at the same time the mixture is
compacted in the field. An alternate method of checking the strengths would be to core
the cured. soil cement. A minimum curing time of seven days is required prior to coring. 
Unconfined compression strength of soil cement specimens should be a minimum of 500 psi
in seven days. 

6. Where soil cement slope protection is adjacent to a road bed, the soil cement will be

terminated below the top of subgrade shoulder elevation to insure proper drainage of
the road bed section. 
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SITE SELECTION STUDY

PROPOSED SiEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS
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LOG OF BORING NO. B - 1 ( Cont' d.) 

SITE SELECTION STUDY - 

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS
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LOG OF BORING NO. 6 - 2

SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: See Plan of Borings
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sea; 

9 51 l

I li ili Ii

Hard greenish -gray clay, 
shale/ 

W / numercus sand and ti- in

sandstone iar,..inaticns

AVY - o slickensid> ( CI -i) 

83 34 33` 

i I I

25 I ii III' i
II I ail

I iii• i

3C

3` 
II jlii 7tl, 

Very dense greenish -gray
fine sand (

SM) 
sea

i-iard greenish -gray clay, 
w /occasional sand laminations

w /occasional to numerous

sand laminations and slight

sl ickensides

44 23 28 3 

40

TT

45
i

i I

50-_, 

Continued) 
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SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS / SQ FT. 

vi/ clayey fine sand pockets

sandstone laminationsbelow

w/ nur..-.ercus sandy silt inclusicns

W/ Occasional sandy silt laminations

u

iim RUN
Illum ONE

NMI- 

Ilium
Ell NINE

nu
MEn

IN111111111 IM
IIIII

nil ME
MIN, nin MIN

Eli a

NATIONAI. { OIL & INVIC[{. INC. 

CON YITINO. 9NOIN4G8. PLATE A- 6
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LOG OF BORING NO. B- 2( Cont' d.) 

S1*TE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS / SO FT. 

w/ occasional sandy silt laminations

wAuirerous sandy silt und silty
ine sand inclusions

wAentonitic clay inclusions

w/ numerous sandy silt inclusions
and slight slickensides

laminations and inclusions below

slickensided

slightly slickensided

a

i

1110MIN
in

ilium

IN
INN

M11INN

ink. 

1011i
inn

HIM

uii i
q

INN IN I
11111111111111 INN
wniwrE

ww

NATIONAL SOIL S[ RVIC[ V. INC. 

CON{ YLTING [ N111IMt[ R11. PLATE ' A -7



LOG OF :•' • . 

SITE SELECTIO'N STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS • 

0.5 1. 0 1. 5 1

mnmaUl u 1 i
Ulrllllunul n
11 lIIIIUUmm11
IIIU111UnluUllr
IInillnl lU1U

luUlni
silty fine sand

laminations

at 158. 5' 

NvAccasional to numerous

clay lar.inciticns

siltstone laminations

n rauME

111! 11 U im
11111 IMMUNE
IUl1 UlWU
IIIUII/uN 

11111M 
IU IUUUU! 
UL uW
nlurou l

iliniun
nulnule

Ilulilmili 
i inn

nm
r li Ulul 

hard brown clay, slickensicled
w/ numerous .. 1llllulw rnln

MillL' I U

1_ iiiiil lmU
ilIUlUUIUq
In111111/ ruW
1llillUll 

Very dense gray silty
fine sand

w/ occasional clay larninations

M1
linglim 
IlUlInUU u
1! lnlllUUruum
1! l111111lU nU1

u1uI! 111%Il Mn

1llil UnUi 
ilialrllrumg

IlrunlnlUUunin
lnullauu mn
hNS wANANN a

COMPt ETION TO

DA D. 
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LOG OF BORING N0. B - 3
SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed S, Mole LOCATION : S: - e Plcn of Sorinas

w
N w

SOIL DESCRIPTION N
w W

a
W
o SSHEAR STRENGTH  

Loose tan silty fine sand ( SM) 
II II I ! I

I
E V J9 114

I

Very stiff tan sandy clay J

I , I; ttill

Hard gray clay, w /occasional

sand inclusions - 

80
I

52 22c 22,, 
I

i10 HHard tray clay, w / numerous  i ! 
I I+ II ii I

I I

15 - 
11 11. 

20
H

I ii i l4 tt

Dense tan si by fine sand, 334

I '' 

H II

25 ( 

Hard light green and I

72 228 11

I
IM II l i II V - 

C; 
III ii 111 11

30 ( 
II C

Hard gray clay, w /numerous

silt laminations
669 333 335 i 8

35 I
i I ! 8

IIIHIII III

Ili . III

I iill IIll

40
5 I

I

9
I " 

I ' I

III HHill

45
a

I ii I . 

I

I' III

l ii

50

NATIONAL SOIL 6UrvK[ S. INC. 

CON{ YLTIM• IM0IN[ CN6. PLATE A -9



LOG OF BORING NO. 3-'

13 (
Cont' d.) 

SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

LL

x

CL

o

p
m

N

N
w

a

cn

SOIL DESCRIPTION

w

zw
1;, V) 

p0o

a N

oz

s
O ` 

J -I

Hr
cn— 

Q

d _j

w- 
of

w
cn t- 

O Z
o

SHEAR STRENGTH

IN TONS FT. 

0.5 LO 1. 5

3: 

C- vi

Z m
J

t

slightly slickensided

w/ occasionai thin silt laminations

w / fractured siltstone inclusions

slickensided

slightly slickensided

w /silty fine sand seam
at 79, 4 - 79, 6' 

w/ 6entonitic seam
at 93. 8 - 94. 0' 

75

79

2

26

3 3

14

27

32

36

I

I i1i

I I I I I I I

155 II II III
I i

II III II!! 

I I I li Ilil

60 t II I II i! 

I I Hill Il I I; 

t I ISIS Ili, 

65 It
I I j j I l i

70
I

I It

jl II! 

75

80
jj! III

111111! I I iii, 

I it

85
1III

MMil I

I II i 

90

jll! II; 

I W11 i I I

95 I I I I I! 
i I

II li

1UO
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Continued) 
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LO G 0 F BO R I N G N 0. B - 3 ( Cont' d. ) 
SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

tL

a- 
W

j

m

N

N
w

d
Q

SOIL DESCRIPTION w

J
m

w

zLL' 
N

110

acj
o0
z

g
cy
JJ

N— 

a— 

JJ

w' 

cr f— 

few

cnf- 

OZ

O

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

cry
H( n
Zm

J

CH) 1

105 Hard gray clay, w/ 

occasional sand

laminations
CH

IT 1

t " 

i I  

I i

1 1 a Very dense gray sandy
si It

si Itstone seam at 110. 0- 1 1 0. 2' 

w/ numerous clay

laminations ( ML
25

11

Hard gray clay
w / clayey sand seams

and numerous si It

laminations

CH

12

12 i

T__

II
I

13 Very dense gray sisilty
fine sand, w/ occasional

clay laminations

w / numerous clay seams
and occasional lignitic

inclusions

seal

I

49

48

28

30

7

j

r

r -- 

14

14

i-, 
15

Continued) 
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LOG OF BORING N0. B - 3 ( Contd.) 

SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

L1_ 

w

J

p
m

N
w

a

cn

SOIL DESCRIPTION a

m

y

N o

o0
o z

F- Wit- 0: 

w

0
v

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 I. 0 1. 5

LL

00

m

SM) 

25

Hard gray clay, w / si Ity
sand laminations

w numerous sand laminations ( Cli) 

15. 
III! 

I il' 
I

I' I ! 

Very dense gray clayey
sand

SC) 

I II 11

16. 
ii lil

170

7. 

Very dense gray silty
fine sand

numerous clay pocketsYP
SM) 84

li i i

17: 

I i li

18C
I I , i ill

I II lil

18
I II 11

I I! 

IHIIIII I

I

HIIHIl

19
1111i I I Ii

II

I Hill I I I ' I I I I . 

III

19 I! II

I

I, 

0

COMPLETION DEPTH: 180. U' DEPTH TO WATER: 1 L). U' 

DATE: 5117176 DATE: 5/ 1 8/ 76
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LOG OF BORING NO. B - 4

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Uridislurbed Samnle LOCATION: See Plan of 8orinas

U. 

z

a- 
W

of
m

CAP

Ito

w

a
a

SOIL DESCRIPTION

ELEVATION: ? 67 ± 

CL

m

zw

U) 

a° 

o °z

c= 
a-j

w- 
a

N W
oz

SHEAR STRENGTH

IN TONS / SOFT. 

0.5 1. 0 1. 5

o` 
F- vi
Z1113

Very stiff brown silty clay ( CL) 
III

82

69 44F5- Medium dense Tight tan

to light brown sandy silt
dense

w/ occasional light brown

silty sand seams and occasional

brown clay balls and seams

very dense below 18. 5' j' I

I II I

10 1111 I

l ill

i

I I

j li

Ili Ilf

20- 111

TTi

I ILL. 

i

j Very dense gray silty fine sand
w/ carbonaceous seams

w/ carbonaceous laminations

SA1

39

40

38 29

I Lli Ifi; l lil t

25 I i

I i

I I l i l I I

I
I

3C 
I I I, l l

I i I I

11, 1i Hill
I li

35

iT
i l

li I

I

i
40': 

I

i

ilil Hill

i

45
I

I I

Very dense gray silt• 
w/ 6. 0 " clay seam at 49. 5 ' 
w /occasional gray cla1 laminations

I I

I ! 

I I I ! f

NATIONAL 601L SERVICES. INC. 

C0016ULTIN: [ pSIN[ ERS. 
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LOG OF BORING NO. B- 4( Contd.) 

PRELIMINARY SITE INVESTI-GATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR - STRENGTH

IN TONSISO FT. 

i

Hard ' gray clay, I

w/ 8. 0 silty sand seam at 69. 0' 

Hard greenish- gray clay, 

W/ Occasional pyrite or

marcasite nodules

w/ numerous silty sand and silt
seams be I ow 88. 01

ironstone seam of 91. 0- 93. 01

t

N
ry

11111

IIq 

1111111 ME
INN Illin Imill
11111111 Hula

an

11111
IN ills 111111111

is IIq
1111111 Hopi

ones Noun= so

NATIONAL GOIL G[ RVIC[ S. INC, 

CONSULTING [ MGINL: AG, PLATE 3
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LOG OF BORING NO. B- 4( Cont' d.) 
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS/ SQ FT. 

w/ carbonaceous seams

w/ occasional indurated

sandy silt laminations

Very dense gray clayey sand, 
indurated, w/ silt seams

w/ clay laminations

MINIMUM on

liallimumom

ilium rig
11 imm M
a Miamian
11 111--- 111
IN II

a
a

El
um

Very dense gray . ancly silt, 
w/ clay laminations

ard gray clay, slightly sandy

CH) 

11M

ling MEN

BEEN in
llmi Ilium

Hall in
ilia

ilium Bill I
N all-- 

INN

loll

NATIONAL • OIL 6111VICC8, INC. 

COUSULTINS [ I19IN[ CAA. PLATE 4



LOG OF BORING NO. 3 - 4 ( Cont' d.) 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

i
I- 
O. 

Q

Jo
m

g

N

uJ

a. 

g
Q
N

SOILSOIL DESCRIPTION

w

zw

V) cn 0
a 0
i`z

cat- 

gd^ 
J J

S2i— 
cn — 

Q

J J

o
Cr Ili- 

w
cn H

Z

g

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

3: 

v0` 

F- vi

2

7

r: 

CH) 

I i

i 11

i 1

55 I

fl I
I I I i i

i

1 i Ii{. ii Ili

Hard gray clay, w/ numerous

silty sand seams and pockets

CH) 

58 17 24

i III lill III! 

70- 
jF JI 11

175- 
III II ill
I I I` lilt

Ii

Hard gray and greenish- 
gray clay, w/ occasional

silt laminations

sli ckensided ( C H) 

32

I i

I I

85
ii
i I i

I

9
I

1

111111 i

J-11 U1.1. I. 1L 1. 4
K

I 111 i

COMPLE T ION DEPTH: 100. 01 DEPTH TO WATER: 20. U' 

DATE: 5/ 20/ 76 DATE: 5/ ? 1 / 76
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LOG OF BORING N0. p - 5

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION. See Plan of Borinas

W

p
m

cn

w

C
N

SOIL DESCRIPTION

ELEVATION: 273± 

w

zW
I

a p, 
Z

t- ter- 
cn— 

a - 

o

a~ 

Hw

o z

SHEAREAR STRENGTH

IN TONS / SQ FT. 

0.5 I. O 1. 5

r
w

cc

Qu

r Cn

j

i

Loose gray and tan silty fine sand, 
w cla inclusions SM 1- 21 18 16

I

I I ! 
I

IVery sriff light fan sandy clay, 
w sand inclusions CI. 

44 19 20 KLoose tan si I ty fire s- 7nd ( SM.) 
I I II. 

Hard iaiif tan sandy clay, 
w /yellow clay and sand inclusions

w /occasional clay laminations
and inclusions CL

i

I i ' I

10
52 28 33 I I i ! i I

I i 11 01D
Hard tan clay, w sandy clay
inclusions and iron stains CH

x Ir` 

r

58 19- 
15 Hard dark reddish -brown lignitic

clay, w / lignitic material seams

OL) 

I I ! 

1' 
111 l 1 11 O i' 

Hard b rown silty cla y }. 
2p hard green clay, moderately

slickensided

92 37 34 I

HI
53 32 28

I i ! 
Hard dart: reddish -brown lignitic

clay, claw / Y se

OH) 

1 1 1 1. 1

2ams
5

1 hill 111 lI, i

111110 I

Soft dark reddish -brown lignitic
material w cla seamy s 46 33 l I I i i T

Hard gray clayey silt I Milli! 
1111, 

35 Hard gray clay, 
w /occasional claystone

laminations ( CH) 1 i

Hard gray sandy clay, 
w / numerous sand inclusions

CL) 

33 18 22 I I i I 1 CT
1 J I

ITT I

Very dense gray silty fine sand, 
w /occasional clay laminations

3zzzi

45
I

I i

I

5() 
I

Continued) 
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LOG OF BORING N0. B - 5 ( Cont' d,) 
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

U. 

z

n~ 
0. 

J
o
m

n

J
n. 

Q

SOIL DESCRIPTION

W
cD
Zw

N

p
N

Z
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aJ
J

cn— 

ii - 

It
w
Z

p

SHEAR STRENGTH

IN TONS / SQFT

0.5 10 1. 5

00

3 - j

0

SM) 
57

ill l! i 11 l I

Hard gray sandy clay, 
w /numerous sand inclusions

w/ lignitic clay seam at 56, 0' 

CL) 

48 19 24 9i_, 
55

I 1 i i i ! 

GO
Hard gray clay, w/ numerous

silt ! aminations

CH) 

73 32 30 8bi I ,; 077

i1

Ii 
I

t. 

L. 

h

1."-) y/ Iinnitic

Hard gray clay

w /sari! laminations

and inclusions

CH) 

76 32 3J 8C. 
i

i

iii
75r

Hard brown silty clay
1 . 0" thick lignitic material seam

at 81 . 01

w /numerous silty fine sand
laminations and inclusions

and occasional clay laminations C(} 
43 22 27

I

85

fH a rd brown silty clay, w/ lignitic

material inclusions CL} 

I! 7. 11!; ii I ! 
I 1 I

90- 
Hard gray clay, w sandy

cloy laminations ( CH) i 1

Very dense grey silty tine sand, w/ 
numerous clay balls, laminations( SM) 
Hard gray clay, w numerous

thin silt laminations CH

81 d 29 I 1 i I yv. 

T6 <? 

Iia trl ;rovi— n si qty clay, 
clay inclusions CI_ f--- -- r- 

Continued) 
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PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS / SQ FT. 

Very dense gray clayey fine
sand, w/ sand inclusions

silty fine sand at 103. 5- 103. 7' ( SC) 
lull a 111111
IgillINN

Hard gray sandy. clay, 
silty clay seam, w/ lignitic

laminations at 104. 0- 104. 31' 

silty fine sand seam at

silty fine sand seam at
INN
lull I
1111111 MEN

Hard gray clay, 
W/ numerous sandy clay

seams and larrnations

w/ numerous clay and
silt laminations

u

Haim
nmgql
HOME

Hard greenish- gray clay, 
w/ occosional silt laminations

MINIMUM own

limillill OR

INN 11
in IN INN ONE
INN

milli III
Y

NATIONAL ROIL I( IIVICF$. INC. 
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LOG OF BORING NO. 

PRELIMINARY

PROPOSED STEAM STATION' 

GRIMES • 

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS • 

h i

11 11a11 11111
1i! 111

10111
In

III Hill mill 11
Illrlllllil nimm
IIIIIIIIUIUUIIIIr

Very dense gray _ 
fine sand, bal Is

and

fraoments ( SC) 

1111/ 1111 INIIIIia

i

WINNERlrMINIM
lima 11 Ialn
111/ 1 111 11a1U
IIIUI IU inu

Very dense .. _ 
w/ occasional thin

sandstone laminations

w/ occasionall sandstone

and claystone laminations
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1 /IIn1 111/ 111
Iiu1a U
Ianlal/anliuu

11111q liUl
11111 in

i
MINIn1Ual1 

IIrn
1/ 1/ 111111 imoxww
MINIM
11lIIIalriU11U11r
IMMUNE 0
IInlIIlnnlaain
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w. 
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LOG OF BORING NO. B- 6

PRELIMINARY • 

PROPOSED STATION

COUNTY, GRIMES

TYPE BORING* Undisturbed Samole LOCATION: See Plan of Borincis

Medium dense IIIII Iw1111 1n11
1111! 11111 111m11
1l111111IIUUi111u

Stiff grayis _ . ay
1111i1 7/ 11/// lioa

r

I i 
1// ICUwuulnul
1! 1lllunummu
IIIIIIU1 111lIIn1/ 

1  

Dense silt
1 / IIIII II! 11/ u
111111l1l111111ln11

iinlllunilnu inn
1 111! lIIIIIIIWIlW

111llliln Ilinm
II IIIIIniiWnn 
wl11111/ nnlllfu

i! 1111UI/ 
reddish- tan uiillmmll 

Iumm lwrsal
ilIIIIIInnw

tuiliwn°
1/ n1i i

Hard dark gray clay, w/ silty
fine sand lamirt3tions

carbonaceous

1/ mmm WnW
IIIIIIIInlnnunl

111/n111111u1/11l1nn!! 1!! 
reddish- brown

w/ light tan silty clay lam.inations

El
l '
d

11 111tminun® 
11111111nwnn n
IIIIIIIU:unl iu

7 Hard brownish- gray
sand laminations

1 / I ilInntl n/1/ W
1 / IUII IIN[ llq
111111lluumwn
IIIIIIIIUIIIIIIIII/ 
11!! nlllln! 11/ n
OUR

dark brown

increasing
below 38. 8' OL

HIM 11111111111110111111
11111IIIUmn1a

ard

Ii1111 11111111mn
11111111111IIn111n

Soft black .. - Ii1111111 IIIIIIIm
1111 11n lnulltn
IIII IIIIIIIInu11! 

Hard gray

son@::.:.1:::. inn i ii

NATIONAL SOIL 89AVIC(., 1144. 
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ON

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

oil
SHEAR STRENGTH

TONS/ SO

uiiiiiiniluinin
pockets 11 UI Uililn

IIIIIIIIU1U1tSifIU
lirrllinilimimii IIIIrIrr11r11NUln
IUnu111u1nwn

111 Moderately .... sandstone, 

carbonaceous - 

liiiinum
iiUiliiiruu1

IIIIIIIIIIIIIIIUIII
I 1 Hallilnlunn

HIM milmilm
r Hall NIILIUir1

n wn

s

fractures

tstone pockets

Illiumi faN

i
IUUUIIIINIIIrW
lllnuu mnaln

III IIin1111!!' llLln
inliliminlr Im

irnll
llilrlunumnlniVery . - . 

durk gray -' 
w/ gray - - • 

iiiunUi nw
uu1nw11nrNln

Very • • gray to greenish- gray
clay

nodules

w/ light gray silt seams

i1n11m1lIlnnNi
lIIIIlIINlNU/nn
r11u1U 1iWlfam

1 fiillinl wi
II INIIIIfnU 

111HImIfrn11rn1
111 UIIII firn
IUIf111111 U1n
f111llnnwlcnu! 
Illrilr Innliml

Hard . . . . . 

greenish- gray seams

I Illung lMiim
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iipii111 11UIn11Nn
1111011111111 n
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IIIIIU11111111t
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PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

oil SOIL DESCRIPTION III
SHEAR STRENGTH

T7IN TONS / SO FT. AF

1. 5

AWN

seams at 103. 0- 104. 01

mm ommn
nmuninamm 
mnamnmum

inum a ii
11 Illlln 1 q

gininup

Very dense gray silty fine sand, 
w/ gray sandy clay pockets

w/ carbonaceous seams

SM)1111
USEIIp19N

1110 linmi 

ling N
ling I
lmiiin

110 11

i Hard gray clay

w/ occasional silt laminations

Very dense gray sandy silt
w/ occasional gray clay

laminations

Hum
111111 Run
Ilium

HIM I= 

Ilium III

llininallogma
MINIMUM

Hard gray clay, slightly slickensided
w/ si It and sand seams

MINIMUM in
liall= Mff.,BM

IllII1IIu um

HIM iiii union
11111 linnilll= 
Ilinijulling

COMPLETION D H: I -t) U. 0' DEPTH TO WATER. 1U.---)T

DATE: 

NATIONAL / OIL SERVICES. INC. 

041SULY1N4 ENSINE1Mt. PLATE 12





LOG OF BORING NO. B- 7 ( Contd.) 
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS / SO FT. 

1

Gray clay

Green and gray silty

iigiiIN

M\ nn ni 

lngiumiluli

im iun
iii mmi

a'ma
1111111 WHOM

Ip

1 ilinnim Has
Ilia
Hill a
11111
Ills

WIN
I= 

Ilia
ling m
n1 

iiiiimimiim

Gray clay

1111 m WON

Ills Igloo
all NOR
iiiiiiiiiiiinimill
illainimiimniu

llmulmmuiim
IIIIIIIII
11111 15111up1 IN
all as IN

imii 11

III
Ills

Ilgl l in

COMPLETION DEPTH: 100. 01

NATIONAL SOIL SSAVIC[ 0, Ipt. T

CONSULTING c11SINC9141t, PLATE 14



LOG OF BORING NO. B - 8

SITE SEI ECTIOIV STUDY

PROPOSED STEAM ELECTRIC STATIONF GRIMES COUNTY, TEXAS

TYPE BORING: Undistur'••ed Sample LOCATION: See Play} of Borinos

LL

a. 
W

p
N
w

a
Q
N

SOIL DESCRIPTION

ELEVATION: 305- 

w 

100> 
vo

0

z`—' 
N 0
0,12: 5, 

oz

i- 

aM

v

0t- 

c z
2J

w' 
cr~ 

w
Oz

0

SHEAR STRENGTH

IN TONS FT. 

0.5 1. 0 1. 5

y 
r

0U
Nvi

m

a 

Loose tan silty fine
s: 7nd ( SM) 

Very stiff gray sandy
cl_.v, w / numerous clay

Icr;! narions ( CL) 

I

5 100

Herd ray fine grained
siliceous sandstone w/ 

n-,.;tr.e rows iron stains and

r,: ciures

I

I

10

I ... 
99

t ail

100 F i
Nil

Vt ry stiff tan sandy clay (, CL) 

3` 23

I I if Mil i ' i

Moderately hard dark gray
and reddish - tan fine - grained

sandstone, w / numerous iron

stains and shale inclusions

gl angle fracture at 9. 5' 

0" shale seam at 11 . 7' 

IT

70 16 29
20

I

I ! 

V_ ry dense tan clayey pine
sand, w / numerous clay

I: lo rrli nations ( SC) 

lill I i( I

I. 

Ilj Ij it

Hurd gray clay, w numerous

silly fine sand laminations
CH) 

i I ! i
I i! 

30 Hard gray sandy clay
w / numerous sand laminations

CL) 

45 31 31

11 I I i1ii 11

W. 

40 Very dense gray sandy si It, 
w / numerous clay laminations

ML)t

I I i

I illi

s Hard gray and brown clay
IN/ numerous silt laminations

56 37 42 7c

45
1

i

I ilt

50

Continued) _ J
NATIONAL / OIL etlli INC. 
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SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS / SQ FT. 

lignitic material searn at 59. 8' 

u

MINIMUM

in iiimlim
IN

WORME

Very dense light gray
Law

Soft black lignit-ic material, w/ 

lignitic clay seams

Hard gray clay, intensely
slickensided at 74. 0' 

min
ME

Ilium
imim

miIIIIIIIIHM

Very dense gray sandy silt
n MONISM

IN In
Hill IN 11111

IBRI

clay laminations
t t

r 
i

a
NATIONAL • OIL ttRVICE8. INC. 
CON{ ULTINi CNalecaRs. PLATE A - 14



SITE SELECTI`ON STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS/ SQ FT. 

Hord gray clay

CH) 

iuniu. 
iimiiiumm

inumnim

linium

Very dense groy silty
fine sand, w/ occasional

clay larninations

was

Uminvoin

INN
m

us MEN
I IN MEN
am MEN
ilia mm

uiaINN
Ila

INN
ilia I

I1uI1IINBl= 

Very dense gray silty fine

lamninations

111111111 IBM

all INN

iiiiinmimm
Bill INNIONI 
11111 NUNN

1W Very dense tannish- brown
1 and gray clayey sand

all 0111 I-= 

Mongol

0 ATIOMAI 1011. 81 9, t, Inc. 

CONSULTIR1 EMIINEERI. 

0

PLATE A -15
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1

LOG OF BORING NO. 

SELECTtON STUDY

PROPOSED STEAM ELECTRIC STATION

GRIMES • 

SOIL DESCRIPTION

SHEAR STRENGTH

IN • • 

Q5 10

IIIIIIInignlNln
IIIIIIIIIIIlnig111
11 Ulm Emmil
IIIIIIla1 nl
IIIIIIUawpl
IIIUInnUlailln

p Very dense gray silty
fine sand

clay se-im at • 0 .. ni

11111 nlnlnnln
Ilin lgl/1n11

IIIIIa1nUm
11 mm 1
ln11WA1
111na 

nl

iiin nii1 1
IBM mMR1
IBM RUN
1111 1an1iU111 nuli

I IRE

ate
Hird aray clay, w/ 

occasional 11mnm1
Ilalllanulnrnn
11111 Wnnn1
11111n n 
I in MINE
1111 IIN n 11111
111IIUIn 1n um
1111111 1 INE
1111111 In® f1
1101 milm
RIMINI MuMM1
11111111111 Nnlll
1111 nai1 11 m
IIII IagUlnalq
11111
II Il ln
1111 1111111 n
Ini 111 1/ 1 

COMPLETION DEPTH: DEPTH

D• 

NATIONAL . OIL t[ RVICl.. INC. 

C" SULTIM• INVA199I4. PLATE A- 16



LOG OF BORING NO. • 

SELECTIONSITE

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE :•- • . Sample LOCATION: . of Borings

SOIL DESCRIPTION

ELEVATION: 280

SHEAR STRENGTH

IN TONS Q

scnd rrr..r rr rrr

Ilift111ftwfliW

i' 

Dense tcn silty fine
sand

laminations . - 

iron stai:-.ce

very dense below 8. 5' 

If111111aut11Wn
11 IlUnll NIIII/ 
Iiitflttantffw
Iftt ttftut E
11111 Intllfl lna
Mitt WUt111w

IIIIiuWlna
Itti111Itt11fiittW
It1111WWIfWIt

IIf IIIWIWa/ 

IlltliW IW
nfaww

quip
1 / 111 MIN

iiin 
ttttt wWn 
1 / t/IwnntuaW
i//unwa/n

Very stiff tan sandy
iron stained

ItWW11faW
i/ulwumaw

IIIIIwtIWiW

nutlwniiulw

Very stiff gray sandy
clay

stiff, w/ lignitic laminations

and sand seams

hard

i //Ifl/Wa1U
i/a11w HI/na

f11WIW1
tttitl tutmu ia
Iftliui antuwa
ItflllUnuaflnq

ntulnan tttt tin
Ititlllintit tti
1/ I lif/fl1/ uula

iiit ifnfiun un
i///ilw/nmwn
If

01
11

11110
Ittllt

s./ 

Continued) 

NATIONAL & OIL 119MVIC18. INC. 

COIIauLTIN• 9N41WIEKA4. PLATE A -17
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LOG OF BORING NO. • 
SELECTION

PROPOSED • 

GRIMES • 

SSOIL DESCRIPTION
ss s

I

SHEAR STRENGTH

Very dense gray si Ii y tuft

r
f Ittttllltilttnlutl

1 IIillllllltittlllitll
I1I111tlllnlllnm
lttttltuulnntlltl
nm11111nnlllm

111 • iii'uiitiuwui
IIIn111111nn111n

IIlttg1Ut11m1 1 
IIIn11tn111nIn11
IIU1UW1nn1tnl
tI111nINlnn11ln

n/11g111nintuH
IWlll n i

Soft

t

nn lnra 

IIIUIIp111
II IIIInb

111111 11111111INE111

nWn

ard dark brown I
nnllitnnin11n1
Imlquinwuui

nin In In1i

mnnlu 
Fiord • • W

i I
WHOIIIIIIi» 
I1tt111111mmiutn
11111111n

IIqNUNN

im mi

mInnnlllntnullnnn
nnuin

a • linllmrltwnm
Iiilllliulu_ulwl

1
laminations n

1

niaiiiiiqulntti

1 = 1111111111111111
111110 11111111tu IIittili

IittlltitiCi ttills 1

NATIONAL SOIL •[ RVIC[•. INC. 

cON• uLTIN• EN• INCCAS. PLATE A- 18



LOG OF BORING NO. • • 

GRIMES

SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION
COUNTY, 

Bill DESCRIPTION 1111
SHEAR STRENGTH

IIIIIIIIIiIwIUU

Very dense .. 

laminations . .. 

Imm

u1'

Ilman
IIIIIIIInItfNluU
IIIIIilllilllnWU

ii°IiiiiuuW l

iiiuulnnmil

e\ 

Hard

brown

slickensided fracture

IIIUI IUIw

Uwlnunw
IIIIIU111N 
NIMMUMMI
IIIn1U111 S 
Imam
I lnnuUmu ll
luunlImMIma

Niueu
Inumn

WI\ 11NIUMMIlm
IUUU111

NIIIWIIinQn 
IWIINUI

INII11% 

on Moderately hard .. .. 
i stone, w/ occasional sand laminations

nniinmi 
WUIIWINHWn

Very dense .. .. n11n1i

Iu1
IlllliliUlUq
NIIIIINIIUUNUI
IIi11111111nnNin
IIIIIIIIIIfU1t111N

Very dense gray si It, W/ 

occasional

Ni111u1iiuiiuul

1 iiiuiiluliluam
IIII 1 110M INH
1 111 Ii111iiiIM
1 11 alum

NATIONAL • OIL SINVIC[ J.. INC. 

W PLATE A -.19NW91110111112" S. LTIN{ 91110111112" S. 





LOG OF BORING N0. 11- 11

SELECTIONSITE STUDY- 

PROPOSED • 

GRIMES • TEXAS

SOIL DESCRIPTION

ELEVATION: 

SHEAR STRENGTH

IN TONS / SO FT. 

n111E M0111alumnelunl

IIIIiN41% Very stiff tan sandy clay 10
Soft to .. - . - .. 

Ii- ht cray weathered

MUM

1
11111i111/ u111
lu naum nn

1

1

dense _ 

W/ Clccasional silt laminations

f

f W/ occasional iron stains

11 ilUU uUr
1i1i11111iun1
11111111n1 inn

i i//ni11/ 11 u1u
1/ n1i11Un 
11111HIMIllln
III

IIi111111/ 
1n11u®an

inn i
IIIUuleum

nn1 u/nun/ 
111 1nW1® 
Iniluinina u

III11111UU UlU

11111111111110115111- 
1 / IIIlnifnnH/U

liinilinnul 
IIIIIU1111U n111
1 / 111111 1/ n/wu
1111111MIMu111
11i1111n/ 11 Ulu

gray clay, 
numerous silt laminations

lignitic clay seam at 48. 6' 

I IIIIIn1iH1111
i111nn lunlm/ 

NIMBI

NATIONAL SOIL SCRVIC11, INC. 

CON• uITIN• 1N• IN11A•. PLATE A--21
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1

II

SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS / SO FT. 

I

gip

Zbi

ard gray silty clay

rCQ

mntu e u

Hard dark gray sandy clay Man yam

ard dark brown lignitic clay
Ilia

ery denseDray silt, 
w/ nui-nercus silty fine
sand larninations

Mill

7siltv fine sand laminations
n na 

Ilalll011110111 IN

on
uni i6u 

Soft black lignitic material

I- w/ nurnerous silty fine sand
ons to 100. 5, 

NATIONAL SOIL 111IIVICIS, INC. 

CONeNLTINS 14610019115. PLATE A -22



LOG OF BORING NO.,--] I

SITE SELECTION STUDY

PROPOSED STEAM ELECTRIC STATION

COUNTY, GRIMES . 

DESCRIPTION

SHEAR STRENGTH

i11i1

material seam

nm11a1n 1111111
11 MINIMUM

IIE IIIIIIIIIIUn1111fi
IIIIIIn111111I1n1! 

ENRON

11111111ln1111 i111

I iiiiiilmiu1m11aaa1
IIa111a111111a111
IIIIIIIa11a111an
1111111111n1 Ip
Ilinlllalnn 

i Bill ui11um1
Ne/ N./. wNN. 

and laminations

fCL) 

MMONSan SIMMONS r. N

JIM iinlil man
IIII1lniialaa 
IIIlllnn 

El- w/ numerous Inn n1u
1111111x1

iiwln°„nmu 

Very dense and green

siliv - .. 
w) 

n' u/ 
1111! 1! 111 

INN 11111
sip

molinu
Very dense gray sandy
w/ brown clay laninations

lingm

iiliinmlmil 
INN IIIIIInxW111na

I t

NNN. NNN. 

IIInIIlIlIm/IaalmI1luE

nliW
m

1111111m111al1m
r u1 11111111nan1

e

Moderately h• • gray siltstone, IIIIIIImalnlall
1111111111111n111a

r 111111111111111x111
1 / H111111nIan111

et
N1.
m

Hard gray

Very dense gray sandy silt Iniiiiiiiiiimlmln 
11a11111aam

N NNNNN.
N

111111111 l

MINIMUM min
owl, 

11111111! INN
Olson NM

COMiVlT1M4 CH4109944. PLATE A -23
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LOG OF BORING NO. ; 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

COUNTY, GRIMES

TYPE :•- ING: U Aist!_jrl- ed_Saniple LOCATIO orin s

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS

j,`, edium dense light ton silty fine sand

w/ clay laminations and iron staining

11111am

11111 1' 

III

w

111IN111uall
0= 1

Illillllal wit

ulna WE
11ln111nw1 
IllauluwN®m

rnaterial sear,-,.s
w

11111 wN
ilw wnwl
11111 w

nu

emu

Hard •. IBM

i inn
IM II wi iilllwa

s nn1a 11nnn u
Ilnlllll/lwwu
Illalallwiao

Iu1III illiilu

ONE

green sandy clay
CL) login

HIIIIUl1a
IIII wun w

Dense gray silty - sand

dense

r 

IIalllam 

1

111111 Iuw
11111 w1
IIIII IIII Iw1
11111 1111111

11iiiiinui
It 11 Ia1 I
111 1111 1
111111 1 u1 111

1 1 11i Iulnwo
r. rrrr. r inusw

r
r

NATIONAL & OIL SERVICES. INC. 

CONSYLTINS ENGINEERS, PLATE 15



PRELIMINARY SITE INVESTIGATION
PROPOSED S

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS/ SQ FT. 

nmi i miiiunwuw

F

Hord gray clay

sandy c1cy seam at 0`9. E- 70. 0' 

u

ii memo

Mmnm

i
Mal
HARUKI
Hill

win
BRUNEI

IN

clay laminations

very s. i" F below 88. 0" W/ numerous

sand pockets

lull a
am Ila 11111 110
111111 all Iul
Hill 164
Hill 11
I

C
Very derise - ray silty fine sand

w thin clay laminations and pockets

11111111 lull

6N

NATIONAL SOIL SCAYICES. INC. 

CONSYLTINS CNSINSSNS. 
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PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS / SQ FT. 

om 

n u aa

LIMM

Very stiff9ruy silty clay, w/ thin

clay and sand laminations
IN I

HE

Hc:rd, ruy clay
min
Ina

Hard gray clay, slightly silty

silt laminations

iiNUNN
INN I

INN

ii-
w/ occasional

8
uII 11

slickensided INN IN
INN MINN
IN
INN 1INl

11 N IN

E` u'u
111

1111
IN 114 UNION

s UNION I

lull INN MR

INN

Coi-iPLETION DEPTH: 1, J. U' DEPTH TO WA—TER: 8. Caved at 91

NATIONAL SOIL SIRYIC[ t. INC. 

CONSULTIN0 PLATE 17



LOG OF BORING NO, g - 14

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS. 

TYPE BORING: Undisturbed Sample LOCATION: Se=e Plan of Rorinas

ILL

S

a. 
W

j

m

to

N
w

d0

C
SOIL DESCRIPTION

ELEVATION : 251. 87

w rr
crw
U> 
00

ua- 

m

z `' 
10

ii N
o z

F- 

C z
J J 

c~n— 
Q .c

w' 

z
F w

SHEAR STRENGTH
I N TONS / S Q FT. 

0.5 1. 0 1. 5

p c1

N. 
Loose tan silty fine sand

SM) 
54 38 18

II

5 Hard gray sandy clay

C L) 

I

1 Cr
Hard tan clay, w / iron siuins

and sand laminations C1.. 
64

I i I I' III I

HardHard tan sandy si Itstone

r

c

Very dense tan silty fine
sand, w / occasional lignitic

k7minations and iron stein ( )— 
1

iT I! Iil

I1 24 97_ 

9' 

1

T
IT

Very dense grc,/ silty fine
sand, w/ numerous clay and
lignitic laminations. and

lignitic inclusionsinclusions SM

I 11 I I

I T! I i

20

59

58

26

23

26

6

29

Hard gray clay, w 

numerous silty fine sand
laminations

CH -C L) 

25

I

30
i

I I I

II

IT- 6; 
ih ii

I

3S

Hard brown clay, w/ 

nui:: erous sand laminations
and occasional ligniticg

laminations

C L- C H) 

51 50 19 22' 
40

II i Ii02 

I

t' 

F

Very dense gray silty fine
sand

SM) 

501, 

seat45 I

Very dense gray sandy silt
57

Iii''_ 

Nla• t ic
31 9 _ 

50
I I I

Continued) 

NATIONAL SOIL :[ RVIC91. INC. 

C" SULTI" 901e11109908. PLATE 18



LOG OF BORING N0. B - 14 ( Cont' d.) 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

z

CL

J
p
m

N
w

a

t/) 

SOIL DESCRIPTION

zL`: 
o

acQt

0, Z

r

JJ

r

c
j

po
V

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1.0 1. 5

U- 

o` 
rui

ML) 

1111111i Hill

I I

Hard gray clay, w/ si Ity sand
laminations

CL

55
I I I I I

I
I I I I I

Hard gray clay, w/ numerous

silty fine sand laminations and
silt laminations

CH- CL) 

60 22 30 92

I i
I j

i

0
1

III I I I I
11 11

65

I II II

I I IIII III! 

1! I I

70- 
T.. 

s

Hard gray clay, w/ 

sandy silt laminations to 78. 5' 
93 79 19 30 92

75
ill III 111! 1'! 1

11i

II lil I I

I!! 
111

lili ill! 

80 I I ! 1

t, 

Hard gray clay

very stiff at 88. 5' 

w/ slickensides

112 31 32

III

91

85

I

IIII

II
ill
II; 

90
j 1

T

I

I I

95 I' I

1

I i I

i

i7' 

00L. 

Continued) 
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LOG OF BORJNG NO. 
PRELIMINARY • 

PROPOSED

GRIMES • 

DESCRIPTION

SHEAR STRENGTH

IN • • 

INN1INN11111 111
lull all 11111

i1 rllnunluln/nll
Soft black lignitic n,.,aterial ( Pt) maru1m,,, 1 au1

Moderately gray sandstone

seams

illni111r111/ 11 O
IInI111i11nai1111
IIIIIIIIII INN
IIIIIn11l
rinlnllllnnlgn
I In UNION

110 Hill INN
IIInUl1I1n11
llluuniu 

unI°uari

iiiiil u
nwail inm

ard gray clayey sand i11IN
1 I luiii amain

llllln 1 1nu1
Illlln umnln
nllluiirnamn

lull awwn
IIIIIIIIalunaln
III mn

Very dense gray sandy si It, 
w/ clay laminations

w/ occasional lignitic

laminations ( ML) 

IIIIl1lm
11 Hill

111111 p 
IIIIIIIIni1111a1n
Inillnilulanln

110 IIIIIIa11 n IIn
IIIIIIIW1

laminations

IIIll11 
II iIN; 

r IN IIII 11n
Ir11u1111 w

MIN 111 n
111 IIIIIN n 11

r IIIIn 1 I n
1 Ili l rir In

a: 

II IIIIII lc
111. 11 1 11 I 1 11 R. R.. A N N

COMPLETION DEPTH: 150. 01 DEPTH TO 1 • at

DA

NATIONAL SOIL • CRVIC( 1, INC. 

CONiVLTIN• [ N• IN[[ R0, 



LOG OF BORING _ NO. a - 15
4

PRELIMINARY SITE INVESTIGATION

PkOPOSED STEAM ELECTRIC STATION

GRIMES COUNT`;', YEXAS

TYPE BORING: d ss - rbed S::: rie LOCATION' See Plan of Rorings
r

U_ 

s

a
a- 

Jo
m

y
A Q

SOIL DESCRIPTION

ELEVATION: 255. 36

o

UJ

wL-' ,D'1' 
w En

o > cn o
Ob io

U a N

z

pr- 

o °- 
J

J

f- 

Ia - 
j _j

a

o
w

w
cn — 

0z

SHEAR STRENGTH

IN TONS FT. 

0.5 1. 0 1. 5

sILL. 
0° 

h (n

Luse - c, siii; tine sand I IT I III I
I I

V "ery stiff tan sandy clay

L
5- I

Soft tan fine trained

sandstone, w/ iron stairs

and numerous silt laminnatbns

29
I T` 

I I

10- 
I I

I I I l i l! 

t` 

i
1

1

1

Very dense tan silty fine sand, 
sil ' 1 V ird&Jr_ ted

Ir" de-;se red si IT, w / iror; 

is IV' 

94 55 20 34

I I III I ! it

Very hard gray sandy clad,, w/ 

numerous clay laminations and seams
w / numerous silty sand and sandy

si It seams

w /occasiona I sliCKensided

clay seams

ML

20
I I I I ! 

I ' I
I

25
I! 

II I I II } I

I I

30 li II

IIII
I i I I

I I III

35

Hard gray clay, w / silt laminations

C H) 

93 3U

i I

Very dense gray sandy clay, 
w / occasional clay laminations

CQ

40 I I I I

I j

Hard aray clay, w/ occasional
slickensides

112_ 2E 36

i J t I

I

I

45

I I i! ! 

I
T" I II
t I

50

Continued) 

NATIONAL $ 0111. SERYICCt. INC. 

II: YLTIN* [ 491Nf[ Re. 



LOG OF BORING NO. D - 15 ( Cont' d) 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES U UN T)" T EXAS

i

a

o
CO

N
w

n

N

SOIL DESCRIPTION
ZL

co0p

o2

O_ 

f- h
cn- 
Qom' 

W
xh

z

nh

O

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

3

r

00

j

grayish - green

34

Ills

5
I

I II I
I

6

li

I I

6; 
t I i

I I I fl

Moderately hard gray fine grained
sandstone, w/ l i gni ti c material

inclusions and clay laminations

7 J

I I I I

15 I I II

Very dense gray si Ity fine sand I I I I I I I l i 11

Moder -tely hard gray
sandstone

80 I I I I I I

85 I

t

Ill Jill

90

I

Hard greenish - gray clay

brown

I I I Jill

95

I

t I

100

Conti hued) 

NATIONAL LOIN PERVICEO, INC. - i

CONNIITINO EHOIpE / M. PLATE 22
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LOG OF BORING NO. 8 - 15 ( Cont' d) 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

u. 

a
w
coa

m

cn

w

ii

Q
In

SOIL DESCRIPTION

LL' 

N

a
0 0

F- 

CI

J ' 

v

c~ 

a- 

w  
rxr

I-- w
z

SHEAR STRENGTH

IN TONS / SQ FT. 
00

Z

I

w/ silty fine sand laminations

w/ numerous small sand pockets

and laminations

CH

163 35 33

lii li I

85- 

I II

105
111 11 ii I 11

ii iI

H I i
I

DTI

110' 
I i i ` 4, 

I
li

115 ii

i I

i

iill

it  

i

lil
120

125
i1T i blll

I I iili

l i i l l i

1 

i l III

1' S

I lii i{i

Hard grayish — green silty clay, 

w/ numerous clay and silt pockets

w/ numerous sand laminations
and pockets

C I_ 

HIP

Illy l

140

I i

rli

I l 

Hard grayish — green clay

C H) 

i

145
I

i
I

I{ 

I v , I , 
1' 0

COMPLETION DEPTH: 150. 0' DEPTH TO WATER: Dry - Caved at 15. 0' 
DATE: 7/ 29/ 76 DATE: 7/ 29/ 76

NATIONAL & OIL &[ IWICC &. INC. 

CON& YITIN{ CHOINKI: N&. PLATE 23



LOG OF BORING NO. P - 15

PIEZOMETER INSTALLATION - 

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Wash LOCATION': See Plan of Borin, s

u

a- 
W

J

o
m

cn P - 15 Riser

a SOIL DESCRIPTION
Elev. 257. 4± 

Q
N

ELEVATION: 255. 4± 

o ~ 

0J
J. 

F: t
cn 

Q 

G — 

b

WWI

z

F- w

S2
z

a
w

z

V) W
Er

n

LL

a

J_ 

Z V) 
a

F— 

U_ 

r 

m

Tan silty fine sand ( SM) 

Tan sandy clay ( C L) ' ' 

Tan sandstone

Red s i It M L

Gray sandy si It, w /oc'casionaI
Seal

clay seams

M L) '. P- 15

Grey clay ( CH) 

P - 15

Depth of Water

Date: Time: Below Ground Surface

8- 13 10 :30 + 2. 01

10 :31 1. 0' 

10: 32 0. 1' 

10: 34 0. 8' 

10: 38 1. 71

10 :45 2. 1' 

11: 00 2. 8' 

11 : 30 3. 8' 

20- 

30

40

50

60

70

80

90

10

COMPLETION DEPTH: 6• 

DATE: 8/ 13/ 76

NATIONAL SOIL SERVICES, INC. f
PLATEL; 

IONSUL71NO ENGINEERS. ATE 33



Continued) 

NATIONAL BOIL SERVICES, INC. 
CONSULTING ENAMCERS. 

P. 

Medium dense tan silty fine sand
SM) 

LOG OF BORING NO. B - 16

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: See Plan of Borin as

co

Hard tan and gray sandy clay

C L) 

w 
SHEAR STRENGTH

U_ 
J

M
W

a SOIL DESCRIPTION

zw C, 

5s Qz F-w
IN TONS / SQFT. r

o 
H

o

Q JJ Z
W
0

U) 
Q
L7

Very stiff tan clay, 
w/ iron laminations

C H) 

a< 
O

JJ

d
O

t- cn
Z0] 

ELEVATION' 260. 52 z n in i 

Continued) 

NATIONAL BOIL SERVICES, INC. 
CONSULTING ENAMCERS. 

P. 

Medium dense tan silty fine sand
SM) 

Hard tan and gray sandy clay

C L) 

I . 

Very stiff tan clay, 
w/ iron laminations

C H) 

81 38 39

i l

10
i ii! i ail

Dense tan silty fine sand, 
w/ iron laminations

S M) 

53 i

I i

T- 1-- -- 

20- 
Hard reddish - tan clay, slightly

w / ìron laminations

CH) 

Hard gray sandy ( C L) clay

Hard gray clay, slightly slickensided _

j

C H) 

ifirj

Ji

S6 28 31 92

25
j

IIE i

ire

t

Hard brown clay

gray, w/ si Sty sand laminations

C H) 

91 68 25 27_ 

37

93

82_ 

30 iii II
i

35 t
IT

P

40
i

Very dense gray silty fine sand

52 64 20

28

25

97

10( 

I
y

1
50

Continued) 

NATIONAL BOIL SERVICES, INC. 
CONSULTING ENAMCERS. 



LOG OF BORING NO. B - 16 ( Cont' d) 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

LL

F- 
a- 
w

m
z

U) 

j
a

g
Q

SOIL DESCRIPTION
ins

v; p
Q O- 

N J J
a 
J' 

dJ
w

o

z
1- w

OZ

0

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

I: 

M_ 
00

Z
D 

@ 

ly

h

i

SM) 

I I

I

Hard gray silty clay, 
w si Itstone lenses

C L

i l
60 I I T_ t

Hard gray clay, w/ clay laminations
w/ occasional silty fine sand laminations

sand inclusions

CL -CH

90 67 22 29

32

52

9c

65

1
70

I

75
IT 1 11 7

80
I i i I

ut I
i11 

85 Very stiff green clay

w/ silt laminations

98 30 35

I

9
90 i

95- 

tit
Conti nued) 

NATIONAL ROIL SERVICES, INC. 
CONSULTING ENGINEERS. PLATE 25

1
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LOG OF BORING NO. B - 16 ( Cont' d) 

PRELIMIN. =.RY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

COMPLETION DEPTH: I bU. U' DEPTH TO WA' rER: Caved al- I L. L' 

DATE: 8/ 11/ 76 DATE: 8 / 13/ 76

NATIONAL BOIL BCRYI7E6. INC. 

slightly slic. kensided
hard

C H) 

SHEAR STRENGTH
U_ 

LL a I, lii: 
1

I

W

IN TONS / SQ FT. 
m a SOIL DESCRIPTION

r.} 

r``', 

nrn 0
a N- 

Q
1- w

F- 
a

g

U
a o— a J

j :-J
a

U) 

0 mW

Q
cn

tH, 4- 

f)_ 10
tJ nr In Iii D -j 

COMPLETION DEPTH: I bU. U' DEPTH TO WA' rER: Caved al- I L. L' 

DATE: 8/ 11/ 76 DATE: 8 / 13/ 76

NATIONAL BOIL BCRYI7E6. INC. 

slightly slic. kensided
hard

C H) 

I

I

10 It tH, 4- 
Very dense gray si !, y fine
sand, w / lignitic inclusions to 1 10. 0' 

SM

1 Ir It i 1

i

I

I f

12

125-... 
Moderately hard gray calcareous
sandstone w / ar onite crystals

25
1. L

f

1-{ 
Very dense gray silty fine sand

SMr13 II; 

Hard gray sandy clay
i' ill ii

14

145 Hard gray clay

C I i
15C

COMPLETION DEPTH: I bU. U' DEPTH TO WA' rER: Caved al- I L. L' 

DATE: 8/ 11/ 76 DATE: 8 / 13/ 76

NATIONAL BOIL BCRYI7E6. INC. 



LOG OF BORING N0. [- 17

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION. See Plan of Borings

U. 

i

W

p
m

G

w
ii

Q
cn

SOIL DESCRIPTION

ELEVATION: 282 , 63

w

zL

p0pL1 2
o o

o z

t— 

i0 _- 
J J

fir- 
cn 

Q = 
J J
n. 

F' 

w
co

Zo o
v

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

w

W_ =i

t— Cf3

z a) . 

j

I

Loose tan silly fine sand

Flard tan sandy cloy I

5 Very stiff light tan clay

hard below 8. 5' 

w / iron stains, sand laminations, and

claystone laminations at 8. 5' 
CL-(CL - CH` 

60 27 28

I

10
I

Hard light tan sandy clayHard

CL) 

r

Very stil' f light tan clay, w 

numerous iron stains

CH) 

iy stiff reddish - brown sandy clay, 
numerous iron stains

CL) 

63 30

III it III' 

II

I

llii'' l

I

l
1: 

20-- 
I I I I I! I Ill

l- 7
11

25- 
I I_ 

III i i II

Hard gray clay, w / numerous silt

laminations

w/ numerous fractures and

slickensides ( CH) 

79 30 3130
I

I

I

35
I i I I

Hard gray and brown clay, 
w/ occasional lignitic inclusions

C H) A

1
i i ti

40- 
Hard gray and brown sandy clay

w / occasional lignitic laminations ( CL) 

i

45

1 i

Very dense gray silty fine sand

37 30 23 25 8

fiT

50._': 

Conti need) 

NATIONAL BOIL ICAViCRY, W. 

GOtl RULTltl6 QNN tlflf4l. 



LOG OF BORING NO. 6 - 17 ( Cont' d.) 

PRELIMINARY SITE. tNVESTIGATION

PROPOSED :; TEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

u- 

h
CL

J
o
Lo

cyn

w

Q
Q
N

SOIL DESCRIPTION
z `` 

o

a 
00

4f- 

a` 
1

h

r
a- 

2' 

w 
r

w
nh

OZ

UO.
CO

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 10 1. 5

F
a --' 
Q 

h6

I.` 

I

r. 

a• 

1 E. 

r

SN; 

29

I_ 

r

Hard gray silty clay, w/ numerous

silt laminations

sandy silt seam at 64. 5' 

CL) 

33 19 27

z

a

I I

0`; 
I I

11t I I i

I I I I

iI ITI1
I• l; 

I II

Irlli

1

I 

1

Hord dray clay, w / occasional

silty fine sand larinations

CH) 

i Hill!! I ! 
75

Very stiff gray clay, w/ siIt laminations

stiff at 88. 5 - 90. 0' 

hard '_,elow 93. 5' 

35 25 31

32

I

t

80

III
10

I II I II

I I it

I

85
T

I I IIII

90

i!' Z. 

i I i
95

I Tr

w

Continued) 

NATIONAL SOIL FF4VIC[ 0, INC. 
cowwLTINS KNOINK[ ne. PLATE ' 28



LOG OF BORING NO. B - 17 ( Cont: d.) 
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

thi

4
W

m

N

W
J

SOIL DESCRIPTION
wit

aw

0> 
1O

W
az

w

ZL' 

no
Q!O

C\ j

0 C; 

fir- 
ar
o 
JaJJ

ter' 

U)— 

Q

w

nz

cnrw- OZ
O
ME

SHEAR STRENGTH

IN TONS FT. 

0.5 10---- 1. 5

r
r

F-

af!
q

I

w/ sandy silt laminations

CL -CH) 

II

I

I I

Hard gray sandstone, wfvertical

fracture

soft below 1 13, 0' 

w/ numerous horizontal fractures

and occasional lignitic laminations

w/ occasional claystone laminations

and lignitic laminations

43

I I Jill III

a

1111 II

11i, 1 II 1 Willi

I i

11
I I I 1 I; I i i, 

I12

I! I

12 Very dense gray silly fine sand

SM

30

III t IIII I! 

j 3 f, 
t

l f IIII I

IIII IIII ill

14G

1145, 

COMPLETION

Very dense gray silt, slightly

clayey

ML) 

89

I

I

I

I 1 1 i 1 1 W: 

Hard gray clay

CH) 

I
I I I

I n1

i
IIII

I I

4-

11
I: 

t

DEPTH: 1 i0. 0' DEPTH

DATE: q / r,/;( 

TO WATER: 

DATE: 

40. 

8/ 13/ 76

j' 

N ATIOIJAL SOIL SCC1YICt. S, INC. 

CONCULT1116 SNOIN99. 4. PLATE 29
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LOG OF BORING NO. P - 17

PIEZOMETER INSTALLATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Wash LOCATION: See Plan of Borings

W

Uj

j

M

n

w P - 17 Riser
SOIL DESCRIPTION Elev. 286. 6+ 

QJ ELEVATION: 283. 6j= 

5—  

J

M2
C

J

jw

p O

w 

cn rr

uF- 
0

wr..0

z co
a

LL

FE m
DJM

Tan si It y fine sand ( SM ) ; 

Tan sandy clay ( CL) 

Light tan clay

C L - C H) 

Light tan sandy clay
C L) 

Light tan clay
CH

Y clayReddish - brown sand l
C L) 

Gray clay, w / n.umerous silty

laminations

CH);: 

Gray and brown silty clay, Seal
w / lignitic laminations ( C L) 

Gray and brown sandy clay, 
w/ lignitic laminations ( C L) 

Gray silty fine sand

P - 17

SM) 

Gray silty clay, w / silt laminations

C L) 

P - 17
Depth of Water

Date: Time: Below Ground Surface

8/ 12 3: 00 + 3. 0' 

3 :01 + 0. 6' 

3: 02 + 0. 31

3: 04 0. 6' 

3 :08 2. 11

3: 15 3. 6' 

3 :30 7. 0' 

4 :00 13. 2' 

8/ 13 3: 00 40. 8' 

104,_ 

20

T= 

30

40

50

60

70

80

90

100

COMPLETION DEPTH: 53. 0' 

DATE:, 
3112176

NATIONAL SOIL SERVICES, INC. 

CONSLILTINO ENOINEERS. PATE 34



LOG OF BORING N0. i3 - 18

PRELIMI NARY SITE I NVESTI GATT ON
PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: S - 1? Pl: :n of " orincs

W

W

o
m

l! 3

W

a
Q
N

SOIL DESCRIPTION

ELEVATION: 274. 53

N

b
m

W

zW
N cn

o

dnQ tV

0,° 

ot` 

cr - 

J ' 

cn — 

Q

0-J

o

u 

w
co r- 

O O
r U

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 LO 1. 5

y

v
F' fly
ZD - i

Very stiff tan clay, w/ iron

laminations

w/ numerous thin sand pockets

w/ numerous sand pockets and

lars?ir:ations

C H) 

7ci 2S 34

I ICIi

i

11 1 11

5

I I

dill
I

I I
I I II

10
I I I 111

I I I

H11
I

Hard tail sandy clay

C L) 

Very dense Light tan silty
fine sand

W/ occasional to numerous thin

clay laminations

SM ) 

C
95

y

3

20

2

24

33

I

I I I I I

I

20

I li lil

HI

I IIIi I i

f' i I

ta

I j i

IIIX
1 1 1 1 i I I

3U
I I i

iHI i I

Jill i I

1- 35- rI
Hard gray cic

w/ occasional silty
sand laminations below 39, 0' 

sligtly slickensided

55 23 3 7

I iI I1

Z. 

i I

f
I

L I

I

40
I I

Ijj

Il
y

A

T

4 5
I

I

i 0
I

Continued) 

NATIONAL ROIL AERvicCR, IMF. 

CO*$ ULYIN0 9MOIN91.. i. PLATE 30



r

r

M

LOG OF BORING NO. 13 - 18 ( Cont' d.) 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

F
U. 

z

d
W

p
m

t

rn

J
CLa

Q

SOIL DESCRIPTION

0

wer; 
IxLd

U >• 
UO

U
W" 00
az

L'' 
Nv' 

N n

Q2t1

P
0 

j- _j

E- 

U) rQ= 
JJ
O

m- 

D
cn H

T

O O
20

SHEAR STRENGTH

IN TONS / SQFT. 

1- Vi' 

0.5 1. 0 1. 5

3

00

z pa
nJ

r_ 

32

35

HL I

00- 

I

I II

55

II

I I II
I

I
Milli

II illl I

lill! II

II I I

IIII

1 I

65 Ili IIH l

I I Hil I I- 

II illi

HI I'' 
II ill

70- 
III, II• VI

I! I Illi it

7a

II Iii I I ! 

IIII I lil

Very dense gray si ley fine sand
highly indurated

w / numerc,u: sGnusfone seams

SM) 

19

Ti

8080

i

I i 1111 I I

66

5 I I iIII

90
i i I II

I I

95 t i I 11

Hard gray sandy clay
73 X18 34 35

1' 
1

Continued) 

NATIONAL $ OIL 11 RYICl S. INC. 

C" SULTINO [ pi1N[[ R1, 

d

PLATE 31



LOG OF BORING _ N0. n - 18 ( Cont' d.) 

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

w
0

o

n

N
w

3

SOIL DESCRIPTION
zw

N 
a 

oz

clF- 

J- JJ
4

w
W

w

zO d

SHEAREAR STRENGTH

IN TONS / SO FT. 

0.5 1. 0 1. 5

cc

F- v) 
ai

D f

1

C L) 

7 17117 II I

f I HIM

OJ
i! I I

Hard gray clay

w / occasional tl-.in silt laminations

w/ occasional to numerous sand

pockets

C H) 

113 31 33

i I Mill I' 

11: 

fll it i! i 

12G
gill iifi

i i

HI 1
I I! 

13C Ali I j! I

II it I

I I
I Hill. I. I I

I. 1

QHard gray silty clay, w/ numerous

sand and clay pockets below 144. 0' I

I Ill I
i

I

COMPLETION DEPTH: I JO. O' DEPTH TO WATER: 1. 1. z' Caved ut 26. 6' 

DATE: 8/ 4/ 76 DATE: 8 ,// b
v

NATIONAL OOIL tERVICdO.' INC. 

C

1

1

I



LOG OF BORING NO. a - 19

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371550 E3339830

LL

w

p w
m a SOIL DESCRIPTION

cn

ELEVATIOw 242, 8

Stiff brown sandy clay
e, 1 ( C L) 

l Medium dense lightbrown
clayey fine sand ( SC) 

Very dense tan clayey
fine sand ( SC) 

Very dense tan silty fine
sand iron stained w numerous clay
laminations, 

free water at 14. 0' 

t

w /silt laminations

gray, w lignitic laminations ( SM) 

zLL' 

a ° 

t- 

cn _ 

J - 1

w 

w

o z

SHEAR

IN

0.5

STRENGTH

TONS

LO

i

SQFT. 

1. 5

II

3
LL

F- vi
m

I I o I
I

I

r 46 I i I i I I iHil

35

1

10
I II

I

I I

15

III II I

20

it
i .: I I 1 i 1

iiij I I i

I I 1 1 i t

I I i

25

I - 

I

30

II

II I II

35 i

40

I

50
I

1. 

COMPLETION DEPTH: 25, 0' 

DATE: 12 19/ 76

NATIONAL SOIL SENVICES. INC. 

CONSULTI N II ENOINEFRS. 



LOG OF BORING N0. B - 20

FINAL PLANT SITE iNVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371730 E33392 0

a

JL

o

N
a
cn

SOIL DESCRIPTION

ELEVATION: 241. 9

w

z w
0 ° 

a o

op
o z

o F- 

J J

E- 

a
j — 

a

LLJ 
a - 

Cn

Z

0
v

SHEAR STRENGTH

IN TONS / S Q FT. 

0.5 1. 0 1. 5

3- 
IL

o\ 
F- vi

Z m
D J. 

Loose green clayey fine sand
i -

sand cla seam at 1 . 5 - 2. 0' SC1
144 r aT

la, 

Medium dense Fight green

silty fine sand ($ M) 5

Dense light brown silty fine
iron ` i esand, n s land

w/ clay laminations

occasional lignitic laminations

SM) 

25 2E 17

i
I- 
jlll

10

15 I I lii

t_ Very dense light gray silty
fine sand ( S M) 4

20

r

I I7
r

its
I I

25

I

it

I 
II i

r

II

30

J;
f_ 

35

I

40

45

COMPLETION DEPTH: 20. 01
DATE: 

NATIONAL SOIL SERVICES. INC. 

1

I



LOG OF BORING NO. B - 21

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371730 E33388 5

U_ 

d

J

rn
N
W

a
Q

SOIL DESCRIPTION

ELEVATION : 251. 1

Q

a
ti

m

D  

U,"' p
ON

F- 
a

O — 

j — 

t

uri t
Q

J
0. 

a=~ 

w
cn r- 

ZO
s  

SHEAR STRENGTH

IN TONS FT. 

0.5 1. 0 1. 5

3
U_ 

o0

0
Qr vpu

Mcdium dense brown silty
f ; fine sand SM 

v.Aedium dense tan and light
N. 

tan clayey fine sand, w` 

r` s clay and iron pockets

Dense tan silty fine sand, iron

stained

0. 1' dark tan clay seam at 14. 5' 

very dense below 20. 5' 

Very dense tan clayey
fine sand

SC) 

r - 
I i

1 r

21

34 27 16 26

I ~ 

8

5

i
i 

i

I- 

10.a j

82

15

I_ 

I

20- 

it

LIT
i lr

I_ j 1_ L
Ilil 

25 26 13 24 i i1 97
25!` i I

fry- T

Very dense dark gray si Ity fine
sand, w light tan clay pockets

SM) 
6

30-..:: i i

III. I 1
I

I' li' Ilt

35
Hard dark gray silty clay, w/ 
lignitic lenses 1-d

I

I

d

Soft dark :gray and gray
siltstone

1- 0. 2" lignitic seam at 40. 0' 

Hard gray clay,. w/ lignitic

laminations and numerous silt

laminations (
CH) 

56 23
t -lI

tT

A

40- 

45

171

50- 

Hard dark brown and black

sand y clay, / licnw itic seamsy . 3 tt t f

Continued)..- 

NATIONAL 3011. 3ERVICCl, INC. 



LOG OF BORING NO. 8 - 21 ( Cont' d.) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

H
a- 
W

O

0 wm ii

Q
a

t

A° 

SOIL DESCRIPTION a

j
m

w

Z
u-6 O

N
o O
z

f- 

CY - 

J
J- 

c~n.s
L - 

JJ

oo

a

w
N-  

ZO 0
0

SHEAR

IN

0.5

TONS

STRENGTH

1. 0

SQ FT. 

1. 5

a 

DJ

Very dense gray silty fine sand, 
w / lignitic lenses

clay seam SM

y6
eat

55 I

t i

I T

0
I

Note: Caved at 10. 0' at completion

r

I

65 I it

70

rl; rte

rl i_ li I

75
I

I i

I

I. 

I

I. I I, 

80
I I I I

I

I; 
85

illsf I5 I

L_00L
COMPLETION DEPTH: 61. 0' DEPTH TO WATER: Caved at 10, 0' 

DATE: 12 9f76 _ - DATE: _ 12/ 9 7

NATIONAL SOIL SERVICEb. INC. 
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LOG OF BORING NO. B - 22

FINAL PLANT SITE I NVESTIGATI ON

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N371750; E3338400

LL

W

0

m
w

a

N

SOIL DESCRIPTION

ELEVATION: 258. 1

W

a
N

m

Zw

N"' cn O
a ON

Z

n 

v = 
J

cn— 
d

a- 
J

w
crF- 

1`u

In F•- 

0 Z
O

Z U

SHEAR STRENGTH
IN TONS / SQ FT. 

0.5 1. 0 1. 5

F- N
m

I

t

Loose brown silty fine sand ( S M) j

Firm brown sandy clay
C L) f

Very stiff light tan clay, 
w / sandy clay filled fissures
and silty clay laminations
w/ numerous th: n sand

and silty clay seams to 24. 7' 
w/ occasional iron stains

w / selenite crystal pockets

at 20. 2' 

w / organic clay
laminations at 25. 0' 

CH) 

75 27 32

30

I 1 1 I

85

92

5

t
10

15

ffl'

Ti
C I

20

i- 

1

L i
3 hQ

l_ i

25

Very dense gray, brown, and

reddish -tan silty fine sand, 
w / iron stains

w / lignitic laminationsJ. _ _
gray (

S M) 

Heard dark reddish -brown

clay, sllckensided ( OH) 

Very stiff gray silty clay, 
r' w / numerous sand and clay

laminations ( C L) 

g Very dense dark brown clayey
t sand, w / numerous clay and

silt pockets

SC) 1

Soft black li.gnitic material ( Pt) 

Very dense pray silty fine sandY

9/6 1
30 ILLLL

35 - 

40 I
1 I

5-,.. 

50 -;;:{_ 

l

28 lhk 1 rte
Continued) 

NATIONAL SOIL BERVICES, INC. 

CONSULTING [ NOINIFRS. 



LOG OF BORING NO. B - 22 ( Cont' d) 

FINAL PLANT- SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

U- 

i

o

o
m

N

J
n SOIL DESCRIPTION a

m

w
z`' 
00 a 

i
a: 
it - 

o

Z
w

o z
0

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

3: 

r

oC) 

a j̀

k

w/ occosional thin clay
laminations

SM) 

I
I I

55-4

TTT[ 
I I

6 Hard gray clay

w/ sandy si It seams

w/ sandy clay seams

C L —C H

I r
I I

651
II

Tl 4_ 
I! 

l ;. i

70- 

t

I I li

III

75
i

I

FTI
jl

ilia I L

0 I X11

I

fi
I
I-+ 

85

L' 

90

95

10- 

COMPLETION DEPTH: 70. 0' DEPTIi TO WATER: 20. 0' 

DATE: 12ZLI76 DATE: 12/ 8/ 76
e

NATIONAL SOIL SERVICES, INC. 



I- * 

1- 1

F

F

1

10
II
I

I

I - 

I - 

I Soft tan silt cla CL

Very dense light tan
5 clayey fine sand

W/ 11ron stains
SC) 

Hard light tan clay, w/ 80 11 32
10

iron stains

CH) 

Hard dark tan and light tan

15
1

L

I clay
78 28 35

LOG OF BORING NO. B- 23

I FINAL PLANT SITE INVESTIGATION

Hard dark gray siltyclay ( C L) 

GIBBONS CREEK STEAM, ELECTRIC STATION

iii

GRIMES COUNTY, TEXAS

TYPE Undisturbed Sample LOCATION N371665, E3338400

Hard gray clay w/ numerous

BORING: 

uj SHEAR STRENGTH

LL
j

sand pockets

IN TONS / SQ FT. 
0

ii SOIL DESCRIPTION
0

I :: 

CY
U) 

D Z
i_- 

59

or

T

33
4 I I LIT , 

2a. 

86
25- 

0 z

CH) 

w V) 

ELEVATION: 261. 3

1

i

10 0
z

4

J— 

0
u

0.5 10 1. 5
j

Hard gray sandy clay, 
w/ lignitic laminations

Loose brown silty fine
N ' 7 sand ( SM) 

1

CL

1_ HUJ- 1

30

I Soft tan silt cla CL

Very dense light tan
5 clayey fine sand

W/ 11ron stains
SC) 

Hard light tan clay, w/ 80 11 32
10

iron stains

CH) 

Hard dark tan and light tan

15
1

L

I clay
78 28 35

NATIONAL $ OIL SERVICES, INC. 

CONSULTING KNOINEERS. 

Hard dark gray siltyclay ( C L) 

iii

20- 
Hard gray clay w/ numerous

sand pockets

67 59 25

T

33
4 I I LIT , 86

25- 
CH) 

NATIONAL $ OIL SERVICES, INC. 

CONSULTING KNOINEERS. 

Hard dark gray siltyclay ( C L) 

20- 
Hard gray clay w/ numerous
sand pockets

67 59 25

T

33
4 I I LIT , 86

25- 
CH) 

1

i
t 4

Hard gray sandy clay, 
w/ lignitic laminations

1

CL
30

L
Very dense gray silty 50511

fine sand w/ clay seams
T

35
M

1- . 7. 

SM) 

Hard brownish- gray sandy r

clay, w/ iignitic material 1 j
seams

L
40

C L) t 11
L

i1i t
Very dense gray clayey fine

indurated

I

sand, slightly

45

j. 
w/ lignific pockets it

501- 
Continued) 

R_ 

NATIONAL $ OIL SERVICES, INC. 

CONSULTING KNOINEERS. 



LOG OF BORING NO. B - 23 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

u

a- 
W

C) 

0

W

40

w

0- SOIL DESCRIPTION
cr

a v  
Q N
o0
z

0— 

a: 
J ' 

z— 

c

w 

Ir'-- 

O o

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

3 

o\ 

zm_ 
J

SC) 

5011

Sea! Y

Very dense gray sandy
silt

w / indurated seams
Ml- ) 

i. TIM
55

I 4fl
1

Hard dark brown clay, 
w / numerous silt seams

CL -CH) 

65

I I

It

70 i1

75- 

FT
I

80
I

r
1

85 i
I

95

lod
COMPLETION DEPTH: DEPTH TO WATER: 17 0' 

DATE: 12/ 7/ 76 DATE: 17 8 76
11 ' 1! 1 1 Oi ! 4a....  _.. M I q



LOG OF BORING NO. 8 - 24

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: 371480 F

z

a. 

m

c
w

q
v 

SOIL DESCRIPTION

ELEVATION: 2.63. 5

oc

a_ 

m

z `'' 
Z5co O

0

r
0 `- 

J - 

r- 
c~n 

J J
CL

w` 

w
l_n F-- 

ZO
0

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

U_ 

ov
H cn

j

d_\ 

t 7 Medium dense dark brown silty
fine sand $ M) 

i I

I

86

60 44 27

r

I

t
fi

i Hnrd tan and el low clayey silt ML

Hard I-an and light reddish - tan

sandy clay, w/ sand and silt seams

C L) 

5 , 

4
i

10 Hard light tan clay, w/ sand
and siltstone seams and iron

ockets C H) 

55 30

a

r 7 ri -I1

i
I

Very dense light tan silty
fine sand w iron stains S M) 15

52 47 26 29

I I_ 
i I

r

90

Hard light tan, red and yellow

sandy clay, w/ sand pockets and

iron stains

light tan ( C L) 

1 I } I r- 

20

I 1

25

I  I I I, 
I I

j.- 

Dense tan silty fine sand, w/ clay seams

w/ iron concretions

S M) 

39

78 51 29 36

lr
IL i

8

II I

Very dense gray clayey fine
sand

SC)- 

35- 

i

i

40 y, 
Hard gray and green clay, 
w/ sandy silt seams

w/ pyrite crystals and

organic laminations

th1 L

4J

I 1y VVer dense bro m and dark brown
silty fine sand, w / clay seams 1, 

Continued) 

NATIONAL SOIL SEAVIC[ S. INC. 



LOG OF BORING NO. B - 24 ( Cont' d.) 
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

u- 

a. 
w

o
m

g
r
n

w

aa.. 
Q

SOIL DESCRIPTION

w

zw
v' 

cn0

CLUN
00

0,z

pr— 
a 
O`- 

J— 

cn— 

G
j _j

d

w' 

w
0 

Z
DO
2 0

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

3u- 
r

U

H( n
t17

J

SM) 

55 Very dense gray silty fine sand, 
w / clay seams ( C L) 

II
T

j
I I

l
I Jill

T,; 

4' r

Very dense gray silty fine
sand, w / clay seams SM

60

4,71

I

1Hard tan and gray silty
clay, w/ sand seams ( C L) 

Moderately hard gray and light
gray siltstone, w/ clay laminations6 I i 1! I , 

Very dense gray and dark green
sandy silt w / fine sand and

clay seams704, 

I I

75 Ili li

I

80
I I I I

i
i

85

90

95

COMPLETION DEPTH: 70. 5' DiEPTI-I TO WATER: 20. 01
DATE: DATE: 12/ 9/ 7

NATIONAL SOIL SERVICES. INC. 
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LOG OF BORING NO. B - 25

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371495 E3338060

U- 

i
h
a. 

W

o
m

W

ii SOIL DESCRIPTION

ELEVATION: 269. 0

a

to

v N
W 0
CL N

o
21

F- 

d
J

J

v 
Q

J

r r

i w

Q

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

F4

j3. 
LL

C 

6

m

f

t

7

Loose tan clayey fine sand, 
w / silty sand seams

w/ occasional gravel

medium dense gray SC

i I

ti }  
5

54 27 30 8

Hard tan sand clay ( C l_) 

I

l7

1fi
Hard tan clay, • V/ silt

I led fissures

C H- it10- 

15 - 

0

Hard tan clay,, w / ironstainedi

fractures and occasional sand

seams

C H

Hard tan clay, ironstained, 

w/ occasional sand seams

w/ organic material

C H) 

54 35 37

l l_ 

1

Er

rt_

1 Y

I, 
1 ` 

25

Dense tan clayey fine sand, 
ironstained w/ occasional clay
laminations and numerous organic

leaf impressions

w / 1 / 8" selenite lamination

Lr t 29. 0 1 (. C

40 38 21 33 8_ 
30-.. 

I

111

35 r

Dense tan and gray sandy silt, 
w / occasional clay seams and
organic material laminations. 

M L

43T;} fi ii 1T1

40
46 43 22 I , 

Dense gray clayey fine sand, 
W organic material laminations, 

w/ occasional silty fine
sand seams ( SC) 

Sots Stay sandstone

Soft 91-av ss— hr'ille sllckens: ded

I CII' C] Ciray < Iayr V / / occ - 

asroral sand I u nsnrnc tte

Continued) 

I

i

Ij rt

56 23
1 j- 

50

NATIONAL SOIL SF.IIVICLS. INC. 

CONSULTING ENSINEEIIS. 



LOG 0 BORItIG NO. B - 25 ( Cont' d) 

FI NAL PLANT -SITE I NVESTIGATI ON

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

i

a. 

p

J w
SOIL DESCRIPTIONCO a

a

w/ organic material

Hard brown sandy clay, w / 

occasional bentonite pockets

C L) 

Very dense gray silty fire sand , 
w/ occasional lignitic clay
laminations

w / occasional sandstone laminations

w/ occasional lignitic laminations

w / occasional clay s? cros ( S M) 

F_: 

r

W

zW

r p
a N

or

O

J
1

FQ=F
F

a. 
J

1, i

J
w

zO Z
O

SHEAR STRENGTH
LL

IN TONS / SQFT. >- U
U

N to

0.5 1. 0 1. 5 D

T

5

I I I I t

5V31 t I

65-:: I I

1- 70, 4irlr Hard gray silty clay, w/ 

YLs casional silt sand

rns (
C ') 

rtI i
75!: i

III it I I i

s0 i

r_+ 

90* Ij 1

COMPLETION DEPTH: 70, 0' DEPTH TO ! " DATER: 29. 0' 

DATE: 11 16 6 DATE: 11 17 6

NATIONAL SOIL S[ 11VICES. INC. 

CONSULTING ENGINECAS. 
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LOG OF BORING N0. B - 26

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION : N371625; E3337960 . 

W
w 

SHEAR STRENGTH
U- W ' w ° F- F- ! IN TONS / SQET. > 

CO CL SOIL DESCRIPTION ,"' U) f-- w oU
Q •c- N F- 

Y j J ,
Q acv J J F-( n

W U) 
O` a

ELEVATION: : 268. 1 z 0.5 I. 0 1. 5 _
j

r `.,.. 

Stiff brown sandy clay - I a I I

Medium dense light tan clayey LL
43 24

r ir Tfine sand 7
5i - 

P11r
t

10 ( SC) 
39

U i

Hard brown clay I- i ! _ L 1 I

53 25 291 ! ! ! 85
15

w / sand pockets

20
t} iIt i

i ! l i I I
I ' I

25 i j - 

C L - C H) - — rrr

Very dense gray sHty sand, 
w / li gni ti c seams and clay 29? 91. 

30 laminations j iT. jt i II - 

t Very dense gray sandy silt

35 ML {!! I' i7

Hard gray clay L i - 1
li i ! ! Ili

40 ! 
t

w / numerous silt laminations I
I

45, 
r

dark brown

50 _ - 

COMPLETION DEPTH: 50. 01 DEPTH TO WATER: 2. 01 Caved at 45. 01

DATE: 11/ 2 0/ 76 DATE: 11/ 21/ 76

NATIONAL SOIL SERVICES. INC. 

CONSULTING ENGINEERS. 



LOG OF BORING NO. B -27
FINAL PLANT SITE. INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BONING: Undisturbed Sample LOCATION: N371620; E3337810

U_ 

x

a
W

J

m

n

d SOIL DESCRIPTION

ELEVATION: 272. 4

LL

L
2O

W

Cr) ' 

U) 0

Qa 
on

t- 

a 

J

F_
F- 

r

JJ
a

co` 
a: - 

Z
OO

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 10 1. 5

F— 

W

F— vi
M

7) J

r

Firm brown sandy clay
C L) 

o iI 71

Hard i gait tan clay, w

sand pockets
f i

i ' H t- 

j

10
C L) 

ij i I
I- 

Very dense tan clayey sand, 
w / clay pockets

1 L 1

15

2o-:. 
33 43 19 19 I I ! 102

J
T F
F

i7I 25-. 

SC) 

5 6„ 

34 37 19

i 1

X. 

30
1

lil iI

35

t Very dense tan silty fine sand, 
w/ clay seams

S M r

I
I

a
tT

lil:. 
i f ` i rt

ilil
iTrT

1 I

40

Hard gray clay w/ sandy clay seams 35 20 22 1 _ t 0 i

r? ii 
1

45

i I

50
C L - C H

I

COMPLETION DEPTH: 50. 0' DEPTH TO WATER: 25. 0'

r

Caved at 47. 0' 

DATE: 11/ 20/ 76 DATE: 11/ 21/ 76

NATIONAL BOIL SERVICES. INC. 

CONSULTING ENGINEERS. 
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LOG OF BORING NO. B- 28

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample I- OCATIOt-.I: 1 1371620; E3337665

F-: Uj
Ld

SHEAR STRENGTH 3- 

UL

00 a SOIL DESCRIPTION t1jCL
L' 
0

C) 

D7

LLJ

IN TONS / SQ FT. 

U

CL

U) 0 Cy

a. 

U) 

0— 
F- co

U) 

vL)EELEW"TION: 275. 6L co 0

0
E L) 

0 5- J.0 5

rn

Soft gray sandy clay, w/ 
311

I 4 - 

V1711,1.--: I

silty sand seam at 0. 0
I 1 1 0

Hard light brown and tanar'c- 

clay, w/ clayey sand fi I led 37 26 24
5 fissures

Ili

T- 
w/ numerous sand and clayey I T

sand pockets

T- 
T

14

w/ inclined organic laminations

Very dense light tan silty fine
26 26 TJJ go

20- 
sand, slightly clayey

71

29 32

4- 

S M) 
FF 

25 Hard brown tan and gray clay, 

w/ clay stone lenses
C H) 

Very dense light tan silty fine Ll

30 sand, slightly clayey ' SM) 

Hard brown and tan clay, 
indurated, w/ sand

pockets 63 26 31 1 1 89

35- 
gray CH) 

Hard gray silty clay
40- 

C L) 

Hard gray clayI 45

C H) 

E5)6 Dense gray sandy si I I, W/ 

n, j cl litfoinrilionsoy

COMPLETION DEPTH: 50. 01 DEPTH TO WATER: 23. 0' Caved at 48. 0

DATE: 11/ 20/ 76 DATE: 11/ 21 76

NATIONAL SOIL SERVICES. INC. 

CON41.1" IN4 ENsimerns. 



LOG OF BORING NO. B - 29

FINAL PLANT SITE I NVESTI GAT -ION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Samnle LOCATION: N371510 E3337630

U- 

r
n
Lij

m

V) 

W

ii

Q

SOIL DESCRIPTION

ELEVATION' 279. 7

nc

a
cn
z

z`a' 
n °' 

o
cif N

z

r

a  

r
u

J

i1J° 

i w
U) 

p z
z  

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 10 1. 5

r

r vi

m

OOSe Cjray SIT y Sar1C

Soft gray silty clay
It `; 

Very stiff I ight brown and

5
4• tan clayey silt, slightly

j sandy

Hard light brow,, and tan

silty clay, w / numerous

1G ' sand seams

CI -) 

ML) t I

44 t

15 - w/ sand sea rn r rt 15. 0- 16. 0' 

Dense light gray clayey

C L

t I

t
I

fi
i

20-'.:::
v7

fine sand, w/ numerous

clay pockets SC) 

jt'; i

Very dense light brown
and gray clayey sand, 

25 w/ nurnerous clay pockets

c..l Hard red and brown clay, 
indurated ( Cf I) 

30
Dense light gray clayey

I fine sand w/ 2" lignitic material

seam at 30. 0' 

I - lard light brown and gray
silty clay

sued seam at 33. 8 (. 

40- Hard gray clay, w / occa- 

sional lignitic seams and

43 26 24

l' It

11I! 

tfl

t

45

50

pockets of 40. 0' - 40. 5' 
slickensided

clay laminations and seams
w / indurated seams+ 

w/ lignitic material scams at
49. 0- 50.?-' 

I 

t

r - 

4 - i- t- 

tt

t. - f

t

44

t

j
1

Continued) 

NATIONAL SOIL URVICES, INC. 
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i 1 .

11

j I ! : , , 
W/ bentonife pocket at- 49LY ( CH) ! 

Hard gray silly clay
1 t6 ( C L) 

Very dense gray and brown
silty fine sand, w/ organic

material
63

J

w/ occasional sand, sandy clay, I 1

26 27 94
Clil- d clay seams6 0

w/ indurated seams

W/ I i gnitic laminations

5

Seai L
7ill

0 (
S M) P7O :'

fI-. 
75- 

80- 

85- 

90

95 1

I og
COMPLETION DEPTH: 70. 01

DATE: 111/ 20/ 76

TIONAL SOIL SERVICES. INC. 

7 - 7

LOG 0 F BORING NO. B- 29 ( Contd) 

FINAL' PLANT SITE INVESTIGATION

I, 

rr_
I

TGIBBONS CREEK STEAM ELECTRIC STATION

i i

i- 

GRIMES COUNTY, TEXAS

t rt

F W

J T- 

SHEAR STRENGTH fu: 
LL 0 w (

n

T

LL- 
LU

14

Lu

X'-- IN TONS / SQ FT. 
can

j
SOIL DESCRIPTION LU Cn i) 

bi

0 C'
0

J
1 _j co F

U) 

co

0202
05 10 1. 5 D —J, 

i 1 .

11

j I ! : , , 
W/ bentonife pocket at- 49LY ( CH) ! 

Hard gray silly clay
1 t6 ( C L) 

Very dense gray and brown
silty fine sand, w/ organic

material
63

J

w/ occasional sand, sandy clay, I 1

26 27 94
Clil- d clay seams6 0

w/ indurated seams

W/ I i gnitic laminations

5

Seai L
7ill

0 (
S M) P7O :'

fI-. 
75- 

80- 

85- 

90

95 1

I og
COMPLETION DEPTH: 70. 01

DATE: 111/ 20/ 76

TIONAL SOIL SERVICES. INC. 

7 - 7

DEPTH TO WATER: 25. 0' Caved at 65. 0' 
DATE: 11 / 21 / 76

I, 

rr_
I i i

i- t rt

J T- T

T

itl

4 1 14
i- 

DEPTH TO WATER: 25. 0' Caved at 65. 0' 
DATE: 11 / 21 / 76



LOG OF BOF ING NO. B - 30

FINAL PLANT SITE INVESTIGATION

GIBBONS CREED STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N37 225; E3") 37630

J

wiz
SHEAR STRENGTH

m
w

ii SOIL DESCRIPTION
cr

a- 

l, 

U' 

CY

f- 
i— W

I N TON S / S Q FT. 
ov

W

ao
JJ

OZ U) 

ELEVATION: 279. 7 ro 000 a
0.5 1. 0 1. 5

z 

i Loose brown silty sand ($ M) I-- I- l-. I IT

Firm brown sandy clay, IL

5 .: 

i ronstai ned

hard below 3. 5', w/ sand

I
pockets

72 38 39 rr1Hard tan clay, ironstained

w/ silt laminations
it i! 

10

15 I j j

I.: Very dense tan silty fine
laminationssand, w/ clay 36

20` 

t. 

5 : 1 S M ) qj

grayclaythitHard

CH) 
30 :'; 

Very dense gray and tan 5 6119' 

clayey sand, w/ clay laminations i

and indurated seams i

III I

35- I Ste— I I ! ill T. 

Hard gray silty clay, w/ 

lignitic material seams

40 . I

t t 111 o;; 1+ 1

f_I_ T_r50 -' 
9 2. 53 32_ 31 91 ` 

Continued) 

NATIONAL 3O1L D[ RVIC[.!. INC. 



LOG OF BORING NO. B - 30 ( Cont' d) 

FINAL PLANT SITE I NVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

SHEAR STRENGTH 3— 
w Tw Qit 0-  IN TUNS / SQ FT. r

co ii SOIL DESCRIPTION v,"' u)- w a 

CL -
j

O Z  Cn

W cn o O r O txl

o v
0.5 10 1. 5 

J

Hard gray clay, w/ occasional

silt laminations 11, r 

55 ( CH) 

ILL Hard gray silty clay

60 Very dense gray clayey fine sand i 
SC, Rr# T

1 , 

1, Hard brown sandy clay, w/ I

65 a  lignitic laminations ( C l.) 

4+J Hard gray silty clay
i " -) 

k Very dense, gray sandy si It I , ; t i i rj_ 1+ i }T

70 
i 

75

80

t

lfl+ 

5

40

95

10

COMPLETION DEPTH: 70. 0' DEPTH TO WATER: 4. 0' Caved at 23. 0' 

DATE: 11 / 18/ 76 DATE: 11/ 2- - 1/`/ 6

NATIONAL. SOIL SERVICES, INC. 

t

lfl+ 
T

I

I 111t

10

COMPLETION DEPTH: 70. 0' DEPTH TO WATER: 4. 0' Caved at 23. 0' 

DATE: 11 / 18/ 76 DATE: 11/ 2- -1/`/ 6

NATIONAL. SOIL SERVICES, INC. 



LOG OF BORING NO. B - 31

FINAL PLANT SITE J NVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371370; E3337550

w
SHEAR STRENGTH

u- 

s

r

m
w

aa.. 
S0IL DESCRIPTION a

z' `-' 

v o T
0:= 

r- 
in :s

c F- 

F- 

I N T 0 N S/ S Q F T. 

ov
I- 

F

a_ t

u) 

a 
r

aJ CrIoz F- L7
ci

ELEVATION: 282. 0 m z
z

0.5 10 1. 5

Dm

r Loose brown silty fine sand IF

ti
l 11- 

SM) 

Very stiff gray sandy clay, w 

5
i ronsta i ned pockets 1 0.1. E

C I_) 1
Very stiff tan silty clay ( C L)

ti

12 TTJj I IiVery dense light gray clayey
sand, w/ occasional silty sand I i I I I

and silty clay seams ( SC) 

tHard
tan silty clay

1, 

15: ;- ( C I -) I im
T  

Hard tan sandy clay T
CLi 2Y

20 Very dense tan silty fine i

sand, w/ occasional clay seams

A
Iil-

TT

t 36 20

1 L! 

JJ;. 25

30 4- w/ lignitic material laminations

and clay pockets

5 

Set

511

I I
w / indurated seams

I

W/ clayey sand seams

it

I I i I Tfi

fi-
3" lignitic material seam

at 37. 5' ( SM) 
1, 
11

ii Hl_ H
Hard greenish gray clay, 

40- slickensided
I P'

11
I

I

II 1
I

ri } 
1- 

CH

Hard gray clay, w/ 

45

occasional sand pockets

w/ lignitic material seams at

I

C-{- t II i
r1 11- 

45. 0 -45. 4' ( C L) 

Hard gray clay
w / occasional laminationssilt

5 Q 27 11 r I f T 93' 

Continued) 

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. 
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LOG OF BORINGG N O. B - 31 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

a

J U) w

m cJt

V) 
cn

SOIL DESCRIPTION

U- 

li

o

w

r) 

a  
00

8-
0 o' 

Z- 

12 - 
v

f- 
Lr) 

a - z

r l
rem

w

0
0
0

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

W

v
vi

zm
J

5

w/ accasncrl lignitic

material pockets

w/ lignitic material

1,, iminations CH 1 _ 
t

1- 1

I

I I , 
7- r

6 01' 

a I

a

Very dense gray and grayishy g Y g Y

grown silty tine sand, 
slichtly clovev S M) 

d; 1 U

C_`_+ j

5

Hard ray and brown sandy c lay, 
w / numerous lignitic material

lorninations ( C1.. 

Very dense gray and brown silty
fine sand, lignitic

cla seams at 69. 0' ( S M) 
70

w

j 

75

1
I

r

80

LITI
i - 

85
I

I

1

I- 

f I

j I95

COMPLETION DEPTH: 70. 01 DEPTH TO WATER: 1, 0' Caved at 35. 0' 
DATE: 11121176. DATE: 11/ 22/ 76

NATIONAL SOIL SFIIVICES. INC, 

GONSULTINO [ N INEE43. 



LOG OF BORING V10. B - 32

Fl NAL PLANT SITE I NVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371510 E3334h

r' 

F— 
fl
W

0
m

n

W

a. 

Q

SOIL DESCRIPTION

ELEVATION: 281. 1

LL_ 

CL
N

m

W

zl - -' 

Q
chi. cv

D  

Q
J

J

rF- 
cn— 

Q 

i1 — 

0[: 

Ld
wE

2

m
o

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 10 1. 5

3: 

OC) 

p U

D_j

10

loose brown silt fine sand ( SW 1

Firm tan silty clay

I

Ilii I 

1

i

Hard light tan clay, w
silt laminations} 

jrt

i

Ii

i T i

CL -C H) 

L i
Very dense tan clayey fine

15

20 :. •. rr

25i

sand, ironstained, w, /clay
pockets

31 25 18

i

i

r

1' 

30
r

SC
5
Sea

I- 
ii4F; 

Hard tan and brown clay

35

40

45

50T.. a

J

Hard gray clay, wsi It
laminations to 45. 0- 

indurated

f t

I

r" 

t7T

4 

r

r

tl

1

Continued) 

NATIONAL SOIL SERVICES, INC. 
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1
NATIONAL 801L DERVICES, INC. 

COkSULTINO [ NOINCCIIH. 

LOG OF BORING NO. B - 32 ( Cont' d) 

A NAL- PLANT- SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

J
w

SHEAR STRENGTH

U_ 

z
p
m

J
d SOIL DESCRIPTION

LL' F- f

cn.s
Wz IN TONS / SQFT. 

D r Q
O

o cl1 JJ JJ
d O z r cn

W n o j
z

O
z 

0.5 10 1. 5

Il
w

RT
CfIr

Hard gray silty clay

5s
I

C L) 

Very dense brown clayey
sand

29 40 32 25 I 1! 96

414-
fine

160- w/ lignitic clay seam at
59. 5' 

II i j 4- 1 - 
r

65
gray

I

it{
7

70

MT-77-Fl- 

75' 

l! i i1i! 
80

1
i

I

85 I I11
t

i! 

TIT T

II907

95

COMPLETION DEPTH: 70, 0` DEPTH TO WATER: Caved at Surface

DATE: 111211176 DATE: at Completion



LOG OF BORING NO. B - 33

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371225; E3337465

LL

z

d
W

J
0m

U) 

w
ii SOIL DESCRIPTION

ELEVATION: 281. 5

H

a
a. 
n

m

w

w
U) 

Q 0a

n 

J J J
d

o
cry- 

w

Zp 0

SHEAR STRENGTH

IN TONS / SO FT. 

C5_ 1. 0 1. 5

r

3: 

U

m

Z J

a

V

j

Loose brown silty fine sand ( SM) 

Stiff gray and red sandy clay

gray

w/ silty sand seams

C L

50 36 T1217 o

5,
V

It li

s

it

Dense light gray sandy si It, 
w / clay laminations

ML

1

Hard light gray clay
w / silt laminations

C H) 

2 1- 

Ilj

25

Dense light gray silty fine sand
w /clay laminations
w ndurated seams

SM) 3 9
30- 

T-`. 1

i I

Hard light brownish

tan clay, jointedy, 

w / occasional silty seams
w / occasional selenite

laminations CH

35- j
I

Hard gray clay, 
w / occasi ona I si Ity seams

C H) 

40

and brownish gray clay, 
w si It cketsI' O

w / numerous li gni tic* material
pockets at 45. 0 - 45. 5' 

67 26 31
r r, 

I 9
4

tt"
i ' 

H ard gray silty clay, 
w /occasional liggitic material seams5

Continued) 

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. 
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LOG O F BORING NO. B - 33 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

W

1

o 

N

n

J
4 SOIL DESCRIPTION

n- 

a

m

r w
N

a C%j

oz

f- 

i

F- 
U) 

W

e= " 

w

o p

SHEAR STRENGTH

IN TONS / S Q FT. 

05 LO 1. 5

LL

0

H
m
J

w/ lignitic material and lignitic

clay seams below 54. 5' 

C L) 

Very dense rra, s. lt iina sand ( ). 

Very dense gray and brown 2 10

clayey fine sand
w//bentonitic sand pockets 24

at 61. 5' 

li niti cg

w/ sandy si It seams at 65. 1 ' 
SC) 

t

55

I

I

i I rI

I

II

65-. 

f - 1
I" 

70-.'. 

I

I I' 

li

Iii' 

7

i; i

i! 

I
75

I I

I I

80 l l

85

14 I
t- 

i
I

90

95

COMPLETION DEPTH: 70. 0' DEPTH TO WATER: 31 .
01

Caved at 65. 0' 
DATE: 11/ 22/ 76 DATE: 11/ 23/ 76

NATIONAL SOIL SERVICES. INC. 

CONSULTING _ ENGINEERS. 



LOG OF BORING NO. B - 34

FINAL PLANT SITE' INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371990• E3337500

U_ 

i

a. 

Jo
m

N

N
w
j
a. 

N

SOIL DESCRIPTION

ELEVATION: 279. 9

LIJ

m

ZI_' 

inW

O

o

nF

CY

JJ aJ

1 

jw

0
U

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

F to

j

Loose brown silty 'tine sand ( SM) 

Soft tan silty clay ( CL) 

1
Medium dense brown

silty sand ( SM) 

1 Very stiff brown sandy clay ( CL) 

Dense tan clad ., y sand, w/ 

clay seams ( SC) 

Very stiff tan clay, w

i ronsta i ns and numerous

sand pockets ( CL) 

Very dense tan silty fine
f

sand

gray

w / sandstone and claystone
r

seams ( SM) 

Hard brown clay CH) 

Dense gray clayey fine
sand, w/ lignitic material
seams

si Itstone seam

w/ clay seams
A1

T._i l

I i I
I

i
i

5 _ 

29 34 14 11

I

i
I ! 

I

rf f
I c

10
j I I I I j I

I

I

9

1

19

16 26 12

24

it { C C TT- 

5 i ill II I i

20
I II Iti I! i

I; III; iii I

30
I Ili I II

I

I I

35
jt I I I

33 45 26

31

2

i

I
j

r
1

fi + 
1 87

10, 

40

f
45 L

50- rn- 

Conti nued) 

NATIONAL SOIL SERVICES. INC. 

CONSUITIN{ E" aINEERI. 
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LOG OF BORING N 0. B - 34 ( Cont' d) 
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

a
W

p
CO

w
j

Q

SOIL DESCRIPTION aw
a

m

ZLL' 

No

a te- 
00
Z

f- 

a

Wit` 

a 

a - 

w` 

w~ 

i 
p Z
S 

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 I. 0 1. 5

3 
c 

F- fn
Zm

n 

6

i 

i t

1_

4
6

I

r.' SC) 

Hard gray clay, w/ I i
f1

70- 

75

silt seams

w/ si Itstone seams

47 23 24 99

I I

r; I

T
rT

I I I I
iii lit

w/ sand seams

i j 1! 11 I 1

1

85-I

greenish -gray

I Hill
111H

CL- CH) 

Hard greenish -gray clay, 
w/ occasional silt laminations

i

95
II
4l

100 1

COMPLETION DEPTH: 100. 0' DEPTH TO WATER: 24. Y' Caved at 25. 0' 

DATE: 12/ 1L6 DATE: 12/?/ 76

NATIONAL SOIL SERVICES. INC. 

CONSULTING ENGINEERS. 



LOG O F BORING N 0. 6 - 35 ~ 

FINAL PLANT SITE I NVESTIGATI ON

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370920• E3337910

LL

H

W

o
m

N
W

a
g

SOIL DESCRIPTION

ELEVATION: 273. 2

zW
NN

0

0 oz

Qr

c7
J

err

J

w' 

a~ 

Hw
Z

E0

SHEAR STRENGTH

IN TONS / SOFT. 

0.5 1. 0 1. 5

3 

v
r'( n

Dm

1` 

L

t " 

Loose light brown silty
fine sand S M

1J. 

1
Soft tan sandy clay, ironstained, 

w /sand laminations

hard below 2. 5' ( CL
5

48 26

i i i

Hard tan silty clay, ironstained

and jointed

very stiff below 9. 0' 

C L) 
10 I

i

Very stiff tan clayey silt, 
ironstained

w/ si It seams at 19, 5' 

w / numerous clay laminations
below 20. 0' 

ML) 

87 45 24 30

i

8
I-H

1
i Ii

I I j Hill

I II I 

i I

2

i I i I

25 I it
i

Hard gray clay, indurated

lignitic below 31. 0' (
CH) 

I iii1 94. 

3
i i i I l i j i

I
1

T. 

Hard gray sandy clay, 
w / indurated seams ( C L) l i Ri Fi- 

35' L

62 38

I

Hard gray clay, 
w/ 0. 5' sandstone seam

at 37. 0' 

w/ slickensides at 39. 0' 

w/ sandstone seams

at 40. 0 -41. 0' 

w /sa ndy clay seam at
43. 5 - 44. 5' 

C H

40
r

1

4

5

Hard gray clay, w/ 

si It, Pockets
anic material

t r

Continued) 

NATIONAL SOIL SERVICES. INC. 
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NATIONAL SOIL SERVICES, INC. 

Sere I1t. Na erur[ ta 

LO G 0 F BO R I N G N 0. B - 35 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

c 
W' 

SHEAR STRENGTH 
u_ 

m0
W

a. SOIL DESCRIPTION

W ° -~ a~ IN TONS / SQ FT. r

Fs- 
No 0 Q 

c~

nhW- 
J JJa r

Q ii 0i J z — vi
W ( n ( 

o . 

a 00 m

0. 5 I 0 1. 5
J

lignitic below 50. 0' 
I; 

CL) 
55  "° t Hard gray silty clay

CL
I

Hard gray clay
w/ occasional silt laminations 1

0 - ' 

Elami sandy, w/ lignitic I I ± I

ons at 60. 01
I  lit

CL - CH) I I

6
r I

I' I

I I III I

70

I I I

i I I I

75 I. 

I I I I

s0

I I

l- 
8 I. 

I  i

9

9 I

10 - 

COMPLETION DEPTH: 60, 0' 

DATE: 11/ 1 7 6

NATIONAL SOIL SERVICES, INC. 

Sere I1t. Na erur[ ta 

LO G 0 F BO R I N G N 0. B - 35 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

c 
W' 

SHEAR STRENGTH 
u_ 

m0
W

a. SOIL DESCRIPTION

W ° -~ a~ IN TONS / SQ FT. r

Fs- 
No 0 Q 

c~

nhW- 
J JJa r

Q ii 0i J z — vi
W ( n ( 

o . 

a 00 m

0. 5 I 0 1. 5
J

lignitic below 50. 0' 
I; 

CL) 
55  "° t Hard gray silty clay

CL
I

Hard gray clay
w/ occasional silt laminations 1

0 - ' 

Elami sandy, w/ lignitic I I ± I

ons at 60. 01
I  lit

CL - CH) I I

6
r I

I' I

I I III I

70

I I I

i I I I

75 I. 

I I I I

s0

I I

l- 
8 I. 

I  i

9

9 I

10 - 

COMPLETION DEPTH: 60, 0' 

DATE: 11/ 1



LOG OF BORING NO. B - 36

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N369560; E3337210

LL

r

CL
W

m

U) 

N
w

a
a

SOIL DESCRIPTION

ELEVATION: 261. 8

oe

0- 

N

w

i' 

Z73G„ o
Q  

F- 

0

J J

fit- 
U) 

a 

J J
a. 

w' 

w
N

ZO

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

3 

cr v

5 - 
t

i

w

oose town clayeysand-- 
r- 

Soft brown clay ( CH) 

Vely stiff light tan sandy
clay

C L) 
I I

I 1

i l l

Medium dense light tan clayey
fine sand

SC) 1

Medium dense light tan silty
fine sand

SM) 

IT

I I11

15

Hard brown clay, iron stained, 

w / silty fine sand laminations
dark gray
w/ silty fine sand seams

w / lignitic laminations

and seams ( CH) 

t

20- i

I t LLLL
I

ro 
25 -

1 Hard dark gray sandy clay ( C L) 

Very dense gray silty fine sand, 
organic laminations

SM

I I

35- 

40- 

45

Hard gray clay

w / silty fine sand laminations
carbonaceous laminations

C H) 

II

I

I

r
jlij !; 

IIIQ +iI

I- 
j

Very dense grayish -green
fine sand SM

50.. Hard grayis - C re en I t. —C _  

Continued) 

NATIONAL SOIL SERVICES. INC. 



LOG O F BORING N 0. B - 36 ( Cont' d .) 
FINAL-PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

LL

z

CL

o
m

g
r

w

a SOIL DESCRIPTION

u- 

p: 

a- 

m

w 

Zril
E5
650

C\j
Ci

at= 

j
z

ft: 

w
F- 
Z

ZEE  

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 15

rLL
r

f-! n

i

IVery dense grayish -green
sill- fine sand ( S M ) 

I
Hard gray clay w / si It and
organic laminations and

silty fine sand seams ( C L) 

55- 

I

L

I

82 28 32

t

89

ifl! 

60

Hard gray clay, w silt and

organic laminations

w / lignitic laminations and

seams

CH) 

65
i i I

1 ! 

70 Soft gray clayey sandstone

Hard black lignitic clay ( OH) Y'- 

oft black li nitic material

ard gray c ay, w/ silty fine
snnd laminations CH) 75

It

very dense gray silty fine sand ( SN' t) 

l

Hard gray clay, w/ silty fine
sand seams and siltstone seams ( CL -CH) 47 26 17 T4

80

t

f

Hard gray silty clay, 
w / grayish -green fine sand

seams ( C L

85
i t

Hard gray clay, w / occasional

carbonaceous material

w / occasional silty clay
laminations

w / occasional silty fine sand
laminations

C H) 
i

90_ 

4. 

i

95

t4
I

r

100

COMPLETION DEPTH: 100. 5' DEPTH TO WATER: 13. 0' 

DATE: 1/ 31/ 77 DATE: 211177

NATIONAL SOIL SERVICES. INC. 



LOG OF BORING NO. B - 37
FINAL PLANT SITE• INVESTIGATIDN

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370100; E3337175

LL, 

a
W

o

Jo
CO

W

a
Q

SOIL DESCRIPTION

ELEVATION: 266. 5

j
ZW

o
a 

0, Z

n 

o- 
JJ

itj
W

JJ
a

e

W' 
F" 

W
Z

O
M

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

i~ 

d 
F-( n
Za. 

J

Medium dense tan and brown

c la e fi ne sand ( SC) 
r r ` • Medium dense tan and gray lsilt, v// iron laminations MI_ 

Very stiff light tan sandy clay, 
iron stained, w / sand filled

fissures ( CL

Hard light gray and tan clay, 
w / iron and si Itstone laminations

k (
C H) 

Fiord light brown sandy clay, 
r w/ organic and iron laminations

C L

I Dense brown silty fine
sand, w/ organi c

laminations

SM) 

5; 
f Y! 

66 27

j -+ I i

it 1

i' I': 

1

HL
I

Ijl I

33 36 24 27 93
I

20-.- 
11 i i I

25 Dense gray silty fine
sand

w/ 5. 0' clay searn at 28. 0' 
SM) 

is j• I

30
70 38 32 I i ! I' 

I
87

hard gray clay, w / lignitic

laminations and silt seams

C H) 

DenseDense gra sandy sit ( MI_ 359
Hard gray clay, w/ 

siltstone laminations

C H) 

i

r- I f fi

40 f

Very dense gray silty fine sand, 
w/ clay pockets

SM

i_}- 

fi
J -' -4-; 

r fi
45

I' 

Hard dark gray silty clay
w/ lignitic clay laminations

T- 1 i

Continued) 

NATIONAL SOIL SERVICES, INC. 

CON IU LTINi ENUM[[ RS. 



1

1

1

1

1

M

i
L

1
NATIONAL BOIL SERVICES. INC. 

fllY fill TlN6 ENBiN RS,.. 

LOG O F BORING N 0. B - 37 ( Cont' d) 

FINAL *PLANT SITE I NVESTI GATT ON

GIBBONS CREEK STEAi,,•i ELECTRIC STATION

GRIMES COUNTY, TEXAS

u- 

W

r

w

ii

Q
SOIL DESCRIPTION

LL- 

Cr

a

t

m

0 > 

N o
iio

nF

a 
JJ

v
F

c
d- 

w' 
C 

z

SHEAR STRENGTH

IN TONS / SQFT. 

tn

0.5 10 1. 5

r

o\ 

C L) 

Hard gray clay, w / lignitic

and silty clay laminations ( C H) 

Hard gray sandy clay, w/ 

lignitic material seams

Very dense brown silty
fine sand / 

gw li nitic laminations

w / numerous clay laminations
r. andlignitic material seams. 

SM ) 

Hard gray sandy clay; w/ 

I` i I
silt sand laminations ( C 1. ) 

Hard gray and brown si Ity
clay, w / silt laminations ( C L) 

ery dense gray silty
fine sand ( SM

Very dense gray clayey sand, 
w / clay seams

w /si ltstone seams

Hard gray and green clayr (

C
Ht

I

I I

r
55

t I I

mil' 

i' + I I ILL

J

j i

60
I I I

t

65-'- 

r

I + 

I-
i4

II

70 I1 j
ii

III. 

Tr

I

75 I ii i l

i
1 ' 

17, `: i

80

I

85

90

I fff

95 Lit Jf

10( 

fi
i tt t

COMPLETION DEPTH: 100. 0' DEPTH TO WATER: 12. 0' 

DATE: 12/ 17/ 76 DATE: 12/ 18/ 76



LOG OF BORING NO. B - 38

FINAL PLANT SITE •INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370435• E3336989

U- 

F- 
a- 

p
m

5- 

to
W

ii SOIL DESCRIPTION

ELEVATION: 268. 3

W

z W
v' 

U) O

a N
0 zz

f

O= 

J J

E- 

Q -- 
I

a
J

W - 

w
N }- 

ZO
Z

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

o011
F- to

D 
I Medium dense brown siltyj

fine sand LM
Dense light tan clayey

5
fine sand, w / iron and silt

laminations SC

Stiff light tan silt clay ( CL

a Hard light tan sandy clay, 
10 _'. 

w / silt and iron laminations ( C L) 

Dense tan clayey fine sand, 
w / silt and iron laminations

Hard tan and brown clay, 
w / clayey silt seams

20- - w / iron laminations

25- 

CL -CH) 

Hard gray clay, w /silt
i- and I ignitic material

35 laminations

r

40

45- 

Hard gray clay, slightly indurated, 
w/ l ignitic laminations

50 

III i i ' 1 ' 

iii

i' i t. 
I

27 28 23
I i l i i i l i i

i
i

i

57 33 32

i i

87

i l i i 1,- 

i i i- 

I I

72 54

53

25

35 30

I( II
T

91_ 

r 

1

II

1fi, 1

f

Continued) 

NATIONAL SOIL SERVICES. INC. 

CONLULTINO ENGINEERS. 
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1

M
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1

I - 

LOG OF BORING N0. B - 38 ( Cont' d) 

FINAL- PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

LL

d 
W

J
o
m

n

n
w

a
Q
n

SOIL DESCRIPTION U,"' 

cn O
Q CV
00
z

nf- 

C7 . 

J '
3

r
cn 

Q = 

d - 

W 1- 
w

cn E- 
7_ 
O

SHEAR STRENGTH

IN TONS / SOFT. 

0.5 1. 0 1. 5

U- 

m° 

z m
j

C H j. ITr 

Hard gray clay, w/ l ignite I

55

k

laminations

CH) 

52 29 2.0 931

QI
Very dense gray silty fine sand, 
w / lignitic laminations ( SM) 

60 I

Hard gray clayey silt, 
w / lignitic laminations

65 w/ 0. 3' si I tstone seam at 63. 5' I I

T I
i I i

70

w/ 4. 0' silty fine sand
seam at 73_.5' 

90 48 28

711

ii

75 Hard gray clay, w / silty
fine sand seams and si Itstone

1+ 
I

80- 

laminations 7. I

TIT

i

4 I' 

1T
90' 

5- 

C L - C H) 

I

l

COMPLETION DEPTH: 100. 0' DEPTH TO WATER`: 20. 01 Caved of 40. 0' 

DATE: 12/ 16/ 76 DATE: 12/ 17/ 76

NATIONAL ' OIL SERVIC[!, INC. 

CONSULTING ENOINEERl. 



LOG OF BORING NO. B - 39

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370850; E3337140

U- o
m

N
w

o- 
Q° 
U) 

SOIL DESCRIPTION

ELEVATION: 272. 7

a

a

n

0LL' 
v,"' 
NO

z

i7_ 
j -j

f- 
N 
R° 

ii-' 

o

r- w
fnH

oz

0

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 10 1. 5

y

U

m

Loose brown silty fine
sand SM

Medium dense tan and

brown clayey fine sand ( SC) 

i Medium dense light tan clayey
sand, w / iron and silt laminations

very stiff ( SC) 

t: ' ' Dense tan silty fine sand
w / iron and silt laminations

numerous clay seams

SM) 

Very stiff tan and brown clay, 
w / siI[ stone and silt seams

f . 

C L - C H) 

Hard gray clay

lignitic material

laminations

C H) 

Hard brown clay, w / lignitic

laminations and sand laminations

4

C H) 

Hard gray clay, w /_` 

lignitic ! Gminations

4- 

5 -'• 

I i! i I i

44 44 17

TFTT

I

10

47

Wd- 

TrI

20- 

25 23 24 92i j
25

i i

30

58 22 24 9C

rT- 
i i 5 - 1. l

0

35
r i

r77 1

40

57 24 30

LEI

9 I

T r 

I

lip' 

I
0

45

50- 

Continued) 

NATIONAL SOIL SERVICES, INC. 

cn aunMd cMAINFEne PLATE



LOG O F BORING N 0. B - 39 ( Cont' d) 

FI NAL ? LANT SITE I NVESTIGATI ON

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

LL

d
W

Q

0m

In

W

Q
n

SOIL DESCRIPTION
z
ui

0
M

0 O
0 z

of

ag
J

J

f- 

Qd_ 
j

W
o

Z) Z

NW
O Z

O
1v

SHEAR STRENGTH

IN TONS / SOFT. 

0.5 1. 0 1. 5

LL

OU

F- N
ca

D_j

numerous silt laminations

CH) 

1

THT

5
r 1 fit

1- 

lI

60

Very dente dark brown clayey
sand w/ I ignitic material scams

and clay pockets ( SC) 
Iii 1

I

iT

ill

t

Very dense gray silty fine
sand, w / lignitic laminations

and clay pockets
S M) 

I

65
I

Hard gray clay. w / lignitic, silt, 

and sill-stone laminations

CL -CH

I_ 

I

4•. i I

70

75
o fi

t- iii `

tI
80

85
I Irl

r I; - f 11
t

4_ 

r

90
r_ r ! i_ I l4

F Hard greenish -gray clay

C 11) 
f

T
11_- 1

95

l OQ, 
I

t t' t

COMPLETION DEPTH: 1 DEPTH TO WATER: 0. 0' 

DATE: 12/ 15/ 76 DATE: 12/ 16/ 76

NATIONAL SOIL SCRVIC[ Se INC. 
tern rureurrn 



LOG OF BORING NO, 8 - 40

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Somples LOCATION: N370850• E3337065

LL. 

a- 

aka

N 4
In

SOIL DESCRIPTION

ELEVATION: 270. 7

w

13

W

QCa

oz

a 

JJ JJ
n

o

DZ

NZ
O

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

r

s 

n

D

Medium dense dark _ 

brown silty fine sand' 
w / sandy clay seams

Medium dense tan andii

light tan clayey fine
sand

SC) 

Medium dense tan silty
fine sand, w/ iron stains ( SM) - jr

Hard brown clay, w/ 

silt laminations ( CL ) 
AHard tan, green, andA

light tan clay, w / silt

and sand seams

CH) 

Medium dense tan and light

tan sandy silt, w / iron

stains

M Q. 

Hard gray silty clay
I

C L) 

Hard gray clay

CH ) 
i Hard gray and dark green

silty clay
C L) 

Soft green and light green

Hard gray clay, w/ 

numerous silt laminations

I• r. 1

5

lr' i1: 

I

10
31

i
Y_: __ 
i i i l i

43

57 22 28 91

15- 

i i i A I; 

I- L
r

77

25 61 40 20

I

30jy

III ice_ i i iLLL

i

35- 68 39 34

I

t- Ii

40
I I' 

L
l. 

4L,— Isiltstone ? i

49 28 7 1_2 f r

95
50_ 

Continued) 

NATIONAL SOIL S[ NYIC[ S, INC. 

7



LOG OF BORING NO. B - 40 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

z

w

J
p
Co

N

J
n, 

g
Q
cn

SOIL DESCRIPTION
z 

p0
oa a

p

Z

oF- 
s

0- 

J J

f- 

cnst- 

nJ - 
w

o

z
E- w
cni- 

o z
p

M

SHEAR STRENGTH

IN TONS / SOFT. 

0.5 1. 0 1. 5

LL

vi

Z m
J

C L) 

Very dense dark brown and5 t:• 

green clayey sand, w / clay
pockets

60 - gray

SC.) 

Very dense gray silty fine
sand, w/ dark tan

clay and siltstone seams, S M) 

Hard gray clay, w / si Itstone

seams

70

C H) 

Very dense gray silty fine • 
sand, w / clay larninat.ions ( SM ) 

Very dense gray clayey fine sand

Ie

80-.' 

SC) 

Hard greenish -gray clay

90 - 
slickensided

w/ silt lenses

95

100 CH

r

Tl i

I

i t i i

f I + ! I

i i t F

H I

i

I I I
I i

I t I I! 

fit

tt- 
COMPLETION DEPTH: 100. 5' DEPTH TO WATER: 6. 01

DATE: 12/ 13/ 76 DATE: 12/ 14/ 76

RA! tONAI f011 fERVIC[ f. INC. 



LOG OF BORING NO. B - 41

FINAL PLANT SITE CNVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370450• E3336960

F- 
d

J

m
W

a- 

to

SOIL DESCRIPTION

ELEVATION: 270. 7

F-: 

a- 

m

w

zW

6"' V) O

i` z

o 

O =' 

f- 
V)- 

JJ
a- 

r- wF- 

ZO

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

3: 

a 
v

F- 6

m

Loose dark brown and red
4

silty fine sand ( S M) 

Soft dark brown and red

5
sandy clay CL

iii Very stiff gray sandy
clay, w / iron pcckets ( C L) 

Medium dense light tan and
I

and tan silty fine sand, 
10 ; 

w /gravel ( SM
36

Ti
1 ' 

Very stiff brown sandy clay, 
w / clayey sand seams

w / silty sand seams at 14. 0' 

CL) 

20- Hard light tan silty
clay

C Q

79 48 2-5 36 82

I

Hard tan and red clay! 
25

C H) 

H+ 1' 4t 

t Hard gray and light green 1 1 II
30

clay 1

i i

35- 
6 4 3 1 39I 78It: 

cI

w / lignitic laminations
40

w / lignitic clay pockets CH) 

45 ~ Hard green and light green

silty clay, w / lignitic

seams ( C L) 

1 Vol dense gray clayey fine
50 San

f- 

24 35 25 25
t

99r

Continued) 

NATIONAL SOIL I RVICttf INC. 



LOG OF BORING NO. B - 41 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION ' 

GRIMES COUNTY, TEXAS

U- 

i
F- 
d
W

J
O
M

u) 

n

j

Q

SOIL DESCRIPTION a



LOG OF BORING NO. 8 - 42

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION , 

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371500; E3337180

11- 

a

o
00

2. 

N

w
ii

Q
SOIL DESCRIPTION

ELEVATION: 276. 5

w

zW

a v
0 z

ash
J J

f

a -j

wo
Z

o z

SHEAR STRENGTH

IN TONS / SQFT. 

I- 

0.5 10 1. 5

D 

Q\ 

vi

m

iT *
t

1

I

Firm dark brown clay

CH

I I I

y

5 Dense tan sandy sift, w/ 

occasional clay laminations

ML) 

76

t I I
I

f ' 

101

I r

15

Stiff gray silty. clay IL

l_ _ 

Hard gray clay

1. 5" selenite - seam at 24. 0' 
CH

Hard gray

clayv
dark gray, w/ occasional

silt pockets

0. 8 11 lignitic material

seam at 34, 0' 

w/ si Itstone seams

w/ Iignitic clay pockets
CH

60

78

32

29 28

7 i

93

20

25

I

III ITTfi
I! I

30 I ; I j

5 , 

40

L_ 
I

5- Hard gray and tan silty clay, 
w/ sand seams and lignitic
material laminations

I

Continued) 

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. 



LOG O F BORING NO. B - 42 ( Cont' d) 

FINAL- PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

Q
w

j

m
w
a SOIL DESCRIPTION

Q: 

a

b' 

m

w

w
vi"' 1„ o
a ON
oo

0t- 
D

0
s

J _J

wo
E- w
V) E- 

Z

O
v

i~ 

SHEAR STRENGTH

IN TONS / SQ FT. 

05 10 1. 5

r

ov. 
H N

m
J

Very dense browl clayey Fine
sand, w/ cloy and lignitic
material laminations

f l l t l

55
ir

j
11; 

60 Hard gray and green clay, 
w/ si It and si Itstone seams

j+ il, 

i 11, i

65
L

i 10

i

l

7. 1 I ^ I i l

a

NATIONAL 9011 9C0VIC[ 9• INC. 

CONRULTINO ENOIN[ t Rl. 



LOG OF BORING NO. B - 43

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N372.285• E33337140

4- 

r
CL
W

J
o
m

U) 

N
w

d
a

SOIL DESCRIPTION

ELEVATION: 2.83. 7

w
z -_ 

N"' 
NO

ii oN
0,°z

o r

G_- 

J ' 

r-- 
cn^ 

Q= 
J J
tL

w' 

C-- I- 

Dw
cnr

O Z

SHEAR STRENGTH

I N TONS / S Q F T. 

0.5 10 1. 5

U_ 

D

m

i

i

t

Soft brown sandy clay ( C L) i. 

Firm brown clay, ! ronstained ( C H) 

45 53 31 30

TTJ
Medium dense gray clayey
sand, w sandy c lay pockets, 
iron stained

light tan

light gray

SC) 

I
I

tl

1

5 I

i

fi

10 I! 

T 4

15

i f i I

20 - 
I

1-L

2

Hard brown clay, ironstained, 

w/ sand seams

C H) 

i

1± ERE I

3 o- 

Hard gray clay, w / si It

laminations

50 24 26

I I

9

I I

35
t+ 

I

t

I I

40

Very dense gray silty fine sand, 
w/ clay seams

45 2.8 25

1,_ I_ 

9 i

45
II

50

Continued) 

NATIONAL SOIL Sf IIVICf 6, INC. 
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I

I

1

I

I

I - 

LO G 0 IF B 0 (1 I' v) G F10 . B- 43 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

W

u- -
i

J0

Co CL SOIL DESCRIPTION
F- 2- 
L

W to W
0

SM) 

uj

C) 
0

CL

00
0, z

0

0t2

A - j
a. 

o

W

X

LI.J

0 z

SHEAR

IN TONS

0.5

STREN

10

SQ FT. 

15

GTH D; 
11- LL

LL
OU

Ncn

z
D

Soft gray siltstone rT F- 1 j

55

i Very dense grad sandy si I t

60
M Q

Hard tannish- brown Clay/ 
w/ si It seams

65- 

T-- j

49 24 33

71
rffi

95

TFT
iT1411

717-7

i6{ 

HT

t

7

I lard gray clay

80- 

greenish - grey, w/ occa- 
sional silt laminations

85- L
32

0

90
4-t- 

4t 1- 
T I

90

95- 

10 (
C 1- i) 

t T I

COMPLETION DEPTH: 100. 01 DEPTH TO WATER: Caved of Surface

DATE: 11/ 29/ 76 DATE: 11/ 30/ 76

NATIONAL SOIL SfFIVICES, INC. 

CO/ i \111 -TIME IrmaturrAlk- 



LOG OF BORING NCB. B - 44

FINAL PLANT SITE INVESTIGATIO -N

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N372555 E 3337175

i

d
W

m

v) 

0
W

a- 

Q
U) 

SOIL DESCRIPTION

ELEVATION: 282. 4

U- 
FZ

m

V) 

m

W

Z`'' 
WO

N
o O

n 

a= 
j

i?. 

a- 

il

few

s O

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

U- 

r

Q) 
J

7
Loose ig it -T— Tr-own clayey fine
sand ( SC

lY

20 31 25

Ell T" iVery dense light tan silty fine
sand t I I

i i i i I

10

Hard light brown clay, 
slightly silty, VI/ occasional

sand pockets

C L C H) 

t. 
15- i

I IT

20

I

i ° 

Hard grayish -brown clay, ILI
w silt laminations and seams

w/ occasional pyrite nodules

GO 31 30 i ! 8t
25

30

L 

11
Hard brown silty clay, w/ si It

laminations, occasional sand

pockets and lignitic laminations ( C L) 35

Very dense brown clayey sand, 
w/ numerous sandy clay pockets

and occasional clay seams

CL._ L

i
i

40

L5" 

F. 

Very dense gray silty fine sand

sandy silt seam at 4h, 0' g 

47 27 23 26

Tr

i- i
I

i
11

Continued) 
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LO G 0 F 80 R I N G N 0. B- 44 ( Cont' d.) 

A NAL• PLANT SITE I NVESTIGATI ON

GIBBONS- CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

U_ 

W
0

j

0
Co

U) 

n
W
j
L SOIL DESCRIPTION

LU
D > 

bi

U) U) 

j

6

5? v- 

CY

J,_ l'- 
U) 

L

7

1- 

00
0

SHEAR STRENGTH

IN TONS/ SQ FT. 

0.5 1. 0 1. 5

3: 

fr7i

0

f, 

771, 

14

Hard brown sandy clay, w/ silty

clay laminations and numerous
sand pockets

C L) 

Hard grayish- brown clay, 
w/ occosional silt laminations

silty sand seam at 68. 5- 69. 3' 

w/ silt seams and laminations

C H) 

53 24 25

f

9 (_ wITI

65

70
iii 7-1

75

THF80

4- 

7

Jill

5- 

Hard brownish- green clay

CH) 

110 28 32

f-4

90

L

I L
90- 

95- 

COMPLETION DEPTH: 100. 01

DATE: I I ZI ?,L 
NATIONAL 301L SERVICE@. INC. 

CONSULTING ENGINEERS. 



LOG OF BORING NO. B - 45

FINAL PLANT SITE. INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION , 

GRIMES COUNTY, TEXAS

TYPE 13ORING: Undisturbed Sample LOCATION: N372555• (: 3336905

W a SHEAR STRENGTH 3: 
J  

LL- 

z w a SOIL DESCRIPTION

aW. 
ILL
zo; "' 

o

t- 

rc7
v~i — 

Q

0 

F_W
IN TONS SQ FT. 

W

p U
z a

Q

u> 

Q N J _j j
IL

cn - 

7OW cn
U) 

ELEV', TION : 285. 4 m o ° 
O
U

0.5 10 15

an) 
J

j Loose brown silty fine sand
l' I' 

s

IecJiurn dense rgit rotivn

cayey fine sand ( SC) 
5 - 

Hard light brown and gray silty I 1' 

clay, w, iron Irminalions ( C Q

i Tl 1 ! Hard liyi) t gray silty clay, 
w /occasional sand - pockets

f Hard light grayish - browny. 
clay, w / sand pockets and

I i l lit

Y

occasional silt laminations

w/ lron stains 81 40 42

H_4
71. 

1- fractured, w / occasional

N
silt pockets and selenite

pockets at 15. 0' it 1

2 -
w/ occasional iron nodules and

i

silty clay seams at 20. 0 -21. 0' 
i

7

25
C H) 

Hard gray sandy clay, w/ 

li nitic material pockets9 p 67 55 23 28 95
30

C L - C H

r very dense gray clayey sand v 

35 ` . I occasional sandy claypocketsIII

SC) 

Very dense gray silty
fine sand, w indurated

l 
i -_ 

seams 55- i

11Ti No

45
35 P la tic 27 rrti i 92I i

I 1SM) 

Hard gray sandy clay, 4r

54 ` =} w / indurated seams

Continued) n
NATIONAL SOIL SERVICES. INC. 

CONSULTING ENGINEERS. 



LOG OF BORING N0. B - 45 ( Cont' d) 

FINAL -PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

LL. _
j w

ct

wH
zw o- 

f- 

1, J` 

cy

SHEAR

IN

STRENGTH

TONS / SQFT. 
LL

M ii SOIL DESCRIPTION Ia
V)0

5- 
0_ 

u~i

t- 
D w

a >- 

w 0 n oN J r 0- 

cnW
OZ

e0
h- Vi
Zn0

m
00

o z v
0.5 10 1. 5

0J

w / occasional sand seams
C L) 

r
Hard gray clay, w/ sand and

clay seams
55 l w/ indurated seams ( C I_) 

Very dense grc / silty fine sand

SM) I tt i

jam ' 

60- 
i Hard gray clay, w sand f- 

e-- 

seams

i

gray and brown, w/ 6. 0" 
Tl

b. 
si It•: fine sand seam at 78 32 32 88

L
64. 0' -64. 5' 

i

f. 
C L - C H) 

70z.. i

Vei densey gray silty fine
8 11 I f i

sand, w / si It seams ( SM ) 
O

Hard gray silty clay

75- 1'. 1.. 
N IN w/ si ltstone seam at 79. 0' T

0. li nitic material1' 

s m at 79. 5' ( C L) 

80^ a°' Hard gray clay
yl C H) 

a a
Very dense gray sandy silt

85 5
60 28 i l ~ Yi i clb

i w/ occasional clay seams I II u
1 1r

Hard gray clay90- I' 

95

COMPLETION DEPTH: 100. 0' DEPTH TO WATER: 30. 5' Caved at 31 . 0' 
DATE: 11 17 6 DATE: 11 Z21 6

NATIONAL SOIL A[ IIVIC[ Sr INC. 
CONSSILTIN9 ENGINEERS. 



LOG OF BORING NO. B - 46

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N372310; E3336905

F: W
U

w' 
SHEAR STRENGTH rte. 

U_ 

i

j w

m a SOIL DESCRIPTION a
ALL'_ 

f)0
c? r- fir- 

0  

a =r

F- w
IN TONS SQ FT. 

QU

p~ 

v) O

a v
Cl= 

J - 
Q"= 
j J

F- 

Z

w n

E LEVATIO 284. 3
s o o o

0.5 1. 0 1. 5

C.0

r or-'se brown sr rry erne san

id j
Firr7i Wray r.nd tan clay ( C H) 

Hard brown sandy clay
I4lt' 

5 light gray

Dense tan c a ^ sand

w/ clay lamin tins ( SC) 

l
T_ 

1' 

Eq1Hard light- brown clay, 
10 indurated, jointed, I 

r
and ironstained ( C Hl

I

Dense lignr gray clayey fine
san occasional clayd w  Y

15. seams ( SC) 

Hard light brown clay 69
j' I ! 

20
jointed and ironstained

o i

I t

wjlignitic material seam

at 23. 7' 

f - w / occasional selenite seems ( CH) 

it

I `
r` 

i i

iII

7
rt -; i

r. 1

Tri

Hard gray clay, w/ 7 1, 
25. Y;. a

r
occasional silt pockets

62 30 22
i

i~ ri- io', 86

I 4a_ 
I30 - 

r

35
T

FT I
11111

Very dense gray clayey
sand, w/ occasional gray 45

r- 

I j I r
rr

r - r 

40
clay pockets l.* 

w/ organic laminations 1 t I r i

and seoms

Very dense gray silty. 21 2  I- i, t rTj fi' 91u

45 fine sand 50/ t  

T-- 

i -w s I( stone t' 

t

50

Continued) 
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f` 

M

i

i

L

LOG OF BORING NO. B - 46 ( Copt' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION ' 
GRIMES COUNTY, TEY.AS

U- 

S

Q
w

m

cn

J
a. 

Q

SOIL DESCRIPTION w
O

m

w

Zcco
top

N

00
0

JJ 1J
a

wo
z
w

Zo o

SHEAR STRENGTH

IN TONS FT. 

1—( n

05 10 1. 5

lLL
O U

m
J

SM )" t l I , i

z. 

rl,* 

Hard gray clay, w/ 

silt seams

56 22 32 89 

55
i

60- 

I

I

1 i65

Hard gray silty clay, 
w / occasional sand seams

w / iron nodules
C L)' 

75 

Hard gray clay

w / 1. 0' si I t seam
0' at 80. 0

w/ silt- filled fractures on

bedding planes

w/ iron nodules

w /occasional silt seams

C H) 

101 27

33

33

t, 

39

86

80- 

rt

1 l- 

t i

5 _; 5- 

t ' 

r
i

0

5_ 

100 a

COMPLETION DEPTH: 100. 0' DEPTH TO WATER: 11 . 0' Caved at 35. 0' 

DATE: 11/ 30/ 76 DATE: 12/ 1/ 76

NATIOIIAL SOIL SFAVICf7. INC. 

L k1ULTIH6 FMGIHFFII9- 



LOG OF BORING N0. B - 47

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N372075; E3336905

LL

z
F- 
a
w

J

W

N
w

v
SOIL DESCRIPTION

ELEVATION: 284. 6

a

a

m

Z' u-J
oi"' c O

z

F- 

0 , 

iz

f- 

J _j

w 

R= F- 

FF--
w

c F- 

oz

SHEAR STRENGTH

IN TON S / S Q FT. 

0.5 1. 0 1. 5

rte. 

vi

D_j

10- 

15
i

Loose brown silty fine sand ( SM) 1- T_ l. 

Hard gray and tan sandy
cla Y

light gray

C L

4+4

Very dense light gray sandy
silt, w/ clay laminations ( ML) 

I I q11

65
Very dense light gray
silty fine sand, w/ 

clayey seams

w7numerous iron

laminations M

III i

57 29
1 f- 

j
Hard fight brown clay, 

i

i.. 

jointed, w / slic!.ensides

Hcrd light gray and tan
siltyilty clay ( C L

Hard brown clay
lit i I

i

25- C11) i i , 

Hard gray clay
w / two 1 " lignitic 11

I i

30 -' 
material seams at

29. 0' I i
i

i

35" 

40,, a

w / lignitic clay seam
at 39. 0' ( CH ) 

61 30 35 ff 84- 

t
f

fi _ 7a

Hard brown sandy clay
grryY

w/ si Ity clay seams
to 44. 0' I

Very dense brownish -gray i

silty fine sand, slightly

5 U I:: 

clayey

27

Continued) 

NA•fIOHAI aotL aCRVIt[ 11. INC. 
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LOG OF BORING NO. B - 47 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

i

f ° w' 
SHEAR STRENGTH y 

w o w ` z L" ° F- F_ s IN TONS / SO FT. rj
Co 0- SOIL DESCRIPTION 0- , 0   f- w

Cn
O.. >_ Q a  J - 

4J. - 
Z [` In

N cn
m oo ` 0

0.5 I. 0 1. 5 

m

Tfl [ ILI
indurated to 53. 0' t fl

TM

5
f` 

SM 43 28 24 27 ! I 98
6" 

Very dense gray sandy 4 ' 

silt, w/ occasional clayf: 
seams

65-' 
ML

Hard gray clay, w/ sandy I Ti 11 I_ 

si It seams
I I

1. 59 30 31 ! I! i' i 9
70

q' 

11 1!„ I II

i I , I ` Vt1ti- 

Very dense gray sandy
i - 

I. I

75 silt, w /occasional clay i I I1

laminations

w/ occasional silty fine
I - 41flt I ' 

I

1 sand seams ( ML) i I

80 Hard gray clay, w/ I ' i

occasional silty sand seams i

w - 

slickensided

Hard greenish -gray 86 29 36 8

85 clay, w/ occasional t'  

silt laminations
I ' I

T
1

j- 

slickensided, w/ 0. 5' t -' 
displacement

I

I

I

w / pyrite
T- 

95

r _ 

4

100 r
I ;, . I• t I

COMPLETION DEPTH: 100. 0' DEPTH TO WATER: 25. 0' Caved at 40. 

III DATE: 11/ 29/ 76 DATE: 11/ 30/ 76

NATIONAL SOIL [[ il YtC[ /, INC. _ 



LOG OF BORING NO. 8 -48

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATI -) N

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371850; E3336915

U. 

i

0- 
W

Q

p

m o. SOIL DESCRIPTION

ELEVATIO.J: 282. 1

a: 

a
y

m

z' J_ 
v)4
Q N

z

a 
J J

Q
J J
a

W
o

WZ
F-- W
O- Z
o o

SHEAR STRENGTH

IN TONS / SOFT. 

0.5 1. 0 1. 5

3U_ 
p U

F-- 
m

Jn

Loose brown s i l ty fi ne
sand, slightly clayey SM

Hard light brown and

tan sandy clay, iron- 

stained ( CLC LL/ 
Medium dense gray
clayey fine sand ( SC) 

Hard light gray clay, w

numerous sand pockets ( CL) 

Dense light tan silty fine
sand, w /occasional clay

laminations

SM) 

Dense light gray silty sand, w/ 

occasional clay seams

SM) 

Hard light brown clay
C H) 

Hard dark gray and
brown clay, w / silt

pockets

CH) 

Hard gray clay, w /si It

laminations

Hard gray clay, w / occ- 

asional organic material

w /sand seam at 42, 5'- 

44. 01
CH

Hard gray clay, w / si.lt

laminations

w / sand seams at 45, 5' ( CL) 

1 I I

T71

50
10

i 1

Mill, 

41 48 20

15
I

I; I; 

I

20

IWI

25- 1
4fl

0
I I T. i I1

III lily I 1

I

I

84 36 37

I1 ( 1
1

r

l

81
40

flfft
i

I I
1

45
I

I I
t

Very dense brown and gray c ayey
sand, w / lignitic material50

Continued) 

NATIONAL SOIL SERVICES, RIC. 

CONSULTING ENGINEERS. 



LOG ! S 1 R i

FINAL PLANT SITE INVESTIGATION

ti• STATION

COUNTY, GRIMES

SOIL DESCRIPTION

SHEAR STRENGTF 

IN TONS/ SQ FT. 

ji

w/ nurnerous lignitic clay
laminations

MEN

Very dense gray si 11t_yfii_ne sa_nd Ilia 11 11 all

Hard gray clay, slickensided

111 11
Very dense
sand

a

I
W/ Occasional clay seams

slightly clayey below 60. 5' ( SM) 

bl 1ili
Ilia ilia

indurated IN

Hard gray clay
w/ silt laminations N

I IN IN

I IN

MIMME OEM

w

ilia

nil low 11111
IN

Hard gray and green
clay

w/ occasional sand

laminations

11 IN a
Ml

MOORE

COMPLETION DEPTH: 100. 0 DEPTH TO WATER: 25. 0' Cavedut46. 0' 

NATIONAL SOIL SIIRVICta. INC. 

C KRULTIY6 CUSIY[[ R1. 



LOG OF BORING NO. B - 49

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N371850• E3337100

U- 

i

a} 
w

m

cn

w

a. SOIL DESCRIPTION

ELEVATION: 279. 5

1- 4

a

a

m

W > 

z
i o 
a°cu

oa

oF- 

a' 

F- 

a 
w' 

0~ 

F- W
oz

0

SHEAR STRENGTH
IN TONS / SQFT. 

0.5 1. 0 1. 5

r

o\ 
vi
m
J

Loose brown silty fine
sand

I (

S M) 

Stiff :, rown sand clay CL
r! 

5 Hard light tan silty
1

clay CL) 
k i

Dense light brown

sand silt ML

Dense tan clayey sand, 
ironstained, w / clay
seams

SC) 

4

91

24 30

40

16

23

1

23

j I

10

1
i

T_ 
i

1 Iii

I I ili' 
i

Illi

T
20

I I i

Hard brown clay, w /siltstoneseams
ironstainedj

C H
25

I

Hard gray clay,-VV/ 
lignitic material seams and

sand pockets

CL -CH) 

TE

30

i i

x' 

Hard gray clay, w/ 

silt laminations

72 42 36

I fi

79

35' i i 1
I

40- 

it i

LL 1

45- 

54

I

i

i

Very dense dark brown
clayey sand

Continued) 

40 46 20 t f

NATIONAL SOIL SERVICES. INC. 

CONSULTING. ENGINEERS. 
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LOG OF BORING NO. B - 49 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

w

p
N

d

n

SOIL DESCRIPTION
c>: 

a

b

z`'' 
n
o

2r. 

az

J J
Q
a. 

J

i 

n
v 0

0

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

o\ 
F- 

co
J

SC) 

i

I I

55
Very dense gray silty
fine sand

SM) 
5 Q/, 
yea

1

Very dense gray clayey fine
i sand

SC) 

47 33 23 27 93
t' 

6 0
I i I I ! 
I I I j I

il. 

Hard gray clay, 
indurated to 650 0' 

w / silt laminations

CL -CH) 

50 24 26

T
65 I

I I

I

I I

711- 1-t
LL
197

70
I j iill III

I

iii

II; I
I

I! i! II

75

Hard grayish -green clay

w /occasional silt

laminations 80 30 30

I I

10f

I I I I

80- I II
I I

i

85- 

90- 

95 j

00
I I I

COMPLETION DEPTH: 100, 01. DEPTH TO WATER: 27. 0' 

DATE: 11/ 22Z76 DATE: II L2,JL76

NATIONAL SOIL SICRVICCS. N{ C. 



LOG OF DORING N0. 8 - 50

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N372075• E3337100

r' 

a. 
W
A

w

m a
ME  

Q
n

N

P

Q

SOIL DESCRIPTION

ELEVATION: 281. 5

W

LL' 

vZ—,`
n

n o

a N

fit- 

o

Vj - j

o

n
a
J J
CL

W

w
cn F- 

o 

MCI0

SHEAR

IN

0.5

STRENGTH

TONS

10

SQFT. 

1. 5

oc=> 
h to

Soft brown silty clay

hard tan

I I
I

5 Dense light tan clayey sand

W// iron stains

SC) 

Hard brown clay, ironstained

C H) 

38 37 21 19

10

t 

i
i I I

i4 - f d

20

iii iii

II
I- 

5- 

Hard gray clay, slickensided

w/ lignitic material laminations

C H) 

b9 33

3 I

35
I I

Hard gray sandy clay, w/ 

brown clay seams
C L - C H)!- 

76 27 t i i

I

40

1I1I96
Very dense gray clayey sand, 
w occasi ona I sand c la seamssandy clay

SC) 

52 30 28

i lam' 
iI

I

89

1
45

r

4Nit
Very dense gray silty fine
sand, w / lignitic material seams

28 i
i I. 

5
A (

Continued) 

NATIONAL SOIL SERVICCS. INC. 

CONSULTING ENGINEERS. 



LOG OF BORING N 0. B - 50 ( Copt' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

H
U_ 

F-- 
a. 
w

J
p
m

r
cn

w

a
Q

SOIL DESCRIPTION

zl!
j

NU' 

N

o

J ' 

f- 
U)- 

C

0-- 

w' 

x-: 

w

o Z

SHEAR STRENGTH

IN TONS / SQFT. 

0.- 5 I0 1. 5

U_ 

r

v

m

x. 

SM Tit- 1

Hard gray clay, indurated to
60. 0' 

w/ silt laminations

C L - C H) 

36 21 31

32

90

90

55 L I
1
I

tit, I,- 1

o

65- 
iT! 

70

75

so- 

Hard grayish -green clay

C H) 

99 30 35

t
1 1111

85 i

9

95

100

COMPLETION DEPTH: 100. 0- DEPTH TO WATER: 30. 0' 
DATE: 11/ 22p6 DATE: 11 ?. 4

NATIONAL SOIL SERVICES. INC. 

CONSULTING ENSINEENS. 



LOG OF BORING NO. B- 51
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N372290; E3336765

r~ 

i
F- 
d

p
m

2

N

N

J
n. 

g
Q

SOIL DESCRIPTION

ELEVATION: 286. 0

zN
pU) 

a N

oz

1- 

o C
J _j

o

w` 

Z
f- w

o z

SHEAR STRENGTH

IN TONS / SO FT. 

0.5 1.0 1. 5

I
ILL

ov

m

i

Loose brown silty fine sand
tan SM

5_ 

I i

Stiff tan sandy clay
hard a ahar and gray

C L) 

I I I

i

f Dense tan si Ity sand, 
iron stained

SM) 

48 37 14

87

0 I i

I

I

15- i I

Hard brown clay, iron- 

stained, w/ silt seams

C H) 

55 31 32

i

20
II iii I

Hill ii

II THIM11 ill

I ' i l . 
25 1 i t

i

i

1
I I

Hard gray clay, w/ silt

pockets

C H) 

69 35 33 84_ 

HII

30
l I i

i

35

Irtr
40

Very dense brown and gray
clayey fine sand

SC) 
45

5U

Y. 
Very dense gray silty fine{ 
sand ( SM) 1

i

14- 

COMPLETION DEPTH: 50. 0' DEPTH TO WATER: 24. 9' Caved at 25. U' 

DATE: 12/ 1 6 DATE: 12/ 2/ 76

NATIONAL SOIL /£ AVtC[ 5, INC. 

CO... LTINY £ NOIN££ 11l. 
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LOG OF BORING NO. B - 52

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371990• E3336765

tL

W

N
w

m ii SOIL DESCRIPTION

Q

ELEVATION: 286. 2

Loose brown silty fine
sand ( SM) 

z' St ff reddish -brown

sandy clay ( CL) 

Medium dense tan

silty fine sand ( SM)__ 

Very dense light gray
silty fine sand

ML) 

Hard brown clay

t" 

C H) 

Very dense light gray
sandy silt, w clay seams

ML -MHO

a

m

zw

Z/5

n

v °z

JJ

f - f- 

J _ j
0- 

w' 

c~ 

few

z
00

SHEAR

IN TONS

0.5

STRENGTH

1. 0

SQFT. 

1. 5

I

i

3U_ 
r
W_ 

F- ln
m
J

5 Ill i

T j t

58

25 27 15

I i  

10

i

15

54 19 30 91

j' 

1
0 I

71 60 28 27
5

i i ! i I 191
it L

I

30 L

35

1. 1

Hard gray and brown clay, 
w/ si It pockets

66 30 22

I

t r 94

a

Hard grayish -brown clay

numerous silt laminations
CL -CH) 

71 34 I- t5

50 IT

COMPLETION DEPTH: 50. 01 DEPTH TO NEATER: Caved at 3. 0' 

DATE: 12/ 1/ 76 DATE: 12. 2 6

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. 



LOG OF BORING NO. B - 53

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS . 

TYPE BORING: undrsruroea yam re Lul.HII Uri . 114 . JJJ EJJJ J/ 

LL

a

Jo
m

N
w

ii

a
SOIL DESCRIPTION

ELEVATION: 288. 6

X41

v, o

z

1

fir- 

c7_ 
JJ

fir- 

N s
a; 
iii

0

w

mZ
F- w
U) 

Uz

0

SHEAR STRENGTH

IN TONS / SQ FT. 

t- vi

0.5 1. 0 1. 5

30-- 

00

Dm

s
A. 

5 f

10

15

20`' 

25

30

35- 

5

50
E

Loose brown silty fine sand ( SM

I

I

i l l
t
It

Stiff brown silty clay
hard below 4. 0' 

w/ i ronsta i ned be I ow 5. 0' 

CL

4 21

91

i

I I I

I lil
I

Hard tan clay, 
ironstained

brown

C H) 

58 31 33

I

I: 
t

86_ 

I

Itl ii

li i
I

Hard gray clayey si It
w/ lignitic material
seams

98 51 36 32- 86

r 

I I

Very dense ra a

sand

9 Y clayeyY fine

ML) 

44 33 21 18
f t t

i 10. 

I l

Hard gray clay, 
slightly indurated

CH) I
ETI

COMPLETION DEPTH: J0. 0' DEPTH TO WATER: 19. 9' Caved at 20. 0' 

DATE: 12Z?/ 76__ DATE: 12/ 3/ 76

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS- 

I  

WINE a



LOG OF BORING NO. B - 54

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N372 0• E3

a

Jo w
a- 

s

SOIL DESCRIPTION

ELEVATION: 286. 3

Soft brown sandy clay ( CL) 

W

In n
N

z

jf- F

a - 

w' 

7)L
Ld

o z

SHEAR

IN TONS

0.5

i -- 

STRENGTH

10

SQFT. 

15

a= 

D_j

Very stiff light gray
s l ty clay r-; 4-:- T .- 

Very dense light tan silty
fine sand

w / clay seams
w / i ronsta i n

CAAJ I V \ 

40 36 21
i i

i

i;H

15
T''' T' r* 1_ r l i

2„ 

Hard brown clay, ironstained

w / occasional silt

laminations

84 34 40 I ' 1- t
i I

r - 
I

80- 

r T

Hard gray clay, w/ 

occasional silt laminations

brown and gray

CH) 

71 32 31

30 L

tt
r

DILL

r

45

x. 

a

Very dense gray clayey sand, 
w / bentonite pockets

Very dense gray silty fine sand, 
w cla ocketsY P

SM

4 - I, 

It
Very dense gray sandy silt, 
w indurated clay laminations

ML) 

Y 44
r

i

COMPLETION DEPTH: 50. 0' DEPTH TO WATER: 20. 41 Caved at 21 . 0' 

DATE: 12L2/ 76 DA*rE: 12/ 3/ 76

NATIONAL SOIL SERVICES, INC. 

CONSULTIN4 ENGINEERS. 



LOG OF BORING NO. B - 55

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N372080• E3336365

U. 

i

d

of
m
C

N

N

J
o. 

Q
SOIL DESCRIPTION

284. 2

w

zUJ

cn`" O

ii N

t- 

gQ. 
J ' 

U

Q 

a J

w 

z
f- w1)- W

O Z
0
0

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 LO 1. 5

3 

m

Ni. l

i

L

ELEVATION: 

Loose brown sandy clay ( CL) 
t

Hard tan silty clay

C L) 

Very stiff brown clay, iron- 

stained, w / silt laminations

si It seams

hard at 13. 0' - 20. 0' 

lignitic at 18. 5' 

very stiff

H) 

65 30

i
I

i

i

5 II I

I

10' IiI
I: 

I om. 

15
Trt

I

20

7h

25

I i

Hard gray clay, w / si It

laminations

1I

62 39 32 84

i

30 LLLI

I 1

35
i

Very dense gray silty fine
sand, w/ clay and lignitic
material laminations

62 22

LLII

FIE

1 I I I I 1

104

40

I r ` 
45-: 

ff(
SM) 

OMPLETION DEPTH: 50. 0' DEPTH TO WATER: 20. 9' Caved at 21. 0' 

DATE: 12/ 2x6 DATE: 12/ 3/ 76

NATIONAL SOIL SERVICES. IMC. 

COMSULTIMS CNOIM[ fRS. 
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LOG OF BORING NO. B - 56

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample _ LOCATION. N373150; E3337500

u

0. 

Jo
N
W

ii SOIL DESCRIPTION

ELEVATION: 272. 2

Z4J

ii of

o Z

9F- 

J - 

f- 
cn— 

J J
0. 

w` 
cr

w

ZO
20

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

3 

F- In

3m

Stiff brown sandy clay
CL

Very stiff light tan
clayey si It (

ML) 5- 
I

Hard tan silty clay

Hard tan clay, w /silt

laminations

55 27 31

ftT

86

10

I

15
t- 

I

20

I

I

I 4-Hi t
I I' 

25 Very dense tan sandy. silt, 
w/ si Itstone seams

54 42 18

t

Hard light gray clay, w/ 

numerous sand laminations

I i

i 1114, 
35 I

it

Very dense gray sandy si It
w/ 2. 0" siltstone seam at

38. 01

w / clay laminations

40

I- 

45
1- 

50

Continued) 

NATIONAL SOIL SERVICES. INC. 

LOw- tuLTINa EN0I11EERS. 



LOG OF BORING NO. B- 56 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

ILL

i

a. 

j

m
w
a

N

SOIL DESCRIPTION

w

z
ino

Q
d N

o 
J

J

F- 

a< 
i-i

wo
F

t- w
Co f- 

SHEAR STRENGTH

I N TON S / S Q FT. 

0.5 LO 1. 5

3u- 

ov

z00. 

Hard dark brown clay, w/ 

silt seams

CH

I

I

5
I I I I

I

6 Hard gray silty clay

Jill

65
i 1

LITI 1117"- 

70 1 I  

i

i
1

I
H

75
I I

li

li

i

80
IIii Ill

i I

i

85
PM

I

L. 

i

95
I- 

r

COMPLETION DEPTH: 60. 01 DEPTH TO WATER: Caved at 10. 0' 

DATE: 12/ 8/ 76 DATE: 12/ L76

NATIONAL, SOIL SERVICES. INC. 
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LOG OF BORING NO. B - 57

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N372850• E3337_500

d

m
g

J
d SOIL DESCRIPTION

ELEVATION: 281. 4

7cco
vcni O

ON

Z

5 

O ' 

J J a - 

w

Dz

Fw-- 
Z

0

SHEAR STRENGTH
IN TONS / SQ FT. 

0.5 10 1. 5

F- u) 

am

Loose brown silty sand
SM f- 

s

x. 

V

Medium dense gray silty fine
sand, ironstained

w / ironstained laminations

w /siltstone laminations

w / clay laminations. 

w /silt laminations

SM) 

22

84

No PI stic

33

I

8

5

10 i

I

15

I I

20 i i Ili ii

I I! I I

I

t
25 I

I

30 i ' 
ti fi

k

Very dense gray sandy silt, w/ 

numerous clay laminations

w / si Itstone seam

MI) 

66 49 29 26

I_ 

95

35 I

40

IT

45
t_- 

Hard gray clay, w/ 
silt laminations

1

Continued) 

NATIOIIAL SOIL SERVICES. INC. 

CONSULTIN• 1" INCCRS. 



LOG 0 F BORING NO. B - 57 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

u- 

CL
uj

0

0
m

n

N
w

ii

Q
m

SOIL DESCRIPTION

w

ZZ5
V) N0

ACV

o 

2: 5j J

u, — 

Q:- 
J J- 

w 
cc f- 
Dz

F- w
OF-- 

Z

SHEAR STRENGTH

IN TONS FT. 

0.5 10 1. 5

3 

r
cz j
p U

D ; 

It

CL

Hard dark brown clay

CH) 

t I

55

I
Fr Very dense gray sandy

silt

ML) 

ILLL

60
i

I

Hard dark brown clay, w/ 

silt laminations CL -CH1 i

5 i

I i

i_ i

70
ill 1I

it

I

75
i

i

80 i i I 1

Tfl

85
I I t

T. 
90

T- 

5

10: 
i

COMPLETION 1 DEPTH: 65. 01 DEPTH TO WATER: 22. 9' Caved at 23. 0

DATE: 12L3Z76 DATE: 12/ 4/ 76
8

NATIONAL BOIL Df.NVICCl, INC. 



1

IF

N

01v

M

1

LOG OF BORING NO. B - 58

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N373150; E3337200

LL

i

a- 
W

j

m

n

a
Q
N

SOIL DESCRIPTION

ELEVATION: 273. 1

cr

s
m

W
z LI
N0

o

0 - 

o— 
JJ

f- 

1
aJ

o

wa 
K ~ 

W
E)Z

o

SHEAR STRENGTH

IN TONS / S Q FT. 

0.5 1. 0 1. 5

31i

o\ 
k- vi

m

a J

Loose brown silty fine
sand slightly clayey (

SM) 

d` 
X

Very stiff rown silty

cla Y. w iron stains

and cla ockets C L

iT

5

78 26 1

I

I l t
Hard tan clay, w iron

stains and silt pockets

w / numerous thin silt

laminations

CH

1111 fi I
f

10
IT

I

I

I

15- 
l

I l

t

Q.4

f

It

r -' 

I

Hard gray sandy clay, 
w/ numerous clay and silt

pockets

C L

46 22 26

I I

92r- 
i , 

20--;. i + 4--, 

Very dense tan silty fine
sand, w /occasional clay
pockets

w / lignitic material seam

w / numerous thin silt and

clay laminations

S M) 

5 (y4

26 25 96

25

I
l
L

30 -" 
i I i I

j 1111

Hard gray clay

w/ clay and silt seams

CL -CH) 

52 25 27 97

35

fit
r l + i

40

45

r

Hard greenish- gray clay, 
w/ occasional to numerous

sand and silt laminations rLp, I
Continued) 

NATIONAL SOIL SERVICES. INC. 

CONSULTIN{ ENGINEERS. 



LOG OF BORING NO. B - 58 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

z

Jo
m
s

w
SOIL DESCRIPTION

w

F5
U)° 

oz  

o 

Y

C%= 
s

Q= 

o

w 

jZ
I- w

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

3 

ou

m

t (
C H) 

5
I

t

I II• I: 

60 I
I

tl
Tr i

65- 

II

7s
II II

I I

80
I

I

I
Y t" 

I
I

I i

85

i- 
1 1

I

90- T l II I

95 I

10

COMPLETION DEPTH: 60. 0' 

DATE: 12 7 6

NATIONAL ROIL Sl RVIC[ S. INC. 

CONSULTING ENGINEERS. 
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LOG OF B 0 Irt l rIJ G NO. B - 59

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N372050• F3337200

r 

af

CL
W

Jo
Lm

W

N

W
Q

N

SOIL DESCRIPTION

ELEVATION: 275. 4

W

zW

No

0,° o z

t- 

of

J - 

a- 
J

a. _
j

W' 

cc

o z
o

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 I. 0 1. 5

y
U. 

Cr : 5

zm

R

t

F

Loose brown silty fine sand ( SM) 
it i ll

Hard brown silty clay
tan

w/ numerous silt laminations

CL) 

I
r

5

1 j+ irt t

10

Very stiff tan clay, 
i ronstai ned

C H)}- 

97 60 26 1IF

15- 

Id

Hard gray clay, w/ occ- 

asional silt laminations

shaley

CH

66 36 34 86- 

20
Ili

t
iiIT

I I

I i „ I
25

W17 ri

I I.} I

Very dense brown clayey sand

SC) 

21 35 21

30 - 

i- 
Very dense gray silty fine
sand

SM) 

52

5
tT; i i

i I
40

it

5

Hard gray clay, w/ sandy
silt Seams

I i1 I

Continued) 

NATIONAL SOIL SERVICES. INC. 

CONSULTING ENOINEERE. 



LOG OF BORING NO. Q - 59 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

0- 

j

w

N

w
j

d

Q
SOIL DESCRIPTION

w

zw
N"' 

Oacv

o 21

of

0J
J

f- 
n 

J
Q. 

J

W
x 

w
In F- 

O Z
0

SHEAR STRENGTH

IN TONS / SO FT. 

0.5 1. 0 1. 5

r
u- 

H cn

CL -CH) 

55- I I

I I

111rt i

0

I

5
I i

I

I

i I I I

70- 
i t i I i I I

I 1
I- 

75 1! i I I
I T 1T

I. I

i l Itli I I
80

I I

I i I

5
iII

I

t, 

r r- I
t- - 

I!{ 

90
I I

T I- T IT. 
I

h-
95

ln

COMPLETION DEPTH: 60. 0' DEPTH TO WATER: 20. 9' Caved at 21 . 01
DATE: 12,nZ76 DATE: 12/ 4/ 76

N ATIO14AL SOIL SVPVIC[ i. INC. 

CONSULTING [ NOINIECAS. 

41
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LOG OF BORING NO. B - 60

FINAL PLANT SITE I NVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N373150; E3336900

F- 
u_ 

i

a

Jo
m

N

N

J

Q
v 

SOIL DESCRIPTION

ELEVATION: 279. 5

w

v3"' a, 0
a ON
8o

L- 

2a. a cnF- 

J J

U

f= 
v> 

ii - 

w 

L
1-- w

p Z
0

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 10 1. 5

3 

00

F- V) 

P. 

5
t. 

Loose gray si ity fine sand ( SM) 

Hard brown clay, iron stained

72 22 28 ii
i

occasional silt laminations

CH) 

Hard brown clay
67 31 41

15' 1-
14l i

7
CH) 

Very dense gray si Ity sand, 
I

w/ lignitic material seams
20-::. and clay pockets i I

I} i l 7

25 ' . . 
SM) 

50 43 26 i ; iii I I . 
j I1

r - 

30

Very dense gray silty fine
sand

i

i II
i

35

si ltstone seam at 33. 5' 

SM) 

30 26 I
I

i

l i t I 
T

r" 

40

Very dense gray sandy si It, 
w/ clay seams and laminations i r I

it
4 
J-1- 

r r T-

4I
45

A I ML i' IJ

Hard gray clay, w/ 

occasional siltstone seams

il-IJ

r

Continued) 

RATIONAL SOIL SERVICCS. INC. 



LOG OF BORING NO. B - 60 ( Cont' d) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

L~i

CL
w

J

C
to

W
a SOIL DESCRIPTION

w

zw

0

a° 
o o

0,L

L- 

g

J -' 

H

5

J
a. 

o

w` 

w
U) i

p z
O

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

o 
F- vi

z m
DJ

F

slickensided, w/ silt

laminations

greenish -gray

CH) 

I j

5
I

17r

60 I

I 

65

Ii i

70
Ili iI II it

rT
t

75 I i

I I- 
j

iii

TN
80

I

85

I

90

i ti- 
95- 

10

COMPLETION DEPTH: 65. 0' 

DATE: 12 76

NATIONAL SOIL SERVICES. INC. 

CONSULTING ENGINEERS. 
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LOG OF BORING NO. B- 61

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE- BORING: Undisturbed Sample LOCATl0i,1: N372850• E3336900

i

a

m
z

w
a
Q

SOIL DESCRIPTION

ELEVATION: 285. 7

w

w

u; °' U) 0
N

nr 

J " 

J) 

aJ - 
o
ILL

crr- 

Few

O Z

SHEAR STRENGTH

IN TONS FT. > 

1- 

0.5 In 1. 5

o0
0

0m

k° 

j l

t

Loose brown clayey fine sand ( SC) 1 - 

5

Dense tan sandy silt, w/ 

clay seams

M Q

71

I

i

Very stiff tan silty clay, 
i ronstai ned

rt" f ; 

10

60 29 30

Hard brown clay, slickensided

w/ lignitic material seams

very stiff, w/ silt

Pockets

CH) 

I I iIfi i

I

Tj 11

RT
I

15

i 1

20
j

I lo!;' i I

25 i

i

Very dense gray sandy silt, 
w/ clay laminations

dark brown

w / liynific material seam

57 43

I

24 24

I

98

I ; , , I

I

T t

Th

35
1- 

t 1" 
i i

45- 

Hard gray clay, w/ siltstone

seams

39 2 2

F, 

if
t

1 i

1 t
50

r

1

Continued) 

NATIONAL SOIL BVIVIC[ S, INC. 

CONSULTING ENGINEERS. 



LOG OF BORING NO. B - 61 ( Cont' d) 

FINAL PLANT SITE I NVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

1- 
a

of
CO

N

a. 

Q

SOIL DESCRIPTION zN
v, 
N0

V

F- f- 

s
O

J
J

cn s

0- - 

w' 

jz
FUJI

O Z
0

SHEAR STRENGTH

IN TONS / SO FT. 

0.5 1. 0 1. 5

3 

Qv

zm
J

CL -CH) 

1-- I

55

6
I

J

Hard dark brown clay

C H) 

i 

I I

65

70

Ili I i

I

i! i

75
I i I! 

li

II III 11T

I I i I
I I

80

I

it

1111 H

85

r I

90

1

95

COMPLETION DEPTH: 70. 0' 

DATE: 12141'76

NATIONAL SOIL SERVICES. INC. 

CONSULTING ENGINEERS. 
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LOG OF BORING NO. B - 62

WATER RETENTION POND

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION : 371160-- E33 9A0 1

LL

F
W

N
w

a
Q
N

SOIL DESCRIPTION

ELEVATION: 261. 2

cr

aw. 
b° 
m

W

in- 

C) 
Ij

0 z

o
j

l- F- 

a

w` 

t~ 

0

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 I. 0 1. 5

y 

r

o\ 
t- 

m
y J

r Medium dense brown and

tan si Ifx fine sand ( SM) 

Medium dense brown, tan, 

j and light tan clayey fine
sand, w / iron pockets ( SC) 

Hard tan, light tan, and

dark tan clay, iron stained, 

very stiff below 6. 0' 
w / iron pockets

w / si It seams ( C H) 

rf Hard tan and light tan
j CLsilty clay

Dense gray and brown
clayey fine •sand

1. - lignitic material
seam at 22. 5' (

SC) 

Very dense gray silty fine
s

sand, w / si Itstone seams and

lignitic laminations

e` 

N, 

SM

Soft gray si Itstone, w/ 

vertical fracture

Hard gray clayey silt, 
w/ clay and sand seams ( MI ) 

1, 

t 1
I

I

5

i Y i

I

i

0

10

i

i LLLI I I
I

15

47

Yi i i

I i

20 i i i i

r

I i t it! I

25 I I I
I ! 

i

I

i

tlrl, i

35 I iii ji
i

I

i , t I
rl

40 l i

I

I

I

45
I

50-- 

COMPLETION DEPTH: 40. 5' 

DATE: 12/ 16/ 76

NATIONAL ROIL /[ RVIC!!. INC. 



LOG OF BORING NO. B - 63

WATER RETENTION POND_ 

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N370600;--E3 3

a

m n

Q
N

SOIL DESCRIPTION

ELEVATION: 257. 7

LJ

m

j' 

V) 0

a< ° 

a 

J -j

c~

nF- 
a= 
i -i

w` 

K~ 

j) i - 
O z

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 L0 1. 5

3 
r

1
F- vi

m

F

t

1

Medium dense brown silty fine
sand, w/ 1' iron pockets and

gravel ( S M) 

t
5

Very stiff light brown clay, 
ron, silt, and

silty clay pockets

w/ silt and ssiltyy cla y
laminations to 14. 0' 

w / si It seams

w / occasional thin

laminations of selenite
crystals below 8. 0' ( C Fl) 

ii

1

10

I i i

r

15

4- 11T

Hard brown and dark

brown sandy clay, w/ 

occasional sand and si It

pockets (
C L) 

i

i

0 -'. 

II

Very dense gray silty fine
sand

w / lignitic laminations at

21. 5' 

SM

89

i

it

I I I

L

0

I i

35
Very stiff gray sandy clay, 
w / numerous thin sand and silt

laminations CL

i i i o C
i

Hard gray clay ( C H) 

illi ili! 

40 

45

I. 

50

COMPLETION DEPTH: 40. 5' DEPTH TO WATER: 12. 0' 

DATE: 12/ 17/ 76 DATE: 12/ 17 6

NATIONAL SOIL SERVICES, INC. 

CWNSOLTING ENGINEERS. 
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LOG OF BORING NO. ' 13- 64

WATER RETENTION POND

GIQEONS CREEK STEAM ELECTRIC STATION

CRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION. NJ /UUUU• t333) 3tSU

N

u- - j w

m a SOIL DESCRIPTION

a. } 4
N

ELEVATION : 255. 5

Loose brown silty Fine sand, l '' 

sl i hi-I clayey S ' 1

Stiff brown clay, w/ siltstone

fragments to 3. 0' 
5 y -

hard below 3. 0' 

iron stained CL) 

Medium dense light tan silty
fine sand, w / iron and clay

0-1

m

W
w

v, 

d  

0,z

0V_ 

j
J

o

w` 
a

rw
E- 

p Z
0

SHEAR

IN TONS

o. 

STRENGTH

Iv

1 1

SQFT. 

1. 5

F- 

U- 

to

m

WTI

37

i'' 
t- 4-- 

I

93 ' ' 

i

t- I- 

0

I I

80

10
laminations SSA

Hard tan clay, w iron stained

laminations and inclined

fractures ( C H) 

15- Hard gray clay, 
w/ si Itstone seams

w / reddish - tan seams

w/ heavily iron stained seams
20- i y` -+ and selenite filled fractures ( C L) 

Dense gray s.i l y f; nk,- sane, 
w / large clay balls SM

Hard gray clay, w/ silty fine25
sand laminations

I

65 26

i ill

A) y

I t T
DTIT

T _r
I - 

i

I
I' 

I _ 

i I I

t - 
occasional carbonaceous

Imaterial CH
a

Hard gray silty clay iltY30
fine sand laminations

carbonaceous material

1

occasional siltstone laminations

IF
j

I
C L

3
Very dense rown sany cay, 

I f

t
1

1

w / carbonaceous inclusions Cl_) 

Very dense clayey fine sand
40 w / occasional carbonaceous

inclusions ( SC) 

45

50

COMPLETION DEPTH: 40. 5' DEPTH TO WATER: 6. 0' 

DATE: 211177 DATE: 2/ 2/ 77

NATIONAL TOIL SERVICES, INC. 
9

CONSULTING ENGINEERS. 



LOG OF BORING PJO. B - 65

WATER RETENTION POND

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N369 E3335509

a
W

m

W

N

nJ
G

SOIL DESCRIPTION

ELEVATION: 260. 3

UL iu 

LLI

v>0 o
J-' 

40• 

cc

nJJ
r -f
i w

z

U

SHEAR STRENGTH

IN TONS / SOFT. 

0.5 1. 0 1. 5

E:: 
u_ 

r

ov
F- ui

M

F5 4

10- 

15

i• ' 

f I

2525- 

Soft brown sandy clay

33 1$ 22

22

i' -ri

113
o i

ro
1'', 

j

e 

i i 97

98

Stiff light brown sandy clay, 
w / iron staining

very stiff below 13. 0' 
iron and organic laminations

w / clay laminations
occasional carbonaceous

laminations

Ali

I

I i o; 

ti

Ifi

i 

TT- 1: - IT

j T, o

T

Hard gray si' lty clay, 
w / silty fine sand laminations

dark gray
C L) 

a

i

Qt

II

I

i

w

Hard dark gray clay, w / silt

a nd organic laminations

silty fine sand pockets:' 

30

I

Ij- t ; 
i

40

T

Hard brown li nitic clay, 
N / l i nitic laminations

Hard gray clay
carbonaceous laminations CH

j

1 T

j

II fi

45

COMPLETION DEPTH: 40. 5' DEPTH TO WATER: 20. 0' 

DATE: 211177 DATE: 2/ 2/ 77

N ATIONAI 5011 SERVICES. INC. 

CONSULTING ENYINEERS. 



I LOG OF BORING NO. B - 66

WATER RETENTION POND

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed. Sample LOCATION N369500• E3336015

N  > 

rug
SHEAR STRENGTH

LL

u. J W
X Z Iil ° }- F- I N TONS / S Q FT. >- 

i m o SOIL DESCRIPTION ui  v- BIZI a° 

E - ( 
0

J

Lz < 
n, U) 

0- i- aN J - rJ —Z F-( nQ. O

ELEVATIOtd : 250. 5 m v
0.5 10 1. 5

Stiff brown c I ay , w/ s i I ty
fine sandsand pockets

o 1 r

CHl' - ' - 
i e rum dense rown sit - _ i ' r 1- - 

5 : {. 
y 42 16 ( K;, :. - 1J ca, /_ 10

fine sand ( SMl- 
Hard light tan clay, w/ sandy
clay laminations an seamsy liti d

w/ silty fine sand laminations 56 24 35 11 - 82
10 

w / iron stained laminations

15- CH) 

Hard gray clay, 
w / occasional organic

laminations
20

1- 25

CH) 

Very dense gray clayey fine
sa nd ( SC) 77

Hard dark gray clay, w silty
fine sand laminations L) 

661 34
4

iii r I IIT

COMPLETION DEPTH: 30. 5' DEPTH TO WATER: 1. 01

DATE: 2/ 11/ 77 OATF_: 212177

NATIONAL SOIL SERVICES, INC. 
muuu un rua. rs ref

i) H

r
I

COMPLETION DEPTH: 30. 5' DEPTH TO WATER: 1. 01

DATE: 2/ 11/ 77 OATF_: 212177

NATIONAL SOIL SERVICES, INC. 
muuu un rua. rs ref



LOG OF BORING NO. B - 67

WATER RETENTION POND
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE 13ORING: Undisturbed Sample LOCATION: N370247 • F3335795

LL

i

a. 
W

m

a
N

SOIL DESCRIPTION

ELEVATION: 258. 2

z 

viIn0

a N
0

oz

1) '
ti

O. 

J r- 

U) - I z
Q? 
j

W' 

H W
U) F- 

Z
O

E

SHEAR STRENGTH

IN TONS FT. 

0.510

U

c 

5 F: I

l

L

15 
r

i

20 j

25

30

35

45

50

Medium dense brown, red, 

and tan silty fine sand SM

Medium dense brown, red, 

and tan clayey fine sand
w /cla ockets SC

i T

Hard light tan, tan, brown, 

and red clay, w/ sand seams

and iron laminations

Dense tan si Ihi fine sand ( SM I rL i
Hard tan and light tan clay, 
w/ sand seams

w/ silt seams and iron

CL -CH) 

I

i

Hard tan, brown, and light

tan silty clay, w / iron

pockets

w / si It seams at 19. 01
C L) 

I

i

i l

r= 

I

t 1+ 

I -T-T

COMPLETION DEPTH: 20. 5 DEPTH TO WATER: Caved at Surface

DATE: 12/ 17/ 76 DATE: 12/ 17/ 76

NATIONAL SOIL d[ AVICED, INC. 

rnue U• 1. 1, V.& INEfw!- 

1

1

Ll

I I

r

i

I



LOG OF BORING NO. B- 68

ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N3710S0; E3338850

H

y
F- 

W

p
m

J
a SOIL DESCRIPTION

ELEVATION: 260. 8

X

cn

m

ui
Zw

u' 

O
Cu

o °z

f

J J

cn, s

a - 

w

a~ 

w
cn F- 

o z

SHEAR STRENGTH
IN TONS FT. 

0.5 10 1.5m

o 

I Stiff brov n silty clay

Very dense light tan silty
fine sand

SM) 27 32 14 12

1

92

It.- 

5 K, = _ XQ__ q Pc

Very dense light tan
silty fine sand

82/

1

14

11

Non PI sti c
20

T I

cn sed 88
0

15

Very dense tan silty fine
sand, w / numerousclayii_ 
balls

II

20
i

i 

25

i"T

30 ii

i

i  I

35

IT

40

tT1 ills

III

II

r; t

l i. 
i

45 I

50

COMPLETION DEPTH: 25. 5' DEPTH TO WATER: 7. 5' 

GATE: 12/ 2%76 DATE: 1213176

NATIONAL & OIL SERVICES, INC. 
CONSULTING ENSIKEERS. 



LOG OF BORING N0. B - 69

ASH STORAGE PONDS - 

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION: N370430; E3338830

u_ 

0- 

o
m

J
a. 

Q
SOIL DESCRIPTION

ELEVATION: 2.58 9

a

3

m

ZLL' 

v,cn
cn0

a CQ

z

d- 

J J

1- f- 
N— 

a -J

w 

7
I-- w

Z

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

U- 

r

U

m

Hard dark brown clay
C H) 

I `` 
T - C, 

E,_. t

5

Hard reddish -brown

i sandy clay, w/ light

tan claZ seams ( C L) 

iTi_1

I ! tt I I

10- " 

Hard dark brown

lignitic clay, w / lignitic

material seams (
OH) 

51 23 1111
i

i

Herd light tan clay, 
indurated . w / iron seams ( C I_ - C H) 

I

very dense light green
sandy silt, w/ clay
la rninations 67 43 24 30=- 

i I' 

qxto' i5-. 

Hill

9

t. j

15

x

20 g
Very dense greenish- 
gray sandy silt

25~ 

i
30- 

M L) 76/11

Jill
r- f

Iii H I

35- 

lit
I

40

45

50

COMPLETION DEPTH: 29. 5' DEPTH TO WATER: 14. 5' 

DATE: 12 ? 6 DATE: 12/ 3/ 76
NATIONAL SOIL SERVICES. INC. 
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LOG OF BORING NO. B - 70

ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Samtile LOCATION' N369240• E3338790

z

Q
0

J

m

N
w

ii

Q
SOIL DESCRIPTION

ELEVATION: 281. 5

U_ > 
cr

nw. 
m

zLL' 

n
o- 

JJ

f- 
v 

dJ

w 

w

00
2

SHEAR STRENGTH

IN TONS / SOFT. 

Vi

0. 5 10 1. 5

ov

j

I

5 " 

4 Loose dar rows sandy silt ( ML) 

Hard red clay, w tan

pockets ( CH) 

Hard tan clay, 
i ronsta i ned ( C H) 

Hard tan and yellow
t' 

weathered siltstone

i ronsta i ned - J
Hard tan and yellow clay, 
w/ silt laminations

CL

Hard green clay, vv/silt
pockets

w/ 0. 2' lignitic material

seam at 23. 5' _ ( CH) 

EF,' t

I' 

rd t t j

10
L! 

15- 

62 28 2.7 K;, 1' 00ct, sec 96
20

J

s

t

Very dense gray silty fine sand

si Itstone seam

SM) 

82/11. 5': 

48 38 32 25

9 X -1) 

94

30

Hard brownish - gray
clay, indurated

C H) 

52 25

35

40

rt tj

I

45

50

Soft dark reddish -brown

li nitic material ( Pt) 

r" 
i

r TI-T rr

14, I
t- 

COMPLETION DEPTH: 45. 5' DEPTH TO WATER: 6. 5' 

DATE: 12/ 3/ 76 DATE: 12/ 4/ 76

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. 



LOG OF BORING NO. B - 71

ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N369785; E3338690

w

F=- 
a

m SOIL DESCRIPTIONa

r

ELEVATION: 256. 8

Very stiff tan clay, 
w / silt laminations

x; 

Hard tan and dark red

clay, ironstained ( C H) 

Soft dark reddish -brown

weathered lignitic

material, w /clay seams

Hard dark green clay, w 

lignitic material seams

c Hard dark red lignitic clay ( O H) 

Hard dark green clay, w/ 

sandstoneseamsT. 

lignitic
C H) 

w

zcwn
o

0,° 

tom
c% 

J -j

U

f- 
1<n: 

J J
a

o

z

o z
Q

SHEAR

IN

0.5

STRENGTH

TONS

1. 0

SO FT. 

1. 5

3' 
O_ 

m. 

Tt

tri
rf

5
69 32

i ITt _,+ 

10

L, 
r

4T. -... 

r
15

r

I I 1 - i 1+ 

20
I

y

tl i! rr, i
5

30 I

i11

I

III

it

I

II' i lf 

l

5

H

1

T

1 

0

COMPLETION DEPTH: 25. 5' DEPTH TO WATER: 6. 5' 

DATE: 12/ 3/ 76 DATE: 12 4 b

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. 

1

1

1

I
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LOG OF BORING NO. B - 72

ASH STORAGE PONDS

GI136ONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370150 E3338545

ti

i

W

JO
m

J
a

a

SOIL DESCRIPTION

ELEVATION: 265. 9

W

zN
v—, 0

JJd

0,° 

or_ 

F-- 

a

j6O

o

w 

z
H- w
0n - 

0

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

y 

U

m

7 J

Loose brown clayey sand
0. V reddish -brown

lignitic material seam

l. Very stiff reddish - brown
I.. silty clay CL

Hard tan clay! 
reddish - brown below 9, 5' 

ironstained, w/ sand seams

C H) 

Hard reddish - brown lignitic

si It w/ tan seams

Hard dark reddish- brown

lignitic clay, w,/! ignitic

material seams

O H) 

Hard green clay, w/ si It
pockets ( CH

1

I L

5

i T 141"' i i
1

39 29

Y' 1

I i

II ! 

i ! 

10

I t!' - i

15- i I

32 45 32 27
u' 

0 crri s c I
f 9 - 

i

I I Li25

I I I I I! I I I! I+ 

30
lli, I

Tfl41i
r

35 III

H 1

40

It 
45

fi

50

COMPLETION DEPTH: 30, 5' DEPTH TO WATER: 20. 5' 

DATE: 12/ 1/ 76 DATE: 12 2 b

NATIONAL SOIL SERVICE!, INC. 

CONSULTING ENGINEERS. 

o



LOG OF BORING NO. B - 73

ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370660• E3338420

w

i, 
r- 
a
w

J

m
z

cn

N
w

ii

4
n

SOIL DESCRIPTION

ELEVATION: 275. 7

LJ

N

W o

g N
0,° 

z

t- 

CY

J - 

cnF— 
Q
J J
a

w 

c 

t- w
cn

w

Z
0

SHEAR STRENGTH

IN TONS / SOFT. 

C 5 L0 1. 5

3 

v

f- cn

7m

1

Loose brown silty fine sand ( Sto) 

kl' 

Stiff red clay, w/ pockets

of sand CH

58

48

24

23

29

3C

I i I

ley

91

5 Hard reddish —tan silty clay
w / occasional iron pockets

jointed at 8. 0` 

w / occasional sand and clay

laminations

tan and gray, w / occasional

sand seams

CL -CH) 

rtl
10

1I

is j I

15
IiI

li

IIII
20

30 Hard green silty clay, 
w / si It seams

35

I I

40

Irl

45 i ill

I

50- 

COMPLETION DEPTH: 40. 0' DEPTH TO WATER: 17. 0' 
DATE: 12/ 1/ 76 DATE: 12/ 2/ 7,5

NATIONAL SOIL SERVICES, INC. 

c0N>s_11LTJN_"_ N_4INEENO. 

1

1

w

1

1



LOG OF BORING NO. B - 74

ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: 371200- E3338370

H
U. 

i

w

0m
w

CL SOIL DESCRIPTION

ELEVATION: 259. 2

c 

a

M 0 z

F- 
cn

O

1' 

z
w

SHEAR STRENGTH

IN TONS FT. 

0.5 10 15

F

c 

t. 

Xv

Very stiff dark red sandy clay ( C L) l.- 

Dense red and tan silty
fine sand

w/ clay laminations S M) 

35 40 23 24

f
3. 4h ! 0 . c rr, c 99

5-: 

Very dense tan silty fine
sand, ironstained

66

9441. 5

22 26 24 26 K' 

I!! 

I I

j

TfT1j- 

r

i T I

e 

t1

94
15-' 

20

25". 
r,- r - -- 

rill i i! I Ili; IIII

i

30 i i iil II' Ili

1 1 l i l 1 1 I

35 li

l.ic

i- ii! 

lam

I II

I

1' t

I 
r 

40- 
rrr 

45
i

50 r

COMPLETION DEPTH: DEPTH: 25. 5' DEPTH TO WATER: 10. 51

DATE: 12 4/ 76 DATE: 12 5 6

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEER$. 



LOG OF BORING PLO. B - 75

ASH STORAGE PONDS - 

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION : N370150; E3338275

i

4
w

Jo
m

cn

w
a
Q

SOIL DESCRIPTION

ELEVATIO' d: 277, 8

a

3
b

m

LII, 

In o

c

o z

of

J' J
cn- g

CL

w' 

v

SHEAR STRENGTH

IN TONS / SOFT. 

05 10 15

3 

v
Vi

a
Loose brown and tan

silty fine sand
w / red c lay seam at 0. 5' 
w /occasional grave 1 ( SM) 

I rY

000

5
1 5. Hard tan silty clay, jointed, 

w / indurated zones and iron- 

laminations

reddish -tan

w / orr,anic laminations ( C L) 

q

I
0 i; 

Very stiff tan cldv ( C I-{ r

92 37

1
1

ILI

Hard tannish - red lignitic

clay, w / lignitic material
seams at 9. 0'- 10. 0' ( OH) 

15

Hard brown clay, w/ 

li g nilic material seams C1- I

I

20- i

25 . q`, 

7,, A. :" 
30 y

47 74 60 44
iYl G cm sec; 

o_' i 62

Siff dark green clay, w/ 

occ ^sional dark reddish- 

brown lignitic material seams ( CH) 

Y _ 

J- 

Hard dark brown sandy clay, 
indurated

lignitic material seamg

CL) 

Hard dark graysandyi

clay, indurated

C L

38 85 65 50 :, =- 7
r= 

X1D 61t1cc CCY Y
i I

I ! 

iiih35- N

r
Very dense green clayey
fine sand

SC) 

40

45- 

50- 

Hard green sandy clay ( CL} 

COMPLETION DEPTH: 45. 0' DEPTH TO WATER: Caved at 3. 0' 

DATE: 12/ 11/ 76 DATE: 12/ 2;/ 76

NATIONAL SOIL SERVICES, INC. 

CONWLTINO [ NOIN[ ERS. 
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LOG OF BORING NO. B - 76

ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sam le LOCATION

d

m
W

CL
a
N

SOIL DESCRIPTION

ELEVATION: 277. 5

0W

aN

oz

0

Qg

J

E

az
0- 

W

w
OZ

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

Cr 7) 

HN

m

s

4:. 

Loose dark reddish -brown

clayey fine dY Y sand SC)i
Stiff tan silty clay IFFF H I - 

Stiff tan and dark red

clay, i ronstai ned and

jointed

C H) 

111i o

10 II
I i

f

1, 
S7

i

Hard light tan and light

gray clay, w /silt
laminations

CL -CH) 

93 38 20 24

r T• crn
i,' 

sl

111196- 
15

20
Hard dark tan clayY

C H

i I

I

I`' ii- 
i, 

I

Very dense dark gray silty fine
sand, w / light gray clay pockets

SM) 

48 49 24 25
it; ?1Cj

I 11
cr seq
t I .. I 10

5

i I , I

Soft dark brown lignitic
material, w/ clay seams

Pt) 

i

0 I

1 I

Hard greenish -gray clay, 
slickensided

CH) 

i

I
Ii i

F
o+ 

35

Soft dark brown lignitic

material

Pt) 

j I I

40

45

I

R t—RI. 
0

COMPLETION DEPTH: 45. 5' DEPTH TO ' HATER: 6. 5' 

DATE: 12L3/ 76 DATE: 12/ 4/ 76

NATIONAL BOIL SEIIVIC{ S, INC. ' 

CONSULTING ENGINEERS. 



LOG OF : O' ING NO- B

STORAGEASH '• • 

GIBBONS • 

GRIMES • 

TYPE BORING: Undisturbed Sample LOCATION: N370723; E3339097

SOIL DESCRIPTION

ELEVATION: 

SHEAR STRENGTH

IN TONS • 

Loose brown silty fine sand
WIInW111n1 1 1t1

1

Firm brown sandy clay, w/ iron

I inations and numerous

i1n1 lnlu 

R Stiff light tan silty clay, 
w/ numerous

j

IIn11u11111n n1

IIn1111n1u i
II IIIninAl n

IInIN IHI
INN

Medium dense gray silty fine
sand, w/ clay balls

L

I nn1n 
11u111IN INN
t1n11nuuE
I niull 

Iulnln 
11n1111N11u1 In
11111111011101
nln11an11u1tnu
itp IIIUn u

1 11111111n11111111MIu

1MM tHl 11 

M nm11i1111m" u11u11111 n1u
111111111 n1nu
INN
UIUMNI
IIn1u11 mill

IIt111111 IN
n111111111 INN
1/ IU11111 n111

MM1
U§111101

IIt111111 1 In
N UM

COMPLETION DEPTH: • TO Caved at • 

D. 

v

L] 



i

O

0

w- 

LOG OF :•` • 

ASH STORAGE PONDS

GIBBONS • 

COUNTY, GRIMES

TYPE BORING: Undisturbed Sample LOCATION: N369513; E3339064

db

SOIL DESCRIPTION

ELEVATION: .. 

SHEAR STRENGTH

IN • • 

0.5 10

w/ iron stains ... ... 

laminations and

nomm 
nnlgln111111
Ilu1un111llilila

1 1141111
un 111
IlmmuM qm
innlN11" llllulll

T_ Ve stiff light tan clay, 
w/ iron stained lenses

Ilnlnlugl] IIII
Hall
Inn nM11111

111

i 

Hard grayish- green

laminations

yy I ignitic material

I ivac• 

MINE
MIKE

II® HIRE
Il nn11n11

reddish- brown • 

material

seams

Ilnl/.N. uu1n111
111n11n111g111
11nIgn111 11111
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Hard gray ImM I M11 111M111 

ard dark brown
materialw/ silty clay and lignitic

seams

IIHII din
am NEESIId111111

Hill
IIIIIUln11111111n
II111q 111111111/ 
1 11 uu1Hill
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COMPLETION DEPTH: 40. 0' 



LOG OF BORING NO. B - 79

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371246; E3338035

r~- 

W

m
W

a
Q

SOIL DESCRIPTION

ELEVATION: 270. 9

a
co

m

w

ZW ! IJ
N

V) b
dN

Z

o 

JJ

F- 
u~i— 

JJ

o

O Z
v

SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 1. 0 1. 5

3~ 

v
H 

Firm light tan sandy
c lav w/ ravel ( C Q

i l a ; l i ; •. 

Medium dense I ight tan

silty fine sand, slightly

clayey

1

q - w / iron stained laminations

dense be low 13 5' 

t
al

i

w / brown siltstone laminations

and seams

SM) 

41

36

I

1 ; 

5
i

OFF

X. 

1
I 1 1 i l i i l i t 1

i; l i I

I I I! I

15 l'

I

o
it

i

25 I 1i hi 

30

I

35 I i

t I

fi

40
Hard brown siltstone, 

w / iron stained laminations

Hard grayish -green clay,
ri

w / occasional silt laminations

i - 
w / lignitic material

LL

r7

45
I 

i

r

Continued) _ 

NATIONAL SOIL lEIIVICES. INC. 



N

O

Y

LOG • F :•' O. 

FINAL • 

GIBBONS • 

COUNTY, GRIMES

k
SOIL DESCRIPTION

SHEAR STRENGTH

yey si It seams

i Very dense grayish- brown
silty - w/ organic

laminations

ard gray sandy
w/ occasional sand seams

indurated

w/ clay laminations
1

seams

crossbedded

1

dark brown

K, 

seams

greenish- gray . . 
dark brown

Ilw  

niuiinlllulm l 
UIH111111111111111
IIIIIIHIIIIIIE5i111
HHIIHIIHINIIW
mmm Hm
Hluii11111111n111
HHINIHIHHIIIII
I In111111 111_I_ 

HHl

IRE
HINU HM
MORE M

u HIH Hill
HwulHum
KIM lam

1• 

II Hmmm 
NIIIH 11111
I 11102 Him
IIU1111Hnloll

1. 

IIInmNiN11
IIIIIIINIIIIIIIIIN
IIIIIIIIIIHHIHIH

ilNliliiH i1Ni
MillIn1un1111n

I

IIIIIIIIIIIIHIIIII
N1HHIIHHI1

uIIN aluii

ln
IIIU11111 1 1111
u IHH

111111 IIHIIIIII
11111 IUIIIIIIII
IIIHIII/ HIHIIi11
IH IIII H Nillll
IIII lull11 N11111
1111 IIIIi1111CSi111
IuH111 uwulu

u s wdnNS 11r

COMPLETION DEPTH: 100. 0- 
D' 1

NATIONAL SOIL SERVICES. INC. 

CONSULTIN6 ENGINEERS. PLATE



w / si Itstone seams ( SC) I I I i,, 

15- 

Very stiff tan { andy clay, I

w / selenite crystals i

20 ( C
I-) 

Hard grayish - green fine sandyi 

clay, w / tan silty clay and
organic laminations ' 

25 - w / silty fine sand an., clay

i. 
laminations (

C L) 
I

Vera dense grayish - green clayey
sand I

2nd•'.. I il:. i i! iI

SC) 

Hard grayish - green sandy clay, - 7
w / organic and clay laminations I

M l40- - w / si I ty fine sand seams ( C L) 

Very dense grayish - green
silty fine sand, w / clay and 1 i

organic laminations

45 (
SM) 

Very stiff dark brown clay, 
t

w / sand and silt seams
i - 

50

Continued) 

NATIONAL SOIL SERVICE$. INC. - -- 

PLATECONSULTING [ NSINE[ NS. 

LOG OF BORING NO. B - 80
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: 371949; E3 794

o w
W

z W mZ

SHEAR STRENGTH

IN TONS / SO FT. 

3F- 

rw
m a SOIL DESCRIPTION N

ZL
a- 

Ins
Q" 

w
m° 

F- 
a_ Q

No

aN J-j j _j

cnW
ZO F- N

m N
ELEVATION: 264. 4 in

00
a. 

05 1. 0 1. 5
m

Firm brown sandy clay ( C L
77 I

Hard tan silty clay
1

C L) 

5 Very dense light tan clayey
fi!-e sand, occasionally. 

it

I Indurated

w / silt; ciay laminations, and i I

organic and iron stained pockets

eat

1 i
71

w / si Itstone seams ( SC) I I I i,, 

15- 

Very stiff tan { andy clay, I

w / selenite crystals i

20 ( C
I-) 

Hard grayish - green fine sandyi 

clay, w / tan silty clay and
organic laminations ' 

25 - w / silty fine sand an., clay

i. 
laminations (

C L) 
I

Vera dense grayish - green clayey
sand I

2nd•'.. I il:. i i! iI

SC) 

Hard grayish - green sandy clay, - 7
w / organic and clay laminations I

Ml40- - w / si I ty fine sand seams ( C L) 

Very dense grayish - green
silty fine sand, w / clay and 1 i

organic laminations

45 (
SM) 

Very stiff dark brown clay, 
t

w / sand and silt seams
i - 

50

Continued) 

NATIONAL SOIL SERVICE$. INC. - -- 

PLATECONSULTING [ NSINE[ NS. 



7
N. 
G - 

x
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a

LOG OF • • : 1

FINAL PLANT SITE INVESTIGATION

GIBBONS • 

COUNTY, CRIMES

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS • 

1

1

INN
INN

uH111u111H1
IMIIUlilEMuu

f11
llmmnluu l
IIIHNIH u1H
IIIHn1111uH
IIIHnIHHIHNIH
IIIHIIHIIHI[ 
I 1uHWH 

grayish- green - .. .. 

w/ iron gyrite crystals

uIIWNIHENRONu
1

INHUH mm

u11 

IIIU1u
NOUN

IlHlnlu 
u

11uEM
Very stiff grayish- green

laminations

hard

crystals

u
Hwe ant

ilium

IIU1uNluu 
HIMnInHIH 1

iliuu

UHIU
MEN

IlIUilu111 wM
Iuu1HUmH
e11HneHluiiuim
IIHINI HHI IIH
Mill H11[ I eH
I110111111111 hMI= 
IIHInIN
11111111111111111

MINE

IIInu111gq111INN

lM11 HIIHg11111
IIIIIIIHIIIHCii111
wuuluuluuln

dense .. clayey fine

and laminations

INNnMEIHi11H
INN INN MINIMUM

INN 1111111111101
IIWHIIIHIUUIN

COMPLETION DEPTH: 1 Caved 1

NATIONAL POLL SERVICES, INC. 

CONSULTING [ NGIN[ CRS. PLATE



LOG • F BORING NO. B- 81

FINAL PLANT SITE INVESTIGATION

GIBBONS • 

GRIMES • 

TYPE- BORING: Undisturbed Sample • • • 4 • 

W

a. SOIL DESCRIPTION

265. 2

SHEAR STRENGTH

IN TONS

Soft brown - - - 

stained pockets

I

M

tan clay laminations

stained •. 

RNIIIINNNC i111

1

IunnIN1111111111

iron

t., 

i-

w

1; 

111n1111111111111
Inn111N11 n11111
INNlllllll llnlll
II IIINIIIIIIIINniNinl lll

mlmnalmu
IINIn INIiINH
I nm lutl

I g1Nq IH1 11

1tnlNUUiIlIn
11 INNINNU111

INUnlummm 

i Inui
X11

grayish- green

k .. 

1

1 11 11NIIIm
INanwllNlgln
Ilmnlnnlnn111
I ININIInIH n
IN•IIIIn11NIN1u
INn111NHN111111
IIIIIIIIIIIIIIIHIII
11111111111111111111
IIIIIIIIN1111111111
INn111NHN1111N
IIIIIIIIHIIIIIIIIII
III11111111111111111
1// 111111 11111111/ 1
1111lIIII IIIIIH111
I IIImi11111 1n
IIU11111111111111n
IHIIIIIIIHINIIIII

Very dense grayish- green
clayey
laminations and seams ( SC) 

n wm nw mw

IHIIIIIIIIIIIIIIIH
INIIIIIIIU11I11111
IHn11N11111111111
YM.. Y... NMB.Y

rum - 

IINIIIIIIIIIIC i111
IHIIIIHIIIIIIIIIII
INtiniul11uu1N



LOG OF :•' • 

GIBBONS

FINAL PLANT SITE INVESTIGATION

GRIMES • 

SOIL DESCRIPTION

SHEAR

IN TONS

STRENGTH

N u11N1NNt

Very dense .. . - - clayey

sand, 

x

grayish- green silty clay, 
sand laminations

1 and seams

1; 

w/ organic laminations and seams

Illilgll
IIIa11111N11111111
wuwuluunnl

i1lNEuuilNilii1i11ui
11111111111nnn111
111NU111N1N11111
IRON 111011111111111
Il uluNu

UNIONIN

Iualn
II IN 111 11

1
a
i1N

EW1NnI
NNIMNnu1

mNnlN
clay, 

clay and iron pyrite
seams

sl ickensided

r

i

t w/ iron pyrite crystals

Nn1NNmu111
NIIIIUN/1[ i111
na11NNa111111N
IIIIIIIInaIN11111
111111IIuEu11all
IIIIIIIINIIIN111N
IIIIININIII1L 111
11111uullNnmil
INIIINNIN Ila
11111111aa11111111
11111111111111111111
11111111111111[ iln
IINIIIIaNIN11111
IINIIImIENlIla
all 111111101111111111111
1111111111111ua111
INIIIIIN1111[ i111
IIINIINIIINIIIIII
111n111n11NlnlN
MINIMUM== 
111NIIIIIIIIN11111
11111111111111L7ii111
IunulllWiilUn

COMPLETION DEPTH: 100. 0' DEP-TH TO WATER: 20. 01

D. ; • 

NATIONAL SOIL SERVICES, INC. 

CONSYLTINO. ENSINEEAS. 



LOG OF BORING N0. B - 82

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY , TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N 74 9

a

J
p
m

r
rn

w

nJ
d
N

Ir- 

SOIL DESCRIPTION

ELEVATION: 248. 6

Wz - 
N"' 

aN

z

i- 

g
d— 
JJ

cn— 

c

a- r

W

z
f. W
nH

z

SHEAR STRENGTH

IN TONS FT. 

0.5 1. 0 1. 5

3a

av
I- vi

m

Loose brown silt Fine sandy ( SM ) I I• t

j Stiff light brown sandy clay, 
w / tan clay pockets and silty
fine sand laminations and

pockets ( C L) 

Medium dense light tan silty fine
sand, w / iron stained laminations, 

tan clay laminations, and selenite

Hard ra ish- reen sand clay, 9 Y 9 Y Y, 

w / grayish -green clay seams and
pockets

f

5

15
i 1 I: jjjI

i

Hard grayish -green clay, w /silty
20

clay laminations

very stiffat 23. 0- 33. 0', w /occasional

sand laminations
25

30

slightly sl ickensided, w / iron

5
pyrite crystal pockets

w /occasional silt laminations

40 . 

w / sand pockets and selenite

45
crystals

Moderately hard grayish -green

50
sandstone, w / iron stained laminations

11

FIT 1 7 i o

i I I l Ol i

IIH
I

I

1, ilkill i Ill. 
I

i

11 HIIIII

m 1 IIll

Continued) 

NATIONAL SOIL SERVICES. INC. 
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LOG OF BORING N 0. B - 82 ( Cont' d .) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

a_ 

W
p

J

n_ 

in

J

Q

SOIL DESCRIPTION Zcwr —, 
cn0

K

0

O 

J

cn_ 

QZ
a. J

W

z
F— W

Z0 0

SHEAR STRENGTH

IN TONS / SO FT. 

0.5 1. 0 1. 5

3U_ 
cr 
pU

Z m

Very dense grayish -green silty
tine sand, occasionally indurated

V. 

w /brown clay seams

S

55
li I I

1 i

i II I I

60
i! it

lil

I

65

70- 

I

i

75
II IIII I' ii I

i Ii I

80
I; 0111! 1' Hill

I I

85

190- HIM
i

95

i

111 Hill 1 1 11
I

T711 F= 
10

COMPLETION DEPTH: 70, 0' DEPTH TO WATER: 5. 5' - Caved at 46. 0' 
DATE: 4/ 4/ 77 DATE: 4/ 5/ 77

NATIONAL SOIL- SERVICES. INC. 

CONSULTING ENGINEERS. PLATE



LOG OF BORING NO. B- 83

FINAL PLANT SITE INVESTIGATION

GIBBONS • 

GRIMES • 

TYPE BORING: Undisturbed Samole LOCATION 372472: E3337017

SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS

0.5 1. 0

SO FT. 

Medium • - - • • 
ul° all 111

s

QW

1

h 

k1IN

light brown and light tan

silty clay, iron stained, .. 

silt and sand laminations

IIWan l

IIm11n1® 111

II nlnilnlWn

IIIN N 1a11

stains and occasional clay
laminations

Ilm l 
n aual i

MEMO

ill fin
UNION

1NINE
Hard grayish- green

w/ numerous small silt pockets

w/ organic clay seams
laminations

IaanlnlalN
IIW nII n
Ilmulnll am

IIi11nIn11S11a

1, IllauiNlann
I malanalnm
IIn1111n Him

alit

Very dense - sand, 

seams

numerous organic

laminations o 45. 01

1

iIn I inON

NMIil
IUaaiai

al

In

Nnall
1EN11111

It IIIU1 1au11 
11 Iall 11111111

Continued) 
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N

N0 . 

t

J

BORING NO . 

FINAL PLANT SITE INVESTIGATION

GIBBONS • 

CRIMES • 

j
a. SOIL DESCRIPTION

SHEAR STRENGTH

IN TONS/ SQ

Hard grayish- green

sand

1lamiriations
w/ lignitic clay seam

w/ clay and sand laminations

L - w/ increased clay laminations

grayish- green

w/ silty clay laminations

pocketsS
pyrite

X

INE _ . 

HWnn11WMN1
IWnH11iNINH1
IIIIIN

u

WillIIHI qIH

11 WnNIH11N1
INNmuHWWn

IIIIIIIW nit1
gnlWgW
HWIl HIW

IIIHt11n11 q111
IIIIIIIIHIHHU111
IIIIIIIWIIIH IH
IIIIInIUHNL 111
tillt111HUUtttW
IIIIIIWIIIn1tIn
IIINIIWHIHIIIII
IINIIi 1111ti11H

1 11iWMUUIR
INtI IN 11111
It11IINN 11111
nI11uHIuN HIM

HIINII HIII
IWIIIK iW

Rill 11111n111H
IWIIINII= Ilia
IliaIIIIIIIIHIIIII
111111IIilin lilll
BIER ut n u

COMPLETION DEPTH: 

DATE: D. 416177

NATIONAL SOIL SERVICES. INC. 

CONSULTING ENGINEERS. PLATE



LOG OF - BORING NO. B - 84

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: ' Undisturbed Sample LOCATION: N372273• E3336986

a

J

N

W
ii

d

SOIL DESCRIPTION

ELEVATION: 283. 3

W

0w

o
ii

z

0- 

a 
J J

v

a
J J
d

cc F-- 

O Z

SHEAR STRENGTH

IN TONS / SO FT. 

0.5 10 1. 5

3

m

Medium dense brown silty fine
sand

I I

Hard gray sandy clay, w / silt

laminations

j CL

5

i i

Hard tan silt clay, Y caY, w ne

sand and iron stained laminations

light brown, w/ I ight tan si Ity
fine sand seams ( CI) 

I M! 

10
444+ i

i

15"+ 

t: 

Hard light tan silty clay, 
w / numerous sand laminations

and pockets

tan, w / tan clay laminations
and iron stains

C L) 

I I

20
i i o
11

25

Hard grayish -green silty clay, 
w / clay and sand pockets

W/Clay seams

C L) 

i

30 , I

I I

35" 
1

ii i i iiil

i Ii

Hard brown sandy clay, w / clay, 
sand and li. nitic claX laminations ( CL) 

Hard gray silty clay, w gray''` 

clay laminations ( C L) 

Very dense grayish- green si ty fine
sand, w / iron pyrite crystals and

clay pockets

40

r!' 

tom; I

45
Hi I

Continued) 

NRTIONRL SOIL SERVICES, INC. 
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t

i

LOG OF BORING N-0. B - 84 ( Cont' d. ) 
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC: STATION

GRIMES COUNTY, TEXAS

o

du W
a SHEAR STRENGTH 3

t1 w Ill  — H a IN TONS / SO FT. > 
m a. SOIL DESCRIPTION a

vio d'' F o\ 
F- 
a. > a 1 oN - ii - 0 z H vi
w J oO L

O '_ Cn

m o z 0.5 10 1.; 

I I~ I

i

I! I it
w / occasional clay laminations

55 I

r ( SM) 
Tt

Hard ' grayish -green silty clay, 
w / gray clay laminations ! i' 

60. i

I !; I. it

w / silty fine sand seams i i !.: 

r 65y

Hard gray clay, w / occasional

silt laminations
t' 75

C H

f Very dense grayish - green silty
fine sand, w /organic laminations

SM

r I Hard grayish -green clay, 
w / silty clay laminations

F 90 -I\ 

slightly slickensided - 

COMPLETION DEPTH: 100. 0' 

DATE: 417177

ONAL SOIL 310,11C Is, INC. 

IULTINB E. UtERS. 

C H) 

DEPTH TO WATER: Dry - Caved at 21. 

DATE: - 4/ 8/ 77



LOG OF BORING NO. B - 85

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

CRIMES COUNTY TEXAq

r-. n. rn rnnninnn

TYPE BORING: unaisturoea Dample wca11un. Iv014IJJj '_JJJV JVG

U_ 

t
o
m

r

w
a. 

Q
N, 

SOIL DESCRIPTION

ELEVATION : 283. 3

W

z
v, v' 

Q N
o

J ' 

H

a J

W
W

w

p z
0

Ir
SHEAR STRENGTH

IN TONS / SQ FT. 

0.5 LO 1. 5

3. 

o 

F- vi

Dm

Loose brown silty fine sand

w / tan clay seams

S M) 

I I I

5

II

n , Hard liaht ' an silty clay, 
vIclay and sand laminations, 

iron atains and selenite crystals

w / light tan clay laminations

C. L

Hardrdtan clay, w / iron stains

and silty clay laminations
w / selenitecrystals

CH) 

Ii I i  

I • i

II

I I ij UIA

15 - 
II; I

20

i

25
7L, 

r

t
Hard grayish -green clay, 
w / sil y clay inclusions

w / numerous silt and silty clay
laminations

C N

i I i I

III 1

3r i

I! 

35

Hard grayish -green silty clay, 
w / organic clay and sand pockets

C L

ii I' I I ii I' I

40 41 t

Very dense gray silty fine sand, 
w / slightly clavey pockets

w / silty clay laminations

I

i

i

I TTTT

Continued) 
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LOG OF BORING NO. B - 85 ( Cont' d .) 

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

U- 

r
a
uj

p
m

to

w

a

Q 
SOIL DESCRIPTION

w

z 
vi o

0 0
z

L01 — 

j

t
cn— 

a
J

o. - 

w

Z
1- w
cn r- 

o

SH EAR STRENGTH

IN TONS / SO FT. 

0.5 10 15 la

3 W , 

o 

Z m 3

SM) 

Very dense gray sandy si It, 
w / numerous clay laminations

1 ! and seams

60y ( ML) 

Hard gray silty clay , w / gray

clay laminations
w / silty fine sand laminations

65 - and seams

11J
i - 

increasing silty fine sand seams

X70

A

75, 

80 ( C L) 

Hard grayish -green clay, 
w / silty clay and silty fine
sand seams and laminations

85, 
I

90

w / iron pyrite crystals

5

C H) 

1 1 1 0
i

i

I,' I I 111; 1

o 1

1 I

I

I j
11 11 l

Ii7 II

11

i

I I

1

i

j i

II

I

1
I, I LL 11

i
T- 

COMPLETION DEPTH: 1C0. 0' 

DATE: 4/ 8/ 77

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. PLATE



LOG OF BORING N0, B- 86

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N371954; E3336976

U. 

a., 
W

U

o
rfl

N

W
n

Q
SOIL DESCRIPTION

ELEVATION: 282. 6

w

zw

No

a N
z

a 
J J

a 
a

a

w 

Z
W
z
0
U

SHEAR STRENGTH

IN TONS / SO FT. 
Cr

F- 

0.5 I. 0 1. 5

3 

r= 

0
co
m
J

Loose light brown silty fine sand

5 J ( SM) 
E

Very stiff light tan clay, 
yr / iron stained and silt laminations

10_ 

hard

15 I - w. /incre ising fine sand
I laminations below 15. 0' 

X20 j CHI
Hard tan clay, w / silt and iron

I
laminations

25

w / selenite crystals ( CH) 

1 i

I ij j I

I

j

i

i

Ii F1
r

i, 

1

I1

j

i ;' 

30

35

40

45

Hard gray clay, w/ l ignitic

laminations

w/ fine sand laminations

w/ lignitic clay laminations

w / fine sand laminations

CH) 

1 1

i
r ---: 

I

lil

ij,; 
I

I. 

50

Very dense, dark gray iS[ I - brown
fine sand w/ g raY clay

laminations

1

r7
1 , 

Continued) 
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LOG OF BORING N0. B - 87

FINAL PLANT SITE INVESTIGAT' C. N

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNT`,', TEXAS

TYPE BORING: Undisturbed Sample LOCATION: N370721• E3337226

U. 

d

J

M

Cn

w

r
Q

SOIL DESCRIPTION

ELEVATION : 275. 0

LU
w

emu' 
cn 0
aN

0

f- 

T0  
JJ

U) 7- 

JJ
a

w' 
0: 1 

w

ZO
2 00

SHEAR STRENGTH

IN TONS / SO FT. 

0.5 1. 0 1. 5

3U_ 

o

001m

Medium dense brown silty fine sand( SiW

I Stiff tan clay, w / silty fine sand
and iron stained laminations

hard, w /gravel

10

5
I i I I i! 

i

10 

15

20

i

25

1

Hard light tan silty clay, 
v,/ iron stained laminations ( CL) I i

E-1- 1

Hard light tan sandy clay

stainedw/ tan sand and iron sta

laminations

C L) 

r- 

I j

1

Very dense tan clayey sand, 
slightly indurated, w / clay
pockets ( SC) 

I I
i

Hard tan silty clay, w / silty
fine sand and iron stained

laminations ( C L) r

I! 1! ' b
i i

1 i

r

l
i

l

t: 

o

30
Hard grayish -green silty clay, 
w / fine sand seams and tan

clay laminations

C L) 

i I
I i

35
t. 

Very stiff gray clay, bentonitic, 
w / sand seams

i_ i o

Hard gray clay, w /silt

laminations
w / fine sand laminations and

seams

w/ lignitic clay laminations
below 45. 0' 

I

t 11_ t

45

50 
li I III lli

Continued) 

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. PLATE



LOG OF BORING NO. B - 87 ( Cont' d.) 
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

w

z

a

of
m

N
w

s
Q

SOIL DESCRIPTION
a 

a

2
O

m

Zw

o

a Ocv
O

a z

ot`' vz
Lc_ 

J J

can— 

a7
J J
a

w' 

z
m 

z
00
2

SHEAR STRENGTH

IN TONS / SQFT. 

0.5 1. 0 1. 5

3U-. 
x 
0 

Zm

D

a
55~ ( CH) 

Hard gray silty clay, 
w/ siht laminations

60
I ( C L ) 

Very dense grayish -brown
clayey fine said, w / gray

clay laminationsX65

iii

li
I

I_; 1

1

eat I

I

17

70 4

75 r

r

80

I

s.. 

85' 

90

95

Very dense gray silty fine
sand

SM) 

Hard grayish -green clay, 
w / silty fine sand laminations
and seams

L - C H) 

j I i j 1

1- 

III I
f

j

Tfi I

r~ I

i

t

1004

Hard greenish -gray clay, 
w / occasional silt laminations ( CH) t i

COMPLETION DEPTH: 100. 0' DEPTH TO WATER: Surface - Caved at 5. 0' 
DATE: 4/ 13/ 77 DATE: 4/ 14/ 77

NATIONAL SOIL SERVICES, INC. 

CONSULTING ENGINEERS. PLATE



V r 5

Very stiff light tan sand), 
clay

Moderately hard gray and tan
T silty sandstone, w/ iron stained

15 fractures

Hard tan clay, slightly indurated, 
R 1 w/ iron laminations

20 -
w / light tan silty clay seam

w/ silt laminations

25, - dark tan

Hard tan clay, W/ silty clay

and iron stained laminations
30

Hard grayish - green and dark
I

hQ ' 
I

gray clay, w/ silt laminations

t - dark brown, W/ silfy clay
f

pockets

40

Very dense gray clayey fine
sand, w/ silty clay laminations

Very dense gray si I ty fine sand

Continued) 

NATIONAL SOIL' S E " VICES. INC. 

CONSULTING ENGINEERS. 

CH

C L) 

LI 1 11 i I

7

A

A

5r- r

7 77- 

6+ 

01

PLATE

LOG OF BORING NO. B- 88

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS
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Ill. PLANT ROADS AND PLANT RAILROADS

A. PLANT ROADS

GC- 1022

1. Plant Access Road: 

As indicated on Drawing C- 230 -006, the plant access road shall consist of a 9 inch
lime stabilized subgrade, a 9 inch flexible base and a 2 inch H. M. A. C. pavement. 

Drawing C- 230 -006 shows this profile to STA. 15 + 50; however, for the site prepara- 

tion contract this profile shall stop at STA. 11 + 00. From STA. 11 + 00 to STA. 15 + 50

the plant access road shall be constructed in accordance with Section 17, Drawing C- 230 -004. 

2. Plant Roads: 

Plant roads will not be constructed in final form as indicated by drawing C- 230 -006. All

plant roads shown on drawing C- 230 - 001 will be constructed in accordance with section 17, 
drawing C- 230- 004. For this site preparation contract, the plant roads will be temporary
roads for use during construction and will be built in final form at a later date by a
later contract. 

The location of the centerlines of the plant roads are as indicated on Drawing C - 230 -001. 
The approximate starting and stopping points are as indicated below: 

Plant Road START STOP

a. From plant access road to STA. 5 + 50 on Plant Access Road N374 110, 

C. W. Discharge Seal Well E3 337 605

b. From plant access road to STA. 6 + 00 on Plant Access Road N372 910, 

Switchyard E3 336 755

c. Turnout from plant access STA. 7 + 40 on Plant Access Road N372 825, 
road to Switchyard road E3 336 120

d. From plant access road by office, STA. 10 + 60 on Plant Access Road N370 580, 

warehouse and F. O. Facility to E3 335 460
Pump at Plant Collection Pond

e. From the end of the plant STA. 15 + 50 on Plant Access Road N371 735, 
access road to the stop of E3 338 235
the Plant Haul Road

f. From curve west of Culvert N371 825, E1336 535 N372 700, 

b. 11 to join road north E3 337 580
of Culvert 15

g. From curve near Culvert N372 300, E3 338 140 N371 925, 
No. 19 to C. W. Intake E3 338 640
Structure

h. Connecting road between N369 870, E3 337 260 N369 870, 
two curves in Haul' Road E3 337 470

1. From curve in Haul Road to N369 855, E3 337 115 N370 740, 

Storage Silos E336 985" 

Iil -1
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PLANT ROADS AND PLANT RAILROADS GC - 1022

3• Plant Railroads: 

Railroads 1, 2 and 3 shall be built to profile grade only. For Railroads 1 and 2, this

will include the 12 in. of lime stabilization above the subgrade. However, the 12 in. 

of lime stabilization for Railroad No. 3 shall be omitted. 

Since Railroad No. 3 will be constructed at a much later date, it shall be sprigged with

Coastal Bermudagrass under this site preparation contract. The 12 inches of topsoil

specified for sprigging shall be substituted for the 12 inches of lime stabilization. The

extent of sprigging shall consist of sprigging the railroad bed ( 30 feet in width) and 15
feet ( measured horizontally) on each side. The sprigging shall commence at STA. 60 + 00

on Railroad No. 3 ( limits of sprigging on the yard collection pond dam) and shall be dis- 
continued at approximately STA. 94 + 60 where riprap has been specified. The sprigging
between STA. 60 + 00 and STA. 94 + 60 shall be continuous, except where the Plant Access

Road is crossed. At this crossing, Drawing C- 230 - 006 ( typical road section) shall be
adhered to. Also, Railroad No. 3 shall be sprigged in a similar manner from STA. 6 + 50

to STA. 19 + 75." 

4. Plant Access Haul Road: 

The plant access haul road will not be constructed in final form under this site preparation
contract. The typical access haul road section on Drawing C- 230- 009 indicates 18 in. of
flexible base and 30 in. of lime stabilization. This flexible base and lime stabilization
shall be omitted for the site preparation contract. The top of the road profile established
yyDrawings C- 230 - 001 and C- 230- 009 remains unchanged as the 18 in. of flexible base and 30

in, of lime stabilization shall be replaced with 4 feet of controlled compacted fill (CCF). 

5. Haul Roads: 

Haul roads in the plant area shall be constructed in accordance with section 16, 

Drawing C- 230 - 004. For this site preparation contract, the haul roads shall be

temporary roads for use during construction and will be built in final form at a
later date by a later contract. 

The location of the centerline of the haul roads are as indicated on Drawing C - 230 -001. 
The approximate starting and stopping points are as indicated below: 

Haul Road START STOP

a. From Lignite Receiving M369 735, E3 337 350 N371 735

Hopper loop to Fly Ash E3 338 235
Dispensing Facility

b. From Lignite Receiving N369 510, E3 337 265 N369 210
Hopper, across Culvert E3 337 110
No. 22, to join Access

Haul Road

8

j. 
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IV. SUBBASE AND BASE COURSES GC - 1022

A. SUBBASE

Subbase work shall consist of treating the road subgrade by the addition of lime, mixing
and compacting the mixed materials to the required density. The work shall be constructed

as specified herein and in conformity with the typical sections, lines and grades as shown

on the plans. 

1. Lime Treatment: 

a. Lime treatment for roadway and railroad subgrade soils shall be in accordance with
Texas Highway Department " 1972 Standard Specifications for Construction of Highways, 
Streets and Bridges" Item 260. 

b. Subgrade shall be lime stabiliz7d to a depth of nine inches ( 911) using a maximum
of six inch ( 61') compacted layers. 

c. Lime slurry shall be a thirty percent ( 30 %) solution and shall be applied to obtain

a seven percent ( 7 %) lime application ( approximately 6. 5 pounds per cubic foot of
soil). 

d. Lime treated soils shall be compacted to a minimum dry density of 95% of maximum dry
unit weight as defined by Texas Highway Department Procedure Tex 113 - E, using 13. 26
foot- pounds per cubic inch of compactive effort. The moisture content of the lime

treated soils shall be approximately four percent ( 4 %) above optimum at the time of

mixing and two percent ( 2 %) at the time of compaction. Insufficient moisture

content at the time of mixing and compaction would result in subsequent loss of
strength when additional moisture is absorbed. Therefore, failure to have adequate

moisture content will be sufficient cause for rejection of the work. 

c. The flexible base course shall be nine inches ( 9 ") thick and shall be compacted in

loose lifts not exceeding nine inches ( 9 ") in thickness. The moisture content in

the base shall be less than one percent ( 1 %) below the optimum value and it shall

not exceed three ( 3 %) above the optimum value when compaction is completed. The

compactive effort shall be great enough to provide a density that is at least
98 percent of the maximum dry unit weight determined using the Texas Highway
Department Specification, Tex 113- E. 

B. ' BASE COURSE

Base course work shall consist of a foundation course and shall be composed of crushed or
broken aggregate. The work shall be constructed as specified herein and in conformity with
the typical sections, lines and grades as shown on the plans. 

1. Flexible Base: 

north warehouse ( 80' x 1509, south warehouse ( 80' x 1509, 

a. Flexible base for roadway shall be in accordance with Texas Highway Department
1972 Standard Specifications for Construction of Highways, Streets and Bridges" 

Item 248. 

IV - 1

b. Material shall be Type A, Crade 2. 

c. The flexible base course shall be nine inches ( 9 ") thick and shall be compacted in

loose lifts not exceeding nine inches ( 9 ") in thickness. The moisture content in

the base shall be less than one percent ( 1 %) below the optimum value and it shall

not exceed three ( 3 %) above the optimum value when compaction is completed. The

compactive effort shall be great enough to provide a density that is at least
98 percent of the maximum dry unit weight determined using the Texas Highway

Department Specification, Tex 113- E. 

C. SEAL COAT

This item shall consist of a surface treatment composed of a single application of asphalt

covered with aggregate for the sealing of future building foundations in accordance with
these specifications. 

1. The office ( 80' x 1401), north warehouse ( 80' x 1509, south warehouse ( 80' x 1509, 

and the maintenance building 300' x 1501) areas shall be seat - coated under this site

preparation contract. 

IV - 1
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SUBBASE AND BASE COURSES GC - 1022

2. After final grade has been achieved at the location of the office, warehouses
and maintenance buildings, the soils encountered at grade shall be scarified

to a depth of six inches, recompacted and immediately protected by an asphalt
seal coat. 

3. The seal coat shall be in accordance with Texas Highway Department 11972 Stan- 
dard Specifications for Construction of Highways, Streets and Bridges', Item

316. 

4. The aggregate shall be Type A, Grade 4. 

5. Good drainage shall be provided arounu these seal - coated areas so that water

will not pond in the low spots. 

D. H. M. A. C. PAVEMENT

This item shall consist of a base course, a leveling -up course, a surface course or

any combination of these courses as shown on the plans, each to be composed of a

compacted mixture of mineral aggregate and asphaltic material. 

1. The 2" of H. M. A. C, pavement shall be in accordance with Texas Highway Department
1972 Standard Specifications for Construction of Highways, Streets and Bridges', 

Item 340. 

2. The paving mixture shall be Type D ( Fine Graded Surface Course). 

3. The lab density shall be not less than 95% nor greater than 99% of theoretical

density with HVEEM stability greater than 30 %. 

E. ONE COURSE SURFACE TREATMENT

This item shall consist of a wearing surface composed of a single application of
asphaltic material covered with aggregate, constructed on the prepared base course

or surface in accordance with these specifications. 

1. The one course surface treatment shall be in accordance with Texas Highway Depart- 
ment ' 1972 Standard Specifications for Construction of Highways, Streets and

Bridges', Item 320. 

2. The aggregate shall be Type A, Grade 4." 

IV- 2
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V. MISCELLANEOUS ITEMS GC - 1022

A. CONCRETE

All concrete shall have a minimum compressive strength of 3, 000 psi. All exposed concrete on

the culvert headwalls shall be hand rubbed to a smooth finish. Owner shall prepare concrete

cylinders for testing. 

B. REINFORCING STEEL

Reinforcing steel shall be of the sizes as shown on the drawings and shall have a 60, 000 psi
minimum yield point. 

C. CONCRETE PIPE

Concrete pipe shall be reinforced concrete sewer pipe and shall conform to ASTM C76 specifications, 
Class as noted on drawings. All other items, including jointing, shall conform to THD 1972

Standard Specifications for Construction of Highways, Streets and Bridges, item 464. 

Concrete pipe shall receive a Class " B" bedding. 

D. REINFORCED PLASTIC PIPE

Reinforced plastic pipe at the ash disposal ponds shall be a A. 0. Smith - Inland epoxy resin
VU" or Engineer approved equal. Joints shall be butted and wrapped as per manufacturer' s

recommendation. 

After installation of the pipe, the ends shall be plugged and the pipe tested to withstand a

20 foot hydrostatic head for 24 hours. After testing and berm construction are completed, 
the location of the ends of the pipe shall be marked by a steel rod protruding above the
ground surface. 

The plastic pipe shall be installed in the following manner: 

a. Excavate a trench 43 inches wide in the compacted embankment with the bottom of the
trench being 6 inches below the specified grade for the plastic pipe. 

b. Place 6 inches of bedding material in the bottom of the trench, consisting of pea gravel

rounded stones ranging in size from 3/ 16 in. to 3/ 4 in.) compacted to a minimum of 85% 
maximum density by the THD Test Method ( TEX- 113E). 

c. Use a rake to loosen a 2 inch deep by 12 inch wide area to form a trough in the center
of the ditch to serve as a pipe cradle. 

d. Install the plastic pipe and then place 21 inches of pea gravel around the sides and
under the pipe haunches. The pea gravel shall be compacted to 85% to 95% of the maximum
density obtained by TEX - 113E Method. 

e. Add 37 inches of additional pea gravel compacted to 85% to 95% of the maximum density
obtained by TEX - 113E Method. 

f. At no time shall rolling equipment or heavy compactors be used over the plastic pipe
until the pea gravel in Step e. has been added and compacted. 

g. Use fill as specified in drawings and specifications for the remainder of fill above the
pipe. 

h. Care shall be taken to limit the pea gravel to only the trench areas specified above to
prevent fluid flow through the dikes." 
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MISCELLANEOUS ITEMS GC - 1022

E. SIGN

The project sign as detailed on drawing C- 230 -008 and located on drawing C- 230 -001 shall be
constructed and erected as soon as possible after construction commences. 

Supports for sign shall be creosote treated poles. Face of sign shall be 14 gauge sheet metal

secured to medium density overlay plywood. Paints used shall be exterior grade enamels. 

F. CAST IRON PIPE

Where shown on drawings cast iron pipe shall be extra heavy cast iron soil pipe. Pipe and

fittings shall be as per ASTM - A74 specifications and of even thickness of wall, free from

defects and of uniform texture. 

G. SALVAGABLE MATERIALS

Any salvagable structural materials existing on site shall become the property of the Owner. 
These materials shall be as determined by the Engineer." 

V - 2



Re: Specification No. GC - 1022

t

May 4, 1977

The following changes and additions have been made to the specifications and contract documents. 

1

TIPPETT b GEE, INC. 

CONSULTING ENGINEERS

ABILENE, TEXAS

1. Page SP - 2, Item DJ shall read: 

ADDENDUM NO. 1

TO

SPECIFICATIONS AND CONTRACT DOCUMENTS

SITE PREPARATION

GIBBONS CREEK STEAM ELECTRIC STATION

1
UNIT NO. 1, 

TEXAS MUNICIPAL POWER AGENCY

Re: Specification No. GC - 1022

t

May 4, 1977

1. of 2

The following changes and additions have been made to the specifications and contract documents. 

1 Incorporate these changes and additions in your bid, sign the acknowledgment, and attach a signed

copy of the Addendum to each copy of your proposal when submitted. 

A. SUMMARY OF PROPOSAL

1. Page SP - 2, Item DJ shall read: 

I . Price per cubic yard for general earth excavation ( machine)." 

2. Page SP - 2, Add Item D. 9: 
9. Price per cubic yard for restricted excavations such as over- excavation in the inspec- 

tion trenches ( machine)." 

3. Page SP - 2, Add Item D. 10: 
10. Price per cubic yard for backfill compacted to 90% maximum density." 

B. TECHNICAL SPECIFICATIONS

On Page 11 - 7, section J. Broadcast Sprigging; introductory paragraphs shall read: 

Broadcast sprigging of Coastal Bermudagrass shall consist of placing 12 inches of top soil
free from noxious weeds or other matter deleterious to the growth of Coastal Bermudagrass), 

preparing the soil, placing of Coastal Bermudagrass sod, fertilizing the sod, and watering as

directed by the Engineer. 

Areas to be sprigged are the top and outside faces of the outer ash disposal dikes, top and
outside face of the sludge disposal dike, top and on the slopes of the yard collection pond dam, 
south slope of the switchyard area, and on the north, east and west slopes of the lignite stor-. 

age area. Sprigging on the yard collection pond dam shall be discontinued at STA. 60 # 00 on

R. R. N0. 3." 

C. GENERAL CONDITIONS

On Page 6, section 19. Safety and Protection; Emergencies:, add Paragraph D., as follows: 

D. Al work will be performed in accordance with the latest edition of Occupational Safety
and Health, General Industry Standards and Interpretations, published by the U. S. Department

of Labor." 

J
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ADDENDUM NO. 1 GC - 1022

ACKNOWLEDGMENT

The undersigned bidder hereby certifies that the revisions herein set forth have been incorporated
In his bid and form a part of the contract documents. 

R. N. ADAMS CONSTRUCTION COMPANY P. O. BOX 340
B d er Address

91..4.E

Vice - President
Title
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KAUFMAN, TEXAS 75142

3uu_ z$ i97' 

ate



TIPPETT & GEE, INC. 

CONSULTING ENGINEERS

ABILENE, TEXAS

ADDENDUM NO. 2

TO

SPECIFICATIONS AND CONTRACT DOCUMENTS

SITE PREPARATION

GIBBONS CREEK STEAM ELECTRIC STATION

UNIT NO. 1

TEXAS MUNICIPAL POWER AGENCY

Re: Specification No. GC - 1022 May 13, 1977

1
The following changes and additions have been made to the specifications and contract documents. 
Incorporate these changes and additions in your bid, sign the acknowledgment, and attach a signed

copy of the Addendum to each copy of your proposal when submitted. 

A. TECHNICAL SPECIFICATIONS

1. On Page V - 1, section D, Reinforced Plastic Pipe, add the following paragraph: 

The plastic pipe shall be installed in the following manner: 

a. Excavate a trench 43 inches wide in the compacted embankment with the bottom of the
trench being 6 inches below the specified grade for the plastic pipe. 

b. Place 6 inches of bedding material in the bottom of the trench, consisting of pea gravel

rounded stones ranging in size from 3/ 16 in. to 3/ 4 in.) compacted to a minimum of 850

maximum density by the THD Test Method ( TEX- 113E). 

C. Use a rake to loosen a 2 inch deep by 12 inch wide area to form a trough in the center
of the ditch to serve as a pipe cradle. 

d. Install the plastic pipe and then place 21 inches of pea gravel around the sides and

under the pipe haunches. The pea gravel shall be compacted to 85% to 95% of the maximum

density obtained by TEX - 113E Method. 

e. Add 37 inches of additional pea gravel compacted to 85% to 95% of the maximum density
obtained by TEX - 113E Method. 

f. At no time shall rolling equipment or heavy compactors be used over the plastic pipe
until the pea gravel in Step e. has been added and compacted. 

1 9. Use fill as specified in drawings and specifications for the remainder of fill above the
pipe. 

h. Care shall be taken to limit the pea gravel to only the trench areas specified above to
prevent fluid flow through the dikes." 

2. On Page II -9, section L. Riprap, add the following introductory paragraph: 

Ago" " Riprap shall be placed as indicated on the drawings and as specified below. The riprap
indicated for the outfall pipe of culvert No. 20 shall be placed in a strip 10 feet wide

1 of 4
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GC- 1022

with the outfall pipe being in the center of the strip. The strip shall start at the end
of the outfall pipe and shall extend across the adjacent ditch and two feet up the dike

measured vertically) at the pump complex." 

3. On Page 1 - 4, section P. Clarification, add the following paragraph: 

The only pipes to be installed under this contract are the two reinforced plastic pipes
in the ash ponds, all concrete pipes in culverts, the C. I. drain pipe in the F. O. Facility
dike and the C. 1. drain pipe in the Pump Complex dike. The water lines from the Turbine
Room to the C. W. Intake Structure and the C. W. Discharge Seal Well and the sewer lines

are shown for information purposes only and are not a part of this contract." 

4. On Page 111- 1, section A. 2. Plant Roads, add the following paragraph: 

The location of the centerlines of the plant roads are as indicated on Drawing C- 230 -001. 
The approximate starting and stopping points are as indicated below: 

M
1

IF

II

1
1

4

Plant Road

a. From plant access road to

C. W. Discharge Seal Well

b. From plant access road to

Switchyard

c. Turnout from plant access
road to Switchyard road

START

STA. 5 +' 50 on Plant Access Road

STA. 6 + 00 on Plant Access Road

STA. 7 + 40 on Plant Access Road

d. From plant access road by office, STA. 10 + 60 on Plant Access Road

warehouse and F. O. Facility to
Pump at Plant Collection Pond

e. From the end of the plant STA. 15 + 50 on Plant Access Road

access road to the stop of
the Plant Haul Road

f. From curve west of Culvert N371 825, E3 336 535
No. 11 to join road north

of Culvert 15

g. From curve near Culvert
No. 19 to C. W. Intake

Structure

h. Connecting road between
two curves in Haul Road

i. From curve in Haul Road to
Storage Silos

N372 300, E3 338 140

N369 870, E3 337 260

N369 855, E3 337 115

STOP

N374 ilo, 

E3 337 605

N372 910, 

E3 336 755

N372 825, 
E3 336 120

N370 58o, 

E3 335 460

N371 735, 
E3 338 235

N372 700, 

E3 337 580

N371 925, 
E3 338 640

N369 870, 
E3 337 470

N370 740, 

E336 985" 

5. On Page III -1, section A. 4. Plant Access Haul Road, the paragraph shall be changed to
read as follows: 

The plant access haul road will not be constructed in final form under this site prepara- 
tion contract. The typical access haul road section on Drawing C- 230 - 009 indicates 18 in. 
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of flexible base and 30 in. of lime stabilization. This flexible base and lime
shall be omitted for the site preparation contract. The top of the road profile established
by Drawings C- 230 -001 and C- 230 -009 remains unchanged as the 18 in, of flexible base and 30
In. of lime stabilization shall be replaced with 4 feet of controlled compacted fill ( CCF)." 

6. On Page III -1, section A. Plant Roads, add the following section: 

15. Haul Roads: 

Haul roads in the plant area shall be constructed in accordance with section 16, 
Drawing C- 230 - 004. For this site preparation contract, the haul roads shall be
temporary roads for use during construction and will be built in final form at a
later date by a later contract. 

The location of the centerline of the haul roads are as indicated on Drawing C- 230 - 001. 
The approximate starting and stopping points are as indicated below: 

Haul Road

a. From Lignite Receiving
Hopper loop to Fly Ash
Dispensing Facility

b. From Lignite Receiving
Hopper, across Culvert

No. 22, to join Access

Haul Road

START STOP

N369 735, E3 337 350 N371 735

E3 338 235

N369 510, E3 337 265 N369 210

E3 337 110" 

7. On Page 111 - 1, section A. 3. Plant Railroads, the paragraph shall be changed to read as
follows: 

3. Plant Railroads: 

Railroads 1, 2 and 3 shall be built to profile grade only. For Railroads 1 and 2, this

will include the 12 in. of lime stabilization above the subgrade. However, the 12 in. 

of lime stabilization for Railroad No. 3 shall be omitted. 

Since Railroad No. 3 will be constructed at a much later date, it shall be sprigged with

Coastal Bermudagrass under this site preparation contract. The 12 inches of topsoil

specified for sprigging shall be substituted for the 12 inches of lime stabilization. The

extent of sprigging shall consist of sprigging the railroad bed ( 30 feet in width) and 15

feet ( measured horizontally) on each side. The sprigging shall commence at STA. 60 + 00

on Railroad No. 3 ( limits of sprigging on the yard collection pond dam) and shall be dis- 
continued at approximately STA. 94 + 60 where riprap has been specified. The sprigging
between STA. 60 + 00 and STA. 94 + 60 shall be continuous, except where the Plant Access

Road is crossed. At this crossing, Drawinq C- 230 - 006 ( typica) road section) shall be

adhered to. Also, Railroad No. 3 shall be sprigged in a similar manner from STA. 6 + 50

to STA. 19 + 75." 

B. DRAWINGS: 

C- 230 -001 Revised per Addendum No. 2 - Revised orientation of section markers 3, 4, 5

and 6. 

C- 230 -002 Revised per Addendum No. 2 - Added Borings B - 77 through B - 88. 
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C- 230 -004 Revised per Addendum No. 2 - Changed 6 in. crushed limestone to read
6 in. flexible base. 

C- 230 -007 Revised per Addendum No. 2 - Revised letters M, N, 0, P and Q in
Section - Culvert x/ 20 to show actual bar sizes and added Note 1. 

ACKNOWLEDGMENT

The undersigned bidder hereby certifies that the revisions herein set forth have been incorporated
in his bid and form a part of the contract documents. 

R. N. ADAMS CONSTRUCTION COMPANY
Bidder

Vice President
Title

4of4

P. O. BOX 340

Address

KAUFMAN, TEXAS 75142

uAJE 2$, 14' jr% 

Date
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TIPPETT & GEE, INC. 

CONSULTING ENGINEERS

ABILENE, TEXAS

ADDENDUM NO. 3

TO

SPECIFICATIONS AND CONTRACT DOCUMENTS

SITE PREPARATION

GIBBONS CREEK STEAM ELECTRIC STATION

UNIT NO. 1

TEXAS MUNICIPAL POWER AGENCY

Re: Specification No. GC- 1022 May 18, 1977

The following changes and additions have been made to the specifications and contract documents. 
Incorporate these changes and additions in your bid, sign the acknowledgment, and attach a signed

copy of the Addendum to each copy of your proposal when submitted. 

A. TECHNICAL SPECIFICATIONS

1. On Page 111 - 1, Section A. l. Plant Access Road, the paragraph shall be changed to read as

follows: 

As indicated on Drawing C- 230 -006, the plant access road shall consist of a 9" lime stab- 

ilized subgrade, a 9" flexible base and a 2" H. M. A. C, pavement. Drawing C- 230 -006 shows
this profile to STA. 15 + 50; however, for the site preparation contract this profile

shall stop at STA. 11 + 00. From STA. 11 + 00 to STA. 15 + 50 the plant access road shall

be constructed in accordance with Section 17, Drawing C - 230- 004." 

2. On Page IV - 1, Section C. SEAL COAT, the paragraph shall be changed to read as follows: 

C. SEAL COAT

This Item shall consist of a surface treatment composed of a single application of

asphalt covered with aggregate for the sealing of future building foundations in
accordance with these specifications. 

1. The office ( 80' x 140'), north warehouse ( 80' x 1509, south warehouse ( 80' x
150'), and the maintenance building ( 300' x 1509 areas shall be seal- coated
under this site preparation contract. 
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2. After final grade has been achieved at the location of the office, warehouses
and maintenance buildings, the soils encountered at grade shall be scarified
to a depth of six inches, recompacted and immediately protected by an asphalt
seal coat.. 

3. The seal coat shall be in accordance with Texas Highway Department 11972 Stan- 
dard Specifications for Construction of Highways, Streets and Bridges', Item

316. 

4. The aggregate shall be Type A, Grade 4. 

5. Good drainage shall be provided around these seal - coated areas so that water
will not pond in the low spots." 

3. On Page IV - 1, Section IV. SUBBASE AND BASE COURSES, add the following sections: 

D. H. M. A. C. PAVEMENT

This item shall consist of a base course, a leveling -up course, a surface course or
any combination of these courses as shown on the plans, each to be composed of a
compacted mixture of mineral aggregate and asphaltic material. 

1. The 2" of H. M. A. C, pavement shall be in accordance with Texas Highway Department
1972 Standard Specifications for Construction of Highways, Streets and Bridges', 

Item 340. 

2. The paving mixture shall be Type D ( Fine Graded Surface Course). 

3. The lab density shall be not less than 95% nor greater than 99% of theoretical

density with HVEEM stability greater than 30 %. 

E. ONE COURSE SURFACE TREATMENT

This item shall consist of a wearing surface composed of a single application of
asphaltic material covered with aggregate, constructed on the prepared base course

or surface in accordance with these specifications. 

1. The one course surface treatment shall be in accordance with Texas Highway Depart- 
ment ' 1972 Standard Specifications for Construction of Highways, Streets and

Bridges', Item 320. 

2. The aggregate shall be Type A, Grade 4." 

4. On Page 11- 7, Section J. BROADCAST SPRIGGING, it shall be changed to read as follows: 

J. BROADCAST SPRIGGING

Broadcast sprigging of Coastal Bermudagrass shall consist of placing 12 inches of top
soil ( free from noxious weeds or other matter deleterious to the growth of Coastal
Bermudagrass), preparing the top soil, fertilizing the area, placing of Coastal Ber- 
mudagrass sprigs, disking, rolling and watering as directed by the Engineer. 

Areas to be sprigged are listed as follows: 

a. Top and outside slopes of the outer ash disposal dikes. 

b. Top and outside slopes of the sludge disposal dike. 

c. Top and slopes ( outside and inside) of the yard collection pond. dam. 
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d. South slope of switchyard area. 

e. North, east and west slopes of the lignite storage area. 

f. Railroad No. 3

1. Planting Season: 

GC - 1022

All sprigging shall be done between the average date of the last freeze in the Spring
March 1) and six weeks prior to the average date for the first freeze in the Fall
December 4). 

2. Materials: 

3of7

1

Coastal Bermudagrass sprigs shall be obtained from a live growing source having a
healthy virile root system of dense, thickly matted roots throughout the soil. Sprigs

which have been dried out by exposure to the air and sun to such an extent as to damage
Its ability to grow when transplanted shall be rejected. 

The sprigs shall be free from noxious weeds or other grasses and shall not contain any
matter deleterious to its growth or which might affect its subsistence or hardiness when
transplanted. The sprigs shall come from a source that has been closely pastured, burned, 

or closely mowed and raked to remove all weeds and long standing stems. Sources from

which sprigs are taken shall be approved by the Engineer. 

Care shall be taken at all times to keep the sprigs moist and protected from the sun and
wind from the time they are dug until planted. When so directed by the Engineer, the

sprig source shall be watered to the extent required prior to digging. The time between

digging and planting shall not exceed 24 hours. 

Sprigs shall be delivered to the planting site in a loose condition, or may be baled if
desired by the contractor. Sprigs shall be free of native soil. 

3. Soil Preparation: 

The top soil on which sprigging is to be placed shall be loosened by disking or other
approved method to a depth of not less than 4 inches. All large clods shall be pul- 

verized and boulders, rocks or other debris shall be removed until in the opinion of

the Engineer, a friable, firm seedbed is prepared. The contractor shall take full

advantage of weather conditions, but the work may be suspended when in the judgment
of the Engineer, the continuation of the same may result in unfavorable planting
conditions. When so directed by the Engineer, the planting site shall be watered to
the extent required prior to planting. After the planting site has been prepared for
sprigging, fertilization shall be uniformly distributed over the area in accordance with
the provisions of Item 5., Fertilizer. 

4. Sprigging: 

The sprigs shall be broadcast by hand or mechanically spread over the prepared area at
a minimum rate of 75 cubic feet of baled, live springs per acre. 

The sprigs shall be immediately disked under to a depth of 2 to 3 inches. 

The sprigged area shall then be rolled with a corrugated roller of the ' cultipacker' 
type. All rolling of slope areas shall be on the contour. 

The area shall then be thoroughly watered and kept in a moist condition as directed
i_ by the Engineer. 
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t5. Fertilizer: 

Fertilizer shall be applied at planting time and after growth is established to insure
a satisfactory cover. Fertilizer types and rates of application are as follows: 

screened over the 1 - 1/ 4 inch sieve. 

4 of 7

a. Planting time Rates of Application ( lbs /acre) 

N P 20 5 K20
4-0 TO 7— 

Mixture of: Ammonium Nitrate ( 33. 5- 0 -0) 120 lbs per acre

Superphosphate, triple ( 0 -46 -0) 87 lbs. per acre

b. Growth Established Rates of Application ( lbs /acre) 

i N
P K20

0 0

Watering: 

The sprigged area shall be watered at such times and in the manner and quantity as
directed by the Engineer." 

5. On Page II -9, Section L, RIPRAP, the Section shall be changed to read as follows: 

L. RIPRAP

18 inches of riprap shall be placed in the following areas: 

1. Plant Collection Pond. 

2. C. W. Intake Canal

3. In areas specified for riprap that join the lake. 

12 inches of riprap shall be placed in the following areas: 

1. At the discharge of Culvert No. 20. 
2. Southwest of the sludge disposal pond ( Drwg. C- 230 -001) 
3. In the future coal receiving area ( Drwg. C- 230 -001) 

1. Material: 

a. Stone for riprap shall be durable and of a suitable quality to insure
permanence in the structure and in the climate in which it is to be used. 
It shall be free from cracks, seams and other defects which would tend to

unduly increase its deterioration from natural causes and it shall be
reasonably well graded between the prescribed limits as specified. Material

will be rejected when failing to meet the following specification requirements: 

b. The riprap shall meet the following tests: 

1. Soundness in magnesium sulfate

The riprap stone shall have a maximum loss of 20% on a weighted average
at 5 cycles when tested for soundness in magnesium sulfate in accordance
with ASTM Standard C - 88. The test for soundness of aggregate by use of
sodium sulfate shall be run using particles passing a 2- 1/ 2 inch sieve and
retained on a 1 - 1/ 2 inch sieve. After final drying the material will be

screened over the 1 - 1/ 4 inch sieve. 
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2. Resistance to Abrasion

The riprap shall have maximum percent of wear of 35% after 1, 000 rev. 
as determined by ASTM designation C - 535, Grading 1. 

c. The riprap shall meet the following gradation requirements: 

18 inch Riprap 12 inch Riprap

U. S. Stand. Specification Limits U. S Stand. Specification Limits

Sieve Size % Passing Sieve Size % Passing

18 in. 100 12 in. 90 - 100

12 in. 30 - 50 8 in. 40 -6o
8 in. 0 - 15 6 in. 10 - 30
6 in. 0 - 5 3 in. 0 - 20

d. Place in manner to insure that largest rock fragments are uniformly distributed
and that smaller rock fragments serve to fill spaces between larger rock fragments

in such manner as will result in dense uniform course of riprap. 

e. Riprap may be placed by dumping and shall be placed to its full course thickness
in one operation. Hand placing to limited extent may be used only to extent
necessary to secure specified results. 

f. Average Thickness Riprap Courses: 

Not less than full thickness indicated, except tolerances of 4 in. from slope
lines and grades will be allowed to finish surfaces, provided extremes of such

tolerance shall not occur within areas less than 10 feet square. 

2. Placing: 

The riprap shall be placed on a 6 inch layer of blanket material which shall meet the
following gradation requirements: 

6 Inch Blanket Material

U. S. Standard Specification Limits

Sieve Size Passing

3 in. 95 - 100
1 - 1/ 2 in. 80 - 100
3/ 4 in. 65- 84
3/ 8 in. 54 - 68

4 43 - 58
40 5 - 24
100 0 - 10

a. The blanket material shall meet the following tests: 

1. Soundness in magnesium sulfate

The blanket material shall have a maximum loss of 25% on a weighted average

at 5 cycles when tested for soundness in magnesium sulfate in accordance
with ASTM Standard C - 88. The ' Test for Soundness of Aggregate by use of Sodium
Sulfate' shall be run using particles passing a 2- 1/ 2 inch sieve and retained
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on a 1 - 1/ 2 inch sieve. After final drying, the material shall be screened
over the 1 - 1/ 4 inch sieve. 

2. Resistance to Abrasion

The blanket material shall have a maximum percentage of wear of 353 after
1, 000 rev. as determined by ASTM designation C - 535, ' Method of Test for

Resistance to Abrasion of Large Size Coarse Aggregate by Use of the Los. 
Angeles Abrasion Machine,' Grading 1. 

b. The blanket material shall be durable and of a suitable quality to insure
permanence in the structure. It shall contain no organic matter and meet the
above gradation requirements." 

6. On Page II -3, Section F. FILL, add the following paragraph: 

The following Sections, Class 1, Regular Compacted Fill and Class 2, Controlled Compacted

Fill specify 903 and 95t, respectively, of the maximum density obtained by the Texas
Highway Department Method ( TEX - 113 E). However, when highly plastic clays are encountered, 
the Standard Compaction Test ( ASTM D - 698) shall be used. For highly plastic clays, Class 1

and Class 2 fill shall be compacted to 903 and 953 respectively, of the maximum density
obtained by the Standard Compaction Test ( ASTM D- 698)." 

7. On Page V - 1, Section V. MISCELLANEOUS ITEMS, add the following section: 

G. SALVAGABLE MATERIALS

Any salvagable structural materials existing on site shall become the property of the
Owner. These materials shall be as determined by the Engineer." 

8. On Pagell - 5, Section 3, Surplus Fill Material, the paragraph shall be changed to read as

follows: 

The dirt balance will result in a considerable surplus of fill material. This material

shall be stockpiled west of the plant ( bounded by Highway 244, Plant Access Road, Railroad

No. 3 and the Plant Access Haul Road) and in other areas as approved by the Engineer. The

stockpiled material shall be placed in a manner that would not obstruct existing drainage
flows nor be placed in a manner that could be easily washed down stream. 

IB. SUMMARY OF PROPOSAL

On Page SP- 2, Add Item D. 11: 

11. Price per cubic yard, per mile transported for transporting surplus fill material for stock- 
piling to areas not yet designated." 

6 of 7

i- 



ADDENDUM NO. 3 GC - 1022

ACKNOWLEDGMENT

The undersigned bidder hereby certifies that the revisions herein set forth have been incorporated in
his bid and form a part of the contract documents. 

R. N. ADAMS CONSTRUCTION COMPANY
Bidder

Vice - President

Tl-tTe- 

7 of 7

P. O. BOX 340

Address

KAUFMAN, TEXAS 75142

IuNF : 2, S-. 1999
Date
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TEXAS MUNICIPAL POWER AGENCY

CONSTRUCTION CONTRACT

LETTER OF INTENT

The Texas Municipal Power Agency (" TMPA") hereby awards to
R. N. Adams Construction Company ( " Contractor ") a contract for the

construction of Site Preparation ( GC - 1022) for Gibbons Creek Steam

Electric Station ( " Contract "). 

Further terms and conditions f the Contract shall be defined in a

written agreement to be executed by TMPA and Contractor, at which time, 

such terms and conditions shall relate back to the date of this Letter of

Intent, and govern all of Contractor' s activities under the Contract. 

Pending execution of the written agreement, or in the event a written

agreement i.s not executed, Contractor and TMPA will remain legally obligated
to each other under this Letter of Intent according to the following conditions. 

1. The total price for the Contract shall be $ 5, 869, 991. 54. 

2. Contractor will use Contractor' s best professional efforts in

performing the Contract under this Letter of Intent. 

3. The item or items purchased by TMPA will be as described in
the attached Work Order Attachment. 

to 4. The date for completion of the Contract shall be March I, 1978. 

5. Contractor shall be an independent contractor, but TMPA shall

exercise and have the right to exercise control over the day to
day activities of Contractor. 

6. This Letter of Intent, and Contractor and TMPA' s performance

of the Contract shall be governed by the laws of the State of
Texas. 

DATED this 21st day of June, 1977. 

TM

BY . 

ACCEPTED BY CONTRACTOR

R. N. ADAIYS CONSTRUCTION COMPANY

BY: lay Cal't-- Vice Pres, 

June 27, 1977
DATE) 



WORK ORDER ATTACHMENT

GIBBONS CREEK STEAM ELECTRIC STATION

UNIT # 1

SITE PREPARATION

CONTRACT GC - 1022

Item A. I Material and Equipment

Item A. 2 Labor

TOTAL WORK ORDER

3, 006, 929. 71

2, 863, 061. 83

5, 869, 991. 54

All of the above in accordance with Contract Specification GC - 1022, R. N. Adams

Construction proposal dated May 24, 1977 and subsequent letter dated May 25, 
1977. 
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TEXAS MUNICIPAL POWER AGENCY

600 ARLINGTON DOWNS TOWER

2225 E. RANDOL MILL ROAD

ARLINGTON, TEXAS 76011

817) 461 -4400

July 6, 1977

LETTER OF CONTRACT AGREEMENT

BETWEEN: R. N. Adams Construction Co. 

P. O. Box 340

Kaufman, Texas 75142

AND: Texas Municipal Power Agency
Suite 600, Arlington Downs Tower

1. 2225 E. Randol Mill Road

Arlington, Texas 76011

FOR: Site preparation construction. 

This letter of contract agreement shall be in effect for the period

July 1, 1977 to March, 1978 authorizing R. N. Adams Construction Co. 

to perform the above indicated work for the Texas Municipal Power Agency. 
Attached is Work Order No. 136; this work order number should be

referenced in all pertinent correspondence and billings. Work shall be

directed by instructions from Mr. F. K. Smith. All billing shall be monthly
and directed to Texas Municipal Power Agency, Suite 600, 2225 E. Randol

Mill Road, Arlington, Texas. Attention: Accounting. 
Y

Progress reports shall be directed to Mr. F. K. Smith. 

Please note that the amount of this work order cannot be exceeded without

prior written authorization from the appropriate officials of the Agency. 
Amounts billed in excess of written authorization will not be paid by
the Agency. 

1 Please note that no work is to commence until you have been issued the
Notice to Proceed" from T. M. P. A. 

APPROVED: 

lGc- Date: 

R. N. Adams Construction Co. 

Title: Vice President

Date: 

Paul R. Cunningham } 

General Manager

TEXAS MUNICIPAL POWER AGENCY. 

cc: L. S. Gee {/ 

iSam Skinner

F. K. Smith

John Turlak

Mary Smith. 



TEXAS MUNICIPAL POWER AGENCY

600 ARLINGTON DOWNS TOWER

2225 E. RANDOL MILL ROAD

ARLINGTON. TEXAS 76011

817) 461 -4400

July 7, 1977

R. N. Adams Construction Company
P. O. Box 340

Kaufman, Texas 75142

Attn: Mr. R. N. Adams

SUBJECT: GC - 1, G - 1022

Site Preparation

Notice To Proceed

Dear Mr. Adams: 

Your attention is called to Item L., Priorities and Completion Dates on

Page 1 - 3 of Specifications and Contract Documents For Site Preparation, 
GC- 1022, for Gibbons Creek Steam Electric Station. Reference is made to

completion items after Notice To Proceed. 

This letter is your official Notice To Proceed. Work should begin on

July 11, 1977. 

Please sign in the appropriate place and return this letter to the TMPA. 

vary truly•.yours, 

7,.
P

I FKS / JGT /js

F. K. Smi . E . 

Project Manager

ACKNOWLEDGED: 

R. N. Adams Construction Company

n

Title

cc: Paul R. Cunningham, TMPA

A. H. Eubanks III, TMPA

Sam Skinner, TMPA , 

L. S. Gee, Tippett & Gee

i



  

 

T&G 1977b Sections, Site-Grading, Gibbons Creek S.E.S. Unit No. 1, Texas 
Municipal Power Agency, Drawing No. C-230-003, Tippet & 
Gee, Inc. April 21, 1977, revised October 28, 1977.  

 
  



2" To. So c, 
Z" TSP ra L,- ` " \ To BE SPR/ GGEO

To

250

a
T aBo r e

ASN Alo/ vo EL. zSO.vTsS' 

jE

INSGEGT/ ON TRENCH

A

CT/ ON - / TF GRADIN, D A H alSP056L PONDS
A

t x/ST

270-- 7_-' ---- 7--- T

4AL7E /'" T4P So/ L, 3 ( 7- YRIC, 91-) > > (" rY. c. 9[) 3

26 T.:> t SPRic Gtt7

71 

X70.0

1

f

II BvTTdti/ >/- 

t

I ; 
T- --

T- - EX 15 7- GRAD E

0

3_ -'Lo v1 
GR 90E ( M<)  

Z" TOP 50., / 2" Rip Rh+.7
Ta BE SRR/ 6. rs •  SEE NorE

10

moi-=•\ C-''c'[ A[-' e-' r\ \ \ •'= t-S__ L.i \ .., . - r. 

V/ " V
N4'TE. WHEN roE o 

8. t SGOPE EXT.ENePS

I V. 5P&' C 7-/; 7,q vcf/ 
ro 9N'v BEL -or 

EG . 2546. 0 , / 2" c? F
Ria Kf1v W/ 4 4. 
SE 05" l -ACCO A5
S.•/ D WN FoR
WAVE i9 T/ p/ V
FROM G AsrE' 

To,o So/ L, To Bt' `® RiG6Eli

2" To . Sort, ---"' i

BELow

Ta ESE

d 

GNp tM/) 

250---- 
F`/ N/ SH GRADE E3orrcnq of 9s s/ Ga vo EL. Z5c'J, O' 

j
i

i

3 5 CTi - 
lT Gk'rDld Q ASH iU/_ 5/  f' ' VD5 c

BeLdw 6RaL>E

Z" To,P So/ L  To E3E 5s>.q/ GGO

173
A To s' of D//cE EG Z70.o 2ov---- 

PR/G6 E
T \' SLOPE= - O ZS %, \'\  •., \' \\ '\ \'\ \ \' \ \\ \\  \ \ \\ \• \ ', _. 
y

1 / Z Ta<' . ic>it , "-------•---=-
r  — ---•'---..—.__ __ --„_ r ,. \\ \ \.\',\' ' 

ZS I\... - _- ... \" ..\..- - —
E4, 260.a

IVY E 

o 0

v L r 55.6v
at, W) 

2

A -
71- 

o r 
r

A O SM / Tti / w y/v % !! , . . E s // v 1/ U' !/ i I - g—' 1

95 S/ EG / / E p CoNr. yuou5 / rus oc< T/ O/ y %/ E NC/-/ I — __. - 
t CONT/ NUquS / NS/', _.TRENCH_ / t c 0'.._. ---._ _ - __ _._.._, _ __.-.___. —_ 45.0

D F TJ/V- / TE R / SH l5 F C7SA. L PO MV 5

C _ 

Exrl M1

T o \ \. E' L 7c2c> U — K E

Z" ToP So/ t, \ 
OPE _ - O. ' S I' `\\ \ \ \ \\ \\\.\ •, \'\\ \\ \ \ \\ \,\ \ \ T,o E ' /' RE S

7o 0.9YL/ clW7, 1NVORT
r + /_ T: mac.., c - _ •< - _._ —_ — —' ._...___._._._...._ --- =—_:_ --- ;--- \ \ \ SLOPE - O.. ZS

In/ EL E v 6 b O \\ \ ,,. i
254.0 Borro/y oma- Pu/ yp Coti.ociG' J/ 

G

IN E
A. O. SNr TPr' / t LAIlC.' V.',r̀. E RE./ n, 

E
5 SE-CT/ ON- SITE GRADING  ASH D/ SPOSAL. Pl> IVUS _____ E

270 \ " i ro P oma- a. k - s EL ,  70. o------ --- T— ________-- 

To%' So c, T> _ _ -- — 3 3 \ 7-0 BE SPR146_-.O

25 >_ i
ROrT M of ,q -5H Po NQ EL, c'.5o. 0_

OW ' 

IN5pECT/ oN TRE'NGH . I INSPECTION TREn/Cff

I s (
00.0•----.--. _—.—_.—._ 

1

F
Z6\ SECTION -SITE GRADIN C6) . SIS D/ PD A PD1V125

1

4. 

DAT BY DESCRIPTION JOB fV FEV. > 

AO-tl9 LW A Y)R4_ 0 O P/ PC O S .¢ // OF 0/ PA' TO Sl G: _ SCALE /_ 20 . 

i 2w  ` TIPPETT & GEE INC. -  DRAWN , 

E. 
2yTr

lA) 
z/ LN ffT. NO. 1. VO

DATE = ,. y. ° w;,: ,.:.; , , 1S E  
ON ULTI NG ENGINEERS - RAw Nf", tFr C D

WG !Y ACHECKED _ _ 4 PC' V1fTES A$ fitlNff.. 
sus rw,  

ft 
M

ABitENE TEXAS p
JL - AAP D V H. 4 

r - 

u

a ', 
h

is ...... 
yW* 

V"' • - , , , mac _ 



  

 

T&G 1978 Plant Site Layout, Gibbons Creek S.E.S. Unit No. 1, Texas 
Municipal Power Agency, Drawing No. C-230-001, Tippet & 
Gee, Inc. April 21, 1977, revised August 28, 1978.  
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T&G 1979a Ash Ponds – Drop Inlets & Culvert Plans & Sections, Gibbons 
Creek S.E.S. Unit No. 1, Texas Municipal Power Agency, 
Drawing No. 15-C-235, Tippet & Gee, Inc. January 16, 1979, 
revised August 16, 1979.  
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T&G 1979b Ash Ponds – Drop Inlets & Culvert Sections & Details, Gibbons 
Creek S.E.S. Unit No. 1, Texas Municipal Power Agency, 
Drawing No. 15-C-236, Tippet & Gee, Inc. June 1, 1979, 
revised June 25, 1981.  
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T&G 1981 Ash Pond Lining Certification, Gibbons Creek S.E.S. Unit No. 1, 
Texas Municipal Power Agency, Tippet & Gee, Inc., March 13, 
1981. 

 
  





  

 

TMPA 1983a GCSES, C-5610 Seepage from GCSES Sludge Pond, Ed 
Wagoner, TMPA, May 20, 1983. 

 
  





  

 

TMPA 1983b Specifications For Material and Installation of a Flexible 
Membrane Liner for a Sludge Disposal Pond, Gibbons Creek 
Steam Electric Station, Unit No. 1, Texas Municipal Power 
Agency, Specification No. SPPE-84001, J. Shoults, TMPA, 
December, 1983. 

 
  





















































  

 

TMPA 1985 Sludge Pond Gauge, JMS, TMPA, Sketch, February 20, 1985. 
 
  





  

 

TMPA 2000 Sludge Pond for Survey Information, Gibbons Creek S.E.S. Unit 
No. 1, Texas Municipal Power Agency, Dwg. No. 11-C-19.1, 
TMPA, February 15, 2000. 

 
  





  

 

TMPA 2013 TMPA Water Balance Diagram, ERM Drawing No 10-C-301, 
September 24, 2010, Revised by Texas Municipal Power 
Agency, August 15, 2013. 

 
  



OUTFALL 001

BOILER

NOTES:

A.  ALL FLOWS ARE IN THOUSAND GALLONS PER DAY.

B.  STORMWATER RUNOFF FLOWS ARE BASED ON
HISTORICAL RAINFALL AVERAGE FOR COLLEGE STATION,
TEXAS (APPROXIMATELY 1978 TO 2009).

C.  STORMWATER RUNOFF FLOWS OFFSITE IS COVERED BY
GENERAL PERMIT.

D. STREAMS B, C, D, E AND F ARE ESTIMATED BASED ON
PRESSURE MEASUREMENTS TAKEN AT THE INTAKE LINE
TO THE PUMP.  FLOWS REPRESENT MAXIMUM
POTENTIAL USAGE.  ACTUAL FLOWS VARY BASED ON
PROCESS NEEDS.

E.  OUTFALL 003 IS NOT ACTIVE, AND IS NOT SHOWN ON
THIS WATER BALANCE.

F.  THE SUM OF FIRE PROTECTION SYSTEM WATER (XX),
SERVICE AND YARD IRRIGATION SYSTEM WATER (MM),
COAL DUST SUPPRESSION WATER (P), AND
EVAPORATIVE LOSSES EQUAL 4 MGD PER AVAILABLE
TMPA PROCESS KNOWLEDGE.  RECORDS ARE NOT
AVAILABLE TO QUANTIFY FLOWS FOR THESE SERVICES.

G. NOT UTILIZED EXCEPT IN THE EVENT OF SEASONABLY
HEAVY RAIN EVENTS.

H.  SWS ONLY INCLUDED FOR DISCHARGE OF BWCP
COOLERS INTO ACW RETURN SYSTEM.

LEGEND

EVAPORATION

NOT CURRENTLY ACTIVE

STREAM

ANNUAL AVERAGE FLOW

WATER STREAM

LOW VOLUME WASTEWATER STREAM AS
DEFINED IN TMPA'S TPDES PERMIT NO.
02120, OTHER REQUIREMENTS SECTION

ONLY ACTIVE ON EMERGENCY BASIS

FORECAST RE-ACTIVATING APRIL 2011

PLANT AUXILIARY
NON-CONTACT

COOLING WATER
SYSTEM (ACW) & SWS

(SEE NOTE 'H')

PLANT CIRCULATING
COOLING WATER SYSTEM

(NON CONTACT)

HEAT
EXCHANGER

SAND BLAST AREA RUNOFF
(3.7 ACRES)

POWER ISLAND RUNOFF
(22.3 ACRES)

SUMP 23, 25 & 27

PLANT WASHDOWN
(FLOOR DRAINAGE)

ULTRAFILTRATION SYSTEM

ASH
PONDS

(25.0 ACRES)

DE-WATERING
BINS

BOTTOM ASH SLUICING /
TRANSPORT SYSTEMS
(FURNACE BOTTOM)

METAL CLEANING
(AIR PREHEATER WASH,

BOILER CLEANOUT, ETC.)

G
IB

B
O

N
S
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R

E
E

K
R

E
S

E
R

V
O

IR

TREATED WATER
STORAGE TANK

MAKE-UP
DEMINERALIZER

PLANT COLLECTION
POND

(34.0 ACRES)

HH [546.0]

LL [72.0]

WATER CONSUMED IN ASH
SLUICING TRANSPORT

SERVICE WATER SYSTEM [SWS]

B
 [4

,0
00

]

A [16,500]

RAIN WATER
42.7 INCHES/YEAR

(B)

I [90.0 MAX]

KK [0.0]
OUTFALL 201

W [188.0]

PURCHASED DRINKING
WATER / POTABLE WATER

SYSTEM

X [18.0]M [12.0]

COAL PILE STORAGE AND
HANDLING RUNOFF

(26.9 ACRES)

MAINTENANCE AREA RUNOFF
(8.6 ACRES)

L  [71.0]

K [85.0]

WATER LOST AS STEAM

BOILER BLOWDOWN

FF [60.0]

W   [127.0]

CWS

JJ [72.0]

WATER LOST IN
DEWATERING ASH

TO GIBBONS CREEK
RESERVOIR

TO CARLOS LAKE

IRRIGATION SYSTEM

WASTEWATER TO ASH PONDS

GG [2.0]

Y [152.5]

REVERSE OSMOSIS (RO)
NN  [38]

WASTEWATER

V [114.5]

DD [114]

BOILER MAKE-UP
EE [112]

O [159.0]

J [27.0]

COAL DUST
SUPPRESSION

P [SEE NOTE F]

SCRUBBER
SLUDGE POND

SITE A LANDFILL
(SAL)

G [54.0]

SURFACE RUNOFF SEE NOTE C

SITE F LANDFILL
(SFL)

H [13.0]

SURFACE RUNOFF SEE NOTE C

OTHER PLANT AREAS

SURFACE RUNOFF SEE NOTE D

SAL/SFL STORMWATER/LEACHATE
COLLECTION PONDS

(SAL PONDS 1-12, SFL POND 3)

OUTFALL 002
U [ 0.0]

EMERGENCY SPILLWAY

OUTFALL 101

OUTFALL 004

SEWAGE TREATMENT

CC [2.0]

N [6]

D [12,500]

C [12,500]

[412,000]

PERMEATE
TANK

00 [114]

FIRE PROTECTION
SYSTEM

TRANSPORT SYSTEM

STORMWATER/ LEACHATE

(~1X/YR)
FLOW

INTERMITTENT

BASIS OF FLOW DATA

TPDES DISCHARGE MONITORING REPORTS

PROCESS KNOWLEDGE

RO UNIT/CLARIFIER OPERATING LOG
(2002-2003)

FLOW METER READING (2007-2009)

HYDROLOGIC EVALUATION OF LANDFILL
PERFORMANCE (HELP) MODEL

FLOW IS NEGLIGIBLE

ESTIMATED FLOW BASED ON INCOMING/
OUTGOING STREAM FLOWS

[332.0]

[NEG]

[11.0]

[59.0]

[4,000]

[54.0]

XX [SEE NOTE F]

[55.0]

X [18]
Z+NN [97.0]
GG [2]
S [SEE NOTE G]
FF+SS [204]
KK [0.0]

TO BOTTOM ASH

MM [SEE NOTE F]

SERVICE WATER AND YARD

LABORATORY AND
SAMPLING STREAMS

YY [NEG]

SODIUM HYPOCHLORITE
SODIUM BROMIDE

AMINE

INTERMITTENT FLOW (~1X/YR)

BLOWDOWN TO
ASH PONDS

Z [6.5]

RR [107.0]
PLANT COLLECTION POND AREA

RUNOFF/RAINFALL ACCUMULATION

ZZ [79.0]
ASH POND AREA

RUNOFF/RAINFALL
ACCUMULATION

Q [720]SO2  SCRUBBER

PRIMARY
DEWATERING

SECONDARY
DEWATERING

REACTION
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RECLAIM
TANK

F [400,000]
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GYPSUM PILE STACK
OUT RUNOFF
(1.4 ACRES)

SUMP 60

ZZ [5.0]

FERRIC CHLORIDE
ORGANO SULFIDE
CAUSTIC
FLOCCULANT

SCRUBBER
PURGE

TREATMENT
SYSTEM

SS [144]

QQ [1.6]

RINSE WASTEWATER
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--- (unknown) Specifications, Site Preparation of Sludge Pond Prior to 
Installation of Liner, unknown author, unknown date. 

 







  

Environmental Resources Management  
206 East 9th Street, Suite 1700 

Austin, Texas 78701 
(512) 459-4700 

PUBLIC SOURCE DOCUMENTS 



  

 

TCEQ 2015 Texas Pollutant Discharge Elimination System Permit No. 
WQ0002120000, Texas Commission on Environmental 
Quality, issued April 29, 2009, renewal issued December 15, 
2015. 

 
  













































































































  

 

TCEQ 2016 Notice of Registration, Industrial and Hazardous Waste, Texas 
Municipal Power Agency, Solid Waste Registration No. 
32271, EPA Id. TXD000751073, Texas Commission on 
Environmental Quality, August 8, 2016. 

 
 



*** TEXAS COMMISSION ON ENVIRONMENTAL QUALITY ***
Notice of Registration

Industrial and Hazardous Waste

TEXAS MUNICIPAL POWER AGENCY32271

Page: 1

Date: 08/08/2016

Solid Waste Registration Number: 32271 EPA Id: TXD000751073

Texas Municipal Power Agency Region: 9 Initial Registration Date: 02/05/1982Company Name:
TEXAS MUNICIPAL POWER AGENCY County: 093  GRIMES Last Amendment Date: 08/05/2016Site Name:

Site Location: FM 244 2.5 MI N OF HWY 30 CARLOS TX Land Type: Private Last Date NOR Computer update: 08/05/2016
Primary Contact: BARNEY, HERBERT Title: ENVIRONMENTAL SPECIALIST Phone: 936-873-1145
Mailing Address:   PO BOX 7000 Site Street Address:

BRYAN, TX 77805-7000 ,

Registration Status: Active Reporting Method: STEERS
Registration Type: Generator

Generator Type: Hazardous Waste Generation Status: Conditionally Exempt Small Quantity Generator
Receiver Type:

Transporter Type:
Transport Wst Class:

NAICS Code: 221122 Electric Power Distribution
Tax Identification #: 17418818161

Handler Status:

 Operator Information                                                                                                                                                                              Owner Information:

Texas Municipal Power Agency
936-873-1145
  PO BOX 7000
BRYAN, TX 77805-7000

Name:
Phone:

Address:

Texas Municipal Power Agency
936-873-1145
  PO BOX 7000
BRYAN, TX 77805-7000

Name:
Phone:

Address:

Billing Contact: Title: Phone:
Billing Address:

PO BOX 7000
BRYAN, TX 77805-7000

Other Contact: BARNEY, HERBERT Role: IHW: Steers Contact Phone: 936-873-1145
Mailing Address:   PO BOX 7000

BRYAN, TX 77805-7000
Other Contact: Manager, Environmental Role: IHW: Owner Contact Phone: 936-873-1145

Mailing Address:   PO BOX 7000
BRYAN, TX 77805-7000

Universal Waste Activity:
Large Quantity Handler of Universal Waste (you accumulate 5,000 kg or more):
Type(s) Managed:
Destination Facility for Universal Waste:



*** TEXAS COMMISSION ON ENVIRONMENTAL QUALITY ***
Notice of Registration

Industrial and Hazardous Waste

TEXAS MUNICIPAL POWER AGENCY32271

Page: 2

Date: 08/08/2016

Solid Waste Registration Number: 32271 EPA Id: TXD000751073

Texas Municipal Power Agency Region: 9 Initial Registration Date: 02/05/1982Company Name:
TEXAS MUNICIPAL POWER AGENCY County: 093  GRIMES Last Amendment Date: 08/05/2016Site Name:

Site Location: FM 244 2.5 MI N OF HWY 30 CARLOS TX Land Type: Private Last Date NOR Computer update: 08/05/2016
Primary Contact: BARNEY, HERBERT Title: ENVIRONMENTAL SPECIALIST Phone: 936-873-1145
Mailing Address:   PO BOX 7000 Site Street Address:

BRYAN, TX 77805-7000 ,

Registration Status: Active Reporting Method: STEERS
Registration Type: Generator

Generator Type: Hazardous Waste Generation Status: Conditionally Exempt Small Quantity Generator
Receiver Type:

Transporter Type:
Transport Wst Class:

NAICS Code: 221122 Electric Power Distribution
Tax Identification #: 17418818161

Handler Status:

 Operator Information                                                                                                                                                                              Owner Information:

Texas Municipal Power Agency
936-873-1145
  PO BOX 7000
BRYAN, TX 77805-7000

Name:
Phone:

Address:

Texas Municipal Power Agency
936-873-1145
  PO BOX 7000
BRYAN, TX 77805-7000

Name:
Phone:

Address:

Billing Contact: Title: Phone:
Billing Address:

PO BOX 7000
BRYAN, TX 77805-7000

Other Contact: BARNEY, HERBERT Role: IHW: Steers Contact Phone: 936-873-1145
Mailing Address:   PO BOX 7000

BRYAN, TX 77805-7000
Other Contact: Manager, Environmental Role: IHW: Owner Contact Phone: 936-873-1145

Mailing Address:   PO BOX 7000
BRYAN, TX 77805-7000

Universal Waste Activity:
Large Quantity Handler of Universal Waste (you accumulate 5,000 kg or more):
Type(s) Managed:
Destination Facility for Universal Waste:

As of 08/05/2016 -
The next unassigned sequence number for UNITS is  011
The next unassigned sequence number for WASTES is  0037 and
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Page: 3
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**** WASTE INFORMATION ****

Texas
Waste
Code

Waste
Class Status

Date of
Status

Managed
Onsite/
Offsite

Radio-
active

TCEQ Audit
Complete

****** Active Wastes ******

00011142 2 Active 08/05/2016 On & Off No No

Description from Generator: Deionized ultra pure water is fed into a steam boiler to generate steam to turnthe turbine & generator to produce electricity.
Texas Form Code: 114  Other aqueous waste with low dissolved solids

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Surface impoundment 006

00021132 2 Active 08/05/2016 On & Off No No

Description from Generator: Water demineralizers are regenerated with 5% sulfuric acid (H2SO4) and 4 % sodium hydroside (NaOH).
Texas Form Code: 113  Other aqueous waste with high dissolved solids

Origin Code: 5 Residual from on-site treatment, disposal or recycling of hazardous waste
Current Management Units: Surface impoundment 006

00081132 2 Active 08/05/2016 On & Off No No

Description from Generator: Boiler ash water/water used to hydraulically transport class 3 bottom ash from the boiler to FGD facility
Texas Form Code: 113  Other aqueous waste with high dissolved solids

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Surface impoundment 006 005

00093922 2 Active 08/05/2016 On & Off No No

Description from Generator: Dewatered scrubber sludge from a wet scrubber.  This waste has not been generated since 1996, but is still managed on site.
Texas Form Code: 392  Nonhazardous dewatered air pollution control device sludge

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Landfill 001

Surface impoundment 004

00106082 2 Active 08/05/2016 Off-site No No

Description from Generator: Actrivated sewage sludge/domestic sewage system
Texas Form Code: 608  Sewage or other untreated biological sludge

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None



*** TEXAS COMMISSION ON ENVIRONMENTAL QUALITY ***
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Industrial and Hazardous Waste
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Texas
Waste
Code

Waste
Class Status

Date of
Status

Managed
Onsite/
Offsite

Radio-
active

TCEQ Audit
Complete

****** Active Wastes ******

00113042 2 Active 08/05/2016 On & Off No No

Description from Generator: Fly ash from a coal fired boiler captured by an air pollution control device (electro static precipitator).  Fly ash from lignite has not been generated since 1996; however, it is managed on site.
The generator of this wastehas notified the TCEQ that it is being recycled.

Texas Form Code: 304  Other "dry" ash, slag or thermal residue
Origin Code: 1 Generated on-site from a product process or service activity

Current Management Units: Landfill 001
Surface impoundment 008

00133922 2 Active 08/05/2016 On & Off No No

Description from Generator: Fly ash mix with dewatered scrubber sludge from air pollution control devices /1983.
Texas Form Code: 392  Nonhazardous dewatered air pollution control device sludge

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Landfill 001

Surface impoundment 008

00143082 2 Active 08/05/2016 On & Off No No

Description from Generator: Empty containers / contents completely used / 1983.
Texas Form Code: 308  Empty or crushed metal drums or conainers

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Container storage area 003

00159012 2 Active 08/05/2016 On & Off No No

Description from Generator: Plant Production Refuse / Clean-up & Plant Maintenance / 1983.
Texas Form Code: 901

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None

00169022 2 Active 08/05/2016 Off-site No No

Description from Generator: Metal parts, floor sweeping, scrap material, Class 2 rags. miscellaneous insulation (non-asbestos)/plant cleanup and maintenance. 1983.
Texas Form Code: 902  Class 2 supplemental plant production refuse

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None

00173043 3 Active 08/05/2016 On & Off No No

Description from Generator: Ash residue from the burning of coal in a boiler which settles in the bottom of the boiler. Bottom ash from lignite has not been generated since 1996;however, it is managed on site. Generated
since 1983.

Texas Form Code: 304  Other "dry" ash, slag or thermal residue
Origin Code: 1 Generated on-site from a product process or service activity

Current Management Units: Landfill 001
Surface impoundment 008 006 005



*** TEXAS COMMISSION ON ENVIRONMENTAL QUALITY ***
Notice of Registration

Industrial and Hazardous Waste
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Texas
Waste
Code

Waste
Class Status

Date of
Status

Managed
Onsite/
Offsite

Radio-
active

TCEQ Audit
Complete

****** Active Wastes ******

00189032 2 Active 08/05/2016 Off-site No No

Description from Generator: Plant Office Refuse. 1983
Texas Form Code: 903

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None

00213101 1 Active 08/05/2016 Off-site No No

Description from Generator: Vehicle maintenance used lubricating oil filters shipped off site for recycling. Generated since 1982.
Texas Form Code: 310  Spent solid filters or adsorbents

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None

00221162 2 Active 08/05/2016 On-site No No

Description from Generator: Class 2 and Class 3 combustion waste products from burning coal in a boilerto generate electricity, fly ash, bottom ash and FGD scrubber sludge are landfilled on-site in Management Unit
Number 001.

Texas Form Code: 116  Leachate
Origin Code: 1 Generated on-site from a product process or service activity

Current Management Units: Surface impoundment 007 004 008
Tank 010

00234891 1 Active 08/05/2016 On & Off No No

Description from Generator: Petroleum contaminated solids. Generated since 1982
Texas Form Code: 489  Petroleum contaminated solids

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Boiler 009

Container storage area 003

00254902 2 Active 08/05/2016 On & Off No No

Description from Generator: Waste Generated from removing paint or rust from metal surfaces using a Non-Hazardous sand blasting material. 1983.
Texas Form Code: 490  Sand blasting waste

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Landfill 001

Surface impoundment 008

00272961 1 Active 08/05/2016 Off-site No No

Description from Generator: Antifreeze generated from cleaning or repair/maintenance vehicle & equipment radiators.  Reclassification of 00262962.
Texas Form Code: 296  Ethylene glycol based antifreeze

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None
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Texas
Waste
Code

Waste
Class Status

Date of
Status

Managed
Onsite/
Offsite

Radio-
active

TCEQ Audit
Complete

****** Active Wastes ******

00281132 2 Active 08/05/2016 On-site No No

Description from Generator: Air Perheater Wash Water, Filtered ( Metal Cleaning Waste ) /1998
Texas Form Code: 113  Other aqueous waste with high dissolved solids

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None

00291132 2 Active 08/05/2016 On-site No No

Description from Generator: Boiler Chemical Wash Waste ( Metal Cleaning Waste ) / 1998
Texas Form Code: 113  Other aqueous waste with high dissolved solids

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None

00301192 2 Active 08/05/2016 Off-site No No

Description from Generator: Filterate removed in processing scubber sludge being removed from waste managment unit 004
Texas Form Code: 119  Other inorganic liquids

Origin Code: 3 Derived from on-site management of a nonhazardous waste
Company's Internal Code(s): FGD process water
Current Management Units: Landfill 001

Surface impoundment 008
Tank 010

00312031 1 Active 08/05/2016 On & Off No No

Description from Generator: Non-Hazardous spent solvent from parts washers
Texas Form Code: 203  Non-halogenated solvent

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Container storage area 003

00340011 1 Active 08/05/2016 Off-site No No

Description from Generator: Lab packs of old chemicals, Non-Hazardous, One time shipping
Texas Form Code: 001  Lab packs of old chemicals only

Origin Code: 2 Result of spill clean-up, equipment decommissioning or emergency removal
Company's Internal Code(s): NON- HAZARDOUS LAB P
Current Management Units: None
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Texas
Waste
Code

Waste
Class Status

Date of
Status

Managed
Onsite/
Offsite

Radio-
active

TCEQ Audit
Complete

****** Active Wastes ******

0036310H H Active 08/05/2016 On & Off No No

Description from Generator: Waste materials resulting from the clean-up of a NaHS spill.  To include but not limited to absorbents, PPE, rags, etc.
Texas Form Code: 310  Spent solid filters or adsorbents
EPA Form Code: W319  Other inorganic solids

Origin Code: 2 Result of spill clean-up, equipment decommissioning or emergency removal
Source Code: G32 Cleanup of spill residues
NAICS Code: 221112 Fossil Fuel Electric Power Generation

Company's Internal Code(s): NASH SPILL CLEANUP R
EPA Hazardous Waste Numbers: D002 D003

Current Management Units: Container storage area 003

As of 08/05/2016, The next unassigned sequence number for WASTES is  0037
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Texas
Waste
Code

Waste
Class Status

Date of
Status

Managed
Onsite/
Offsite

Radio-
active

TCEQ Audit
Complete

** No Longer Generated Wastes **

00052062 2 Inactive 08/05/2016 On & Off No No

Description from Generator: Waste oil/equipment maintenance
Texas Form Code: 206  Waste oil

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Tank 002

00071131 1 Inactive 08/05/2016 On & Off No No

Description from Generator: Neutralized solution of ethylenediaminetetraacetic acid, diammonium salt.Used  Waste inactivated due to error in submission.
Texas Form Code: 113  Other aqueous waste with high dissolved solids

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None

0019604H H Inactive 08/05/2016 On & Off No No

Description from Generator: Waste is generated from cleaning oil based paint residues from spray painting equipment, paint brushes, etc. using methyl ethyl ketone, acetone and toluene. As of 2009: Hazardous waste
currently being managed under UniversalWaste rules. Generated since 1982

Texas Form Code: 604  Organic paint or ink sludge
EPA Form Code: W604  Paint or ink sludges, still bottoms in sludge form

Origin Code: 1 Generated on-site from a product process or service activity
Source Code: G06 Painting and coating
NAICS Code: 221112 Fossil Fuel Electric Power Generation

EPA Hazardous Waste Numbers: D001 F003 F005
Current Management Units: None

0020203H H Inactive 08/05/2016 Off-site No No

Description from Generator: Parts cleaning with naptha in the machine shop and automotive maintenance shop to remove oil and grease residues. As of 2009:Due to change in the product produced, this waste is no
longer generated.

Texas Form Code: 203  Non-halogenated solvent
EPA Form Code: W203  Concentrated non-halogenated (e.g., non-chlorinated) solvent

Origin Code: 1 Generated on-site from a product process or service activity
Source Code: G01 Dip, flush or spray rinsing
NAICS Code: 221112 Fossil Fuel Electric Power Generation

EPA Hazardous Waste Numbers: D001
Current Management Units: None

00245042 2 Inactive 08/05/2016 On & Off No No

Description from Generator: Sludge from Alum coagulation of surface water to remove suspended solids. Predominantly aluminum and clay. Due to change(s) in the product produced, this waste is no longer generated.
Texas Form Code: 504  Other wastewater treatment sludge

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: None
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Texas
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Code

Waste
Class Status

Date of
Status

Managed
Onsite/
Offsite

Radio-
active

TCEQ Audit
Complete

** No Longer Generated Wastes **

00262962 2 Inactive 08/05/2016 On & Off No No

Description from Generator: Waste Generated from the cleaning or repair of vehicle and equipment radiators
Texas Form Code: 296  Ethylene glycol based antifreeze

Origin Code: 1 Generated on-site from a product process or service activity
Current Management Units: Boiler 009

0032701H H Inactive 08/05/2016 Off-site No No

Description from Generator: Chlorine;gas over liquid, 150pound cylinder, leaking.   One time shipping number.  Waste inactivated due to error in submission.
Texas Form Code: 701  Inorganic gases
EPA Form Code: W801  Compressed gases

Origin Code: 2 Result of spill clean-up, equipment decommissioning or emergency removal
Source Code: G33 Leak collection and floor sweeping
NAICS Code: 221122 Electric Power Distribution

EPA Hazardous Waste Numbers: D002
Current Management Units: None

00337011 1 Inactive 08/05/2016 Off-site No No

Description from Generator: Chlorine;gas over liquid, 150pound cylinder, leaking.   One time shipping number.  Waste inactivated due to one-time shipment.
Texas Form Code: 701  Inorganic gases

Origin Code: 2 Result of spill clean-up, equipment decommissioning or emergency removal
Current Management Units: None

0035001H H Inactive 08/05/2016 No No

Description from Generator: Lab packs of old chemicals, Hazardous, One time shipping, Generated in July, 2016 only; One time shipment.
Texas Form Code: 001  Lab packs of old chemicals only
EPA Form Code: W004  Lab packs containing acute hazardous waste

Origin Code: 2 Result of spill clean-up, equipment decommissioning or emergency removal
Source Code: G19 Other one-time or intermittent processes
NAICS Code: 221112 Fossil Fuel Electric Power Generation

Company's Internal Code(s): LAB PACKS-HAZARDOU
EPA Hazardous Waste Numbers: D001 D002 D003 D004 D005 D007 D008 D009 D011 D018 P105

P106 U003 U031 U070 U108 U112 U122 U154 U161 U188 U196
U220 U239

Current Management Units: None

As of 08/05/2016, The next unassigned sequence number for WASTES is  0037
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**** UNITS AT THIS SITE MANAGING WASTE ****
Unit
Number

Unit
Type

Unit
Status

Date of
Status

Classes of Waste
Managed in Unit
Onsite / Offsite

Unit
Permit

Number

Unit #
on

Permit

Regulatory
Status

Deed Recording
Needed/Date

007 Surface impoundment ACTIVE 03/03/1994 2 / NA NA NA 05 Non-Hazardous Regulated YES /

Description from Company: 12 Sedimentation Ponds @ Ash Landfill cell "A".  These ponds are clay lined   earthen ponds
System Types: 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending or disposal at this site. 122 Evaporation

Wastes Currently Managed at Unit: 00221162 Class 2 and Class 3

008 Surface impoundment ACTIVE 01/31/2003 2 / NA NA NA 05 Non-Hazardous Regulated YES /

Description from Company: Retention pond within Ash Landfill cell"F"(SWM 001).   This is an existing pond  that is a low-lying portion of SWM 001 and is clay
lined.

System Types: 132 Landfill or surface impoundment that will be closed as landfill (to include on-site treatment and/or stabilization) 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending
or disposal at this site.

Wastes Currently Managed at Unit: 00113042 Fly ash from a coal fired 00133922 Fly ash mix with dewatered 00221162 Class 2 and Class 3 00173043 Ash residue from the
00254902 Waste Generated from 00301192 Filterate removed in

009 Boiler ACTIVE 05/13/1994 12 / NA NA NA 05 Non-Hazardous Regulated YES /

Description from Company: Reserve Lignite Storage used for fuel in the boiler to produce steam and ge  nerate electricity.  Reserve area is South of plant island.
System Types: 040 Incineration - thermal destruction other than use as a fuel 050 Energy recovery at this site - use as fuel (includes on-site fuel blending)

Wastes Currently Managed at Unit: 00234891 Petroleum contaminated

010 Tank ACTIVE 01/31/2003 2 / NA NA NA 05 Non-Hazardous Regulated YES /

Description from Company: Water storage and sedimentation tank
System Types: 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending or disposal at this site.

Wastes Currently Managed at Unit: 00221162 Class 2 and Class 3 00301192 Filterate removed in

001 Landfill ACTIVE 10/01/1982 2 / NA NA NA 06 YES / 04/01/1990

Description from Company: Ash landfill- Cells "A" and "F"
System Types: 132 Landfill or surface impoundment that will be closed as landfill (to include on-site treatment and/or stabilization)

Wastes Currently Managed at Unit: 00113042 Fly ash from a coal fired 00133922 Fly ash mix with dewatered 00173043 Ash residue from the 00254902 Waste Generated from
00301192 Filterate removed in 00093922 Dewatered scrubber sludge

002 Tank ACTIVE 10/01/1982 2 / NA NA NA 06 YES /

Description from Company: Used Oil Storage Tanks   ( 2 - 1000 gl. tanks)
System Types: 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending or disposal at this site.
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on
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Deed Recording
Needed/Date

003 Container storage area ACTIVE 10/01/1982 1 / NA NA NA 06 YES /

Description from Company: DOT certified containers drum storage area
System Types: 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending or disposal at this site.

Wastes Currently Managed at Unit: 00234891 Petroleum contaminated 00312031 Non-Hazardous spent 00143082 Empty containers / contents 0036310H Waste materials resulting
Wastes Previously Managed at Unit: 0019604H Waste is generated from

004 Surface impoundment ACTIVE 04/01/1982 12 / NA NA NA 06 YES /

Description from Company: 115 acft sludge pond
System Types: 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending or disposal at this site.

Wastes Currently Managed at Unit: 00221162 Class 2 and Class 3 00093922 Dewatered scrubber sludge
Wastes Previously Managed at Unit: 00071131 Neutralized solution of

005 Surface impoundment ACTIVE 03/01/1982 23 / NA NA NA 06 YES /

Description from Company: 275 acft plant collection pond.  Discharged regulated under TNRCC wastewate  r permit # 02120 and NPDES permit # TX0074438
System Types: 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending or disposal at this site.

Wastes Currently Managed at Unit: 00081132 Boiler ash water/water used 00173043 Ash residue from the

006 Surface impoundment ACTIVE 10/01/1982 2 / NA NA NA 06 YES /

Description from Company: 456 acft ash ponds  ( 3 - ponds).  Discharged regulated under TNRCC wastewa  ter permit # 02120 and NPDES permit # TX0074438
System Types: 141 Storage, bulking, and/or transfer off site - no treatment/recovery, fuel blending or disposal at this site.

Wastes Currently Managed at Unit: 00081132 Boiler ash water/water used 00011142 Deionized ultra pure water 00021132 Water demineralizers are 00173043 Ash residue from the
Wastes Previously Managed at Unit: 00245042 Sludge from Alum

As of 08/05/2016, The next unassigned sequence number for UNITS is  011


