










ITEM SPEC. DESCRIPTION UNIT QUAN. UNIT PRICE IN WORDS UNIT TOTAL

NO. NO. PRICE PRICE

1 636 EA 1 ___________________________________________

DOLLARS AND________________________CENTS

2 500 LS 1 ___________________________________________

DOLLARS AND________________________CENTS

ITEM SPEC. DESCRIPTION UNIT QUAN. UNIT PRICE IN WORDS UNIT TOTAL

NO. NO. PRICE PRICE

1 309 SY 14,096 ___________________________________________

(SS) DOLLARS AND________________________CENTS

2 105 SY 6,743 ___________________________________________

DOLLARS AND________________________CENTS

3 260 SY 5,528 ___________________________________________

DOLLARS AND________________________CENTS

3A 260 TON 97 ___________________________________________

DOLLARS AND________________________CENTS

4 247 SY 2,430 ___________________________________________

DOLLARS AND________________________CENTS

4A 105 SY 1,215 ___________________________________________

DOLLARS AND________________________CENTS

5 340 SY 3,098 ___________________________________________

DOLLARS AND________________________CENTS

5A 340 SY 1,215 ___________________________________________

DOLLARS AND________________________CENTS

6 340 TON 1,532 ___________________________________________

DOLLARS AND________________________CENTS

7 666 LS 1 ___________________________________________

DOLLARS AND________________________CENTS

8 502 MO 3 ___________________________________________

DOLLARS AND________________________CENTS

ITEM SPEC. DESCRIPTION UNIT QUAN. UNIT PRICE IN WORDS UNIT TOTAL

NO. NO. PRICE PRICE

1 309 SY 9,980 ___________________________________________

(SS) DOLLARS AND________________________CENTS

2 105 SY 11,095 ___________________________________________

DOLLARS AND________________________CENTS

3 260 SY 11,095 ___________________________________________

DOLLARS AND________________________CENTS

3A 260 TON 194 ___________________________________________

DOLLARS AND________________________CENTS

4 247 SY 11,095 ___________________________________________

DOLLARS AND________________________CENTS

5 340 TON 1,085 ___________________________________________

DOLLARS AND________________________CENTS

6 502 MO 3 ___________________________________________

DOLLARS AND________________________CENTS

HMAC Black Base Course- 16" Depth 
(Complete in Place)

Chemically Treated Base Material 
(Complete in Place)

Lime for Stabilization (7% Dry Weight)

BASE BID-PAVING ITEMS - AVENUE T

TOTAL BASE BID PAVING ITEMS - AVENUE T

Barricades, Signs, and Traffic 
Handling

Removing 10" Treated and Untreated 
Base Course

2" Milling Existing Asphalt Surface 
Course

Lime for Stabilization (7% Dry Weight)

Removing Subgrade (6" Depth Min)

HMAC Black Base Course- 10" Depth 
(Complete in Place)

Chemically Treated Stabilized 
Subgrade Manipulation, 6" Depth 
(Complete in Place)

Replace Existing Traffic Striping

BID PROPOSAL - BASE BID ITEMS

SANTA FE VARIOUS STREET IMPROVEMENTS

BASE BID-SITE PREPARATION 

TOTAL BASE BID SITE PREPARATION  ITEMS

Project Identification Sign

Mobilization

2" Milling Existing Asphalt Surface 
Course

Removing 10" Treated and Untreated 
Base Course

2" H.M.A.C. Surface Course (TY.D.) 
(Complete in Place)

Crushed Limestone Base Course 
(Type A or Type D,)- 10" Thick

Barricades, Signs, and Traffic 
Handling

TOTAL BASE BID PAVING ITEMS - AVENUE Q SEGMENT 1 (4TH ST. TO 4-1/2 ST.) 

Chemically Treated Stabilized 
Subgrade Manipulation, 6" Depth 
(Complete in Place)

BASE BID-PAVING ITEMS - AVENUE Q SEGMENT 1 (4TH ST. TO 4-1/2 ST.) 

2" H.M.A.C. Surface Course (TY.D.) 
(Complete in Place)
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ITEM SPEC. DESCRIPTION UNIT QUAN. UNIT PRICE IN WORDS UNIT TOTAL

NO. NO. PRICE PRICE

1 309 SY 10,626 ___________________________________________

(SS) DOLLARS AND________________________CENTS

2 105 SY 11,829 ___________________________________________

DOLLARS AND________________________CENTS

3 260 SY 11,829 ___________________________________________

DOLLARS AND________________________CENTS

3A 260 TON 207 ___________________________________________

DOLLARS AND________________________CENTS

4 247 SY 11,829 ___________________________________________

DOLLARS AND________________________CENTS

5 340 TON 1,155 ___________________________________________

DOLLARS AND________________________CENTS

6 502 MO 3 ___________________________________________

DOLLARS AND________________________CENTS

ITEM SPEC. DESCRIPTION UNIT QUAN. UNIT PRICE IN WORDS UNIT TOTAL

NO. NO. PRICE PRICE

1 309 SY 6,936 ___________________________________________

(SS) DOLLARS AND________________________CENTS

2 105 SY 4,707 ___________________________________________

DOLLARS AND________________________CENTS

3 260 SY 3,660 ___________________________________________

DOLLARS AND________________________CENTS

3A 260 TON 64 ___________________________________________

DOLLARS AND________________________CENTS

4 247 SY 2,095 ___________________________________________

DOLLARS AND________________________CENTS

4A 105 SY 1,047 ___________________________________________

DOLLARS AND________________________CENTS

5 340 SY 1,565 ___________________________________________

DOLLARS AND________________________CENTS

5A 340 SY 1,047 ___________________________________________

DOLLARS AND________________________CENTS

6 340 TON 754 ___________________________________________

DOLLARS AND________________________CENTS

7 502 MO 3 ___________________________________________

DOLLARS AND________________________CENTS

Removing Subgrade (6" Depth Min)

HMAC Black Base Course- 16" Depth 
(Complete in Place)

Lime for Stabilization (7% Dry Weight)

2" Milling Existing Asphalt Surface 
Course

Removing 10" Treated and Untreated 
Base Course

BID PROPOSAL - ALTERNATE BID ITEMS

ALTERNATE BID-PAVING ITEMS - AVENUE Q SEGMENT 2 (REMAINING Q SEC.)

2" H.M.A.C. Surface Course (TY.D.) 
(Complete in Place)

Lime for Stabilization (7% Dry Weight)

Chemically Treated Stabilized 
Subgrade Manipulation, 6" Depth 
(Complete in Place)

Chemically Treated Stabilized 
Subgrade Manipulation, 6" Depth 
(Complete in Place)

Crushed Limestone Base Course 
(Type A or Type D,)- 10" Thick

HMAC Black Base Course- 10" Depth 
(Complete in Place)

Barricades, Signs, and Traffic 
Handling

TOTAL ALTERNATE BID PAVING ITEMS - AVENUE L

Barricades, Signs, and Traffic 
Handling

TOTAL ALTERNATE BID PAVING ITEMS - AVENUE Q SEGMENT 2 (REMAINING Q SEC.)

ALTERNATE BID-PAVING ITEMS - AVENUE L

2" Milling Existing Asphalt Surface 
Course

Removing 10" Treated and Untreated 
Base Course

2" H.M.A.C. Surface Course (TY.D.) 
(Complete in Place)

Chemically Treated Base Material 
(Complete in Place)
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TOTAL BASE BID PAVING ITEMS - AVENUE Q SEGMENT 1 
(4TH ST. TO 4-1/2 ST.) 

 For a bid to be considered responsive all sections must be completed.

TOTAL ALTERNATE BID PAVING ITEMS - AVENUE Q 
SEGMENT 2 (REMAINING Q SEC.)

SANTA FE VARIOUS STREET IMPROVEMENTS

BASE BID SUMMARY

BID PROPOSAL

TOTAL ALTERNATE BID PAVING ITEMS - AVENUE L

ALTERNATE BID SUMMARY

TOTAL BASE  BID PRICE :

TOTAL BASE BID SITE PREPARATION  ITEMS

TOTAL BASE BID PAVING ITEMS - AVENUE T

TOTAL ALTERNATE BID PRICE

TOTAL BASE BID + TOTAL ALTERNATE BID:

TOTAL ALTERNATE  BID PRICE :

BID SUMMARY

TOTAL BASE BID PRICE
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PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CRUSHED LIMESTONE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CRUSHED LIMESTONE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CRUSHED LIMESTONE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CRUSHED LIMESTONE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CRUSHED LIMESTONE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CRUSHED LIMESTONE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CRUSHED LIMESTONE

LEGEND



















PROJECT
LOCATION AVENUE Q

LOCATION

AVENUE L
LOCATION

AVENUE T
LOCATION



COVER SHEET01
02

SHEET NO. GENERAL

INDEX SHEET
03 GENERAL CONSTRUCTION NOTES 

ROADWAY DETAILS

AVENUE T PLAN STA. 1+00 TO STA. 16+0021 
22

24

26
27

AVENUE T PLAN STA. 16+00 TO STA. 31+00

AVENUE Q PLAN STA. 1+00 TO STA. 16+00
AVENUE Q PLAN STA. 16+00 TO STA. 31+00
AVENUE Q PLAN STA. 31+00 TO STA. 46+00

AVENUE T PLAN STA. 31+00 TO STA. 46+0023
AVENUE T PLAN STA. 46+00 TO STA. 61+00

30
31
32
33

07
08

AVENUE T TYPICAL SECTION
AVENUE Q TYPICAL SECTION 

28
AVENUE Q PLAN STA. 46+00 TO STA. 61+0029
AVENUE Q PLAN STA. 61+00 TO STA. 76+00

AVENUE Q PLAN STA. 91+00 TO END
AVENUE L PLAN STA. 1+00 TO STA. 16+00
AVENUE L PLAN STA. 16+00 TO STA. 31+00
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TRAFFIC CONTROL PLAN
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AVENUE T - DETOUR PLAN

AVENUE L - DETOUR PLAN

36
37

39

34
AVENUE L PLAN STA. 31+00 TO END

SURVEY

10 - 11 SURVEY CONTROL MAP AVE T
12 - 14 SURVEY CONTROL MAP AVE Q

15 SURVEY CONTROL MAP AVE L

AVENUE Q - DETOUR PLAN38

09 AVENUE L TYPICAL SECTION 

16 - 20 SURVEY CONTROL SWINGTIES 

TRAFFIC CONTROL PLAN TYPICAL 3-WAY INTERSECTION 1-3

TRAFFIC CONTROL PLAN TYPICAL 1-LANE 2-WAY CLOSURE

40

42
TRAFFIC CONTROL PLAN TYPICAL 4-WAY INTERSECTION 1-441

AVENUE Q OVERALL LAYOUT05

STANDARD DETAILS

PAVING CONSTRUCTION DETAILS
DRIVEWAY CONSTRUCTION DETAILS

43
44

AVENUE L OVERALL LAYOUT06

AVENUE Q PLAN STA. 76+00 TO STA. 91+00

35

25 AVENUE T PLAN STA. 61+00 TO END
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PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE

LEGEND



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)



PROPOSED ASPHALT 2" HMAC SURFACE COURSE

LEGEND

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" BLACK BASE (FULL BASE REPAIR)

PROPOSED ASPHALT 2" HMAC SURFACE COURSE
WITH 10" CHEMICALLY TREATED BASE MATERIAL
(PARTIAL BASE REPAIR)





CONSTRRUCTION ZONE

SIGN

OPEN TRAFFIC LANE

BARREL/DRUM

LEGEND

TYPE III BARRICADE

FLAGGER / POLICE OFFICER

FLASHING ARROW
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LENGTH FOR LONGITUDINAL BUFFER

POSTED
SPEED
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OFFSET
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DETOUR
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D ETO U R
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INTRODUCTION 

Geotechnical Engineering Report 

Avenue L, Q, and T Road Repair 

Santa Fe, Texas 
Terracon Project No. 91195042 

November 13, 2019 

 

 

INTRODUCTION 
 

Terracon Consultants, Inc. (Terracon) is pleased to submit our geotechnical engineering report 

for the proposed street improvements at Avenue L, Q, and T in Santa Fe, Texas. This project was 

authorized by Mr. Lyle E. Henkel, P.E., President of Terra Associates, through signature on our 

proposal on September 30, 2019. The project scope was performed in general accordance with 

Terracon Document No. P91195042, dated May 14, 2019. 
 

The purpose of this report is to describe the subsurface conditions observed at the 29 test borings 

drilled for this project, analyze and evaluate the test data, and provide recommendations with 

respect to: 
 

■ Site and subgrade preparation; and 

■ Pavement rehabilitation guidelines. 
 

Maps showing the site and boring locations are shown in the Site Location and Exploration 

Plan sections, respectively. The results of the laboratory testing performed on soil samples 

obtained from the site during the field exploration are included on the boring logs in the 

Exploration Results section of this report.   

 

 

PROJECT DESCRIPTION AND SITE CONDITIONS 

Our initial understanding of the project was provided in our proposal and was discussed in the 

project planning stage. A period of collaboration has transpired since the project was initiated, 

and our final understanding of the project conditions is as follows: 

 

Item Description 

Project location 

The project site includes the following streets in Santa Fe, Texas.  

◼ Avenue L – 6th Street to 11th Street (about 3,300 linear feet) 

◼ Avenue Q – FM 1764 to dead end (about 10,700 linear feet) 

◼ Avenue T – SH 6 to the southern city limits (about 6,200 linear feet) 

See Site Location. 

Existing conditions 1 
Two-lane asphaltic concrete roadways with roadside ditches. These 

roadways exhibit signs of distress.  
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Item Description 

Proposed improvements 

We understand that the pavement repair is planned to consist of milling the 

existing asphaltic concrete and underlying base material followed by 

overlay of new hot mix asphaltic concrete (HMAC) surface course. In 

addition, base repair is planned in certain areas. We understand no utility 

improvements are planned. 

Final grade (assumed) Within approximately one feet above existing grade. 

1. Based on site visit in association with our field program.  

 

 

GEOTECHNICAL CHARACTERIZATION 

Geology  

Based on the geologic maps published by the Bureau of Economic Geology, the site for the 

proposed construction is located on the Beaumont formation, a deltaic nonmarine Pleistocene 

deposit. The Beaumont formation is heterogeneous containing thick interbedded layers of clay, 

fine sand, and silt.   

 

The coastal plain in this region has a complex tectonic geology, several major features of which 

are: Gulf Coastal geosyncline, salt domes, and major sea level fluctuations during the glacial 

stages, subsidence and geologic faulting activities. Most of these geologic faulting activities have 

ceased for millions of years, but some are still active. A detailed geologic fault investigation and 

study of the site geology are beyond the scope of this report.  

 

Subsurface Profile 

The particular subsurface stratigraphy, as evaluated from our field and laboratory programs, is 

shown in detail on the Boring Logs in the Exploration Results section of this report. Stratification 

boundaries on the Boring Logs represent the approximate location of changes in soil types; in-

situ, the transition between materials may be gradual.  

 

Fill soils were observed under the pavement at borings B-1, B-3, and B-8 and extended to depths 

that ranged from about 2 to 4 feet below top of the pavement. The subsurface soil consisted of 

lean clay, silty clay, and fat clay soils to the termination depth of the borings (approximately 5 feet). 

  

The results of our field and laboratory programs can be summarized as follows: 
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Description 
Plasticity 

Index 

Moisture 

Content  

(%) 

Moisture 

Content vs. 

Plastic Limit 1 

Undrained Shear 

Strength 2 

(psf) 

Fill: Lean Clay 20 to 21 13 to 17 -2 to +1 2.25 to 4.0 3 

Lean Clay and Silty 

Clay 
7 to 33 14 to 22 -5 to +12 500 to 2,300 

Fat Clay  33 to 43 15 to 28 -2 to +10 1,700 

1. The difference between a soil sample’s moisture content and its corresponding plastic limit. 
2. Based on unconfined compressive strength tests.  
3. Hand penetrometer readings in tons per square feet.  

 

The approximate pavement layer thicknesses observed at the boring locations are presented in 

the table below. 

 

Street 
Boring 

Number 

Asphaltic Concrete 

Surface Course 

(inches) 

Crushed Stone 

and Sand 

(inches) 

Avenue T 

B-1 2½ 10 

B-2 2 10 

B-3 2 11 

B-4 2½ 14½ 

B-5 2 8 

B-6 2 11 

B-7 2½ 11 

B-8 3 12 

B-9 2½ 8 

Avenue L 

B-10 2 10 

B-11 2 9 

B-12 1½ 8 

B-13 1 10 

B-14 1½ 9 

Avenue Q 

B-15 2 6 1 

B-16 1½ 6 1 

B-17 2 6 1 

B-18 2 7 1 

B-19 1½ 6 1 

B-20 1½ 4 1 

B-21 1½ 4 1 
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Street 
Boring 

Number 

Asphaltic Concrete 

Surface Course 

(inches) 

Crushed Stone 

and Sand 

(inches) 

B-22 2 3 1 

B-23 2 4 1 

B-24 2 6 1 

B-25 2 6 1 

B-26 2 6½ 1 

B-27 2 7 1 

B-28 1½ 4 1 

B-29 1½ 4½ 1 

1. Does not meet the minimum thickness requirements as stipulated in Galveston 

County specifications.  

 

Groundwater Conditions 

In an effort to evaluate groundwater conditions at the time of our field program, borings B-1 through 

B-29 were advanced using dry drilling techniques to their termination depth (approximately 5 feet). 

Groundwater was not observed at borings B-1 through B-29 during or upon completion of drilling. 

 

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff 

and other factors not evident at the time the borings were performed. Therefore, groundwater 

levels during construction or at other times in the life of the pavement may be higher or lower than 

the levels indicated on the boring logs. The possibility of groundwater level fluctuations should be 

considered when developing the design and construction plans for the project and should be 

evaluated prior to construction.  

 

 

GEOTECHNICAL OVERVIEW 

The existing base material thickness along Avenue Q does not meet the minimum thickness 

requirements as stated in Galveston County “Rules, Regulations and Requirements Relating to 

the Approval and Acceptance of Improvements in Subdivisions or Re-Subdivisions” document. 

Based on our experience with pavements comprising of insufficient pavement component 

thicknesses, a significantly reduced service life for the proposed pavement rehabilitation should 

be expected as compared to a newly constructed pavement section. In addition, increased levels 

of cracking and distress resulting in the need for more frequent maintenance should be expected 

for the repaired pavement.   
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This summary should be used in conjunction with the entire report for design purposes. Details 

were not included or fully developed in this section, and the report must be read in its entirety for a 

comprehensive understanding of the items contained herein. The section titled General Comments 

should be read for an understanding of the report limitations. 

 

WET WEATHER/SOFT SUBGRADE CONSIDERATIONS  

Construction operations may encounter difficulties due to the wet or soft surface soils becoming 

a general hindrance to equipment due to rutting and pumping of the soil surface, especially during 

and soon after periods of wet weather. If the subgrade cannot be adequately compacted to 

minimum densities as described above, one of the following measures will be required: 1) removal 

and replacement with select fill, 2) chemical treatment of the soil to dry and improve the condition 

of the subgrade, or 3) drying by natural means if the schedule allows. In our experience with 

similar soils in this area, chemical treatment is an efficient and effective method to increase the 

supporting value of wet and weak subgrade. Terracon should be contacted for additional 

recommendations if chemical treatment of the soils is planned due to soft and/or wet subgrade. 

 

PAVEMENTS  

We understand that plans to repair the existing pavement will consist of milling the existing 

asphaltic concrete and underlying crushed stone and sand material followed by overlay of new 

HMAC surface course throughout the majority of the alignment of the streets and base repair in 

certain isolated distressed areas. We assume that the final grade will be within one foot above 

existing grade. 

 

The existing asphaltic concrete surface layer should be milled to its full depth to accommodate 

placement of the new HMAC surface course. Pavement design was beyond our scope of services 

for this project. However, based on TxDOT specifications, we recommend a minimum of 1.5 

inches of new HMAC surface course be overlaid on top of the pulverized existing pavement 

materials.  

Once milling is completed, the exposed surface should be carefully proofrolled with a 20-ton 

pneumatic roller or equivalent equipment, such as a fully loaded dump truck, to detect weak areas. 

Special care should be exercised when proofrolling areas containing fill soils in an attempt to 

observe soft/weak zones within the fill soils.  Weak areas detected during proofrolling, as well as 

zones of fill containing organic matter and/or debris, should be removed to expose firm subgrade 

and replaced with either chemically treated base material or HMAC base course (black base) 

meeting the specifications provided in Material Requirements. The removal of the existing 

pavement and subgrade should extend at least 2 feet horizontally beyond the limits of the weak 

areas. Subsequent to proofrolling and prior to placement of the chemically treated base layer or 
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black base, it must be ensured that the exposed subgrade has a compaction of at least 95 percent 

of the Standard Effort (ASTM D698) maximum dry density at a moisture content within 2 percent 

of the optimum moisture content. Proper site drainage should be maintained during construction 

so that ponding of surface runoff does not occur and cause construction delays and/or inhibit site 

access. Proofrolling should be performed under the direct observation of the geotechnical 

engineer or his/her representative. 

 

In areas requiring base repair, the existing pavement and subgrade should be overexcavated to 

a sufficient depth to accommodate 2 inches of asphaltic concrete surface course over 10 inches 

of black base. The removal of the existing pavement and subgrade should extend at least 2 feet 

horizontally beyond the limits of the distress and expose firm subgrade. The exposed subgrade 

should then be proofrolled as described previously and compacted to at least 95 percent of the 

Standard Effort (ASTM D698) maximum dry density at a moisture content within 2 percent of the 

optimum moisture content, prior to placement of the black base and HMAC surface course.  

 

The existing base material thickness along Avenue Q does not meet the minimum thickness 

requirements as stated in Galveston County “Rules, Regulations and Requirements Relating to 

the Approval and Acceptance of Improvements in Subdivisions or Re-Subdivisions” document. 

Based on our experience with pavements comprising of insufficient pavement component 

thicknesses, a significantly reduced service life for the proposed pavement rehabilitation should 

be expected as compared to a newly constructed pavement section. In addition, increased levels 

of cracking and distress resulting in the need for more frequent maintenance should be expected 

for the repaired pavement.   

 

In order to extend the service life of the repaired pavement, we recommend chemically treating 

the pulverized existing pavement materials with lime-flyash. Recommendations for lime-flyash 

treatment are provided in Material Requirements.  

 

Material Requirements 

HMAC Surface Course – The asphaltic concrete surface course should be plant mixed, hot laid 

Type D (Fine Graded Surface Course) meeting the requirements in TxDOT 2014 Standard 

Specifications Item 340. Specific criteria for the job specifications should include compaction to 

within an air void range of 5 to 9 percent calculated using the maximum theoretical specific gravity 

of the mix measured by TxDOT Tex-227-F. The asphalt cement content by percent of total mixture 

weight should be within ± 0.5 percent asphalt cement from the job mix design. 

 

HMAC Base Course (Black Base) – The black base should be plant mixed, hot laid Type A 

(Coarse Base) or Type B (Fine Base) meeting the requirements in TxDOT 2014 Standard 

Specifications Item 340. Specific criteria for the job specifications should include compaction to 

within an air void range of 5 to 9 percent calculated using the maximum theoretical specific gravity 
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of the mix measured by TxDOT Tex-227-F. The asphalt cement content by percent of total mixture 

weight should be within ± 0.5 percent asphalt cement from the job mix design. 

  

Chemically Treated Base Material – Base material should be composed of crushed limestone or 

crushed concrete meeting the requirements of TxDOT 2014 Standard Specifications Item 247, 

Type A or D, Grade 1-2. The base material should be compacted to at least 95 percent of the 

Modified Effort (ASTM D1557) maximum dry density at moisture content within 2 percent of the 

optimum moisture content. The maximum allowed plasticity index (PI) of a Grade 1-2 base 

material is 12. Therefore, we recommend that lime-flyash be utilized for treatment of the base 

material in accordance with TxDOT 2014 Standard Specifications Item 265. We recommend 

about 2 percent lime and 8 percent flyash by dry weight be used for estimating and planning. The 

percentages are given as application by dry weight of soil. Lime-flyash is also available pre-mixed, 

typically in percentages of 20 to 30 percent lime and 70 to 80 percent flyash, and may be used if 

preferred.   

 

Chemically Treated Existing Milled Pavement Material – The existing milled pavement material 

should be treated with lime-flyash in accordance with TxDOT 2014 Standard Specifications Item 

265. We recommend about 2 percent lime and 8 percent flyash by dry weight be used for 

estimating and planning. The percentages are given as application by dry weight of soil. Lime-

flyash is also available pre-mixed, typically in percentages of 20 to 30 percent lime and 70 to 80 

percent flyash, and may be used if preferred.   

 

The pavement design methods described above are intended to provide structural sections with 

adequate thickness over a particular subgrade such that wheel loads are reduced to a level the 

subgrade can support. The support characteristics of the subgrade for pavement design do not 

account for shrink/swell movements of an expansive clay subgrade such as the soils encountered 

at this site. Thus, the pavement may be adequate from a structural standpoint, yet still experience 

cracking and deformation due to shrink/swell related movement of the subgrade. Post-

construction subgrade movements and some cracking of pavements are not uncommon for clay 

subgrade conditions such as those observed at this site. Reducing moisture changes in the 

subgrade is important to reduce shrink/swell movements. Although chemical treatment will help 

to reduce such movement/cracking, this movement/cracking cannot be feasibly eliminated. 

 

Related civil design factors such as subgrade drainage, shoulder support, cross-sectional 

configurations, surface elevations and environmental factors which will significantly affect the 

service life must be included in the preparation of the construction drawings and specifications. 

Normal periodic maintenance will be required. 

 

Long-term pavement performance will be dependent upon several factors, including maintaining 

subgrade moisture levels and providing for preventative maintenance. The following 

recommendations should be implemented to help promote long-term pavement performance: 
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■ The subgrade and the pavement surface should be designed to promote proper surface 

drainage, preferably at a minimum grade of 2 percent; 

■ Install joint sealant and seal cracks immediately; 

■ Extend curbs into the treated subgrade for a depth of at least 4 inches to help reduce 

moisture migration into the subgrade soils beneath the pavement section; and 

■ Place compacted, low permeability clayey backfill against the exterior side of the curb and 

gutter.   

 

Preventative maintenance should be planned and provided for the pavements at this site.  

Preventative maintenance activities are intended to slow the rate of pavement deterioration, and 

consist of both localized maintenance (e.g. crack and joint sealing and patching) and global 

maintenance (e.g. surface sealing). Prior to implementing any maintenance, additional 

engineering observations are recommended to determine the type and extent of preventative 

maintenance. 

 

GENERAL COMMENTS 

Our work is conducted with the understanding of the project as described in the proposal, and 

incorporates collaboration with the design team as we complete our services to verify 

assumptions. Revision of our understanding to reflect actual conditions important to our work was 

based on these verifications and it is reflected in this report. The design team should collaborate 

with Terracon to confirm these assumptions and to prepare the final design plans and 

specifications. This facilitates the incorporation of our opinions related to implementation of our 

geotechnical recommendations. Any information conveyed prior to the final report is for 

informational purposes only and should not be considered or used for decision-making purposes.  
 

Our analysis and opinions are based upon our understanding of the geotechnical conditions in 

the area, the data obtained from our site exploration and from our understanding of the project. 

Variations will occur between exploration point locations, across the site, or due to the modifying 

effects of construction or weather. The nature and extent of such variations may not become 

evident until during or after construction. Terracon should be retained as the Geotechnical 

Engineer, where noted in the final report, to provide observation and testing services during 

grading, excavation, foundation construction and other earth-related construction phases of the 

project. If variations appear, we can provide further evaluation and supplemental 

recommendations.  If variations are noted in the absence of our observation and testing services 

on-site, we should be immediately notified so that we can provide evaluation and supplemental 

recommendations.  

 

Our scope of services does not include either specifically or by implication any environmental or 

biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of 

pollutants, hazardous materials or conditions. If the owner is concerned about the potential for 

such contamination or pollution, other studies should be undertaken. 
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Our services and any correspondence are intended for the sole benefit and exclusive use of our 

client for specific application to the project discussed and are accomplished in accordance with 

generally accepted geotechnical engineering practices with no third party beneficiaries intended. 

Any third party access to services or correspondence is solely for information purposes only. 

Reliance upon the services and any work product is limited to our client, and is not intended for 

third parties. Any use or reliance of the provided information by third parties is done solely at their 

own risk. No warranties, either express or implied, are intended or made.  
 

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any 

use of our report in that regard is done at the sole risk of the excavating cost estimator as there 

may be variations on the site that are not apparent in the data that could significantly impact 

excavation cost. Any parties charged with estimating excavation costs should seek their own site 

characterization for specific purposes to obtain the specific level of detail necessary for costing. 

Site safety, and cost estimating including, excavation support, and dewatering 

requirements/design are the responsibility of others. If changes in the nature, design, or location 

of the project are planned, our conclusions and recommendations shall not be considered valid 

unless we review the changes and either verify or modify our conclusions in writing. 
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EXPLORATION AND TESTING PROCEDURES 

Field Exploration 

Number of Borings Boring Depth (feet) 1 Location 

9 5 Avenue T 

5 5 Avenue L 

15 5 Avenue Q 

1. Below existing grade. 

 

Boring Layout and Elevations: We used handheld GPS equipment to locate borings with an 

estimated horizontal accuracy of +/-25 feet. Field measurements from existing site features were 

also utilized.  

 

Subsurface Exploration Procedures: We advanced the soil borings with truck-mounted drilling 

equipment using continuous flight augers (solid stem). Three samples were obtained at each 

boring location at 2-foot intervals.  

 

Soil samples were recovered using open-tube samplers. Hand penetrometer tests were 

performed on the samples to serve as a general measure of consistency. The samples were 

placed in appropriate containers, taken to our soil laboratory for testing, and classified by a 

geotechnical engineer.  

 

Our exploration team prepared field logs as part of standard drilling operations. Field logs include 

sampling depths, penetration distances, and other relevant sampling information. Field logs include 

visual classifications of materials encountered during drilling, and our interpretation of subsurface 

conditions between samples. Final boring logs, prepared from field logs, represent the 

geotechnical engineer's interpretation, and include modifications based on observations and 

laboratory tests. 

 

Property Disturbance: We backfilled borings with auger cuttings after completion and patched 

at the surface with asphaltic concrete. Excess auger cuttings were dispersed in the general vicinity 

of the borings. Because backfill material often settles below the surface after a period, we 

recommend borings be checked periodically and backfilled, if necessary. 

 

Laboratory Testing 

The project engineer reviewed field data and assigned various laboratory tests to better 

understand the engineering properties of various soil strata. Procedural standards noted below 

are for reference to methodology in general. In some cases, variations to methods were applied 
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as a result of local practices and professional judgment. Standards noted below include reference 

to other related standards. Such references are not necessarily applicable to describe the specific 

test performed.  

 

■ ASTM D2216 Standard Test Methods for Laboratory Determination of Water (Moisture) 

Content of Soil and Rock by Mass 

■ ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils 

■ ASTM D2166/D2166M Standard Test Method for Unconfined Compressive Strength of 

Cohesive Soil 

■ ASTM D1140 Standard Test Methods for Amount of Materials in Soils Finer than the No. 

200 Sieve 

 

The laboratory testing program included examination of soil samples by an engineer. Based on 

the results of our field and laboratory programs, we described and classified soil samples in 

accordance with the Unified Soil Classification System (USCS). 

 

Samples not tested in the laboratory will be stored for a period of 30 days subsequent to submittal 

of this report and will be discarded after this period, unless we are notified otherwise. 
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4.0 (HP)

1.75 (HP)

1.75 (HP)

17 37-16-21

PAVEMENT, Approximately 2.5  inches asphaltic
concrete underlain by about 10  inches sand with stones

FILL - LEAN CLAY (CL), dark gray and brown, with shell
fragments

LEAN CLAY (CL), light gray, stiff, with ferrous and
calcareous nodules

Boring Terminated at 5 Feet

1.0

2.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-1
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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4.5 (HP)

1.25 (HP)

1.25 (HP)

0.95UC 9.6 22 103 34-13-21

PAVEMENT, Approximately 2  inches asphaltic concrete
underlain by about 10  inches sand with stone fragments
and clay pockets

LEAN CLAY (CL), dark gray, medium stiff to very stiff
-with silt seams 1 to 4 feet

-with calcareous nodules below 4 feet

Boring Terminated at 5 Feet

1.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-2
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed

S
A

M
P

LE
 T

Y
P

E



4.0 (HP)

2.25 (HP)

1.0 (HP)

13 35-15-20

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 11 inches sand with stone fragments
and clay pockets

FILL - LEAN CLAY (CL), dark gray and brown, with shell
fragments

FILL - LEAN CLAY (CL), dark gray, medium stiff, with silt
seams

Boring Terminated at 5 Feet

1.0

4.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-3
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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4.0 (HP)

1.5 (HP)

1.25 (HP)

1.67 12.8 17 114 38-15-23

PAVEMENT, Approximately 2.5  inches asphaltic
concrete underlain by about 14.5  inches sand with stones

LEAN CLAY (CL), dark gray, stiff to very stiff

-with silt seams 1 to 2 feet
-gray below 2 feet

Boring Terminated at 5 Feet

1.3

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-4
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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4.0 (HP)

1.5 (HP)

1.25 (HP)

18 24-14-10

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 8  inches sand with stones

LEAN CLAY (CL), dark gray, stiff to very stiff
-with silt seams 1 to 2 feet

-reddish brown and gray below 4 feet

Boring Terminated at 5 Feet

0.8

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3959° Longitude: -95.1066°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-5
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.5 (HP)

1.5 (HP)

1.25 (HP)

20 47-14-33

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 11 inches sand with stones

LEAN CLAY (CL), dark gray, stiff

-tan and light gray with ferrous and calcareous nodules
below 2 feet

Boring Terminated at 5 Feet

1.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3668° Longitude: -95.1066°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-6
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.75 (HP)

1.75 (HP)

1.25 (HP)

0.98UC 8.3 20 108 31-15-16

PAVEMENT, Approximately 2.5  inches asphaltic
concrete underlain by about 11 inches sand with stone
fragments

LEAN CLAY (CL), dark gray, medium stiff to stiff
-with silt seams 1 to 2 feet

-tan and gray with ferrous and calcreous nodules below 2
feet

Boring Terminated at 5 Feet

1.1

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3647° Longitude: -95.1066°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-7
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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4.0 (HP)

1.25 (HP)

1.5 (HP)

19 44-16-28

PAVEMENT, Approximately 3 inches asphaltic concrete
underlain by about 12  inches sand with stone fragments

FILL - LEAN CLAY (CL), dark gray, with shell fragments

LEAN CLAY (CL), dark gray, stiff

-gray below 4 feet

Boring Terminated at 5 Feet

1.3

2.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3627° Longitude: -95.1066°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-8
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.25 (HP)

1.75 (HP)

1.5 (HP)

24 51-18-33

PAVEMENT, Approximately 2.5  inches asphaltic
concrete underlain by about 8  inches sand with stones

FAT CLAY (CH), dark gray, stiff

-gray below 4 feet

Boring Terminated at 5 Feet

0.8

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3606° Longitude: -95.1066°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-9
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue T
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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0.5 (HP)

1.5 (HP)

1.5 (HP)

17 35-17-18

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 10 inches sand with stones

LEAN CLAY (CL), dark gray, soft to stiff

-gray below 4 feet

Boring Terminated at 5 Feet

1.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3842° Longitude: -95.0853°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-10
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue L
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.0 (HP)

2.0 (HP)

1.5 (HP)

15 36-16-20

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 9  inches sand with stones

LEAN CLAY (CL), dark gray, stiff

-gray below 4 feet

Boring Terminated at 5 Feet

0.9

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3821° Longitude: -95.0852°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-11
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue L
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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0.75 (HP)

1.5 (HP)

2.0 (HP)

1.43UC 13.5 21 104 40-15-25

PAVEMENT, Approximately 1.5  inches asphaltic
concrete underlain by about 8  inches sand with stones

LEAN CLAY (CL), dark gray, medium stiff to stiff
-with silt seams 1 to 2 feet

-gray below 4 feet

Boring Terminated at 5 Feet

0.8

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-12
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue L
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.5 (HP)

2.0 (HP)

2.25 (HP)

21 29-15-14

PAVEMENT, Approximately 1 inch asphaltic concrete
underlain by about 10 inches sand with stones

LEAN CLAY (CL), dark gray, stiff to very stiff

-with calcareous nodules below 2 feet

-tan and light gray with ferrous nodules below 4 feet

Boring Terminated at 5 Feet

0.9

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3781° Longitude: -95.0853°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-13
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue L
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.5 (HP)

1.0 (HP)

1.25 (HP)

1.11UC 14.3 19 110 30-14-16

PAVEMENT, Approximately 1.5 inches asphaltic
concrete underlain by about 9  inches sand with stones

LEAN CLAY (CL), dark gray, medium stiff to stiff

-with silt seams below 4 feet

Boring Terminated at 5 Feet

0.9

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3753° Longitude: -95.0852°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-14
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue L
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.0 (HP)

1.5 (HP)

1.25 (HP)

1.13UC 12.8 22 103 36-10-26

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 6  inches sand with stones
LEAN CLAY (CL), dark gray, medium stiff to stiff

-with calcareous nodules below 4 feet

Boring Terminated at 5 Feet

0.6

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3912° Longitude: -95.0985°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-15
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.75 (HP)

2.0 (HP)

2.5 (HP)

17 35-14-21

PAVEMENT, Approximately 1.5  inches asphaltic
concrete underlain by about 6 inches sand with stones
LEAN CLAY (CL), dark gray, stiff to very stiff

-tan and light gray with calcareous nodules below 2 feet

Boring Terminated at 5 Feet

0.6

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3933° Longitude: -95.0985°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-16
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.5 (HP)

1.5 (HP)

1.75 (HP)

16 33-14-19

PAVEMENT, Approximately 2  inches asphaltic concrete
underlain by about 6 inches sand with stone fragments
LEAN CLAY (CL), dark gray, stiff to very stiff
-with silt seams 1 to 2 feet

-with ferrous nodules 2 to 4 feet

Boring Terminated at 5 Feet

0.6

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3954° Longitude: -95.985°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-17
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.25 (HP)

1.75 (HP)

2.25 (HP)

15 31-15-16

PAVEMENT, Approximately 2  inches asphaltic concrete
underlain by about 7  inches sand with stones

LEAN CLAY (CL), dark gray, stiff to very stiff
-with silt seams 1 to 2 feet

-gray below 2 feet

Boring Terminated at 5 Feet

0.8

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3975° Longitude: -95.0985°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-18
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.25 (HP)

1.75 (HP)

2.0 (HP)

1.66UC 13.1 19 106 37-15-22

PAVEMENT, Approximately 1.5  inches asphaltic
concrete underlain by about 6  inches sand with stones
LEAN CLAY (CL), dark gray, stiff to very stiff
-with silt pockets 1 to 2 feet

-with calcareous nodules below 4 feet

Boring Terminated at 5 Feet

0.6

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.3996° Longitude: -95.0985°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-19
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.0 (HP)

1.5 (HP)

2.25 (HP)

28 54-18-36

PAVEMENT, Approximately 1.5  inches asphaltic
concrete underlain by about 4  inches sand with stones
FAT CLAY (CH), dark gray, stiff to very stiff

-gray below 2 feet

Boring Terminated at 5 Feet

0.5

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.4017° Longitude: -95.0985°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-20
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.25 (HP)

1.25 (HP)

1.75 (HP)

2.25UC 13.9 20 107 42-14-28

PAVEMENT, Approximately 1.5  inches asphaltic
concrete underlain by about 4  inches sand with stone
fragments
LEAN CLAY (CL), dark gray, stiff to very stiff

-gray below 4 feet

Boring Terminated at 5 Feet

0.5

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.4038° Longitude: -95.0985°

G
R

A
P

H
IC

 L
O

G

DEPTH

Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-21
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.0 (HP)

1.5 (HP)

1.75 (HP)

0.81UC 15 14 217 26-19-7

PAVEMENT, Approximately 2  inches asphaltic concrete
underlain by about 3  inches sand with stone fragments
SILTY CLAY (CL-ML), dark gray, medium stiff

LEAN CLAY (CL), tan and light gray, stiff, with
calcareous nodules

Boring Terminated at 5 Feet

0.4

2.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.406° Longitude: -95.0985°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-22
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.0 (HP)

2.25 (HP)

2.5 (HP)

26 51-17-34

PAVEMENT, Approximately 2  inches asphaltic concrete
underlain by about 4 inches sand with stones
FAT CLAY (CH), gray, stiff to very stiff

-tan and light gray below 4 feet

Boring Terminated at 5 Feet

0.5

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.408° Longitude: -95.0985°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-23
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.5 (HP)

1.75 (HP)

2.25 (HP)

0.49UC 7.8 18 104 33-15-18

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 6  inches sand with stones
LEAN CLAY (CL), tan and light gray, soft to very stiff,
with calcareous nodules

Boring Terminated at 5 Feet

0.7

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.4101° Longitude: -95.0985°

G
R

A
P

H
IC

 L
O

G

DEPTH

Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-24
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-09-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-09-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.0 (HP)

1.5 (HP)

1.0 (HP)

15 32-14-18

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 6 inches sand with stones
LEAN CLAY (CL), dark gray, medium stiff to stiff

-tan and light gray with ferrous and calcareous nodules
below 2 feet

Boring Terminated at 5 Feet

0.6

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.4122° Longitude: -95.0985°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-25
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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2.25 (HP)

2.25 (HP)

1.75 (HP)

1.66 9.3 24 98 58-15-43

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 6.5 inches sand with stone fragments

LEAN CLAY (CL), dark gray, very stiff

FAT CLAY (CH), tan and light gray, stiff

-with calcareous nodules 2 to 4 feet

Boring Terminated at 5 Feet

0.7

2.0

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.4143° Longitude: -95.0985°
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Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-26
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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1.75 (HP)

2.5 (HP)

2.75 (HP)

17 47-15-32

PAVEMENT, Approximately 2 inches asphaltic concrete
underlain by about 7 inches sand with stone fragments

LEAN CLAY (CL), dark gray, stiff to very stiff

Boring Terminated at 5 Feet

0.8

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.4162° Longitude: -95.0985°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-27
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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3.0 (HP)

2.5 (HP)

2.25 (HP)

1.71UC 3.4 21 95 58-16-42

PAVEMENT, Approximately 1.5 inches asphaltic
concrete underlain by about 4 inches sand with stones and
clay pockets
FAT CLAY (CH), dark gray, stiff to very stiff

Boring Terminated at 5 Feet

0.5

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 29.4185° Longitude: -95.0985°
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Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-28
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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4.0 (HP)

3.5 (HP)

2.0 (HP)

15 56-17-39

PAVEMENT, Approximately 1.5 inches asphaltic
concrete underlain by about 4.5 inches sand with stone
fragments and clay pockets
FAT CLAY (CH), dark gray, stiff to very stiff

Boring Terminated at 5 Feet

0.5

5.0

Stratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 IS

 N
O

T
 V

A
LI

D
 IF

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L 
R

E
P

O
R

T
. 

G
E

O
 S

M
A

R
T

 L
O

G
-N

O
 W

E
LL

  9
11

95
0

42
 A

V
E

N
U

E
 L

, Q
, 

A
N

D
 .G

P
J 

 T
E

R
R

A
C

O
N

_D
A

T
A

T
E

M
P

LA
T

E
.G

D
T

  1
1/

12
/1

9

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

D
E

P
T

H
 (

F
t.)

5

STRENGTH TEST

F
IE

LD
 T

E
S

T
R

E
S

U
LT

S

C
O

M
P

R
E

S
S

IV
E

S
T

R
E

N
G

T
H

(t
sf

)

T
E

S
T

 T
Y

P
E

S
T

R
A

IN
 (

%
)

P
E

R
C

E
N

T
 F

IN
E

S

W
A

T
E

R
C

O
N

T
E

N
T

 (
%

)

D
R

Y
 U

N
IT

W
E

IG
H

T
 (

pc
f)

ATTERBERG
LIMITS

LL-PL-PI

LOCATION See Exploration Plan

Latitude: 29.4204° Longitude: -95.0985°

G
R

A
P

H
IC

 L
O

G

DEPTH

Page 1 of 1

Advancement Method:
Dry augered to a depth of about 5 feet

Abandonment Method:
Boring backfilled with soil cuttings and patched at the
surface with asphaltic concrete

551 W League City Pkwy, Ste F
League City, TX

Notes:

Project No.: 91195042

Drill Rig: Truck-mounted

BORING LOG NO. B-29
Terra Associates, Inc.CLIENT:
Houston, Texas

Driller: Herman Drilling

Boring Completed: 10-10-2019

PROJECT:  Avenue L, Q, and T Road Repair

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Avenue Q
                    Santa Fe, Texas
SITE:

Boring Started: 10-10-2019WATER LEVEL OBSERVATIONS
No free water observed
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0.25 to 0.50

> 4.00

2.00 to 4.00

1.00 to 2.00

0.50 to 1.00

less than 0.25

Unconfined Compressive Strength
Qu, (tsf)

Auger
Cuttings

Shelby
Tube

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their
dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils
have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic,
and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents
may be added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are
defined on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

GRAIN SIZE TERMINOLOGY

RELATIVE PROPORTIONS OF FINESRELATIVE PROPORTIONS OF SAND AND GRAVEL

DESCRIPTIVE SOIL CLASSIFICATION

LOCATION AND ELEVATION NOTES

SAMPLING WATER LEVEL FIELD TESTS
N

(HP)

(T)

(DCP)

UC

(PID)

(OVA)

Standard Penetration Test
Resistance (Blows/Ft.)

Hand Penetrometer

Torvane

Dynamic Cone Penetrometer

Unconfined Compressive
Strength

Photo-Ionization Detector

Organic Vapor Analyzer

Medium

0Over 12 in. (300 mm)

>12

5-12

<5

Percent of
Dry Weight

TermMajor Component of Sample

Modifier

With

Trace

Descriptive Term(s) of
other constituents

>30Modifier

<15

Percent of
Dry Weight

Descriptive Term(s) of
other constituents

With 15-29

High

Trace

PLASTICITY DESCRIPTION

Water levels indicated on the soil boring logs are
the levels measured in the borehole at the times
indicated. Groundwater level variations will occur
over time. In low permeability soils, accurate
determination of groundwater levels is not
possible with short term water level
observations.

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS
GENERAL NOTES

> 30

11 - 30

1 - 10Low

Non-plastic

Plasticity Index

#4 to #200 sieve (4.75mm to 0.075mm

Boulders

12 in. to 3 in. (300mm to 75mm)Cobbles

3 in. to #4 sieve (75mm to 4.75 mm)Gravel

Sand

Passing #200 sieve (0.075mm)Silt or Clay

Particle Size

Water Level After
a Specified Period of Time

Water Level After a
Specified Period of Time

Water Initially
Encountered

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The
accuracy of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical
survey was conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from
topographic maps of the area.

Standard Penetration or
N-Value

Blows/Ft.

Descriptive Term
(Density)

CONSISTENCY OF FINE-GRAINED SOILS

Hard

15 - 30Very Stiff> 50Very Dense

8 - 15Stiff30 - 50Dense

4 - 8Medium Stiff10 - 29Medium Dense

2 - 4Soft4 - 9Loose

0 - 1Very Soft0 - 3Very Loose

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field visual-manual

procedures or standard penetration resistance

STRENGTH TERMS

> 30

Descriptive Term
(Consistency)

Standard Penetration or
N-Value

Blows/Ft.

RELATIVE DENSITY OF COARSE-GRAINED SOILS

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance
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