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Request for Authorization to Disturb Final Cover Over Closed MSW Landfill for Non-Enclosed Structure 

Texas Commission on Environmental Quality 

Request for Authorization to Disturb Final Cover 
Over Closed Municipal Solid Waste Landfill for 

Non-Enclosed Structure 

Application Tracking Information 
Applicant Name: 

Facility Name:   

Initial Submission Date: 

Revision Date:    

Use this form to request authorization to disturb final cover over a closed municipal solid 
waste (MSW) landfill, including test borings and other excavations. Rules about use of land 
over a closed MSW landfill are in Title 30, Texas Administrative Code1, Chapter 330, 
Subchapter T. Instructions for completing this form are provided in form 20787-instr2. 
Include a Core Data Form, available at www.tceq.texas.gov/goto/coredata with the 
application. If you have questions, contact the Municipal Solid Waste Permits Section by 
email to mswper@tceq.texas.gov, or by phone at 512-239-2335. 

Application Data 

1. Application Type

 New Authorization  Revision to Existing Authorization Number 

2. Submission Type

 Initial Submission  Response to Notice of Deficiency (NOD) 

3. Confidential Documents

Does the application contain confidential documents? 

 Yes  No 

If Yes, reference the confidential documents in the application, but submit the confidential 
documents as an attachment in a separate binder marked CONFIDENTIAL. 

1 www.tceq.texas.gov/goto/view-30tac 
2 www.tceq.texas.gov/downloads/permitting/waste-permits/msw/forms/20787-instr.pdf 

TCEQ-20787 (Rev. 10-06-22) 
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4. Enrollment in Other TCEQ Programs

Is the site enrolled in other TCEQ programs? 

 Yes  No 

If Yes, indicate the program(s) and program ID numbers: 

5. Landfill Permit Status [30 TAC 330.954]

Indicate if the landfill has an existing municipal solid waste (MSW) permit, and the physical 
status of the landfill: 

 Unpermitted Landfill 

 Revoked MSW Permit 

 Existing MSW Permit, Landfill Active 

 Existing MSW Permit, Landfill in Post-Closure Care 

If the landfill has an existing MSW permit, this Subchapter T disturbance application must 
be submitted as an attachment to an application to modify or amend the existing permit. 

6. Project Description

Briefly describe the proposed disturbance of the final cover of the closed landfill. 

7. Facility Information

Facility Name:    

Regulated Entity Reference Number: RN 

Street or Physical Address:    

City:                           County:  State: TX  Zip Code: 

Phone Number:    
Email Address:    
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8. Contact Information

Applicant 

Name:    
Customer Reference Number: CN 
Mailing Address:    
City:     County:  State:  Zip Code: 

Phone Number:    
Email Address:    

Property Owner (if different from Applicant) 

Name:    
Customer Reference Number: CN 
Mailing Address:    

City:     County:  State:  Zip Code: 

Phone Number:    
Email Address:    

     

Consultant (if applicable) 

Firm Name:    
Texas Board of Professional Engineers and Land Surveyors Firm Number: 
Mailing Address:   

City:                  County:    State:        Zip Code:
Consultant Name:   

Phone Number:   

Email Address:   

9. Soil Test Required before Development [30 TAC 330.953]

Was the existence of a closed MSW landfill determined by a licensed professional engineer 
during the development of a tract of land greater than one acre? 

 Yes  No 

If Yes, did the engineer who determined the existence of the closed MSW landfill notify the 
following persons of that determination within 30 days: each owner and lessee of the tract, 
the TCEQ executive director, local government officials with the authority to disapprove the 
application for development, and the regional council of governments? 

 Yes  No 
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10. Notice to Real Property Records [30 TAC 330.962]

Has the property owner filed for record in the real property records in the county where the 
land is located a written notice stating: (1) the former use of the facility; (2) the legal 
description of the tract of land that contains the closed MSW landfill; (3) notice that 
restrictions on the development or lease of the land exist in Texas Health and Safety Code, 
Chapter 361, Subchapter R and Subchapter T; and (4) and the name of the owner? 

 Yes  No 

11. Notice to Buyers, Lessees, and Occupants [30 TAC 330.963]

Are there any lessees or occupants of structures overlying a closed MSW landfill unit on the 
property? 

 Yes  No 

If Yes, has the property owner notified each lessee and each occupant of a structure that 
overlies the landfill unit of: (1) the land's former use as a landfill; and (2) the structural 
controls in place to minimize potential future danger posed by the closed MSW landfill? 

 Yes  No 

12. Lease Restrictions [30 TAC 330.964]

Is the property leased or offered for lease? 

 Yes  No 

If Yes, is existing development on the land in compliance with 30 TAC Chapter 330, 
Subchapter T? 

 Yes  No 

Previous Subchapter T approval number(s): 

Was each lessee or prospective lessee given notice of what is required to bring the property 
and any development on the property into compliance with Subchapter T and the 
prohibitions or requirements for future development imposed by Subchapter T and by any 
development permit issued for development of the property under Subchapter T? 

 Yes  No 
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Attachments 

Attachments for New Authorization Request 

Attachments Table—Required attachments. 

Required Attachments Attachment 
Number 

Existing Conditions Summary [330.960(2)] 

Project description [330.960(3)] 

Construction/investigation process [330.960(4)] 

Water, methane, and excavated material management [330.960(5)] 

Maps and drawings [330.960(6)] 

Engineering plans [330.960(7)] 

Notice to Real Property Records [330.962(a)] 

Attachments Table—Additional attachments that may be required. 

Additional Attachments 
(select all that apply and add others as needed) 

Attachment 
Number 

 Confidential Documents 

 TCEQ Core Data Form(s) 

 Notices of Landfill Determination [330.953(d)] 

 Notice(s) to Buyers, Lessees, and Occupants [330.963(b)] 

 Notice(s) of Lease Restrictions [330.964(b)] 

 Soil Test Procedures and Results 

 Methane Monitoring Documentation 

 Groundwater Monitoring Documentation 

 Waste Disposal Documentation 

 Other (describe): 

 Other (describe): 
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Attachments for Revision to Existing Authorization or Revision to Pending 
Authorization Request 

Attachments Table—Required attachments. 

Required Attachments Attachment 
Number 

Description of Proposed Revisions to Existing Authorization 

Set of Marked (Redline/Strikeout) Revised Pages 

Set of Unmarked Revised Pages 



ATTACHMENT 1 

NARRATIVE 
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1.0 Introduction 
 
This Application to Disturb Final Cover Over Closed Municipal Solid Waste Landfill for Non-
Enclosed Structure has been prepared by SKA Consulting, L.P. (SKA) on behalf of Bissonnet 
136, LLC (Bissonnet and Applicant).  Bissonnet is a Delaware corporation registered to do 
business in Texas.  The Texas Secretary of State registration is provided in Appendix 1.  A 
Core Data form for Bissonnet is provided in Appendix 1. 
 
1.1 Project Description 
 
The Subject Property is approximately 136.888 acres located at 12000 Bissonnet Street in 
Houston, Harris County, Texas (Figure 1).  The Subject Property includes the closed 118.778-
acre Doty Sand Pit Venture (DSPV) Landfill [Municipal Solid Waste (MSW) Permit No. 1247] 
and the closed Olshan Demolishing Landfill (MSW Permit No. 1259, revoked).  The DSPV 
Landfill is currently in post-closure care while the Olshan Demolishing Landfill completed post 
closure care and MSW Permit No. 1259 was revoked in 2002.  See Figure 1 for Subject 
Property location. 
 
This Application to Disturb Final Cover Over Closed Municipal Solid Waste Landfill for Non-
Enclosed Structure pertains to the development of site infrastructure (roads, utilities, drainage, 
and detention) needed to support further development of the Subject Property.  The proposed 
infrastructure does not contain any structures suitable for human occupancy.   
 
1.2 Existing Site Conditions and History 
 
The DSPV Landfill was vacant land since at least 1939 until development of the property began 
in the 1960’s as a sand mining operation.  As the sand was mined out, the property was 
converted to a Type IV construction and demolition debris landfill in the 1970’s.  The DSPV 
Landfill operated from the 1970s to 1999 and has been in post closure care since closed.  The 
landfill is currently capped with an original compacted clay layer to isolate the waste and prevent 
infiltration of precipitation.  The Sugar Hills Golf Course operated on the DSPV Landfill from 
2000 to 2005.  Over a million cubic yards of fill soil was brought on site to shape the golf course.  
The clay cap is covered by up to 15 feet of soil (golf course soil) that was placed to shape the 
golf course in 2000.  The DSPV Landfill property has been vacant land since the closing of the 
Sugar Hills Golf Course in 2005.  The DSPV Landfill property still exhibits evidence of being 
developed as a golf course.  The existing surface cover is fully vegetated and semi-annually 
maintained.  A general topographic map of the Subject Property is provided as Figure 2.  The 
surrounding land use is shown on Figure 3.  The prevailing wind direction is shown on Figure 
4. 
 
On July 17, 1977, the Harris County Health Department issued a license to Doty Sand Pit, Inc. 
to operate a sanitary landfill.  On May 11, 1981, the Texas Department of Health (TDH) issued a 
Type IV MSW Landfill permit to Doty Sand Pit, Inc.  On March 13, 1985, the Texas Health 
Department transferred the Type IV MSW Landfill permit to Doty Sand Pit Venture.  Based on 
the April 28, 1999, letter from ENSR to the Texas Natural Resource Conservation Commission 
(TNRCC, currently named the TCEQ), final cover was documented as being in place and the 
landfill was closed.   
 
The Olshan Demolishing Landfill is a closed Type IV landfill (formerly Municipal Solid Waste 
[MSW]) Permit No. 1259 [revoked]) that received waste from September 1976 until July 1987.  
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In 2002, the Olshan Landfill ended post closure care, and the permit was revoked.  The Sugar 
Hills Golf Course operated from approximately 2000 to 2005 on top of the landfill.  Since the 
Sugar Hills Golf Course closed, the closed landfill has remained undeveloped.  The DSPV 
Landfill (MSW Permit No. 1247) is located adjacently south and west of the Olshan landfill. 
 
The extent of waste disposal as documented by ENSR in both landfills is provided on the site 
plan in Figure 5. 
 
On June 26, 2019, Bissonnet 136, LLC acquired the DSPV Landfill property and adjacent 
Olshan Demolishing Landfill property.  See property deed in Appendix 1.  In June 2020, MSW 
Permit No. 1247 was transferred to Northwest Metro Holding CS 34, Ltd (Northwest Metro), a 
related entity to Bissonnet 136, LLC.  Northwest Metro has installed additional gas vents, 
repaired the gas monitoring probe network, and removed ponded surface water.  As property 
owner, Bissonnet 126, LLC has obtained a Municipal Setting Designation (MSD) for the DSPV 
Landfill property, the Olshan Demolishing Landfill property, and adjacent City of Houston rights-
of-way.  Northwest Metro has an MSW permit revocation request for MSW Permit No. 1247 
pending before the TCEQ.  
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2.0 Authority and Coordination   
 
This Application to Disturb Final Cover Over Closed Municipal Solid Waste Landfill for Non-
Enclosed Structure is submitted for the proposed development of civil infrastructure 
improvements such as roads, grading, utilities, drainage, and detention on the Subject Property. 
 
2.1 Legal Authority  
 
Bissonnet 136, LLC was incorporated in the State of Texas Partners, LLC on June 13, 2019.  
Bissonnet 136, LLC is in good standing with the State of Texas.  Please see Appendix 1 for the 
certificate of incorporation and certificate of good standing. 
 
2.2 Notice of Engineer Appointment  
 
The Applicant has appointed Mike Schultz, P.E. (TX PE 68765) of SKA Consulting, L.P. as the 
Applicant’s Environmental Engineer for this Application for Development Permit.  SKA 
Consulting, L.P. is licensed Texas engineering firm F-5009. 
 
The Applicant’s Geotechnical Engineer for the Application for Development Permit is Gary 
Goodheart, P.E. (TX PE 141883) of Goodheart & Associates, LLC.  Goodheart & Associates, 
LLC is licensed Texas engineering firm F-21548. 
 
The Applicant’s Civil Engineer for the Application for Development Permit is Rosie Kaetzer, P.E. 
(TX PE 110833) of Kimley-Horn and Associates, Inc.  Kimley-Horn and Associates, Inc. is 
licensed Texas engineering firm F-928. 
 
2.3 Subject Property Legal Description 
 
The Subject Property legal description is provided with the deed in Appendix 1.  A site survey is 
included in Appendix 1. 
 

2.4  Notice to Real Property Records 
 
A Notice to Real Property Records, Buyers, Lessees and Occupants Regarding Land Which 
Overlies a Closed Municipal Solid Waste Landfill was filed in the real property records of Harris 
County, Texas by Bissonnet 136, LLC on May 20, 2022.  A copy of the Notice is provided in 
Appendix 1. 
 
An environmental notice to future buyers, lessees, and occupants is also provided in Appendix 1. 
 
2.5 Surrounding Land Uses 
 
The land uses surrounding the Subject Property are shown on Figure 3 along with schools, 
licensed day care facilities, hospitals, parks, and health care facilities. 
 
2.6  Permit Fees  
 
The permit modification to MSW No. 1247 fee is $150.  A copy of the fee payment for the permit 
modification is also provided in Appendix 1. 
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2.7 Public Involvement Plan  
 
A public participation plan (TCEQ Form 20960) has been completed and is included in 
Appendix 1.  It appears that an Authorization to Disturb Final Cover Over Closed Municipal 
Solid Waste Landfill for Non-enclosed Structures is not a permit requiring public participation. 
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3.0 Subsurface Description 
 
This Application to Disturb Final Cover Over Closed Municipal Solid Waste Landfill for Non-
Enclosed Structure is submitted for the proposed development of site infrastructure such as 
roads, utilities, grading and drainage, and detention ponds. 
 
3.1 Soil Tests  
 
A preliminary geotechnical investigation was performed on the Subject Property by Civil and 
Environmental Consultants, Inc. (CES) in 2006 in which 53 soil borings were installed.  The 
depth of the soil borings ranged from 2.8 feet to 62 feet.  Five soil boring fully penetrated the 
waste.  The thickness of the cap and golf course fill soil over the landfill waste ranged from 2.8 
feet to 16.5 feet with an average cap and golf course fill soil thickness of 7.8 feet.  Of the soil 
borings that fully penetrated the landfill, the waste thickness ranged from 11.5 to 54 feet with an 
average waste thickness of 37.5 feet.  The preliminary CES geotechnical report is provided in 
Appendix 2.  CES has provided permission to utilize its geotechnical report in this Application 
to Disturb Final Cover Over Closed Municipal Solid Waste Landfill for Non-Enclosed Structure. 
 
A more focused geotechnical investigation was performed on a 12-acre parcel in the south-
central area of the Subject Property by Goodheart & Associates, PLLC (Goodheart) for Impact 
Residential Development (Impact) in 2022.  Goodheart installed 12 soil borings to evaluate the 
soil conditions beneath five planned apartment buildings and a clubhouse.  The depth of the soil 
borings ranged from 10 feet to 75 feet.  Five of the soil borings fully penetrated the landfill.  The 
thickness of the cap and fill soil ranged from 2.5 to 13.5 feet with an average thickness of 7.1 
feet.  Of the soil borings that fully penetrated the landfill, the waste thickness ranged from 45 to 
68.5 feet thick with an average thickness of 51.5 feet.  The Goodheart geotechnical report for 
Impact is provided in Appendix 2.  This report was previously provided to TCEQ as part of 
Impact’s Application for Development Permit for Proposed Enclosed Structure over a Closed 
Municipal Solid Waste Landfill dated September 22, 2023, and as such this geotechnical report 
is a public document. 
 
Goodheart performed another focused geotechnical investigation on an 11-acre parcel in the 
southwest corner of the Subject Property for Lincoln Avenue Capital (LAC) in 2023.  Goodheart 
installed 19 soil borings to evaluate the soil conditions beneath seven planned apartment 
buildings and a clubhouse.  The depth of the soil borings ranged from 10 feet to 60 feet.  All but 
five of the soil borings fully penetrated the landfill.  The thickness of the cap and fill soil ranged 
from 6.5 to 14.5 feet with an average thickness of 8.1 feet.  Of the soil borings that fully 
penetrated the landfill, the waste thickness ranged from 16 to 51 feet thick with an average 
thickness of 30.6 feet.  The Goodheart geotechnical report for LAC is provided in Appendix 2.  
LAC has provided permission to utilize its geotechnical report in this Application to Disturb Final 
Cover Over Closed Municipal Solid Waste Landfill for Non-Enclosed Structure.  LAC plans to 
submit an Application for Development Permit for Proposed Enclosed Structure over a Closed 
Municipal Solid Waste Landfill in the near future. 
 
SKA also performed soil and groundwater assessments of the Subject Property for an Affected 
Property Assessment Report (APAR) dated October 3, 2022, that has been submitted to TCEQ.  
The affected property assessment included the installation of 35 soil borings and 18 first 
groundwater-bearing unit (GWBU) monitoring wells and three second GWBU monitoring wells.  
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Soil borings and monitoring wells are shown on Figure 6 and Figure 7, respectively.  Boring 
logs for these soil borings and monitoring wells are included in Appendix 3.  In addition, SKA 
developed three cross sections across the Subject Property that are also included in drawings 
Appendix 3-1, 3-2, and 3-2. 
 
In addition to the geotechnical studies described above, SKA also performed a focused 
geotechnical investigation of the proposed detention pond areas and installed a total of 15 soil 
borings (SB-49 through SB-63) as shown in drawing Appendix 3-4.  Boring logs for soil borings 
SB-49 through SB-63 are provided in Appendix 3.  Five soil borings (SB-59 through SB-63) 
were installed on the south side of the DSPV Landfill in the proposed location of Ponds 1 and 2.  
In this area the cap and golf course fill soil ranged from 6 to 18 feet thick with an average 
thickness of 14 feet.  The waste thickness ranged from 10 feet to 38 feet with an average 
thickness of 26 feet.  Detention Pond 3 will be located on the DSPV Landfill and the Olshan 
Landfill.  Three soil boring (SB-49 through SB-51) were located in the DSPV Landfill portion of 
Pond 3 while six soil borings (SB-52 through SB-58) were located in the Olshan Landfill portion 
of Pond 3.  In this area the cap and golf course fill soil ranged from 0 to 12.5 feet thick with an 
average thickness of 7.4 feet.  The waste thickness ranged from 30 feet to 51 feet with an 
average thickness of 36 feet.  As shown on the boring logs, these borings were also temporarily 
cased as piezometers to measure depth to leachate.  Four of the piezometers were sampled to 
characterize the leachate in the event leachate would ever need to be managed.  In 2015, a 
prior property owner/permittee removed the cap and golf course soil from a portion of the 
Olshan Landfill in anticipation of mining the landfill as evidenced by the logs for soil borings SB-
52, SB-55, and SB-56.  A landfill mining registration was obtained from TCEQ in 2016, but 
landfill mining never commenced and the landfill mining registration was canceled by TCEQ in 
2018.  These areas will be lined with a minimum of 2 feet of compacted clay during the 
construction of Pond 3. 
 
Goodheart recently performed a geotechnical investigation of the perimeter ditch and roadways 
to assess the geotechnical properties of the soils in these areas and the expected depth of 
waste.  Goodheart’s report on this investigation is not yet complete. 
 
3.2 Geology and Soil Statements 
  
Sampling of surface soil [0 to 15 feet below ground surface(ft-bgs)] was performed across the 
DSPV Landfill and Olshan Landfill and the results were provided to the TCEQ MSW Permits 
Section in an Affected Property Assessment Report (APAR) dated October 3, 2022.  The 
affected property in the APAR fully encompassed the Subject Property.  The APAR was 
reviewed and acknowledged by the TCEQ MSW Permits Section by letter dated December 16, 
2022.   
 
A Municipal Setting Designation (MSD) for the DSPV Landfill, the Olshan Landfill, and 
associated City of Houston rights-of-way was certified by the TCEQ on October 12, 2022.  The 
MSD restricts the groundwater from potable use and closes the groundwater-protective soil 
pathway and the groundwater ingestion exposure pathway.  The MSD fully encompasses the 
Subject Property. 
 
The Subject Property contains permitted waste control units (the DSPV Landfill and Olshan 
Landfill); therefore, no subsurface soil samples (greater than 15 ft-bgs) were collected for 
analytical testing.   
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Chemicals of concern (COCs) detected in surface soil (0 to 15 ft-bgs) include the following:  
 

• Metals – arsenic, barium, cadmium, chromium, copper, lead, mercury, molybdenum, 
nickel, selenium, and zinc,  

• VOCs – methylene chloride and total xylenes. 
 
Only arsenic and methylene chloride were identified in surface soil at concentrations exceeding 
their residential assessment levels (RALs) without an MSD in place, as discussed below.  The 
remaining COCs detected in surface soils are below their RALs without an MSD in place.  
 

• Arsenic was detected in two surface soil samples collected from soil borings SB-14 and 
SB-18 at concentrations exceeding its RAL of 5.9 mg/kg without an MSD in place.  
However, the detected arsenic concentrations do not exceed the RAL of 24 mg/kg with 
an MSD in place. 

  

• Methylene chloride was detected in four surface soil samples collected from soil borings 
SB-20, SB-23A, SB-24A and SB-29 at concentrations exceeding its RAL of 0.0065 
mg/kg without an MSD in place.  Groundwater was not affected by methylene chloride; 
as such, the slightly elevated methylene chloride concentrations identified in surface 
soils appear to be protective of groundwater and methylene chloride may potentially be a 
laboratory contaminant.  The detected methylene chloride concentrations do not exceed 
the RAL of 1,500 mg/kg with an MSD in place.   

 
In addition, no evidence of NAPL was identified in surface soils and no potential ecological 
receptors were identified on or within ¼ mile of the DSPV Landfill and Olshan Landfill 
properties. 
 
A surface soil concentration map is included as Figure 6.  A summary of laboratory soil sample 
analytical results for the DSPV Landfill are included in Table 1.    
 
In summary, the Subject Property has an MSD certificate from TCEQ that prevents exposure to 
the designated groundwater for potable purposes (i.e., groundwater ingestion).  With the MSD, 
the GWSoilIng exposure pathway is no longer considered complete, and the RALs are based on 
the TotSoilComb exposure pathway for surface soils (0-15 ft-bgs).  Based on the results of the 
affected property assessment, concentrations detected in surface soils are below their RALs 
with an MSD in place.  Subsurface soils were not analyzed as part of the affected property 
assessment due to the presence of the landfills.  
 
3.3 Groundwater and Surface Water Statements  
 
The Subject Property has an MSD certificate from TCEQ to prevent exposure to, through use of, 
designated groundwater for potable purposes (i.e., groundwater ingestion).  Therefore, the 
GWGWIng exposure pathway will no longer be considered complete, and the RALs for 
groundwater will only be based on the AirGWInh-V exposure pathway.  Based on the groundwater 
analytical data and with the approval of an MSD, the COCs in groundwater at the Subject 
Property do not exceed their respective RALs with an MSD in place. 
 
The compiled results from the groundwater assessment and a discussion of the nature and 
extent of COCs in groundwater are provided for the first and second groundwater-bearing units 
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(GWBUs).  No direct or indirect evidence of NAPL was encountered in groundwater during this 
affected property assessment. 
 
According to groundwater level measurements collected by SKA in January 2020 through 
October 2020, the groundwater flow direction at the Subject Property is generally to the north or 
northeast with an average hydraulic gradient of approximately 0.0015 feet per foot (ft/ft).  The 
October 2020 groundwater gradient map is provided as Figure 7.  
 
A water well search was performed for the Subject Property and the mapped water wells are 
shown on Figure 8.  The water well search results are provided in Appendix 4. 
 
3.3.1 First Groundwater-Bearing Unit 
 
COCs detected in the first GWBU include the following:  
 

• Metals –arsenic, barium, chromium, iron, lead, manganese, selenium, and zinc;  

• VOCs – acetone, benzene, chlorobenzene, chloroform, chloromethane, 1,2-
dichlorobenzene, 1,4-dichlorobenzene, ethylbenzene, p-isopropyltoluene, MEK, MTBE, 
toluene, and total xylenes; 

• SVOCs – benzoic acid; and 

• TPH – the C6 to C12 carbon range.  
 
COC concentrations detected in the first GWBU exceeding their respective RALs without an 
MSD are arsenic, chromium, manganese, and TPH, as described in detail below. 
 

• Arsenic was detected in the first GWBU groundwater samples at concentrations 
exceeding its RAL of 0.010 mg/L in on-site monitoring wells MW-9 and MW-10 and in 
off-site monitoring wells MW-1, MW-2, MW-5, MW-7, and MW-15.  However, the most 
recent groundwater sample collected from monitoring well MW-9 did not exhibit arsenic 
concentrations exceeding its RAL.  The arsenic groundwater contaminant plume is 
delineated in the hydrogeologically downgradient direction by monitoring wells MW-6, 
MW-8, MW-9, MW-11, MW-12, MW-16, and MW-18.  The arsenic groundwater 
contaminant plume is also vertically delineated by monitoring wells MW-1D, MW-2D, and 
MW-3D installed in the second GWBU.    

 

• Chromium was detected in the first GWBU in March 2019 at a concentration exceeding 
its RAL of 0.10 mg/L in off-site monitoring well MW-1.  Subsequent groundwater 
samples collected from monitoring wells MW-1 through MW-18 between September 
2019 and October 2020, however, did not contain concentrations of chromium 
exceeding its RAL.  Based on the extensive groundwater sampling, chromium is not 
considered a COC in groundwater. 

 

• Manganese was detected in the first GWBU at concentrations exceeding its RAL of 1.1 
mg/L in on-site monitoring well MW-10 and off-site monitoring wells MW-1, MW-2, MW-
5, and MW-7.  However, groundwater samples collected from monitoring well MW-10 
between January and July 2020 did not exhibit concentrations of manganese exceeding 
its RAL.  The manganese groundwater contaminant plume is delineated in the 
hydrogeologically downgradient direction by monitoring wells MW-9, MW-11, MW-12, 
MW-16, and MW-18.  The manganese groundwater contaminant plume is also vertically 
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delineated by monitoring wells MW-1D, MW-2D, and MW-3D installed in the second 
GWBU.    

 

• TPH (C6 to C12) was detected in the uppermost GWBU in July 2019 at a concentration 
exceeding its RAL of 0.98 mg/L in off-site monitoring well MW-8.  However, groundwater 
samples collected from this monitoring well between September 2019 and July 2020 
reported no concentrations of TPH (C6 to C12) exceeding its RAL.  Further, no other on-
site or off-site monitoring wells have exhibited detectable concentration of TPH.  Based 
on this extensive groundwater sampling, TPH is not considered a COC in groundwater.   

 
Only arsenic and manganese consistently exceeded their RALs in the groundwater sampled 
from the first GWBU.  There are no known anthropogenic sources of arsenic or manganese in 
site soils or groundwater.  Concentrations of arsenic and manganese in soil minerals tend to 
mobilize due to the reducing geochemical conditions (low oxidation-reduction potential) in the 
landfill leachate and surrounding groundwater caused by decomposition of organic waste in the 
landfill and the consumption of dissolved oxygen and other electron acceptors.  The reducing 
geochemical conditions have caused naturally-occurring arsenic and manganese in the soil 
minerals to become more soluble in groundwater.   
 
In summary, the Subject Property has an MSD certificate from TCEQ that prevents exposure to 
the designated groundwater for potable purposes (i.e., groundwater ingestion).  With the MSD, 
the GWGWIng exposure pathway (groundwater ingestion) is no longer considered complete, and 
the groundwater RALs are based on the AirGWInh-v exposure pathway (inhalation of volatile 
compounds off-gassing from groundwater).  There were no volatile compounds found in 
groundwater and thus no RAL exceedances with an MSD in place. A first GWBU COC 
concentration map is provided as Figure 9.  A summary of laboratory first GWBU sample 
analytical results for the DSPV Landfill are included in Table 2. 
 
3.3.2 Second Groundwater-Bearing Unit 
 
COCs detected in the second GWBU near the Subject Property include the following:  
 

• Metals – arsenic, barium, chromium, iron, lead, manganese, selenium, and zinc; 

• VOCs –  chlorobenzene, chloroform, 1,2-dichlorobenzene, MTBE, and toluene; and 

• SVOCs – bis(2-ethylhexyl)phthalate and 1,2-dichlorobenzene. 
 
A second GWBU COC concentration map is provided as Figure 10.  A summary of laboratory 
second GWBU sample analytical results for the DSPV Landfill are included in Table 2. 
 
COC concentrations were not detected in the second GWBU exceeding their respective RALs 
with or without an MSD.  In summary, COC concentrations in the first and second GWBU do not 
exceed RALs with an MSD in place. 
 
3.3.3 Surface Water 
 
The only surface water on the Subject Property is former borrow pit at the northwest boundary 
of the Subject Property outside of the waste deposition footprint.  The off-site nearest surface 
water body is Harris County Flood Control District (HCFCD) Drainage Ditch D120-00-00 which 
is located adjacent to norther boundary of the Subject Property as shown on Figure 2.  This 
HCFCD ditch flows into Brays Bayou, a tidal stream located approximately 1.8 miles northeast 
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of the Subject Property.  Brays Bayou is TCEQ classified stream Segment 1007B with a use 
classification as navigation and industrial water supply. 
 
Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map Panel No. 
48201C0840L (dated June 18, 2007) indicates that the subject property is classified as Zone X 
(unshaded) except for along the western boundary near Cook Road that is classified as Zone 
AE.  Zone X (unshaded) consists of areas determined by FEMA to be outside the 0.2% annual 
chance floodplain (see Figure 11).  Zone AE consists of areas determined by FEMA to be 
subject to inundation by a 1% annual chance flood.  It should be noted that FEMA has been 
updating Flood Insurance Rate Maps in Harris County after record flooding during Hurricane 
Harvey in 2017, but no update to Panel 48201C0840L has been published.
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4.0 Construction Plans  
 
A complete copy of the as-built construction plans for the proposed development will be 
maintained at the property manager’s office at the Subject Property.  The overall site 
development plan is provided in Sheet C-06 Overall Development Plan in the civil drawing set 
in Appendix 5.   
 
4.1  Ground Improvement 
 
The Applicant does not anticipate any special ground improvement plans for the proposed 
infrastructure construction.  In areas where construction is not immediately planned, surcharging 
with surplus fill soil may be used to enhance compaction.  During infrastructure constructure, 
traditional ground improvement techniques such as proof rolling and roller compacting will be 
used to prepare the subgrade.  However, the effect of these techniques is generally limited to no 
more than two feet.  Therefore, these techniques are not likely to result in any waste compaction 
or to significantly affect the cap. 
 
4.2 Grading and Drainage Plan 
 
The mass grading plan is provided on Sheet C-20 Mass Grading Overall of the civil drawing 
set in Appendix 5.  The cut-and-fill balance on Sheet C-20 indicates a cut of 381,123 cubic 
yards (cy) and fill of 45,833 cy.  The balance of 335,290 cy will be temporarily stockpiled on 
18.23 acres in the northern part of the Subject Property.  This will create an average surcharge 
depth of about 11 feet in the stockpile area.  The stockpiled soil will be used as future parcels 
are developed.  The cut-and-fill balance is shown graphically on Figure 12.  The cut and fill 
volumes shown on Figure 12 indicate the infrastructure development volumes and the initial 12-
acre developed parcel volumes.   
 
The cut areas are largely in the perimeter drainage ditch and in the detention pond areas as 
shown on Sheet C-20 and Sheet C-21 Clay Cap Excavation of the civil drawing set in 
Appendix 5.  If waste is encountered in these areas, the bottom of the excavation will be over-
excavated by 2 feet and backfilled with 2 feet of compacted clay.  The side slopes will also be 
over-excavated by 2 feet up to an elevation 2 feet above the waste occurrence and the side 
slopes will be lined with 2 feet of compacted clay.  
 
Final side slopes for the proposed development will be no steeper than a maximum of 4h:1v 
(25%) and will comply with 30 TAC 330.453(c) except that detention basin side slopes will be 
3h:1v.  The developed areas will have an overall slope of less than 6% as required in 30 TAC 
330.453(c).  Steeper temporary slopes may be used in the stockpile areas.  Slopes will be 
terraced as needed, and promptly revegetated to minimize erosion.  Stormwater pollution 
prevention plan (SWPPP) procedures are described on Sheet C-19 Stormwater Pollution 
Prevention Plan of the civil drawing set in Appendix 5. 
 
Chapter 47, Article XII of the City of Houston Code of Ordinances requires the proposed 
development to have a stormwater quality permit and prescribes the requirements including 
structural controls such as detention.  The City of Houston does not provide regional detention, 
so every development where detention is required must provide its detention.  Stormwater 
detention for the Subject Property is provided by three detention basins developed in series as 
shown on Sheet C-06 Detention Service Area Map in the civil drawing set in Appendix 5.  
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The final detention basin, Basin 3, discharges to HCFCD Drainage Ditch D120-00-00 at the 
northeast corner of the Subject Property. 
Sheet C-07, Sheet C-08, and Sheet C-09 in the civil drawing set in Appendix 5 shows the 
layout of Basins 1, 2, and 3, respectively.  Sheet C-10 shows the cross-section of each basin.  
As shown each basin will have a 2-foot-thick compacted clay liner, overlain by a minimum 30-
mil geomembrane liner, and then overlain by a 2-foot-thick layer of protective loamy soil suitable 
for vegetation.  The compacted clay liner and geomembrane will extend vertically two feet 
above the 100-year design event water surface elevation in each basin.  It is very likely that 
waste will be encountered during basin construction.  The table below compares basin liner 
bottom elevations with top of waste elevations from previous borings in the detention basin 
areas: 
 

Basin Approximate. Clay Liner 
 Bottom Elevation (MSL) 

100-Year Water 
Surface Elevation 

Soil Borings Top of Waste 
Elevation (MSL) 

 
1 

 
69.5 

 
81.0 

SB-59 84.0 

SB-60 82.5 

SB-61 79.3 

SB-62 70.0 

2 69.5 81.0 SB-63 81.3 

 
 
3 

 
 

63.5 

 
 

80.0 

SB-53 75.7 

SB-54 73.9 

SB-55 77.3 

SB-56 77.9 

SB-57 71.4 

SB-58 69.7 

  
The logs for the soil borings referenced above are provided in Appendix 3.  Where waste is 
encountered and removed, the waste will be managed and the excavation backfilled as 
described in Section 4.8. 
 
The basins are designed to pass the run-off from a 100-year design rainfall event and to drain 
as quickly as possible to minimize the occurrence of ponded water.  Table 13 on Sheet C-06 
contains the runoff volumes, rates, and elevations for the three basins.  Note the drain time for 
the 100-year event is 8.89 hours.  The detention basins are not intended to hold water on a 
permanent basis.  The detention basins will be inspected annually for erosion and exposure or 
damage to the liner.  Any repairs needed will be performed promptly.  The detention basins may 
be used for recreational purposes when not in use for detention. 
 
The Subject Property will be developed with a perimeter ditch on the east, south, and west sides 
near the property boundary as shown on Sheet C-20 Mass Grading Overall of the civil drawing 
set in Appendix 5.  The majority of the property drainage will be captured by the perimeter ditch 
as shown on Sheet C-05.2 Existing Drainage Area Map of the civil drawing set in Appendix 5. 
North flowing drainage will be captured by a swale and re-directed eastward to detention basin 
3.  The perimeter ditch segments are discussed further in Section 4.3. 
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4.3 Water, Sewer, Drainage, and Paving Plans 
 
The water, sewer, drainage, and paving plans are provided in Appendix 6.  All potable water 
plumbing and sanitary sewer piping on the Subject Property will be in secondary containment 
using membrane-lined utility trenches as shown in Detail B6 of Sheet C29.0 Construction 
Details (6 of 6) in the water, sewer, drainage, and paving plan set in Appendix 6.  Storm sewer 
piping is wetted only a fraction of the time; therefore, secondary containment for storm sewers 
will be compacted clay lined trenches. 
 
Open ditch drainage plans are provided in the civil drawing set in Appendix 5.  There are three 
ditch segments.  Channel 1 is in the northwest portion of the subject property north of the future 
Lima Drive.  Channel 1 will not be constructed until Subject Property development proceeds 
north of future Lima Drive.  Channel 2 generally runs along the southwest and southern property 
line south of the future Lima Drive to Detention Basin 1.  Channel 3 runs along the southeast 
and eastern property lines from Detention Basin 2 to Detention Basin 3.  Channels 2 and 3 will 
contain a pilot channel for low flows.  See Sheet C-06 Detention Service Area Map in 
Appendix 5 for the locations of each channel segment. 
 
The proposed flow line of the perimeter ditch ranges from elevation 73.7 (Sheet C-11 in 
Appendix 5) to elevation 70.9 (Sheet C-16 in Appendix 5).  Goodheart recently performed a 
geotechnical investigation of the perimeter ditch and roadways to assess the geotechnical 
properties of the soils in these areas and the expected depth of waste.  Goodheart’s report on 
this investigation is not yet complete; however, boring logs indicate that only five of the ten 
boings installed in the footprint of the perimeter ditch found waste.  Where the waste was 
encountered in the perimeter ditch borings, the waste was sufficiently deep (shallowest waste 
occurrence was elevation 67) that waste is unlikely to be encountered in ditch construction and 
at least two feet of compacted clay will exist between the ditch flow line and the waste.  Channel 
cross sections are provided on Sheet C-18 Channel Cross Sections of Appendix 5. 
 
The proposed roadways (Lima Drive and Hilltop Lookout Way) may encounter waste where 
these proposed roadways connect to existing roads (Cook Road and Kirkwood Road) because 
of the reduced grade of the roadways compared to the slope of the landfill (Sheet C-13.0 and 
Sheet C-16.0 of Appendix 6).  Within the interior of the Subject Property, the roadways are built 
on fill placed atop the existing surface (Sheet C-14.0, Sheet C-15.0 and Sheet 17.0 of 
Appendix 6) so no waste is expected to be encountered during this portion of the roadway 
construction. 
 
4.4 Landscape and Irrigation Plans 
 
The unimproved areas of the Subject Property will be landscaped with a mixture of shrubs, 
small shallow-rooted trees, and grasses.  Landscaped and grassy areas of the developed 
Subject Property will be irrigated from the municipal water supply.  All subsurface piping in the 
irrigation system that is continuously pressurized will be installed in lined trenches as shown in 
in Detail B6 of Sheet C29.0 Construction Details (6 of 6) in the water, sewer, drainage, and 
paving plan set in Appendix 6.  Any leaks in the irrigation system piping or broken irrigation 
fixtures will be repaired promptly. 
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4.5 Closure Plan 
 
The entire DSPV Landfill and Olshan Landfill have been closed and capped for more than 20 
years.  In addition, more than a million cubic yards of soil was imported to the site and deposited 
over the compacted clay cap to shape the Sugar Hills Golf Course which operated from 2000 to 
2005.  There are no areas of waste deposition that require closure.  Any areas where waste is 
exposed during the proposed construction will be backfilled with 2 feet of compacted clay 
consistent with the original landfill cap.  Where previously described, additional measures such 
as utility trench lining or detention basin lining will also be put in place. 
 
Any waste that must be excavated during the proposed construction will be stockpiled and 
protected as described in Section 4.8 until the waste can be removed for off-site disposal at an 
approved facility.  Detention basin cross sections are provided on Sheet C-10 Basin Cross 
Section in Appendix 5.  A typical utility installation is shown on Detail B6 of Sheet C29.0 
Construction Details (6 of 6) in the water, sewer, drainage and paving plan set in Appendix 6. 
 
4.6 Landfill Gas Management During Construction 
 
A site-specific health and safety plan shall be prepared and implemented prior to any work 
activities at the site.  A Landtec GEM 5000 Landfill Gas Monitor (GEM 5000) will be used to 
monitor the methane concentrations in the ambient air of the project site during any subsurface 
work or grading activities where waste may be exposed.  If ambient methane concentrations 
exceed 1% [20% of the lower explosive limit (LEL)], the work area will be evacuated until 
methane concentrations dissipate to below 20% of the LEL.  Similarly, the GEM 5000 will be 
used to monitor for hydrogen sulfide in the ambient air during subsurface work or grading 
activities where waste may be exposed.  If ambient hydrogen sulfide concentrations exceed 10 
ppm [OSHA time-weighted average (TWA) concentration], the work area will be evacuated until 
hydrogen sulfide concentrations dissipate to below the TWA. 
 
4.7 Water Management During Construction  
 
The depth to leachate/groundwater will be assessed during any excavation activity or the 
installation of utilities.  If leachate/groundwater is encountered, the planned activity will be 
evaluated to determine if the activity can be performed without removing the 
leachate/groundwater.  Leachate/groundwater that requires removal shall be containerized in 
drums, totes, or tanks.  Containerized leachate/groundwater will be sampled and tested.  
Previous sample results indicate that containerized leachate/groundwater may be disposed to 
the City of Houston sanitary sewer system through a temporary discharge authorization.  If 
sanitary sewer disposal is not an option, leachate/groundwater will be disposed at the 
appropriate off-site facility. 
 
4.8 Waste Management During Construction 
 
If waste must be excavated during construction, the waste shall be stored on plastic sheeting 
and covered by plastic sheeting.  Waste that is exposed but not excavated shall be covered with 
plastic during construction activities.  No waste will be left exposed overnight.  Exposed waste 
areas will be backfilled with a minimum of 2 feet of compacted clay after completion of 
construction activities.  No waste that is removed from an excavation is proposed to be re-
deposited at the site.  The excavated and stockpiled waste will be sampled, profiled, and 
disposed at an approved off-site landfill facility.  Previous waste materials excavated during site 
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investigative activities were profiled as a Class 2 industrial waste and disposed at the Waste 
Corporation of America (WCA) Fort Bend Regional Landfill in Needville, TX. 
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5.0 Operating Plans 
 
The DSPV Landfill is no longer operating though at the time of this submittal, MSW Permit No. 
1247 for the DSPV Landfill is still active.  The MSW permittee has engaged SKA Consulting, 
L.P. to continue the post-closure care activities required under MSW Permit No. 1247.   
 
5.1 Ponded Water 
 
Ponded water, except as permitted in properly designed detention basins, will be eliminated as 
soon as practical in accordance with 30 ATC 330.961(d) through filling and re-grading of the 
ponded areas. 
 
5.2 Surface Water 
 
Surface water pollution will be prevented through the implementation of SWPPP plans as shown 
on Sheet C-19 of Appendix 5 and Sheet C-22.0 and Sheet C-23.0  of Appendix 6. 
 
5.3 Landfill Gas Monitoring 
 
The DSPV Landfill and the adjacent Olshan Demolishing Landfill have a perimeter gas 
collection and control system (GCCS) consisting of more than 120 gas vents and more than 50 
gas monitoring probes.  This GCCS was installed in approximately 2005 and is currently 
monitored quarterly in accordance with MSW Permit No, 1247.  The GCCS reduces the 
potential for landfill gas accumulation on the Subject Property.  
 
Closed subgrade non-enclosed structures, such as utility vaults, will have vent holes in the lids 
to prevent the accumulation of landfill gases.   
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Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 7471A Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 9045C
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg SU

SB-1 1-2 06/18/19 1.09 J 129 <0.139 13.6 5.71 9.07 0.00748 J <0.388 8.24 <0.594 <0.190 28.4 J -

SB-2 2-3 06/20/19 3.31 94.2 <0.135 14.5 4.71 6.30 0.00495 J 0.454 J 10.4 <0.580 <0.186 UJL 37.6 -

SB-3 1-2 06/20/19 1.75 J 130 <0.134 12.0 6.25 8.49 0.00942 J <0.374 8.77 <0.573 <0.183 UJL 33 -

SB-4 0.5-1.5 06/18/19 3.58 159 <0.132 19.0 6.55 12.2 0.00510 J <0.368 12.9 <0.563 <0.180 33.5 J 7.45 

SB-5 1-2 06/20/19 3.42 135 0.152 J 10.2 4.02 J 9.78 0.00820 J 0.482 J 9.56 0.870 J <0.178 UJL 27.3 J -

SB-6 1-2 06/20/19 2.08 J 288 0.133 J 15.5 5.37 11.4 0.00496 J 0.424 J 24.8 <0.515 <0.165 UJL 35.5 -

SB-7 0-1 06/18/19 2.84 112 <0.111 11.2 4.90 17.1 0.00609 J <0.311 8.31 <0.476 <0.152 20.5 J -

SB-8 2-3 06/21/19 1.06 J 55.4 <0.138 15.9 6.42 9.45 0.00590 J <0.384 9.59 0.604 J <0.189 39.5 -

SB-9 0-1 06/18/19 3.23 328 <0.120 17.9 6.16 7.66 <0.00444 0.949 J 15.7 <0.514 <0.165 41.0 -

SB-10 0.5-1.5 06/18/19 1.57 J 90.2 <0.134 9.38 2.92 J 5.81 <0.00389 <0.373 5.77 <0.572 <0.183 14.7 J -

SB-11 3-4 06/18/19 3.13 43.5 <0.135 7.59 6.28 21.5 0.00584 J <0.378 6.71 <0.579 <0.185 19.3 J -

SB-12 3-4 06/21/19 1.04 J 104 <0.142 11.3 6.04 11.8 0.0132 J <0.397 8.04 0.708 J <0.195 58.7 -

SB-13 3-4 06/18/19 2.61 205 <0.128 15.7 6.30 9.56 <0.00463 0.424 J 16.7 <0.545 <0.175 33.7 7.85 

SB-14 4-5 06/18/19 6.68 167 <0.144 21.6 8.17 10.0 0.0106 J 0.642 J 17.1 <0.614 <0.197 38.9 -

SB-15 2-3 06/18/19 2.91 163 <0.130 15.6 6.32 12.5 0.00827 J <0.363 9.57 <0.555 <0.178 28.3 J -

SB-16 1-2 06/21/19 0.902 J 161 <0.136 13.7 6.32 10.0 0.00619 J <0.379 8.80 0.588 J <0.186 44.3 -

2-3 06/20/19 2.43 111 <0.112 7.07 6.28 15.9 0.00930 J 0.314 J 7.52 <0.480 <0.154 74.6 -

10-11 06/20/19 5.68 120 <0.120 13.6 6.06 9.08 0.00719 J <0.335 13.2 <0.513 <0.164 28.1 J -

2-3 06/21/19 1.59 J 73.6 <0.130 9.39 6.85 6.36 0.00725 J <0.362 8.53 <0.554 <0.178 26.3 J -

14-15 06/21/19 10.6 217 <0.118 11.1 15.9 25.8 <0.00428 0.566 J 28.5 1.36 J <0.162 23.9 J -

3-4 06/21/19 2.70 73.9 <0.114 11.0 4.24 7.65 0.00716 J 0.870 J 5.45 0.620 J <0.157 21.0 J 8.97

9-10 06/21/19 2.66 117 <0.130 11.4 7.15 7.11 <0.00441 <0.364 19.4 <0.558 <0.179 27.8 J -

4-5 06/21/19 3.44 140 <0.112 10.1 4.80 11.5 0.00541 J  <0.313 10.1 0.484 J <0.154 26.1 J -

12-13 06/21/19 4.93 140 <0.136 18.1 8.16 14.0 <0.00396 <0.379 12.9 0.787 J <0.186 43.3 -

3-4 06/21/19 1.44 J 100 <0.125 6.75 5.54 10.0 0.0144 J <0.349 5.41 <0.534 <0.171 25.4 J -

7-8 06/21/19 <0.614 24.0 <0.115 3.66 J 1.54 J 4.13 0.00422 J <0.322 3.29 <0.493 <0.158 17.5 J -

2-3 06/18/19 1.91 J 105  JL <0.115 11.4 5.71 7.68 0.0137 J <0.320 6.67 <0.490 <0.157 UJL 23.8 JH -

12-13 06/18/19 2.18 J 140 <0.128 9.01 5.17 4.39 0.00450 J <0.358 9.83 <0.548 <0.175 19.5 J -

4-5 06/18/19 1.37 J 112 <0.131 9.82 5.17 6.70 0.0166 J <0.366 10.2 <0.560 <0.179 21.4 J -

12-13 06/18/19 1.76 J 71.0 <0.119 9.76 3.21 J 3.08 <0.00448 <0.333 8.26 <0.510 <0.163 21.0 J 8.65 

3-4 06/18/19 1.14 J 67.6 <0.116 7.22 5.61 8.43 0.0113 J <0.324 4.76 <0.496 <0.159 14.3 J -

10-11 06/18/19 3.67 46.4 <0.128 9.54 5.46 2.99 <0.00449 <0.358 8.49 <0.548 <0.175 20.0 J -
SB-24

SB-19

SB-20

SB-21

SB-22

SB-23

OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)

TABLE 1
SUMMARY OF SOIL ANALYTICAL RESULTS - METALS & pH

AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-ENCLOSED STRUCTURE

12000 BISSONNET STREET
HOUSTON, HARRIS COUNTY, TEXAS 77099
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RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 8 METALS + COPPER, MOLYBDENUM, NICKEL, & ZINC
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DOTY SAND PIT VENTURE LANDFILL SOIL BORINGS

SB-17

SB-18

DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)

SKA Consulting, L.P.
Houston, Texas
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Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 7471A Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 9045C
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg SU

OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)

TABLE 1
SUMMARY OF SOIL ANALYTICAL RESULTS - METALS & pH

AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-ENCLOSED STRUCTURE

12000 BISSONNET STREET
HOUSTON, HARRIS COUNTY, TEXAS 77099
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RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 8 METALS + COPPER, MOLYBDENUM, NICKEL, & ZINC

 p
H

DOTY SAND PIT VENTURE LANDFILL SOIL BORINGS

DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)

SB-25 0-2 06/21/19 3.88 105 <0.130 13.6 10.8 23.9 0.151 0.473 J 9.49 <0.557 <0.179 61.2 -

SB-26 0-2 06/21/19 1.98 92.3 0.181 J 10.9 6.71 73.7 0.0237 <0.315 8.12 <0.482 <0.154 148 -

SB-27 0-2 06/21/19 3.54 110 0.275 J 14.4 18.2 28.4 0.0837 0.499 J 8.28 <0.527 <0.169 186 -

0-2 06/21/19 7.08 208 <0.138 23.3 9.26 12.8 0.00508 J 0.608 J 15.8 0.884 J <0.190 57.2 -

2-4 06/21/19 2.00 J 136 <0.126 7.35 4.79 8.72 0.0114 J <0.352 5.84 0.586 J <0.173 23.7 J -

0-2 06/21/19 2.78 133 <0.135 9.55 6.86 9.64 0.00707 J <0.378 7.60 <0.580 <0.186 24.8 J -

4-6 06/21/19 4.80 158 <0.130 11.2 8.09 13.1 0.00876 J <0.364 11.3 0.776 J <0.178 34.9 -

0-2 06/21/19 1.89 J 150 <0.115 10.6 6.38 15.4 <0.00416 <0.321 9.46 0.525 J <0.157 26.3 J -

4-6 06/21/19 1.55 J 169 <0.136 10.5 6.71 10.8 0.00835 J <0.381 9.22 0.586 J <0.187 34.4 J -

0-2 06/21/19 2.33 150 <0.116 14.1 6.51 8.55 0.00683 J <0.324 10.5 0.512 J <0.159 38.0 -

4-6 06/21/19 1.60 J 145 <0.132 8.51 4.54 J 6.58 0.0175 J <0.368 7.12 0.647 J <0.180 24.6 J -

2.5 220 0.75 1,200 520 1.5 1.0 25 79 1.1 0.24 1,200 --

-- 920 -- -- -- 270 -- -- -- 1.6 -- -- --

24 8,100 51 27,000 1,300 500 5.5 160 840 310 97 9,900 --

5.9 300 -- 30 15 15 0.04 -- 10 0.3 -- 30 --

Notes:

"-" indicates not analyzed. "<" indicates the analyte was not identified at or above the specified laboratory Sample Detection Limit (SDL).

"--" represents not applicable or not established. Bold values exhibit a concentration at or above the laboratory SDL.

"ft-bgs" represents feet below ground surface. "J" indicates the target analyte was positively identified above the laboratory SDL but below the Method Quantitation Limit (MQL).

"mg/kg" represents milligrams per kilogram. Concentrations highlighted yellow exceed the applicable Residential Assessment Level (RAL).

"TCEQ" represents Texas Commission on Environmental Quality.

"TRRP" represents Texas Risk Reduction Program.

"MSW" represents Municipal Solid Waste. TCEQ TRRP Tier 2 Residential Soil PCLs were calculated using site-specific soil data and the equation provided in 30 TAC 350.75(b)(1).

"MSD" represents Municipal Setting Designation

Texas-Specific Background
Concentrations

(30 TAC §350.51(m)) 

SB-31

REGULATORY STANDARDS

TCEQ TRRP Tier 1 

Residential GWSoilIng PCLs

(30-Acre Source Area)

TCEQ TRRP Tier 2 

Residential GWSoilIng PCLs

(30-Acre Source Area)

TCEQ TRRP Tier 1 with MSD

Residential TotSoilComb PCLs

(30-Acre Source Area)

SB-28

OLSHAN DEMOLISHING LANDFILL SOIL BORINGS

SB-29

SB-30

TCEQ TRPP Tier 1 Residential Soil Protective Concentration Levels (PCLs) (30 Texas Administrative Code [TAC] 350, Table 1: Tier 1 Residential Soil PCLs, dated 
January 6, 2021).

SKA Consulting, L.P.
Houston, Texas

G:\2019\5019-0001\Tables\Development Permit\5019-0001.T01 Soil Data
12/21/2023
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Method 8260C Method 8260C Method 8260C Method 8260C Method 8260C Method 8260C TX Method 1005 TX Method 1005 TX Method 1005 TX Method 1005
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SB-1 1-2 6/18/2019 ‐ ‐ ‐ ‐ ‐ - <22.0 <28.0 <25.9 <22.0 

SB-2 2-3 6/20/2019 - - - - - - <20.6 <26.3 <24.3 <20.6 

SB-3 1-2 6/20/2019 - - - - - - <21.2 <27.0 <24.9 <21.2 

SB-4 0.5-1.5 6/18/2019 - - - - - - <20.2 <25.7 <23.8 <20.2 

SB-5 1-2 6/20/2019 - - - - - - <18.0 <22.9 <21.2 <18.0 

SB-6 1-2 6/20/2019 - - - - - - <19.0 <24.2 <22.3 <19.0 

SB-7 0-1 6/18/2019 - - - - - - <14.9 <18.9 <17.5 <14.9 

SB-8 2-3 6/21/2019 - - - - - - <19.9 <25.3 <23.4 <19.9

SB-9 0-1 6/18/2019 - - - - - - <18.1 <23.1 <21.3 <18.1 

SB-10 0.5-1.5 6/18/2019 - - - - - - <16.9 <21.6 <19.9 <16.9 

SB-11 3-4 6/18/2019 - - - - - - <16.6 <21.2 <19.6 <16.6 

SB-12 3-4 6/21/2019 - - - - - - <19.1 <24.3 <22.4 <19.1

SB-13 3-4 6/18/2019 - - - - - - <16.2 <20.7 <19.1 <16.2 

SB-14 4-5 6/18/2019 - - - - - - <15.9 <20.3 <18.7 <15.9 

SB-15 2-3 6/18/2019 - - - - - - <16.3 <20.8 <19.2 <16.3 

SB-16 1-2 6/21/2019 - - - - - - <17.8 <22.7 <22.7 <17.8

2-3 6/20/2019 - - - - - - <17.2 <21.9 <20.2 <17.2

10-11 6/20/2019 - - - - - - <17.5 <22.4 <20.6 <17.5

2-3 6/21/2019 - - - - - - <18.8 <24.0 <22.1 <18.8

14-15 6/21/2019 - - - - - - <17.4 <22.1 <20.4 <17.4

3-4 6/21/2019 - - - - - - <15.8 <20.1 <18.6 <15.8

9-10 6/21/2019 - - - - - - <17.8 <22.6 <20.9 <17.8

4-5 6/21/2019 <0.0111 <0.000174 0.0102 J <0.00365 <0.00200 <0.000437 <18.9 <24.1 <22.2 <18.9

12-13 6/21/2019 - - - - - - <15.1 <19.2 <17.7 <15.1

3-4 6/21/2019 <0.0110 <0.000172 <0.00418 <0.00361 <0.00198 <0.000433 <16.2 <20.6 <19.0 <16.2

7-8 6/21/2019 - - - - - - <15.8 <20.1 <18.5 <15.8

2-3 6/18/2019 <0.0133 <0.000209 <0.00507 <0.00438 <0.00240 0.000541 J <14.3 <18.2 <16.8 <14.3 

12-13 6/18/2019 - - - - - - <15.6 <19.9 <18.4 <15.6 

4-5 6/18/2019 - - - - - - <16.2 <20.6 <19.0 <16.2 

12-13 6/18/2019 - - - - - - <16.4 <20.9 <19.3 <16.4 

SB-23A 4-5 6/21/2019 <0.0126 <0.000198 0.0135 J <0.00415 <0.00228 <0.000497 - - - -

3-4 6/18/2019 - - - - - - <15.3 <19.4 <17.9 <15.3 

10-11 6/18/2019 - - - - - - <16.0 <20.3 <18.8 <16.0 

SB-24A 3-4 6/21/2019 <0.00993 <0.000156 0.00968 J <0.00327 <0.00179 <0.000391 - - - -

SB-25 0-2 6/21/2019 0.189 0.000213 J <0.00428 0.00933 J <0.00203 <0.000443 <17.1 <21.8 <20.1 <17.1

SB-26 0-2 6/21/2019 <0.0107 <0.000167 <0.00405 <0.00350 0.229 J <0.000420 <16.4 <20.8 <19.2 <16.4

SB-27 0-2 6/21/2019 <0.0134 <0.000210 <0.00509 <0.00440 <0.00241 <0.000527 <19.0 72.5 32.0 J 105

0-2 6/21/2019 <0.0113 <0.000178 0.00478 J <0.00373 <0.00205 <0.000447 <20.6 <26.2 <24.2 <20.6

2-4 6/21/2019 - - - - - - <19.8 <25.2 <23.3 <19.8

0-2 6/21/2019 0.0346 J <0.000205 0.0120 J <0.00429 <0.00235 <0.000514 <18.0 <22.9 <21.1 <18.0

4-6 6/21/2019 - - - - - - <16.7 <21.3 <19.6 <16.7

0-2 6/21/2019 0.0187 J <0.000160 0.00524 J <0.00335 <0.00184 <0.000401 <14.7 <18.8 <17.3 <14.7

4-6 6/21/2019 - - - - - - <17.8 <22.7 <21.0 <17.8

0-2 6/21/2019 <0.0102 <0.000161 <0.00389 <0.00337 <0.00185 <0.000403 <15.7 <20.0 <18.4 <15.7

4-6 6/21/2019 - - - - - - <19.9 <25.3 <23.4 <19.9

21 170 0.0065 15 16 61 33 99 99 --

59,000 3,000 1,500 33,000 120 3,700 1,100 2,000 2,000 --

Notes:

"-" indicates not analyzed.

"--" represents not applicable or not established.

"ft-bgs" represents feet below ground surface.

"mg/kg" represents milligrams per kilogram.

"TCEQ" represents Texas Commission on Environmental Quality.

"TRRP" represents Texas Risk Reduction Program.

"MSW" represents Municipal Solid Waste.

"MSD" represents Municipal Setting Designation

"<" indicates the analyte was not identified at or above the specified laboratory Sample Detection Limit (SDL).

Bold values exhibit a concentration at or above the laboratory SDL.

"J" indicates the target analyte was positively identified above the laboratory SDL but below the Method Quantitation Limit (MQL).

Only VOC analytes detected at or above the laboratory SDL in at least one sample are shown on this table.

Concentrations highlighted yellow exceed the applicable Residential Assessment Level (RAL).

TCEQ TRPP Tier 1 Residential Soil Protective Concentration Levels (PCLs) (30 Texas Administrative Code [TAC] 350, Table 1: Tier 1 Residential Soil PCLs, dated January 6, 2021).

TCEQ TRRP Tier 1 

Residential GWSoilIng PCLs
(30-Acre Source Area)

TCEQ TRRP Tier 1 with MSD

Residential TotSoilComb PCLs 
(30-Acre Source Area)

SB-30

SB-18

SB-19

SB-20

SB-31

REGULATORY STANDARDS

SB-29

OLSHAN DEMOLISHING LANDFILL SOIL BORINGS

SB-21

SB-22

SB-23

SB-24

SB-28

DOTY SAND PIT VENTURE LANDFILL SOIL BORINGS

SB-17

TABLE 1 (CONTINUED)
SUMMARY OF SOIL ANALYTICAL RESULTS - VOCs & TPH

AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-ENCLOSED STRUCTURE

12000 BISSONNET STREET
HOUSTON, HARRIS COUNTY, TEXAS 77099
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VOLATILE ORGANIC COMPOUNDS (VOCs) TOTAL PETROLEUM HYDROCARBONS (TPH)

DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)
OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)

SKA Consulting, L.P.
Houston, Texas
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Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D Method 8270D
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SB-27 0-2 6/21/2019 0.450 0.0438 1.26 5.27 D 3.68 5.46 D 2.68 1.87 4.38 D 0.191 9.64 D 0.472 2.76 0.0801 J 3.96 7.19

120 200 3,400 65 3.8 220 23,000 2,200 5,600 17 960 150 630 16 210 560

3,000 3,800 18,000 41 4.1 41 1,800 420 4,100 270 2,300 2,300 42 120 1,700 1,700

Notes:

"ft-bgs" represents feet below ground surface.

"mg/kg" represents milligrams per kilogram.

"TCEQ" represents Texas Commission on Environmental Quality.

"TRRP" represents Texas Risk Reduction Program.

"MSD" represents Municipal Setting Designation

"MSW" represents Municipal Solid Waste.

Bold values exhibit a concentration at or above the laboratory Sample Detection Limit (SDL).

"J" indicates the target analyte was positively identified above the laboratory SDL but below the Method Quantitation Limit (MQL).

Only PAH analytes detected at or above the laboratory SDL in at least one sample are shown on this table.

Concentrations highlighted yellow exceed the applicable Residential Assessment Level (RAL).

TCEQ TRPP Tier 1 Residential Soil Protective Concentration Levels (PCLs) (30 Texas Administrative Code [TAC] 350, Table 1: Tier 1 Residential Soil PCLs, dated January 6, 2021).

HOUSTON, HARRIS COUNTY, TEXAS 77099

REGULATORY STANDARDS

TCEQ TRRP Tier 1 

Residential GWSoilIng PCLs

(30-Acre Source Area)

TCEQ TRRP Tier 1 with MSD

Residential TotSoilComb PCLs

(30-Acre Source Area)
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POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

OLSHAN DEMOLISHING LANDFILL SOIL BORING

TABLE 1 (CONTINUED)
SUMMARY OF SOIL ANALYTICAL RESULTS - PAHs

12000 BISSONNET STREET

AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-ENCLOSED STRUCTURE
DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)

OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)

SKA Consulting, L.P.
Houston, Texas
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Method 8082A Method 8082A Method 8082A Method 8082A Method 8082A Method 8082A Method 8082A
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SB-1 1-2 6/18/2019 <0.00203 <0.00174 <0.00108 <0.00174 <0.00153 <0.00142 <0.000981 

SB-2 2-3 6/20/2019 <0.00198 <0.00170 <0.00106 <0.00170 <0.00149 <0.00138 <0.000957 

SB-3 1-2 6/20/2019 <0.00196 <0.00168 <0.00105 <0.00168 <0.00147 <0.00137 <0.000947 

SB-4 0.5-1.5 6/18/2019 <0.00199 <0.00171 <0.00106 <0.00171 <0.00150 <0.00139 <0.000965 

SB-5 1-2 6/20/2019 <0.00197 <0.00169 <0.00105 <0.00169 <0.00148 <0.00137 <0.000952 

SB-6 1-2 6/20/2019 <0.00199 <0.00171 <0.00106 <0.00171 <0.00150 <0.00139 <0.000962 

SB-7 0-1 6/18/2019 <0.00184 <0.00158 <0.000982 <0.00158 <0.00139 <0.00129 <0.000890 

SB-8 2-3 6/21/2019 <0.00205 <0.00176 <0.00109 <0.00176 <0.00154 <0.00143 <0.000992

SB-9 0-1 6/18/2019 <0.00192 <0.00165 <0.00102 <0.00165 <0.00145 <0.00134 <0.000929 

SB-10 0.5-1.5 6/18/2019 <0.00184 <0.00158 <0.000983 <0.00158 <0.00139 <0.00129 <0.000891 

SB-11 3-4 6/18/2019 <0.00194 <0.00166 <0.00104 <0.00166 <0.00146 <0.00135 <0.000938 

SB-12 3-4 6/21/2019 <0.00215 <0.00185 <0.00115 <0.00185 <0.00162 <0.00150 <0.00104

SB-13 3-4 6/18/2019 <0.00200 <0.00172 <0.00107 <0.00172 <0.00151 <0.00140 <0.000969 

SB-14 4-5 6/18/2019 <0.00202 <0.00173 <0.00108 <0.00173 <0.00152 <0.00141 <0.000975 

SB-15 2-3 6/18/2019 <0.00373 <0.00320 <0.00199 <0.00320 <0.00280 <0.00260 <0.00180 

SB-16 1-2 6/21/2019 <0.00205 <0.00176 <0.00110 <0.00176 <0.00155 <0.00144 <0.000994

2-3 6/20/2019 <0.00186 <0.00159 <0.000992 <0.00159 <0.00140 <0.00130 <0.000899

10-11 6/20/2019 <0.00198 <0.00170 <0.00106 <0.00170 <0.00149 <0.00138 <0.000958

2-3 6/21/2019 <0.00182 <0.00156 <0.000972 <0.00156 <0.00137 <0.00127 <0.000881

14-15 6/21/2019 <0.00192 <0.00165 <0.00103 <0.00165 <0.00145 <0.00134 <0.000929

3-4 6/21/2019 <0.00183 <0.00157 <0.000977 <0.00157 <0.00138 <0.00128 <0.000886

9-10 6/21/2019 <0.00191 <0.00164 <0.00102 <0.00164 <0.00143 <0.00133 <0.000922

4-5 6/21/2019 <0.00186 <0.00159 <0.000991 <0.00159 <0.00140 <0.00130 <0.000898

12-13 6/21/2019 <0.00194 <0.00167 <0.00104 <0.00167 <0.00146 <0.00136 <0.000940

3-4 6/21/2019 <0.00189 <0.00162 <0.00101 <0.00162 <0.00142 <0.00132 <0.000915

7-8 6/21/2019 <0.00188 <0.00161 <0.00100 <0.00161 <0.00141 <0.00131 <0.000907

2-3 6/18/2019 <0.00186 <0.00160 <0.000995 <0.00160 <0.00140 <0.00130 <0.000902 

12-13 6/18/2019 <0.00190 <0.00163 <0.00102 <0.00163 <0.00143 <0.00133 <0.000921 

4-5 6/18/2019 <0.00192 <0.00164 <0.00102 <0.00164 <0.00144 <0.00134 <0.000927 

12-13 6/18/2019 <0.00194 <0.00166 <0.00103 <0.00166 <0.00146 <0.00135 <0.000937 

3-4 6/18/2019 <0.00188 <0.00162 <0.00101 <0.00162 <0.00142 <0.00132 <0.000912 

10-11 6/18/2019 <0.00190 <0.00163 <0.00102 <0.00163 <0.00143 <0.00133 <0.000922 

SB-25 0-2 6/21/2019 <0.00183 <0.00157 <0.000977 <0.00157 <0.00138 <0.00128 <0.000886

SB-26 0-2 6/21/2019 <0.00186 <0.00160 <0.000993 <0.00160 <0.00140 <0.00130 <0.000900

SB-27 0-2 6/21/2019 <0.00200 <0.00172 <0.00107 <0.00172 <0.00151 <0.00140 0.0724

0-2 6/21/2019 <0.00198 <0.00170 <0.00106 <0.00170 <0.00149 <0.00139 <0.000960

2-4 6/21/2019 <0.00191 <0.00164 <0.00102 <0.00164 <0.00144 <0.00133 <0.000924

0-2 6/21/2019 <0.00202 <0.00173 <0.00108 <0.00173 <0.00152 <0.00141 <0.000975

4-6 6/21/2019 <0.00197 <0.00169 <0.00105 <0.00169 <0.00149 <0.00138 <0.000955

0-2 6/21/2019 <0.00184 <0.00158 <0.000981 <0.00158 <0.00138 <0.00128 <0.000889

4-6 6/21/2019 <0.00203 <0.00174 <0.00108 <0.00174 <0.00153 <0.00142 <0.000980

0-2 6/21/2019 <0.00189 <0.00162 <0.00101 <0.00162 <0.00142 <0.00132 <0.000913

4-6 6/21/2019 <0.00199 <0.00171 <0.00106 <0.00171 <0.00150 <0.00139 <0.000964

5.3 5.3 5.3 5.3 5.3 5.3 5.3

1.1 1.1 1.1 1.1 1.1 1.1 1.1

Notes:

"ft-bgs" represents feet below ground surface.

"mg/kg" represents milligrams per kilogram.

"TCEQ" represents Texas Commission on Environmental Quality.

"TRRP" represents Texas Risk Reduction Program.

"MSW" represents Municipal Solid Waste.

Bold values exhibit a concentration at or above the laboratory Sample Detection Limit (SDL).

"J" indicates the target analyte was positively identified above the laboratory SDL but below the Method Quantitation Limit (MQL).

Concentrations highlighted yellow exceed the applicable Residential Assessment Level (RAL).

TCEQ TRPP Tier 1 Residential Soil Protective Concentration Levels (PCLs) (30 Texas Administrative Code [TAC] 350, Table 1: Tier 1 Residential Soil PCLs, dated January 6, 2021).

TCEQ TRRP Tier 1 with MSD 

Residential TotSoilComb PCLs 

(30-Acre Source Area)

SB-23

SB-24

SB-28

SB-29

SB-30

SB-31

OLSHAN DEMOLISHING LANDFILL SOIL BORINGS

SB-21

SB-22

REGULATORY STANDARDS

TCEQ TRRP Tier 1 

Residential GWSoilIng PCLs

(30-Acre Source Area)

DOTY SAND PIT VENTURE LANDFILL SOIL BORINGS

SB-17

SB-18

SB-19

SB-20

HOUSTON, HARRIS COUNTY, TEXAS 77099
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POLYCHLORINATED BIPHENYLS (PCBs)

TABLE 1 (CONTINUED)
SUMMARY OF SOIL ANALYTICAL RESULTS - PCBs

OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)
12000 BISSONNET STREET

DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)
AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-ENCLOSED STRUCTURE

SKA Consulting, L.P.
Houston, Texas

G:\2019\5019-0001\Tables\Development Permit\5019-0001.T01 Soil Data
12/21/2023
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Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 6020A Method 7470A Method 6020A Method 6020A Method 6020A
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

03/27/19 0.000579 J 0.230 <0.000147 0.0149 0.179 0.000250 J 0.514 <0.0000263 0.000602 J <0.000251 0.0125 J

09/05/19 0.000910 J - - <0.000525 - - 0.711 - - - -

01/15/20 0.00103 J - - 0.000534 J - - 0.349 - - - -

04/07/20 0.000796 J - - <0.000525 - - 0.133 - - - -

07/09/19 0.00677 JL 0.609 <0.000147 <0.000525 11.1 <0.000152 0.904 <0.0000263 <0.000454 <0.000251 0.00343 J

09/04/19 <0.00336 - - <0.00136 - - 0.983 - - - -

01/15/20 0.0129 - - 0.000561 J - - 0.948 - - - -

04/06/20 0.0128 - - 0.000663 J - - 0.941 - - - -

07/07/20 0.0098 - - 0.000544 J - - 0.776 - - - -

07/09/19 0.0173 1.62 <0.000147 <0.000525 16.0 <0.000152 1.34 D <0.0000263 <0.000454 <0.000251 0.0190 J

09/04/19 0.0296 - - <0.00136 - - 1.18 - - - -

01/16/20 0.0326 - - 0.00068 J - - 1.02 D - - - -

04/06/20 0.0196 - - <0.000525 - - 0.960 - - - -

07/07/20 0.0632 - - <0.000525 - - 0.746 - - - -

03/27/19 0.0262 0.472 <0.000147 0.185 5.60 0.00236 1.84 D <0.0000263 0.000491 J <0.000251 0.154

09/05/19 0.0455 - - <0.000525 - - 2.05 D - - - -

01/17/20 0.0320 - - <0.000525 - - 3.89 D - - - -

04/07/20 0.0537 - - <0.000525 - - 3.93 D - - - -

07/08/20 0.0348 - - <0.000525 - - 3.63 D - - - -

03/27/19 0.0113 0.151 <0.000147 0.0269 1.14 0.000454 J 1.58 D <0.0000263 <0.000454 <0.000251 0.0212 J

09/05/19 0.0162 - - <0.000525 - - 1.90 D - - - -

01/17/20 0.0175 - - <0.000525 - - 2.37 D - - - -

04/07/20 0.0209 - - <0.000525 - - 2.05 D - - - -

07/08/20 0.0143 - - <0.000525 - - 2.11 D - - - -

03/28/19 0.000794 J 0.168 <0.000147 0.000815 J 0.0671 J <0.000152 0.0724 <0.0000263 UJL 0.000959 J <0.000251 0.00188 J

09/05/19 0.00161 J - - <0.000525 - - 0.258 - - - -

01/16/20 0.00159 J - - <0.000525 - - 0.373 - - - -

04/08/20 0.00106 J - - <0.000525 - - 0.118 - - - -

03/28/19 0.0202 0.297 <0.000147 <0.000525 5.14 0.000204 J 0.593 <0.0000263 UJL <0.000454 <0.000251 0.0178 J

09/05/19 0.0759 - - 0.000795 J - - 1.50 D - - - -

01/14/20 0.102 - - 0.000547J - - 1.34 E - - - -

04/08/20 0.171 - - 0.000852 J - - 1.24 D - - - -

07/08/20 0.104 - - 0.000664 J - - 1.25 D - - - -

03/28/19 <0.000246 0.142 <0.000147 <0.000525 0.0873 J <0.000152 0.411 <0.0000263 UJL 0.000931 J <0.000251 0.00297 J

09/05/19 0.000352 J - - <0.000525 - - 0.286 - - - -

01/16/20 0.000363 J - - <0.000525 - - 0.292 - - - -

04/07/20 0.000440 J - - <0.000525 - - 0.465 - - - -

07/08/20 0.000344 J - - <0.000525 - - 0.240 - - - -

07/09/19 0.0135 JL 0.411 <0.000147 <0.000525 6.65 0.000173 J 0.904 <0.0000263 <0.000454 <0.000251 0.0351 JH

09/04/19 0.0119 - - <0.00136 - - 1.18 - - - -

01/16/20 0.0256 - - <0.000525 - - 1.26 D - - - -

04/07/20 0.0287 - - <0.000525 - - 1.21 - - - -

07/08/20 0.0317 <0.000525 1.22 D

07/09/19 0.00331 J 1.25 <0.000147 0.00166 J 31.0 0.00162 J 0.483 <0.0000263 <0.000454 <0.000251 0.0624

09/04/19 <0.00336 - - <0.00136 - - 0.313 - - - -

01/16/20 0.00129 J - - 0.00132 J - - 0.261 - - - -

04/06/20 0.00108 J - - 0.00161 J - - 0.291 - - - -

07/07/20 0.00132 J - - 0.00155 J - - 0.251 - - - -

02/06/20 0.000356 J - - <0.000525 - - 0.0393 - - - -

04/08/20 0.00139 J - - <0.000525 - - 0.269 - - - -

07/08/20 0.000647 J - - <0.000525 - - 0.111 - - - -

10/14/20 0.000625 J - - - - - 0.0917 - - - -

01/14/20 0.000421 J - - 0.000749 J - - 0.387 - - - -

04/08/20 0.000426 J - - <0.000525 - - 0.029 - - - -

07/07/20 0.000413 J - - <0.000525 - - 0.00561 - - - -

10/14/20 0.000479 J - - - - - 0.000842 J - - - -

02/06/20 0.00150 J - - <0.000525 - - 0.400 - - - -

04/08/20 0.00371 J - - <0.000525 - - 0.185 - - - -

07/07/20 0.00154 J - - <0.000525 - - 0.102 - - - -

10/14/20 0.00157 J - - - - - 0.0936 - - - -

02/06/20 0.00158 J - - <0.000525 - - 0.264 - - - -

04/08/20 0.00301 J - - <0.000525 - - 0.881 - - - -

07/08/20 0.00243 J - - <0.000525 - - 0.534 - - - -

10/15/20 0.00256 J - - - - - 0.565 - - - -

01/14/20 0.00892 - - <0.000525 - - 0.285 - - - -

04/08/20 0.0288 - - <0.000525 - - 0.292 - - - -

07/08/20 0.0296 - - <0.000525 - - 0.241 - - - -

10/15/20 0.0208 - - - - - 0.202 - - - -

02/06/20 0.00607 J - - <0.000525 - - 0.295 - - - -

04/08/20 0.00370 J - - <0.000525 - - 0.240 - - - -

07/08/20 0.00587 - - <0.000525 - - 0.297 - - - -

10/15/20 0.00679 - - - - - 0.326 - - - -

02/06/20 0.000302 J - - <0.000525 - - 0.0478 - - - -

04/07/20 0.000348 J - - <0.000525 - - 0.0249 - - - -

07/08/20 0.000311 J - - <0.000525 - - 0.0338 - - - -

10/15/20 0.000335 J - - - - - 0.0190 - - - -

01/14/20 0.000379 J - - <0.000525 - - 0.232 - - - -

04/07/20 <0.000246 - - <0.000525 - - 0.00282 - - - -

07/08/20 0.000260 J - - <0.000525 - - 0.000967 J - - - -

10/15/20 0.000265 J - - - - - 0.00112 J - - - -

MW-3D 05/07/19 0.00106 J 0.297 <0.000147 <0.000525 0.0578 J 0.000153 J 0.0643 <0.0000263 UJL <0.000454 <0.000251 0.00739 J

MW-1D 05/07/19 0.00162 J 0.342 <0.000147 0.000789 J 0.0341 J 0.000182 J 0.973 <0.0000263 UJL 0.000788 J <0.000251 0.00471 J

MW-2D 05/08/19 0.000894 J 0.0648 <0.000147 0.00411 0.186 0.000449 J 0.015 <0.0000263 <0.000454 <0.000251 0.00328 J

0.010 2.0 0.005 0.10 -- 0.015 1.1 0.002 0.050 0.12 7.3

-- -- -- -- -- -- -- 0.94 -- -- --

Notes:

"-" indicates not analyzed.
"--" represents not applicable or not established.
"mg/L" represents milligrams per liter.
"TCEQ" represents Texas Commission on Environmental Quality.
"TRRP" represents Texas Risk Reduction Program.
"MSD" represents Municipal Setting Designation
"MSW" represents Municipal Solid Waste. 
"PCL" represents Protective Concentration Limit.
"<" indicates the analyte was not identified at or above the specified laboratory Sample Detection Limit (SDL).
Bold values exhibit a concentration at or above the laboratory SDL.
"J" indicates the target analyte was positively identified above the laboratory SDL but below the Method Quantitation Limit (MQL).
"UJ" indicates the numerical value of the SDL is estimated and may be inaccurate based on an evaluation of the data in the Data Usability Summary (DUS). 
"L" indicates the analytical result is likely bias low based on an evaluation of the data in the DUS. 
"H" indicates the analytical result is likely bias high based on an evaluation of the data in the DUS. 
"D" indicates that the sample was diluted due to an initial result that exceeded the calibration curve.  The reported concenration is from the analysis of an additional dilution.
"E" indicates the analyte data exceeds the upper calibration limit; therefore, the analyte concentration is reported as estimated.

Concentrations highlighted yellow exceed the critical TCEQ TRRP Tier 1 Residential groundwater-ingestion (GWGWIng) PCL without a Municipal Setting Designation (MSD) in place.

Concentrations highlighted blue exceed the critical TCEQ TRRP Tier 1 Residential groundwater-to-air inhalation (AirGWInh-V) PCL with an MSD in place.
TCEQ TRPP Tier 1 Residential Groundwater PCLs (30 Texas Administrative Code [TAC] 350, Table 3: Tier 1 Residential Groundwater PCLs, dated January 6, 2021).

TCEQ TRRP Tier 1 

Residential GWGWIng PCLs

TCEQ TRRP Tier 1 with MSD

Residential AirGWInh-V PCLs

(30-Acre Source Area)

MW-13

MW-14

MW-15

MW-16

MW-17

MW-18

MW-12

ON-SITE MONITORING WELL

OFF-SITE MONITORING WELLS

SECOND GWBU MONITORING WELLS

REGULATORY STANDARDS

MW-5

MW-6

MW-7

MW-8

MW-11

ON-SITE MONITORING WELLS

MW-3

FIRST/UPPERMOST GROUNDWATER-BEARING UNIT (GWBU) MONITORING WELLS

MW-4

OFF-SITE MONITORING WELLS

MW-1

MW-2

MW-9

MW-10

HOUSTON, HARRIS COUNTY, TEXAS
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RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 8 METALS + IRON, MANGANESE, & ZINC

TABLE 2
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - METALS

AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-ENCLOSED STRUCTURE

OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)
12000 BISSONNET STREET

DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)

SKA Consulting, L.P.
Houston, Texas

G:\2019\5019-0001\Tables\Development Permit\5019-0001.T02 Groundwater Data
12/21/2023
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Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8260B Method 8270D Method 8270D Method 8270D
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

MW-3 03/27/19 <0.0200 <0.00185 <0.000110 0.000110 J <0.00500 <0.000175 <0.000222 <0.000190 <0.000150 <0.00132 0.000660 J <0.000500 <0.000500 <0.00129 <0.000441 <0.00100

MW-9 07/09/19 <0.0123 UJ <0.000214 <0.000159 <0.000259 0.000330 J <0.000236 <0.000199 <0.000146 <0.000233 0.00633 J <0.000571 <0.000146 <0.000192 <0.00131 UJ <0.000450 UJ <0.00102 UJ

07/09/19 - - - - - - - - - - - - - <0.00130 UJL <0.000445  UJL <0.00101 UJL

07/12/19 0.0171 JL <0.000214 <0.000159 <0.000259 0.000560 J <0.000244 <0.000199 <0.000146 0.00033 J <0.00270 0.000830 J <0.000146 <0.000192 - - -

MW-1 03/27/19 <0.0200 <0.000185 <0.000110 0.00017 J <0.00500 <0.000175 <0.000222 0.00024 J <0.000150 <0.00132 <0.000500 0.0184 0.00116 J <0.00129 <0.000441 <0.00100

MW-2 03/27/19 <0.0200 <0.000185 <0.000110 <0.000107 <0.00500 <0.000175 <0.000222 <0.000190 <0.000150 <0.00132 0.000890 J <0.000500 <0.000500 <0.00129 <0.000441 <0.00100

MW-4 03/28/19 <0.0200 <0.000185 <0.000110 0.000490 J <0.00500 <0.000175 <0.000222 <0.000190 <0.000150 <0.00132 <0.000500 <0.000500 <0.000500 <0.00129 UJL <0.000441 UJL <0.00100 UJL

MW-5 03/28/19 <0.0200 <0.000185 0.000670 J 0.000200 J <0.000190 0.000270 J 0.000560 J <0.000190 <0.000150 <0.00132 0.000550 J <0.000500 <0.000500 <0.00130 UJL <0.000445 UJL <0.00101 UJL

MW-6 03/28/19 <0.0200 <0.000185 <0.000110 0.000150 J <0.00500 <0.000175 <0.000222 <0.000190 <0.000150 <0.00132 <0.000500 <0.000500 <0.000500 <0.00131 UJL <0.000450 UJL <0.00102 UJL

MW-7 07/09/19 <0.0123 UJ <0.000214 <0.000159 <0.000259 0.000350 J <0.000236 <0.000199 <0.000146 <0.000233 0.00808 J <0.000571 0.000150 J <0.000192 0.0416 <0.000445 <0.00101

07/09/19 - - - - - - - - - - - - - <0.00130 UJL <0.000445 UJL <0.00101 UJL

07/12/19 <0.0123 UJ 0.000350 J <0.000159 <0.000259 0.000430 J <0.000236 <0.000199 0.000210 J 0.0333 <0.00270 <0.000571 0.000230 J <0.000192 - - -

MW-3D 05/07/19 <0.0123 <0.000214 <0.000159 <0.000259 <0.00318 0.000250 J <0.000199 <0.000146 <0.000233 <0.00270 <0.000571 <0.000146 <0.000192 <0.00127 <0.000436 <0.000994

MW-1D 05/07/19 <0.0123 <0.000214 0.000170 J 0.00151 <0.000318 0.0267 <0.000199 <0.000146 <0.000233 <0.00270 <0.000571 0.000210 J <0.000192 <0.00127 0.000802 J 0.0162

MW-2D 05/08/19 <0.0123 <0.000214 <0.000159 0.000910 J <0.00318 0.0213 <0.000199 <0.000146 <0.000233 <0.00270 0.00320 J 0.000340 J <0.000192 <0.00129 <0.000441 0.0201

22 0.0050 0.10 0.080 0.070 0.60 0.075 0.70 2.4 15 0.24 1.0 10 98 0.006 0.60

1,000,000 23 150 2.6 4.7 150 2,200 3,800 -- 620,000 520 8,200 1,300 -- -- 1,200

Notes:

"-" indicates not analyzed. Bold values exhibit a concentration at or above the laboratory SDL.

"--" represents not applicable or not established. Only VOC and SVOC analytes detected at or above the laboratory SDL in at least one sample are shown on this table.

"mg/L" represents milligrams per liter. "UJ" indicates the numerical value of the SDL is estimated and may be inaccurate based on an evaluation of the data in the Data Usability Summary (DUS). 

"SVOCs" represents semi-volatile organic compounds. "J" indicates the target analyte was positively identified above the laboratory SDL but below the Method Quantitation Limit (MQL).

"TCEQ" represents Texas Commission on Environmental Quality. "L" indicates the analytical result is likely bias low based on an evaluation of the data in the DUS. 

"TRRP" represents Texas Risk Reduction Program. Concentrations highlighted yellow exceed the critical TCEQ TRRP Tier 1 Residential groundwater-ingestion (GWGWIng) PCL without a Municipal Setting Designation (MSD) in place.

"MSD" represents Municipal Setting Designation Concentrations highlighted blue exceed the critical TCEQ TRRP Tier 1 Residential groundwater-to-air inhalation (AirGWInh-V) PCL with an MSD in place.
"MSW" represents Municipal Solid Waste. TCEQ TRPP Tier 1 Residential Groundwater PCLs (30 Texas Administrative Code [TAC] 350, Table 3: Tier 1 Residential Groundwater PCLs, dated January 6, 2021).
"PCL" represents Protective Concentration Limit.

"<" indicates the analyte was not identified at or above the specified laboratory Sample Detection Limit (SDL).

FIRST/UPPERMOST GROUNDWATER-BEARING UNIT (GWBU) MONITORING WELLS

OFF-SITE MONITORING WELLS

MW-10

ON-SITE MONITORING WELLS

OFF-SITE MONITORING WELLS

TCEQ TRRP Tier 1 

Residential GWGWIng PCLs

TCEQ TRRP Tier 1 with MSD

Residential AirGWInh-V PCLs 

(30-Acre Source Area)

ON-SITE MONITORING WELLS

MW-8

SECOND GWBU MONITORING WELLS

REGULATORY STANDARDS
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VOLATILE ORGANIC COMPOUNDS (VOCs) SVOCs

TABLE 2 (CONTINUED)
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - VOCs, SVOCs

OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)
12000 BISSONNET STREET

HOUSTON, HARRIS COUNTY, TEXAS

AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-ENCLOSED STRUCTURE
DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)

SKA Consulting, L.P.
Houston, Texas
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TX Method 1005 TX Method 1005 TX Method 1005
mg/L mg/L mg/L

03/27/19 <0.141 <0.145 <0.0894

09/05/19 <0.876 <0.600 <0.600

01/15/20 <0.897 <0.614 <0.614

04/07/20 <0.882 <0.604 <0.604

07/07/19 <0.872 <0.597 <0.597

09/04/19 <0.899 <0.615 <0.615

01/15/20 <0.890 <0.609 <0.609

04/06/20 <0.882 <0.604 <0.604

07/07/20 <0.840 <0.819 <0.819

07/12/19 <0.874 <0.598 <0.598

09/04/19 <0.897 <0.614 <0.614

01/16/20 <0.892 <0.611 <0.611

04/06/20 <0.880 <0.602 <0.602

07/07/20 <0.834 <0.813 <0.813

03/27/19 <0.144 <0.148 <0.0911

09/05/19 <0.891 <0.610 <0.610

01/17/20 <0.919 <0.629 <0.629

04/07/20 <0.881 <0.603 <0.603

07/08/20 <0.839 <0.818 <0.818

03/27/19 <0.145 <0.149 <0.0916

09/05/19 <0.901 <0.617 <0.617

01/17/20 <0.899 <0.615 <0.615

04/07/20 <0.881 <0.604 <0.604

07/08/20 <0.810 <0.790 <0.790

03/28/19 <0.142 <0.146 <0.0899

09/05/19 <0.883 <0.604 <0.604

01/16/20 <0.865 <0.592 <0.592

04/08/20 <0.872 <0.597 <0.597

03/28/19 <0.145 <0.149 <0.0917

09/05/19 <0.875 <0.599 <0.599

01/14/20 <0.883 <0.604 <0.604

04/08/20 <0.856 <0.586 <0.586

07/08/20 <0.827 <0.806 <0.806

03/28/19 <0.143 <0.148 <0.0909

09/05/19 <0.877 <0.601 <0.601

01/16/20 <0.863 <0.591 <0.591

04/07/20 <0.881 <0.604 <0.604

07/08/20 <0.817 <0.796 <0.796

07/07/19 <0.862 <0.590 <0.590

09/04/19 <0.904 <0.619 <0.619

01/16/20 <0.890 <0.609 <0.609

04/07/20 <0.877 <0.600 <0.600

07/08/20 <0.830 <0.809 <0.809

07/12/19 1.22 J <0.594 <0.594

09/04/19 0.924 J <0.632 <0.632

01/16/20 <0.884 <0.605 <0.605

04/06/20 <0.867 <0.593 <0.593

07/07/20 <0.835 <0.814 <0.814

02/06/20 <0.897 <0.614 <0.614

04/08/20 <0.902 <0.618 <0.618

07/08/20 <0.821 <0.801 <0.801

01/14/20 <0.899 <0.616 <0.616

04/08/20 <0.885 <0.606 <0.606

07/07/20 <0.838 <0.817 <0.817

02/06/20 <0.882 <0.604 <0.604

04/08/20 <0.910 <0.623 <0.623

07/07/20 <0.835 <0.814 <0.814

02/06/20 <0.884 <0.605 <0.605

04/08/20 <0.883 <0.605 <0.605

07/08/20 <0.836 <0.815 <0.815

01/14/20 <0.896 <0.614 <0.614

04/08/20 <0.881 <0.603 <0.603

07/08/20 <0.830 <0.810 <0.810

02/06/20 <0.887 <0.607 <0.607

04/08/20 <0.867 <0.594 <0.594

07/08/20 <0.840 <0.819 <0.819

02/06/20 <0.884 <0.605 <0.605

04/07/20 <0.887 <0.607 <0.607

07/08/20 <0.825 <0.805 <0.805

01/14/20 <0.894 <0.612 <0.612

04/07/20 <0.881 <0.603 <0.603

07/08/20 <0.823 <0.803 <0.803

MW-3D 05/07/19 <0.857 <0.587 <0.587

MW-1D 05/07/19 <0.965 <0.660 <0.660

MW-2D 05/08/19 <0.841 <0.576 <0.576

0.98 0.98 0.98

230 970 970

Notes:

"mg/L" represents milligrams per liter.

"TCEQ" represents Texas Commission on Environmental Quality.

"TRRP" represents Texas Risk Reduction Program.

"MSD" represents Municipal Setting Designation

"MSW" represents Municipal Solid Waste. 

PCL represents Protective Concentration Limit.
"<" indicates the analyte was not identified at or above the specified laboratory Sample Detection Limit (SDL).

Bold values exhibit a concentration at or above the laboratory SDL.

"J" indicates the target analyte was positively identified above the laboratory SDL but below the Method Quantitation Limit (MQL).

Concentrations highlighted blue exceed the critical TCEQ TRRP Tier 1 Residential groundwater-to-air inhalation ( AirGWInh-V) 

PCL with an MSD in place.
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(30-Acre Source Area)

Concentrations highlighted yellow exceed the critical TCEQ TRRP Tier 1 Residential groundwater-ingestion ( GWGWIng) PCL without an 
Municipal Setting Designation (MSD) in place.

TCEQ TRPP Tier 1 Residential Groundwater PCLs (30 Texas Administrative Code [TAC] 350, Table 3: Tier 1 Residential Groundwater PCLs, 
dated January 6, 2021).
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TABLE 2 (CONTINUED)
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - TPH

OLSHAN DEMOLISHING LANDFILL (MSW PERMIT NO. 1259, REVOKED)
12000 BISSONNET STREET

HOUSTON, HARRIS COUNTY, TEXAS

AUTHORIZATION TO DISTURB FINAL COVER OVER CLOSED MUNICIPAL SOLID WASTE LANDFILL FOR NON-
ENCLOSED STRUCTURE

DOTY SAND PIT VENTURE LANDFILL (MSW PERMIT NO. 1247)

SKA Consulting, L.P.
Houston, Texas

G:\2019\5019-0001\Tables\Development Permit\5019-0001.T02 Groundwater Data
12/21/2023
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134212639v.2 

Environmental Notice 

The land at 12000 Bissonnet Street is a redevelopment on a brownfield, putting land that was 

formerly a construction and demolition debris landfill back into its highest productive use. Two 

former landfills, known as the Doty Sand Pit Venture (DSPV) Landfill and the Olshan Demolishing 

(Olshan) Landfill operated on the property under Texas Commission on Environmental Quality 

(TCEQ) Municipal Solid Waste (MSW) Permit No. 1247 and 1259, respectively.  The DSPV 

Landfill and closed in 1999 and is currently in post closure care.  The Olshan Landfill closed in 

1987 and has completed post closure care and Permit No, 1259 was revoked by the TCEQ in 

2002. 

In order to safely redevelop, the property has undergone extensive regulatory review to obtain a 

development permit from the Texas Commission on Environmental Quality, under the regulations 

found at 30 Texas Administrative Code (TAC), Chapter 330, Subchapter T.  

Consistent with the requirements of these regulations and the development permit, the following 

controls have been implemented: 

• Remaining landfill debris is separated from the surface by a compacted clay cap cover, 

with a minimum thickness of 2 feet, with additional soils added up to 15 feet thick over the 

clay cap. 

• The potential for landfill gas is monitored quarterly in gas monitoring probes at the property 

boundary.   

• Any future buildings must obtain a separate development permit for enclosed structures 

from the TCEQ. 

• Any future building foundations must include a vented, 12-inch-thick permeable gravel 

layer which contains a gas collection system.  Over the gravel layer is a low permeability 

vapor barrier to prevent gases from entering the building.   

• Gas sensors must be present in the gas collection system installed under any future 

building foundation.  These sensors are connected to an audible alarm.  The sensors can 

detect, and the alarm is set to sound at low concentrations of landfill gas.  This means that 

the alarm will first sound when concentrations are well below levels that would be an actual 

concern, so that preventative measures can be implemented.   

Please sign below to acknowledge receipt of this notice.  

Signature:        

Date:          

 

Signature:        

Date:          







       

   
  

  
  

 

     
   

 
 

 

        
    

 

   

  
      

                
    

 

   

  

  
  
  
  
  
  
  
   
    

              
      

    

  

Texas Commission on Environmental Quality 

Public Involvement Plan Form 
for Permit and Registration Applications 

The Public Involvement Plan is intended to provide applicants and the agency with information about 
how public outreach will be accomplished for certain types of applications in certain geographical 
areas of the state. It is intended to apply to new activities; major changes at existing plants, facilities, 
and processes; and to activities which are likely to have significant interest from the public. This 
preliminary screening is designed to identify applications that will benefit from an initial assessment 
of the need for enhanced public outreach. 

All applicable sections of this form should be completed and submitted with the permit or registration 
application. For instructions on how to complete this form, see TCEQ-20960-inst. 

Section 1. Preliminary Screening 

New Permit or Registration Application 
New Activity – modification, registration, amendment, facility, etc. (see instructions) 

If neither of the above boxes are checked, completion of the form is not required and does not 
need to be submitted. 

Section 2. Secondary Screening 

Requires public notice, 

Considered to have significant public interest,  and  

Located within any of the following  geographical  locations:  

• Austin
• Dallas
• Fort Worth
• Houston
• San Antonio
• West Texas
• Texas Panhandle
• Along the Texas/Mexico Border
• Other geographical locations should be decided on a case-by-case basis

If all the above boxes are not checked, a Public Involvement Plan is not necessary.
Stop after Section 2 and submit the form. 

Public Involvement Plan not applicable to this application. Provide brief explanation. 

TCEQ-20960 (02-09-2023) Page 1 of 4 



       

    

                                              

                                 
                                   

   

  

 

 

 

 

 
    

 

 
 

  

Section 3. Application Information 

Type  of  Application  (check all  that  apply):  

Air Initial Federal Amendment Standard Permit  Title V 

Waste Municipal Solid Waste Industrial and Hazardous Waste Scrap Tire 
Radioactive Material Licensing Underground Injection Control 

Water Quality 

Texas Pollutant Discharge Elimination System (TPDES)    

Texas  Land Application Permit (TLAP)   

State Only Concentrated  Animal Feeding Operation (CAFO)  

Water Treatment Plant Residuals  Disposal Permit  

Class B Biosolids Land Application Permit 

Domestic Septage Land  Application Registration  

Water Rights New Permit 

New Appropriation of Water  

New  or existing reservoir  

Amendment to an Existing Water Right 

Add  a  New Appropriation of Water  

Add a New or Existing  Reservoir  

Major Amendment that could affect other water rights or the environment  

Section 4. Plain Language Summary 

Provide a brief description of planned activities. 
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Section 5. Community and Demographic Information 

Community information can be found using EPA’s EJ Screen, U.S. Census Bureau information, or 
generally available demographic tools. 

Information gathered in this section can assist with the determination of whether alternative 
language notice is necessary. Please provide the following information. 

(City) 

(County)  

(Census Tract)  
Please indicate which of these three is the level used for gathering the following information. 

City    County     Census Tract 

(a) Percent of people over 25 years of age who at least graduated from high school

(b) Per capita income for population near the specified location

(c) Percent of minority population and percent of population by race within the specified location

(d) Percent of Linguistically Isolated Households by language within the specified location

(e) Languages commonly spoken in area by percentage

(f) Community and/or Stakeholder Groups

(g) Historic public interest or involvement
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Section 6. Planned Public Outreach Activities 

(a) Is this application subject to the public participation requirements of Title 30 Texas
Administrative Code (30 TAC) Chapter 39?

Yes       

   

  

  

 

          

       

         

        

           
         

 

        

  

          

 
   

 

 

  

 

 

No 

(b) If yes, do you intend at this time to provide public outreach other than what is required by rule?

Yes No 

If Yes, please describe. 

If you answered “yes” that this application is subject to 30 TAC Chapter 39, 
answering the remaining questions in Section 6 is not required. 

(c) Will you provide notice of this application in alternative languages?  

Yes No 

Please refer to Section 5. If more than 5% of the population potentially affected by your 
application is Limited English Proficient, then you are required to provide notice in the 
alternative language. 

If yes, how will you provide notice in alternative languages?  

Publish in alternative language newsp aper 

Posted  on Commissioner’s Integrated Database We bsite 

Mailed by TC EQ’s O ffice of the Chief C lerk 

Other (specify)  

(d) Is there an opportunity  for some type of  public meeting, including after notice? 

         Yes No

(e) If a public meeting is held, will  a translator be  provided if requested?   

 Yes      No

(f) Hard copies of the application will be available at the following  (check all that apply): 

 TCEQ Regional Office         TCEQ Central Office                

 Public Place (specify) 

Section 7. Voluntary Submittal 

For applicants  voluntarily providing this Public Involvement  Plan, who  are  not subject to formal
public participation requirements.  

 

     

Will you provide notice of this application, including notice in alternative languages? 

Yes       No 

What types of notice will be provided? 

Publish in alternative language newspa per 

Posted on Commissioner’s Integrated Database Web site 

Mailed by TCEQ’s Office of the Chief C lerk 

Other (specify)  

TCEQ-20960 (02-09-2023) Page 4 of 4 
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1. INTRODUCTION 

1.1 General 

This report presents the results of our geotechnical investigation for the Kirkwood Crossing property 

located at 12000 Bissonnet Street in Houston, Harris County, Texas (Site).  Kirkwood Crossing is a 

12.085-acre parcel in southwest Houston currently owned by Bissonnet 136 LLC (Bissonnet 136).  Figure 

1 presents a Vicinity Map showing the general location of the Site.   This report was prepared by 

Goodheart & Associates PLLC (Goodheart) for Impact Residential Development LLC (IRD) in accordance 

with our original proposal to IRD, dated April 25, 2022.  

 

A Municipal Solid Waste (MSW) Type IV (construction and demolition debris) landfill occupies the entire 

Site.  IRD is planning to acquire and redevelop the Site with a multi-family housing development project.  

IRD has retained SKA Consulting, L.P. (SKA) to assist with Texas Commission on Environmental Quality 

(TCEQ) permitting associated with redevelopment over a landfill.  Kimley-Horn and Associates, Inc. (KH) 

will provide Site civil design services, and Rosemann & Associates, P.C. (Rosemann) will provide 

architectural and structural engineering services for the project. 

 

Bissonnet 136 will provide roads, utilities, and other infrastructure necessary to access and redevelop 

the Site.  Goodheart is familiar with the overall property and has provided geotechnical consulting 

services in support of Bissonnet 136 redevelopment efforts.  SKA and KH have also supported Bissonnet 

136 redevelopment efforts on the overall property, SKA with TCEQ permits and other related 

environmental matters and KH with master planning and Site civil design services. 

 

1.2 Project Description 
Planned Site improvements include five (5) multi-family residential structures, a community building 

(Clubhouse), surface parking, outdoor lighting, exterior amenities and green space.  The multi-family 

residential structures will be 3-story, walk-up buildings that vary in size and footprint (see Table 1 for 

basic building information).  Building widths will be approximately 100 feet and the length will vary 

depending on the size of the building and the number of units. 
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TABLE 1: BUILDING INFORMATION 

Building 
Number 

Gross Size1 
(SQ FT) 

Number of Units1 Comments 

1 25950 24 3-Story walk-up Residential 

2 19560 18 3-Story walk-up Residential 

3 25950 24 3-Story walk-up Residential 

4 49380 48 3-Story walk-up Residential 

5 23070 24 3-Story walk-up Residential 

6 3250 -- 1-Story Community Building 
1 – Information provided by IRD 

 

The residential buildings will be wood-frame construction with variably clad exterior walls (stone 45% 

and fiber cement 55%) resting on continuous slab-on-grade foundations.  Exterior wall loads will range 

up to 4000 pounds per linear foot, and interior wall loads will range between 2000 and 3700 pounds per 

linear foot.  The Community Building will be supported on a continuous slab-on-grade foundation, with 

interior wall loads ranging up to 1300 pounds per linear foot and exterior wall loads of approximately 

700 pounds per linear foot. 

 

1.3 Purpose and Scope of Services 

The purpose of the geotechnical investigation program for this project was to: 

• Evaluate the character and nature of the surficial fill, landfill cap, and underlying waste and 

potential for soft zones or voids beneath the proposed improvements; 

• Develop conclusions regarding the need for ground improvement or deep foundations to 

support the proposed improvements; 

• Provide recommended foundation types for support of the proposed structures; 

• Develop design criteria for shallow foundations and slabs-on-grade;  

• Develop the data necessary to estimate total and differential settlements for the proposed 

improvements; and 

• Provide recommendations for earthwork and shallow foundation construction. 

 

The proposed scope of services for this investigation was outlined in Goodheart’s April 25, 2022, 

proposal to IRD and included: 

1. Developing a field exploration plan based on prior Site knowledge and the Preliminary Site Plan 

provided by IRD, obtaining a Subchapter T permit as well as a landfill modification permit from 
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the Texas Commission on Environmental Quality (TCEQ), staking proposed boring locations in 

the field, making One Call notifications to clear borings of underground utilities, and selecting 

subcontractors for the field exploration program. 

2. Drilling and sampling twelve (12) soil borings with truck-mounted hollow stem auger (HSA) 

equipment to depths ranging from 15 to 60 feet below existing surface grade, including three (3) 

borings to depths of approximately 60 feet below ground surface (bgs), three (3) borings to 

depths of approximately 55 feet bgs, two (2) borings to depths of approximately 12 feet bgs, 

and four (4) borings to depths of approximately 10 feet bgs. These borings were expected to 

encounter overburden soils, landfill waste, and in the six deeper borings, natural soils below the 

bottom of the landfill. (Note that the field exploration program had to be modified while in 

progress due to the presence of landfill gases and accessibility issues that were encountered.) 

3. Conducting a geotechnical laboratory testing program on the subsurface materials encountered 

during the field exploration program.   

4. Performing geotechnical engineering analyses as required to provide recommendations for 

design and construction of foundations and earthwork.  The anticipated scope of the 

geotechnical report included: 

• Description of field exploration and laboratory testing methodology 

• Findings of field exploration and laboratory testing programs, including final boring logs 

and laboratory test data 

• Discussion and conclusions regarding the need for ground improvement or deep 

foundations to support the proposed improvements (see note below) 

• Shallow foundation design recommendations, including allowable bearing pressures and 

estimated total and differential settlements 

• Lateral earth pressure design criteria 

• Slab-on-grade design recommendations 

• Utility trench design and construction recommendations 

• Earthwork design and construction recommendations 
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2. BACKGROUND INFORMATION 
Background information provided in this geotechnical report was summarized using available 

geotechnical data and Site information developed for the:  

• Preliminary Geotechnical Engineering Report, prepared by Civil & Environmental Consultants, 

Inc., dated August 29, 2006 (CEC report); 

• Phase II Environmental Site Assessment Report, Doty Sand Pit Venture Landfill and Olshan 

Landfill, 12000 Bissonnet, Houston, Harris County, Texas, prepared by SKA Consulting, L.P., 

dated July 29, 2019 (SKA report); and 

• Supplemental Geotechnical Report, prepared by Goodheart & Associates, PLLC, dated February 

19, 2020 (Supplemental Report). 

 

The overall Bissonnet 136 property is approximately 136.8 acres in size and is located at 12000 

Bissonnet Street on the north side of Bissonnet Street between Kirkwood Road on the east and Cook 

Road on the west.   Two closed Municipal Solid Waste (MSW) Type IV (construction and demolition 

debris) landfills are located on the Bissonnet 136 property: the Doty Sand Pit Venture (DSPV) Landfill and 

Olshan Landfill.  The DSPV Landfill covers approximately 118.8 acres and includes the IRD Site.  

 

From the 1950's into the 1970's, the DSPV portion of the Site was operated as a sand mine.  As sand 

reserves were depleted, open areas of the DSPV property were landfilled with construction and 

demolition waste.  The DSPV Landfill received waste from about 1960 to 1999 and was permitted to 

receive construction and demolition waste in May 1970 under Harris County License No. 1.  After the 

Texas Department of Health (TDH) assumed regulatory authority, the DSPV Landfill received an 

operating permit in May 1981 as a Type IV Landfill (MSW No. 1247). The facility was operational until 

August 1999.  According to TCEQ records, the DSPV Landfill was then closed and capped with a three-

foot thick compacted clay layer.  The DSPV Landfill was certified closed in January 2001 and has been in 

post-closure care since that time.  MSW Permit No. 1247 is still active with the TCEQ (successor agency 

to the TDH) pending permit revocation.  The MSW 1247 permittee is Northwest Metro Holdings, CS 34, 

LLC (Northwest Metro), a related entity to Bissonnet 136. 
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A landfill gas management and monitoring network (gas vents and gas monitoring probes) was installed 

around the perimeter of both landfills by others in 2006.  This network is currently monitored by SKA for 

Northwest Metro. 

 

Following DSPV Landfill closure in 2000, some 2 million cubic yards of fill (also referred to in this report 

as surficial fill) was reportedly brought to the Site to create The Sugar Hills Golf Course on top of both 

landfills.  The depth of surficial fill ranges from 0 to as much as 13.5 feet.  The Sugar Hills Golf Course 

operated on top of the landfills from approximately 2000 to 2005, but was closed and abandoned. This 

report includes further discussion about the extent and effects of the surficial fill on the Site.  
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3. SUBSURFACE EXPLORATION 
Field exploration and laboratory testing activities were conducted at the Site to further investigate the 

surficial fill/landfill cap materials, waste matrix and the depth and character of native soils beneath the 

Site, and to develop geotechnical data to support recommendations for design and construction of 

foundations and earthwork. 

 

3.1 Field Exploration Program 
Field exploration activities were conducted at the Site during the period July 28 through September 6, 

2022.  The field exploration program included drilling a total of fifteen (15) soil borings (see Figure 2 - 

Boring Location Plan, and Table 2 – Summary of Field Exploration Program).  Twelve boring locations 

were pre-determined based on the preliminary layout of the planned improvements developed by 

Rosemann. Three (3) additional borings were drilled as offsets in relatively close proximity to original 

boring locations.  The pre-determined boring locations were surveyed in the field and ground surface 

elevations were obtained for those locations prior to the start of drilling.  One Call notifications were 

also made to clear boring locations prior to the start of drilling. 

 

Twelve (12) borings were drilled using a CME 75 truck-mounted drill rig and three (3) borings were 

drilled using a CME 55 track-mounted drill rig. The borings ranged in depth from 6 feet below ground 

surface (bgs) to 75 feet bgs.  Hollow stem augers (HSAs) were used to advance the borings to their 

terminal depths using standard methods (ASTM D-6151).  Disturbed and undisturbed soil samples were 

typically obtained at 2½-foot intervals through the surficial fill and landfill cap materials.  Sampling was 

then expanded to 5-foot intervals through the waste and into the underlying native soils (i.e., to the 

terminal depths of the borings).  Twelve (12) soil borings were drilled by Tolunay-Wong Engineers, Inc. 

(TWE), and three (3) soil borings were drilled by Envirotech Drilling Services (EDS), both under 

subcontract to Goodheart. Soils encountered in the borings were classified in accordance with the 

Unified Soil Classification System (USCS) shown on Figure A1 in Appendix A. The Logs of Borings for this 

investigation are presented in Appendix A. 

 

Disturbed samples were collected in general accordance with ASTM D-1586.  A standard split barrel 

sampler (2.00-inch O.D. by 1.375-inch I.D.) was driven a total of 18 inches with an automatic 140-pound 
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hammer falling from a vertical height of 30 inches.  The number of blows required to drive the split 

spoon sampler every 6 inches was recorded, and the number of blows required to drive the sampler the 

last 12 inches is typically designated as the SPT N-Value.  Representative portions of the disturbed 

samples were placed in plastic bags, labelled and sealed, and transported to the geotechnical testing 

laboratory for further inspection and possible laboratory testing. 

 

Undisturbed samples were obtained by hydraulically pushing a 3.0-inch diameter by 24-inch long thin-

wall Shelby tube in general accordance with ASTM D-1587.  Undisturbed samples were obtained in 

cohesive materials encountered at various locations and depths, as indicated on the boring logs. The 

thin-wall tubes were field extruded and intact specimens were wrapped in protective foil, placed in rigid 

plastic tubes and transported to the geotechnical testing laboratory for further inspection and possible 

laboratory testing. Pocket penetrometer tests were performed on cohesive materials in the field to 

obtain consistency measurements on the undisturbed samples. 

 

The field exploration program was overseen by an experienced TWE geotechnical technician, who 

documented the field exploration program, logged the borings, collected representative disturbed and 

undisturbed samples, maintained communication with the senior project geotechnical engineer, and 

provided direction to the drillers.  

 

Drill cuttings from the borings were collected and segregated where possible.  Soil and waste materials 

were placed on plastic sheeting so that they could be sampled and analyzed for possible contaminants.  

Non-impacted soils were spread on the ground surface in the vicinity of the borings, and impacted soils 

and waste materials were to be managed for off-site disposal.  

 

Groundwater levels were observed as the borings progressed; when groundwater was detected, drilling 

was halted so that groundwater levels could be observed and measured. Groundwater was encountered 

in only three borings; the remainder were dry at the time of drilling. Upon completion, the borings were 

filled with cement-bentonite grout from the bottom to the top.   
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Field drilling operations were monitored with a four-gas meter to check for possible explosive or 

dangerous gases (CH4, O2, H2S and CO).  The presence of landfill gases at high concentrations resulted 

in termination of borings B22-1A, B22-4, B22-5A, B22-6A, and B22-8 before reaching planned depth and 

modifications to the planned drilling program, including mobilization of a track-mounted HSA drill rig 

with rotary wash capabilities to complete the field exploration program. 

 

TABLE 2: SUMMARY OF FIELD EXPLORATION PROGRAM 

Boring 
Number 

Existing Top 
Elevation 

Thickness 
of Surficial 

Fill and 
Landfill Cap 

(ft) 

Thickness 
of CCDD 
Waste 

Material 
(ft) 

Total Depth 
of Boring 

(ft) 

Bottom 
Elevation of 

Waste 

Groundwater 
Elevation 

B22-1A1 103.45 2.0 -- 3.0 -- 
Not 

Encountered 

B22-1B 103.45 2.5 68.5 75.0 32.45 
Not 

Encountered 

B22-2 104.94 4.0 50.0 55.0 50.94 20.0 

B22-3 99.09 8.5 50.0 60.0 40.59 10.5 

B22-41 107.4 6.0 -- 10.0 -- 
Not 

Encountered 

B22-5A1 103.37 12.0+ -- 12.0 -- 
Not 

Encountered 

B22-5B 103.4 13.5 45.0 65.0 44.9 
Not 

Encountered 

B22-6A1 102.08 13.5 -- 15.0 -- 
Not 

Encountered 

B22-6B 102.01 13.0 45.5 60.0 43.21 
Not 

Encountered 

B22-7 104.0 4.5 -- 10.0 -- 
Not 

Encountered 

B22-81 105.46 4.0 -- 20.0 -- 
Not 

Encountered 

B22-9 105.59 10.0+ -- 10.0 -- 
Not 

Encountered 

B22-10 102.82 10.0+ -- 10.0 -- 
Not 

Encountered 

B22-11 98.18 6.5 -- 12.0 -- 10.0 

B22-12 101.09 2.5 -- 10.0 -- 
Not 

Encountered 
1 – Elevated landfill gases encountered in boring during drilling 
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3.2 Laboratory Testing 
Select samples from the borings were tested to verify field soil classifications and to determine pertinent 

geotechnical engineering properties of the various materials encountered during the field exploration 

program.  The laboratory testing program included: 

• Natural moisture content 

• Density and Unit Weight 

• Atterberg limits 

• Unconfined compression tests on soil 

• One-dimensional consolidation tests 

 

Based on geotechnical laboratory testing performed for this investigation, unconfined 

compressive strength (qu) of the landfill cap material ranged between 3.0 and about 12+ kips 

per square foot (ksf), with a weighted average of about 8.0 ksf.  Soil density ranged from 103 to 

119 pounds per cubic foot (pcf).  Soil moisture content for the surficial fill/landfill cap material 

ranged from 10.3 to 37.8 percent.   

 

Soil classification and strength test results are summarized on Tables 3 and 4 and are presented 

on the individual boring logs.  The results of all tests, including the one-dimensional 

consolidation tests, are included in Appendix B.  Geotechnical laboratory tests were performed 

in accordance with current test standards as determined by ASTM.  Laboratory testing was 

performed by TWE under subcontract to Goodheart.  
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TABLE 3: NATURAL MOISTURE CONTECT AND ATTERBERG LIMITS 

Boring No. 
Depth 

(ft) 

Natural 
Moisture 
Content 

(%) 

Dry 
Density 

(pcf) 
LL PL PI Comments 

B22-2 4.0-6.0 14.8 86.4 NV NP NP Fill/Cap (NP) 

B22-2 53.5-55.0 30.3 - - - - Native (SM)  

B22-3 2.0-4.0 13.6 118.9 49 19 30 Fill/Cap  
(CL-CH) 

B22-3 6.0-8.0 22.1 103.2 52 20 32 Fill/Cap (CH) 

B22-3 10.5-12.0 37.8 - 48 20 28 Fill/Cap  
(CL-CH) 

B22-3 18.5-20.0 54.5 - 83 30 53 Waste (CH) 

B22-4 2.5-4.0 11.1 - - - - Fill/Cap (SM) 

B22-4 4.0-6.0 13.0 117.7 44 17 27 Fill/Cap (CL) 

B22-5A 4.0-6.0 18.7 105.2 53 18 35 Fill/Cap (CH) 

B22-5A 8.0-10.0 20.8 106.2 53 19 34 Fill/Cap (CH) 

B22-6A 2.5-4.0 14.2 - - - - Fill/Cap (CL) 

B22-6A 4.5-6.0 15.7 - 49 19 30 Fill/Cap (CH) 

B22-6A 6.5-8.0 27.0 - 65 23 42 Fill/Cap (CH) 

B22-6A 8.5-10.0 22.5 - 47 20 27 Fill/Cap (CL) 

B22-6B 2.5-4.0 12.7 -- 48 18 30 Fill/Cap (CL) 

B22-6B 6.5-8.0 17.7 -- 51 19 32 Fill/Cap (CH) 

B22-6B 58.5-60.0 26.4 -- 71 19 52 Native (CH) 

B22-7 2.5-4.0 11.8 - 39 18 21 Fill/Cap (CL) 

B22-8 2.5-4.0 10.5 - 31 15 16 Fill/Cap (CL) 

B22-8 4.0-6.0 - - NV NP NP Waste (NP) 

B22-9 2.5-4.0 24.6 - 73 27 46 Fill/Cap (CH) 

B22-9 8.5-10.0 18.1 - - - - Fill/Cap (CH) 

B22-10 2.0-4.0 10.3 111.9 33 17 16 Fill/Cap (CL) 

B22-11 2.5-4.0 13.2 - 38 17 21 Fill/Cap (CL) 

B22-11 6.5-8.0 17.4 - 59 21 38 Waste (CH) 

B22-11 8.0-10.0 22.8 - 56 22 34 Waste (CH) 

B22-11 10.5-12.0 36.6 - - - - Waste (CH) 

B22-12 2.5-4.0 11.6 - - - - Fill/Cap (CL) 

B22-12 4.0-6.0 - - NV NP NP Waste (NP) 

B22-12 8.5-10.0 29.5 - - - - Fill/Cap (CH) 

Notes: NP – Non plastic 
 CL – Low plasticity clay 
 CH – High plasticity clay 
 SM – Silty Sand 
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TABLE 4: U-U TEST RESULTS 

Boring No. Depth (ft) 
Soil 

Description 
Test Type 

Unconfined-
Unconsolidated 

Compressive 
Strength (tsf) 

Failure 
Strain (%) 

Confining 
Pressure 

(psi) 

B22-2 4.0-6.0 Dark Gray 
Tree Bark 

U-U 17.1 15.0 4.0 

B22-3 2.0-4.0 Gray Lean 
Clay (CL) 

U-U 6.82 5.8 1.9 

B22-3 6.0-8.0 Red-Brown 
Fat Clay (CH) 

U-U 1.48 4.4 6.5 

B22-4 4.0-6.0 Gray Lean 
Clay (CL) 

U-U 5.87 10.3 4.0 

B22-5A 4.0-6.0 Gray Fat 
Clay (CH) 

U-U 2.95 3.24 4.0 

B22-5A 8.0-10.0 Gray Fat 
Clay (CH) 

U-U 1.83 14.8 7.5 

B22-10 2.0-4.0 Gray Lean 
Clay (CL) 

U-U 6.42 3.1 2.5 
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4. SITE CONDITIONS 

4.1 Local Geology 
The Site is located within the Coastal Plain physiographic province.  The surficial native soils in the Site 

area are Quaternary deposits formed during periods of high standing sea level and are part of the 

Beaumont Formation of Pleistocene age.  In the subsurface, the Beaumont Formation is undifferentiated 

from the underlying Lissie Formation.  Figure 3 provides a Geological Map of the State of Texas and 

indicates the presence of Beaumont Formation soils at the Site. 

 

Beaumont Formation soils often consist of reddish orange or dark brown to brownish dark gray clays, 

with very fine to fine quartz sand, silt, and minor fine gravel, intermixed and interbedded.  The 

Beaumont formation includes poorly defined meander-belt ridges and pimple mounds aligned 

approximately normal to the coast, and marine delta-front sand, lagoonal clay, and near-shore marine 

sand deposits.  Beaumont clays typically exhibit a high Plasticity Index (PI) and are subject to significant 

shrinking and swelling with changes in moisture content. 

 

The Houston area, and the Gulf Coast in general, is laced by numerous growth faults which are 

geological hazards that are known to impact and damage house slabs, building-support structures, 

highways and associated foundations. Figure 4 shows a group of east-northeast-trending geologic 

features and faults1, some of which have displaced the land surface in western Houston. 

 

The geologic feature nearest the Site is the Renn Scarp2, located approximately 1½ miles northwest of 

the Site. The Renn Scarp was originally categorized as a fault; however, subsequent drilling has 

confirmed that the scarp is actually the cutbank of an ancient stream channel. The Renn Scarp has been 

masked by recent urban development.  The closest known growth fault relative to the Site is the Clodine 

Fault, which is located approximately 3 miles northwest of the Site.  Given the location and orientation 

of the Clodine Fault, it is not a concern, and growth faults will not impact Site development. 

 

1 - Principal Active Faults in Harris County, Texas, US Geological Survey and Harris County Coastal 
Subsidence District (20024) 
2 - Clodine Fault, Southwestern Houston Metropolitan Area, Texas by E. R. Verbeek, U.S. Geological 
Survey, and U. S. Clanton, National Aeronautics and Space Administration (1979) 
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4.2 Surface Conditions 
The Site is located in a mixed commercial and residential area on the west side of Houston and is north 

of Bissonnet Street between Kirkwood Road on the east and Cook Road on the west.  The primary 

entrance to the Site is currently off Bissonnet Street on the south side, where the former Sugar Hill Golf 

Course Club House, maintenance facilities and parking areas for the Golf Course were located. 

 

Site surface topography is characterized by undulating terrain which was created when the golf course 

was graded. Ground surface elevations range between approximately 98 and 106 feet above mean sea 

level (MSL).  The high point is located in the north central portion of the Site, and surface elevations fall 

off toward the southern portion of the Site.  There are no ponds or standing water on the Site. 

 

The Site is heavily overgrown with various grasses, thick brush, and scrub trees up to several inches in 

diameter.  Paved and unpaved golf cart paths traverse the Site, although these are difficult to find and 

follow in many areas because of the overgrowth.  The overgrowth also masks the former fairways, 

making the fairways difficult to identify in some areas.  There is some evidence of minor erosion and 

raveling across the surface of the landfill, but no major erosional gullies, sinkholes or large depressions 

have been observed. 

 

4.3 Subsurface Conditions 
Soil borings drilled during this investigation were used to characterize subsurface conditions at the Site.  

Subsurface materials encountered were compared with boring logs from prior investigations to check 

for consistency and to expand the available geotechnical data base. 

 

4.3.1 Surficial Soils and Landfill Cap 
Boring logs from this and prior investigations indicate the landfill cap typically consists of 2½ to 3 feet of 

medium stiff to hard, lean and fat clays (USCS Classification of CL and CH).  The landfill cap is also 

assumed to extend across the entire Site.  Surficial soils on the Site range from 0 to as much as 10½ feet 

in thickness above the landfill cap.  The surficial soils, defined in this report as the material above the 3-

foot-thick landfill cap, are mostly medium-stiff lean and fat clays (CL and CH).  From a review of prior 
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reports, it is unlikely the surficial soils were compacted, so for purposes of this report, the surficial soils 

are assumed to be an uncontrolled fill. 

 

4.3.2 Landfill Waste Material 
Most borings drilled for this investigation and prior investigations extended into the top of the waste. 

Five borings drilled for this investigation and a prior CEC boring drilled on the Site extended through the 

waste into the underlying native soils.  The thickness of the waste encountered in our borings varied 

from 45.0 to 68.5 feet across the Site, as indicated in Table 2.   

 

The boring logs suggest that the waste material consists of a matrix of soil and construction debris.  Soils 

in the waste matrix included low and high plasticity clays and non-plastic material (sands, gravel and silty 

sands).  Waste materials encountered in the borings included: paving materials, such as concrete and 

asphalt fragments; landscape debris; carpeting; wood products, such as construction lumber, particle 

board, and shredded wood; and plastic bags and miscellaneous construction and demolition debris. 

 

Field observations during drilling indicate the waste material was typically comprised of at least 50% soil, 

with the majority of the remainder being miscellaneous non-degradable material.  From a review of the 

boring logs in this and prior reports, it is unlikely the waste material was compacted, so for purposes of 

this report, the waste material are also assumed to be an uncontrolled fill. 

 

4.3.3 Native Soils 
The native soils underlying the waste were encountered at depths ranging from 54 to 71 feet bgs 

(approximately 51 to 32.5 feet MSL).  Sand (SM) was encountered in Boring B22-2 at a depth of 

approximately 54 feet bgs (50 feet MSL).  Stiff to very stiff high plasticity clays (CH materials) were 

encountered in all other borings that extended into the underlying native soils. 

 

4.3.4 Groundwater Levels 
Groundwater levels across the Site are variable.  Approximate groundwater levels were determined 

during drilling by noting the depth of free water on the sampling tools and/or by noting the presence of 

free water in the soil samples.  Groundwater levels were noted in Borings B22-2, B22-3 and B22-11 at 
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depths ranging from 10 to 20 feet bgs (approximate groundwater elevations from 85 to 90 feet MSL).  

All other borings were noted as dry to the depths explored.  It was noted that moisture content in the 

surficial fill/landfill cap material tended to increase with depth. 

 

Groundwater level data is also available from the monitoring wells around the perimeter of the larger 

Bissonnet 136 Site.  The upper groundwater-bearing unit is slightly confined with static water levels 

ranging from 8 to 10 feet below ground surface (approximate groundwater elevations from 67 to 72 feet 

MSL). 
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5. DISCUSSION 
The following discussion is based on the overall body of geotechnical information and data developed at 

the Bissonnet 136 Site, including the findings of this geotechnical investigation, and Goodheart’s 

understanding of the planned Site improvements.   

 

5.1 Interpretation of Field Data  
Because it is extremely difficult to obtain and test waste materials, such as those encountered at the 

Site, we tested the subsurface materials in-place while sampling using the Standard Penetration Test 

(SPT).  The SPT is a simple, cost-effective field-testing procedure widely used in geotechnical engineering 

to evaluate subsurface materials.  Empirical values of the angle of internal friction (F), relative density 

(Dr), and unit weight (g) of granular soils, and ultimate shear strength (qu) and consistency of cohesive 

soils, have been correlated with SPT N-values and published for many years.  SPT N-values were 

compared with shear strength test data from the Site soils (i.e., surficial fill, landfill cap and native soils) 

to assist in interpretation of subsurface conditions.  Due to the relatively small number of undisturbed 

samples of surficial fill and landfill cap material, and the complete lack of shear strength data from the 

waste material, much of this investigation depends on interpretation of SPT N-values.  

 

SPT N-values obtained during the field exploration program were plotted versus depth to evaluate the 

strength of the surficial soils, landfill cap and waste materials (see scatter plot diagram in Figure 5).  The 

data indicates the relative shear strength of the surficial fill and landfill cap material typically ranges 

from “stiff to very stiff” with an ultimate shear strength ranging between 3.0 and 6.0 ksf.  Approximately 

15% of the recorded N-values from SPT’s taken in the surficial fill and landfill cap material were of 

medium consistency indicating the presence of some random softer zones of material.  SPT N-values in 

the surficial fill and landfill cap material correlate well with published data and with the limited shear 

strength data from U-U tests performed for this investigation.   

 

Previous data (CEC report) suggests as much as 80% of the waste material at the Site could be non-

degradable, and visual observations of the waste material sampled during this investigation generally 

seem to bear that out.  The waste has been in place for 30 to 40+ years, and for much of that time has 

been covered with surficial fill and landfill cap material ranging between 2.5 and over 13.5 feet thick.  
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Although there is little or no published data to correlate N-values with shear strength of the waste 

material, the data was qualitatively evaluated to determine whether the waste is suitable as bearing 

material for the anticipated loads. 

 

Average N-values recorded in the waste material during this investigation ranged from 10 to more than 

30 blows per foot.  Approximately three-fourths of the recorded N-values from SPT’s taken in the waste 

material were greater than 15 blows per foot while the remaining one-quarter of the recorded N-values 

ranged between 7 and 15 blows per foot.  SPT N-values seem to trend slightly higher with depth, and no 

apparent voids, extremely soft material, or extensive zones of soft material were encountered in the 

waste.   

 

From a geotechnical engineering standpoint, and taken as a whole, the data suggests that waste at the 

Site has substantially settled under its own weight and the surcharge of the surficial fill and landfill cap 

material.  From a bearing standpoint, the waste can support the anticipated foundation loads; however, 

as much as a quarter of the waste could contain zones of softer material that would be subject to some 

degree of total and differential settlement, as evidenced by the N-values below 15. This evaluation was 

performed using the best available information and limited techniques, coupled with geotechnical 

engineering experience and judgement. 

 

5.2 Foundation Support 

5.2.1 Shallow Foundations 
Subsurface conditions encountered at the Site vary due to the: 

• Character and thickness of the surficial fill and landfill cap material; 

• Character and thickness of waste material; and 

• Nature and depth of the underlying native soils. 

 

Planned improvements at the Site can be supported on shallow foundations and/or slabs-on-grade 

provided the recommendations presented herein are followed regarding site preparation, filling and 

grading, and implementation of ground improvement methods to provide more uniform support and 

control settlement behavior.   
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Significant filling and grading will be required to establish minimum thicknesses of surficial fill and to 

prevent penetration of the landfill cap.  Ground improvement coupled with properly compacted fill will 

provide good bearing support for conventional foundations.  Ground improvement methods considered 

for the Site are discussed in Section 5.2.3; further design efforts and consultation with specialty 

contractor(s) are required to develop final recommendations.  Recommendations for Site preparation, 

filling and grading, and foundation design are presented in Section 6.0. 

 

5.2.2 Deep Foundations 
The field exploration data, and specifically the SPT data, indicate the likely presence of softer zones of fill 

and waste material that could result in excessive total and differential settlement; however, there is no 

evidence to-date that indicates these zones are widespread or excessively thick.  Deep foundations will 

provide excellent bearing and will mitigate the obvious concerns regarding total and differential 

settlement; however, deep foundations are likely cost-prohibitive for development of the planned 

improvements, and as noted above, ground improvement coupled with properly compacted fill will 

provide good bearing support for conventional foundations.   

 

Deep foundations were deemed unnecessary for foundation support of the planned improvements at 

the Site, and no further evaluation of deep foundations was performed or considered.  

 

5.2.3 Ground Improvement 
Geotechnical analysis using the field exploration and laboratory test data indicate lightly loaded shallow 

foundations and/or slabs-on-grade can be designed for allowable bearing capacities of up to 4.0 ksf.  The 

primary concern, however, is that the Site is essentially a very large uncontrolled fill with combined 

surficial fill, landfill cap and waste depths of more than 50 feet.  It is likely that undetected zones or 

pockets of soft material exist in the shallow subsurface as well as at depth.  Ground improvement is 

recommended to control settlement and provide a compact, uniform, and consistent subgrade for 

foundation and slab-on-grade construction. 

 

Ground improvement methods are used at sites with poor or variable subsurface conditions to bridge 

any soft zones and mitigate the possible damaging effects of total and differential settlements. A 
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qualitative evaluation of possible ground improvement methods was performed for the Kirkwood 

Crossing Site.  These ground improvement methods should be further evaluated by the Project Team to 

determine the optimum method with regard to overall effectiveness, cost and schedule impact: 

• Proof-rolling – Proof-rolling with a heavy sheepsfoot roller can be used to compact and tighten 

the surficial fill and landfill cap materials, thus providing a good working surface for construction 

of foundations, slabs and pavements.  However, proof-rolling will have limited depth of 

penetration in the mostly clay materials that comprise the surficial fill and landfill cap materials 

(generally less than 5 feet of total penetration).  More importantly, it is very unlikely that heavy 

proof-rolling would have any effect on the underlying waste, and any soft zones that remain 

could reflect to the surface and have detrimental effects on foundation performance.  Proof-

rolling should be performed, but only in conjunction with another ground improvement method 

that would extend into and compact the waste. 

• Pre-Loading or Surcharging – Surcharging can be used to pre-load the surficial fill/landfill cap 

and waste materials, thus inducing settlement to occur before foundation construction begins.  

When surcharging is used, the foundation area(s) are typically pre-loaded with excess fill to an 

amount equal to or greater than the foundation loads.  The surcharge is allowed to sit and is 

monitored until the anticipated settlements have occurred.  This method can be cost-effective 

if: (1) there is readily available fill, and (2) there is sufficient time in the project schedule.  

However, the overall Bissonnet 136 Site currently has a shortage of fill.  To import additional fill 

would require TCEQ approval, and the time required to implement the process likely precludes 

surcharging as a viable option for this project.   

• Rammed Aggregate Piers – Rammed aggregate piers (RAP™ systems or Geopiers©) create a 

densified column of aggregate surrounded by a stiffened matrix of soil and waste.  Geopiers can 

be used in many different soil types and applications and would likely be an effective ground 

improvement solution at Kirkwood Crossing.  Goodheart recommends IRD and the Project Team 

conduct further evaluation of RAP™ to provide settlement control for support of spread footings 

and slabs-on-grade at the Site, including discussions with specialized subcontractors, and cost 

and schedule analyses. 

• Deep Dynamic Compaction – Dynamic deep compaction (DDC) involves dropping a heavy weight 

(up to 30 tons falling from as high as 80 to 100 feet) in a grid pattern on the ground surface to 

compact soils and other soft materials to depths as great as 40 to 50 feet bgs.  DDC can be used 

to reduce foundation settlements and permit construction on soft native soils as well as 

uncontrolled fills, such as landfills, and would likely be an effective ground improvement 

solution at Kirkwood Crossing.  Goodheart recommends IRD and the Project Team conduct 

further evaluation of DDC to provide settlement control for support of spread footings and 

slabs-on-grade at the Site, including discussions with specialized subcontractors, and cost and 

schedule analyses. 
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• Wick Drains – Wick drains are used to remove pore water from soft compressible soil and other 

subsurface matrices so the soils consolidate faster. Wick drains consist of a flexible core with 

grooves (that allow water to flow unimpeded) wrapped in geotextile filter fabric.  Wick drains 

are typically installed to design depth in in a pattern using a hollow mandrel mounted on an 

excavator or crane mast, and are usually tied to a sand blanket to capture and remove pore 

water.  While wick drains can be effective in accelerating settlement of saturated subsurface 

materials, the subsurface materials at the Site are variable and do not appear to contain a lot of 

water (i.e., their effectiveness would be limited at best).  Other considerations regarding the use 

of wick drains include: (1) the installation process will likely require a special TCEQ permit; (2) 

the leachate that emanates from the waste will likely have to be captured, treated and properly 

disposed off-site; and (3) the time required to permit and implement the process likely 

precludes wick drains as a viable ground improvement option.   

• Combination of Methods – Two or more of the foregoing options can also be used together to 

address potential settlement concerns and accelerate the construction process. For example, 

heavy proof-rolling can be used in conjunction with either RAP™ or DDC.  Also, wick drains are 

frequently used in conjunction with DDC; however, as noted above, there are several major 

concerns with the use of wick drains.   

 

5.3 Estimated Settlements 
Based on existing conditions at the Site and the planned improvements, total settlements in the surficial 

fill and landfill cap materials are estimated to be on the order of ½- to 1-inch.  Differential settlements in 

the surficial fill and landfill cap materials are anticipated to be about half the estimated total settlement.   

 

Our qualitative evaluation of total and differential settlements in the waste material indicates shallow 

foundations and slabs-on-grade should be designed for at least 2- to 4-inches of total and differential 

settlement, increasing the combined total settlements in the uncontrolled fill at the Site (i.e., surficial 

fill, landfill cap and waste materials) to as much a 4 to 5 inches.  Due to the nature and thickness of the 

uncontrolled fill, it is likely that differential settlements could also range between 3 and 5 inches. 

 

Ground improvement methods coupled with properly compacted fill will provide good bearing support 

for slab-on-grade construction and conventional foundations, and should substantially mitigate 

settlement concerns.  In general, implementation of appropriate ground improvement methods should 

limit total foundation settlements to approximately 1-inch and differential settlements should be on the 

order of ½-inch. 
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5.4 Environmental Considerations 
The Site is underlain by 45 to 68+ feet of construction and demolition debris (waste) intermixed with 

soil.  The waste materials include landscape debris, wood products and other degradable materials.  

Decomposition of the degradable waste generates landfill gases, such as methane and hydrogen sulfide 

(H2S), which in elevated concentrations, can be explosive or toxic, respectively.  Screening for methane 

gas and other contaminants while drilling identified the presence of methane gas and other unusual 

odors emanating from the boreholes. 

  

SKA has been retained by both Bissonnet 136 and IRD to assist with regulatory compliance, landfill post-

closure care and permit issues at the Site.  SKA is currently maintaining both the groundwater 

monitoring well network and the landfill gas management and monitoring network (gas vents and gas 

monitoring probes) around the perimeter of the Bissonnet 136 property.  SKA is also working with TCEQ 

on behalf of Bissonnet 136 to revoke MSW Permit No. 1247 so that the Site can complete the post-

closure care process. 

 

Development over closed landfills is regulated by TCEQ under 30 Texas Administrative Code (TAC) 

Chapter 330, Subchapter T.  One purpose of the Subchapter T rules and regulations is to ensure that 

potentially explosive gases are appropriately monitored and/or abated to protect occupants in these 

buildings.  The Subchapter T rules also regulate practices which could contribute landfill leachate.  

Subchapter T rules apply to all developments over closed landfills except for single-family or double 

family homes which are not part of a residential subdivision.  A Subchapter T permit from TCEQ will be 

required for Site development.  

  

Preliminary discussions with TCEQ have determined that ground improvement activities can be 

performed under the Subchapter T permit provided the landfill cap is maintained and meets the 

minimum requirements when ground improvement is completed.  TCEQ will also require a landfill gas 

venting system with monitoring beneath all enclosed structures on the Site.  
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6. CONCLUSIONS AND RECOMMENDATIONS 

This section provides geotechnical conclusions and recommendations for design and construction of the 

planned Site improvements.  The conclusions and recommendations presented herein are based on the 

geotechnical data developed during this investigation and qualitative analyses and evaluation of the 

overall geotechnical data base for the Site.  

 

6.1 Earthwork, Mass Grading and General Site Development 

General Guidelines.  Before construction of the proposed residential development and associated 

amenities can begin, ground improvement and/or mass grading operations will be necessary to establish 

roadways, building pads and drainage patterns.  Earthwork operations should be designed and 

conducted so as not to penetrate or disturb any portion of the landfill cap that covers the entire Site 

footprint.  In addition, the total thickness of surficial fill and landfill cap should be at least 8.0 feet thick 

to allow for foundation and underground utility construction without penetrating or disturbing the 

landfill cap.  This would allow 1 to 2 feet as a buffer zone above the landfill cap in most areas and for 

elevation variances across the Site. 

 

TCEQ requires that the landfill cap for Type IV (MSW) landfills consist of at least 18 inches of compacted 

clay (SC or CL) plus 6 inches of topsoil (per 30 TAC 330.453(a)).  If the landfill cap is penetrated during 

mass grading, ground improvement activities, foundation or infrastructure construction, it should be 

repaired or reconstructed as soon as possible.  Landfill cap repairs should be accomplished using clay (SC 

or CL) compacted in accordance with structural or general fill requirements, depending on where the 

repairs take place.  If waste must be removed to facilitate construction, the waste shall be segregated 

from the overlying soils, stored on plastic sheeting and covered with plastic sheeting, until disposed off-

site.  The reburial of waste on Site is not generally permitted by TCEQ once the landfill is in post-closure 

care. 

 

The surficial soils range from 0 to 10.0+ feet in thickness above the landfill cap.  In general, Site 

elevations are higher across the northern portion of the Site than they are across the southern portion 

of the Site, whereas the thickness of the surficial fill and landfill cap material is considerably thicker 
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across the southern portion of the Site than it is across the northern portion.  Therefore, the northern 

portion of the Site will need to be built up as much as 6 feet above existing grade in order to meet the 

8.0-foot thickness requirement.  To accommodate the overall Site slope, Goodheart recommends 

creating a terraced Site with surface grades adjacent to structures in the northern portion of the Site at 

least 10 to 12 feet higher in elevation than the surface grades adjacent to structures in the southern 

portion of the Site.  

 

As noted elsewhere in this report, each floor slab should be continuous and maintained on one 

elevation. Because of the relatively abrupt changes in grade of ground surface elevations to meet the 

minimum fill requirements over waste, Goodheart anticipates floor slab elevations in adjacent buildings 

could differ by as much as 10 feet.  Grading plans should consider the use of retaining structures to 

facilitate these abrupt grade changes.  Grading plans should also consider switching Building 3 or 

Building 5 with the Community Building/Club House and adjacent exterior amenities to aid in balancing 

cut and fill. 

 

Clearing and Grubbing.  Due to the extensive amount of dense vegetation at the Site, including high 

grasses and weeds, thick brush, and widespread scrub trees up to several inches in diameter, clearing 

and grubbing will be a major consideration for Site development.  All brush and trees located above the 

landfill cap, regardless of size, should be cut and properly disposed in accordance with local regulations.  

Tree trunks/stumps larger than 4 inches in diameter should be grubbed, and roots larger than 1 inch in 

diameter should be removed.  The ground surface in areas where fill and/or structures will be 

constructed should be inspected by a qualified geotechnical engineer following initial clearing to check 

for evidence of sinkholes or erosional features that were not previously evident due to heavy 

vegetation. 

 

At least the upper 6 inches of surface grass and vegetation should be stripped and properly disposed in 

accordance with local regulations; additional stripping could be required in some areas, depending on 

how far the root mass penetrates below the ground surface and as identified by a qualified geotechnical 

engineer during construction.  The upper 6-12 inches of topsoil, immediately underlying surface grass 
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and vegetation, should be stripped and stockpiled on Site or properly removed and disposed in 

accordance with local regulations.  

 

Ground Improvement.  Ground improvement activities should be performed in areas where total and 

differential settlement will have a detrimental effect on the planned improvements.  Ground 

improvement methods should be designed and constructed by specialty contractors, in conjunction with 

geotechnical and structural design criteria.  Ground improvement activities, such as DDC, should 

generally be performed in areas that contain just the landfill cap (i.e., before significant fill is placed over 

landfill cap material and after excess surficial fill is removed from the thicker areas) in order to maximize 

the kinetic energy imparted to the waste and effect pre-construction settlement.  Ground improvement 

activities should be an integral part of the construction sequence. 

 

Proof-compaction and Subgrade Preparation.  After stripping, the exposed subgrade material will consist 

primarily of lean and/or fat clay fill.  The exposed subgrade material is generally suitable for structural fill 

or general fill anywhere on the Site, as determined by a qualified geotechnical engineer.  The exposed 

subgrade materials can also be left in place and used for support of buildings, foundations, roadways, 

parking lots, or as subgrade for placement of additional fill to bring the area up to finished subgrade 

elevation.  Proof-compaction and subgrade preparation will generally take place after ground 

improvement activities have been completed. 

 

Exposed subgrade materials that will be left in place should be proof-rolled with at least four passes of a 

Caterpillar 825K Wedgefoot Soil Compactor (or equivalent) to locate zones of loose and/or unstable 

soils.  Proof-rolling operations should be witnessed by a qualified geotechnical engineer to determine 

whether soft, loose, or saturated soil and/or detrimental material such as debris and/or degradable 

materials are present.  Zones that exhibit instability during proof-rolling, such as excess rutting or 

pumping in excess of 1-inch, should be disked, reconditioned, and compacted or removed and replaced 

with approved fill, as directed by a qualified geotechnical engineer. 

 

If unsuitable soils or other detrimental materials are encountered, the unsuitable material should be 

removed full depth and replaced with properly compacted fill.  Actual depth and volume of undercut 
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should be determined at the time of construction based on observations of a qualified geotechnical 

engineer.  Excavated material should be replaced with properly compacted structural fill, as defined in 

this report. 

 

Structural and General Fill Material. Due to the uneven terrain, construction activities will include a cut 

and fill grading operation to achieve final grades.   Cut areas should not reduce surficial fill and landfill 

cap thickness to less than 8-feet without the approval of a qualified geotechnical engineer and/or civil 

design engineer.  Compacted structural fill should be used beneath structures and pavements, and 

either general or structural fill can be used in open areas.  Structural fill should generally extend from 

the bottom of slabs-on-grade (or foundations) down to the top of waste and at least 5 feet outside 

building footprints.  A qualified geotechnical engineer can assist in determining the most efficient means 

of compaction. 

 

Structural fill used for mass grading and Site earthwork should meet the following minimum 

requirements: 

1. Imported structural fill may consist of locally available lean clay soils (CL) with the following 

properties: 

• Liquid limit (LL) less than 50 and plasticity index (PI) less than 25, 

• Maximum dry density greater than 100 pounds per cubic foot (pcf), when determined 

according to the Modified Proctor Method (ASTM D 1557) 

2. New structural fill should not contain more than 5% organic material when tested in accordance 

with ASTM D 2974 test method.  The fill shall be free of waste, debris, and frozen or deleterious 

material. 

2. Materials unsatisfactory for use as structural fill include soils classified as silt or organic silt (ML, 

MH, IL, and OH) in the Unified Soil Classification System (ASTM D 2847).   

3. Cohesive materials used as structural fill should be placed in 6- to 9-inch-thick loose lifts, 

moisture-conditioned to within plus or minus 2% of optimum moisture and compacted to at 

least 95% modified Proctor density (ASTM D1557 / AASHTO T180).   

4. Granular materials used as structural fill should be placed in maximum 10- to 12-inch-thick loose 

lifts, moisture-conditioned to within plus or minus 3% of optimum moisture and compacted to 

at least 95% modified Proctor density (ASTM D1557 / AASHTO T180). 

5. Fill should be placed where dry and stable conditions exist at design or undercut subgrade.  
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General fill should not contain more than 8% organic material when tested in accordance with ASTM D 

2974 test method, and should be free of waste, debris, and frozen or deleterious material. Cohesive 

materials used as general fill should be placed in 6- to 9-inch-thick loose lifts, moisture-conditioned to 

within plus or minus 3% of optimum moisture and compacted to at least 92% modified Proctor density 

(ASTM D1557 / AASHTO T180).  Granular materials used as general fill should be placed in maximum 10- 

to 12-inch-thick loose lifts, moisture-conditioned to within plus or minus 3% of optimum moisture and 

compacted to at least 92% modified Proctor density (ASTM D1557 / AASHTO T180). 

 

In general, the surficial fill materials on the Site meet the requirements outlined herein and can be used 

as structural or general fill; however, structural fill should be approved by a qualified geotechnical 

engineer before it is moved on-site or imported to the Site.  Silt and other materials designated as ML, 

MH, PT, OL, and OH can be used for landscaping purposes (i.e., construction of berms).   

 

Goodheart recommends using at least a 6-inch thick layer of well-sorted, compacted granular fill 

(AASHTO #5 stone or equivalent) beneath building slabs and foundations to allow for landfill gas 

collection (see Section 6.2).  For roadway subbase (i.e., in areas that will be covered by asphalt/concrete 

pavement), a well-graded, compacted granular fill or crushed aggregate is recommended.  Imported 

granular structural fill can consist of crushed limestone, crushed gravel with sand, or recycled concrete 

meeting the gradation limits in Table 5.  Where wet subgrade conditions are encountered, free-draining 

crushed limestone similar to the free draining 1.5- or 3-inch gradations in Table 5 should be used. 

 

TABLE 5: COARSE AGGREGATE GRADATIONS 

G
ra

d
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n

 

(%
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 Sieve Size 3” 2.5” 2” 1.5” 1” 0.5” No. 4 
No. 

16 

No. 

200 

3-inch 100 95±5 60±15 15±15 3±3     

1.5-inch    100 95±5 75±5 43±13 25±15 8±4 

1.5-inch FD    40 95±5 45±15 5±5   

FD – Free Draining 
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6.2 Foundation Design Criteria 

There are a number of considerations associated with design and construction of residential structure 

foundations at the Site, including: 

• The surficial fill material varies in thickness (0 to 13.5 feet), and was apparently placed as an 

uncontrolled fill; 

• The underlying waste material varies in location and thickness (45 to 68+ feet), and was 

apparently placed as an uncontrolled fill; 

• Waste materials over the Site have been allowed to settle under their own weight for a period 

of at least 20 years and as long as 40+ years for some parts of the landfill; 

• The surficial fill has added up to as much as 1500 to 1700 pounds per square foot (psf) of load 

on the surface of the landfills, causing further consolidation of the waste materials; 

• The surficial fill has also settled under its own weight for a period of at least 20 years;  

• Although there are no documented voids, sinkholes or depressions on the Site, it is possible that 

soft zones and/or voids exist which could affect foundation support; and 

• The management of landfill gas will require sub-slab venting systems and well-sorted granular 

backfill along with robust chemical vapor barriers as required by TCEQ. 

 

The planned residential structures can be supported on conventional slab-on-grade foundations 

provided ground improvement and earthwork operations are conducted as recommended herein.  Due 

to the size and nature of the uncontrolled fill beneath the Site, slab-on-grade foundations should be 

made sufficiently thick and stiff to spread out the wall loads into the slab to reduce applied foundation 

loads to allowable limits, to span soft or weak spots and potential small voids in the underlying waste 

material, to protect against shrinking and/or expansive soils, and to resist potential differential 

settlements.  The slabs should also be designed as continuous structures, without expansion joints, and 

on one level. 

 

Continuous slab-on-grade foundations should be properly reinforced for shear and load transfer, and 

stiffened, if necessary, using “waffle slabs” and/or post-tensioning.  Slabs-on-grade should incorporate 

sections at least 30 inches wide and 18 inches thick in areas where interior load-bearing walls of 3 kips 

per linear foot or more will be constructed and around perimeter walls with loads greater than 3 kips 

per linear foot.  Slab-on-grade foundations can be designed with a maximum allowable soil bearing 

pressure of 3,000 psf, provided the compacted structural fill and landfill cover material have a minimum 
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unconfined compressive strength of 3.0 ksf.  Stiffened slabs will spread the applied load and reduce soil 

bearing pressures and help control total and differential settlement.  As an alternative to using a “ribbed 

slab design, uniformly thick post-tensioned slabs-on-grade should be designed in accordance with PTI 

design criteria.   

 

Slabs-on-grade should be supported within the upper horizon of a properly constructed building pad, 

with at least 12 inches of soil embedment around the perimeter of the slab.  The ground surface should 

be graded so that water flows away from the structure.  Goodheart recommends the use of at least 6 

inches of a well-sorted crushed aggregate base (AASHTO #5 stone or equivalent) beneath building slabs 

and foundations to provide a capillary break with any underlying groundwater, allow for landfill gas 

collection, and to provide uniform foundation support.  A sub-slab soil vapor venting system should be 

incorporated into the aggregate base, as required by TCEQ (EPRO e.vent low profile system or 

equivalent).  A chemical vapor barrier (Drago Wrap Vapor Intrusion Barrier, manufactured by Stego 

Industries, or equivalent) should also be provided above the aggregate base material and beneath the 

slab.  SKA can provide specific details regarding the subsurface vapor collection system. 

 

Foundations for entry steps and porches should be designed and supported integrally to the building 

foundation.  Asphalt, patio blocks or other materials that can withstand minor displacements without 

causing cracking and/or can be easily replaced should be considered for flatwork, driveways and patios, 

sidewalks or other approaches to steps and porches. 

 

6.3 Post-Construction Settlement 
Most of the Site has settled under the weight of the waste material, landfill cap and surficial fill; 

however, some additional settlement could occur in areas where significant amounts of new fill (4 plus 

feet) are placed during mass grading operations.  Such consolidation could be detrimental to new 

structures, roadways and utilities and is very difficult to predict due to the nature and variable thickness 

of the waste and fill materials at the Site.  As noted in Section 5.2.3, ground improvement is 

recommended to control and/or mitigate settlement, particularly beneath building footprints.   
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New fills created during mass grading that are greater than 4 feet thick should be monitored with 

settlement instrumentation to check for new and on-going movements.  Settlement instrumentation 

should consist of 18-inch x 18-inch x ¼-inch thick steel plates with a ¼-inch solid steel rod welded to the 

center of the plates.  The plates should be installed approximately two feet below existing grade with 

the ¼-inch steel rod extending vertically in 3-foot-long sections above the ground surface.  A 1-inch 

diameter steel pipe should be placed over the steel rod so that the rod can move freely (without soil 

friction) within the fill (the pipe should not be connected to the steel plate).  The pipe should extend 

from approximately 2 inches above the steel plate to between 2- and 3-feet above the final grade, 

leaving 3- to 4-inches of steel rod exposed above the top of the pipe.  The steel plate and rod 

constructed and installed in this manner will allow for periodic measurements of settlement or 

consolidation in the fill.   

 

Settlement monitoring should be conducted on a weekly basis for the first month and then monthly 

thereafter until observed movements (i.e., settlements) and “time rate of settlement” analysis indicates 

future anticipated total settlements will be less than 1 inch.  Qualitative analysis suggests this process 

could take as much as three to six months or more after completion of fill operations, depending on the 

thickness and nature of the fill and underlying waste materials.  A qualified geotechnical engineer should 

review the settlement data and determine settlement has slowed to a degree that new construction 

(roadways, parking lots, buildings, etc.) can proceed.  

 

6.4 Lateral Earth Pressures 

Lateral resistance to loads can be provided by sliding friction acting on the base of footings and floor 

slabs (see Section 6.5 for appropriate values).  Resistance to lateral loads can also be obtained in part 

from passive earth pressure against the face of rigid foundation elements. 

 

An equivalent fluid pressure of 250 pcf can be used to resist short-term lateral loads on foundations in 

compacted structural fill (CL or CH materials).  For sustained loading, an equivalent fluid pressure of 150 

pcf can be used.  The upper 1 foot of soil should be neglected in determining passive resistance when 

the soil is not confined by paving or floor slabs. 
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Retaining structures could be required to transition grades across the Site, particularly between 

buildings that are relatively close together.  Active earth pressures working against retaining structures 

will vary according to the rigidity of the structure.  Walls free to rotate (such as cantilevered retaining 

walls) should be designed to resist an equivalent fluid pressure of 60 pcf (active condition).  Braced 

walls, which are not free to rotate, should be designed for an equivalent fluid pressure of 75 pcf (at-rest 

condition).  These values assume a hydrostatic level below the base of the structure; design of retaining 

walls should incorporate drainage behind the walls to eliminate hydrostatic pressures.  Also, the 

influence of surcharge loads should be added to the calculated earth pressures to determine the total 

lateral stress acting on the walls.  A qualified geotechnical engineer should determine appropriate 

geotechnical design criteria once the type and size of retaining structures have been determined. 

 

6.5 Soil Design Criteria 
Soil design criteria have been established by correlation with previous data on similar soils, field testing 

and laboratory tests.  Table 6 summarizes soil design parameters.  

 

TABLE 6: SOIL DESIGN VALUES  

Soil Design Parameter 
Structural Fill 

(CL/CH) 

Structural Fill 

(SC, SM, SP) 

Waste 

Material 

Angle of Internal Friction (Degrees) 0 34 201 

Cohesion (psf) 3500 0 5001 

Saturated Unit Weight (pcf) 125 115 1201 

Coefficient of active earth pressure (ka) .49 .28 .49 

Coefficient of passive earth pressure (kp) 2.03 3.25 2.03 

Coefficient of at-rest earth pressure (ko) .60 .45 .50 

Coefficient of sliding friction .351 .501 -- 

Poisson’s Ratio 0.251 0.31 -- 

Modulus of vertical subgrade reaction, Kv (K/ft3) 2001 2501 1501 

1 – Estimated value based on published literature and/or engineering judgement 

 

The Site subsurface materials consist of 4 to 8 feet of medium stiff to hard clay fill over 45 to 

68+ feet of medium dense waste over stiff to very stiff native clays to the depths explored.  The 

subsurface materials within the top 100 feet have normalized shear strength values of 1.5 tsf or 
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greater and average SPT N-values of 15 or greater.  In accordance with the 2018 International 

Building Code (IBC  2018) Section 1613.2.2, the Site has a Seismic Site Classification of D. 

 

6.6 Trench Excavations and Underground Utilities 
Stormwater management facilities, including culverts and stormwater structures, water and wastewater 

(wet) utilities, and gas, electric, and communication (dry) utilities should be designed in accordance with 

the most recent edition of the City of Houston Infrastructure Design Manual.  Stormwater management 

facilities should also be designed to meet City of Houston code requirements, as complemented by 

Harris County and the Harris County Flood Control District (HCFCD), and water quality requirements in 

the Rules and Regulations published by TCEQ.  Similarly, wet and dry utilities should also be designed to 

meet City of Houston and other applicable code requirements.  Any stormwater detention facilities must 

be located off of the waste footprint.  Utilities that will be continually wet such as water lines and lift 

stations, must have secondary containment.  Secondary containment may consist of trenches lined with 

impermeable membranes. 

 

It is anticipated that various drainage enhancements and improvements could be required, including 

storm sewers, stormwater detention, drainage structures, and overland (sheet) run-off.  Stormwater 

culverts and wet and dry utilities should be constructed in open trenches in the upper 5-foot horizon of 

surficial fill (i.e., above the landfill cap).  The surficial fill should first be constructed to an elevation not 

less than one (1) foot above the top of the pipe (or utility).  Where the surficial fill consists of compact 

stable clay material, trench excavations can be made using an open cut with vertical sides to a depth of 

four feet; cuts deeper than 4 feet should be sloped, protected with a trench box or braced, as necessary.  

Groundwater and unstable or incompressible material in the bottom of the trench excavation should be 

removed and undercut areas should be backfilled with compacted structural or flowable fill to the 

design bedding depth.   

 

Class C pipe bedding should be used for stormwater culverts and wet utilities.  Goodheart recommends 

using a minimum of 3 inches of cement stabilized sand for pipe bedding.  Trench excavations should be 

backfilled as soon as practical after installation of the pipe/utility.  Trench backfill should meet the 
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requirements for structural fill outlined in Section 6.1 and be free from stones large enough to interfere 

with compaction or other deleterious material.  

 

Trench backfill should be placed at the moisture content needed to obtain the required density, in layers 

no greater than 6 inches deep (loose measurement) and alternated from side to side to bring up the 

backfill about equally around the pipe/utility.  Trench backfill should be compacted to at least 95% 

Modified Proctor density using mechanical tamps or rammers.  Small rollers may be used to compact 

backfill if feasible.  Stormwater culverts should have at least 12 inches of cover above the pipe, and 

water and wastewater utilities should be designed to meet the cover requirements in the Infrastructure 

Design Manual. 

 

If the landfill cap is penetrated by trenches, backfill should include at least 2 feet of compacted clay over 

the waste material.  If waste must be removed to facilitate construction, the waste shall be segregated 

from overlying soils, stored on plastic sheeting and covered with plastic sheeting, until disposed off-site.  

The reburial of waste on site is not generally permitted by TCEQ once the landfill is in post closure care. 

 

Depending on Contractor preference and the available fill materials, Goodheart recommends the use of 

either properly compacted lean clay fill or granular material mixed with bentonite as utility trench 

backfill.  The use of either of these materials as utility trench backfill should be considered “best 

management practices” that would minimize the potential for migration of methane and/or other soil 

vapors contained in the underlying landfill materials.  If a bentonite/fill mixture is used, mixing can be 

accomplished on-site either in a pugmill or in thin lifts (preliminary estimate of 2-4% bentonite by dry 

weight) prior to placing in the trench.  Goodheart also recommends all utility penetrations at building 

foundations be designed using flexible connections that can withstand up to 2 inches of displacement 

and be sealed to prevent landfill gas intrusion. 

 

6.7 Site Roads and Pavements 

Site preparation and mass grading will likely expose a mixture of lean and fat clays (CL and CH materials) 

at subgrade level.  The fat clays will be subject to shrinking and swelling with changes in moisture 
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content that cause damage to road and parking lot pavements.  Lime stabilization of the exposed 

subgrade is recommended to reduce soil plasticity and swell potential, reduce the required pavement 

thickness, aid compaction and create a strong, stable base for construction of road and parking lot 

pavements. 

 

Grading and alignment of roads and parking lot pavements should establish design subgrade elevations.  

The upper 9 inches of subgrade materials beneath roads and parking areas should be stabilized with 4% 

hydrated lime in accordance with the material and installation requirements of the current edition of 

the Texas Highway Department Standard Specifications for Construction and Maintenance of Highways, 

Streets, and Bridges.  

 

A small to moderate amount of long-term settlement (up to 1 inch) should be anticipated beneath 

pavements that receive significant fill (more than 3 feet).  Properly designed and constructed flexible 

pavement sections should be cost-effective and perform adequately at the Site.  Flexible pavement that 

incorporates lime stabilized subgrade as described above can be designed using a CBR of 8 for the 

subbase layer. A qualified geotechnical engineer should determine appropriate geotechnical design 

criteria and pavement section(s) once the type of pavement for roads and parking areas has been 

determined. 
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7. CONSTRUCTION CONSIDERATIONS 

7.1 Construction Sequencing 

Given the timeline to complete construction, and the ground improvement and grading requirements 

necessary to develop the Site for the proposed improvements, construction sequencing for this project 

will be important.  As a general guideline, each area (building pads and pavements) should be developed 

in sequence as follows: 

• Clear and grub as necessary, then strip topsoil and organic material and stockpile for reuse 

• Adjust landfill cap thickness above waste to approximate 3-foot thickness 

• Conduct selected ground improvement activities within building footprints and other areas as 

required 

• Level and proof-roll the subgrade within the building footprint, repairing or correcting any 

deficient areas 

• Place compacted fill as necessary to achieve final design grades 

• Install gas collection layer and geotextile layers 

• Construct underslab utilities (if required) and building slab 

 

It is anticipated that existing surficial fill in the southern portion of the Site will be excavated, moved and 

reused in the northern portion of the Site.  Ground improvement, proof-compaction, and subgrade 

preparation in the northern portion of the Site should be complete before the surficial fill is moved from 

the southern portion of the Site. 

 

7.2 Earthwork Construction 

All earthwork and mass grading operations at the Site can be conducted with conventional earth-moving 

equipment (scrapers, bulldozers, backhoes, wedgefoot rollers, etc.).  Utility trenches in the surficial fill 

can be excavated with conventional backhoes.  Clay fill materials should be compacted with wedgefoot 

(Caterpillar 825K Soil Compactor or equivalent) or sheepsfoot rollers that achieve compaction from the 

bottom up.  Smooth drum rollers should be used on the top lifts and road subgrades to seal the surface 

and limit water infiltration. 

 

Contractors should anticipate some volume change as a result of earthwork cut and fill operations.  

Although there is limited laboratory data available, Goodheart estimates a 3-5% shrinkage factor should 
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be applied to surficial fill materials that are relocated to other areas of the Site and then recompacted to 

meet project specifications. 

 

7.3 Cut and Fill Slopes 

Slopes constructed in the surficial fill materials should not be steeper than 3.0 (horizontal) : 1.0 

(vertical).  Fill should be placed in horizontal lifts and properly compacted.  Surficial fill slopes should be 

overfilled and then trimmed back to expose a dense, compacted surface.  Temporary slopes cut in the 

surficial fill (e.g., in utility trenches) above the groundwater table will probably be stable at 1.5 

(horizontal) : 1.0 (vertical).  If temporary slopes are cut through granular materials, they could be subject 

to drying, wind erosion, and occasional caving or sloughing.  Temporary slopes should be monitored for 

signs of impending failure (surface cracks, continued sloughing and caving, etc.). 

 

Shallow temporary excavations should have a maximum slope of 1.0 horizontal to 1.0 vertical or flatter 

as required to provide stable side slopes.  Excavations should be completed in accordance with OSHA 

Regulation 1926 Subpart P, Appendix B on “Sloping and Benching”.  The bottom of excavations should 

extend a minimum of 1 foot beyond the plan dimensions to allow for adequate working space, and 

satisfy the over-excavation requirements, as appropriate. 

 

7.4 Groundwater Control 

Based on the boring logs, Goodheart does not anticipate cut and fill operations or foundation and trench 

excavations will extend below the water table.  Contractors should establish Site drainage so that 

surface runoff is directed away from foundation and trench excavations and construct small berms 

where necessary to prevent surface water from running into excavations.  If excavations do extend 

below the groundwater level, dewatering could be required to enable excavations to be made in the 

dry.  Goodheart anticipates dewatering of shallow excavations can be accomplished with conventional 

sumps and pumps.  Recovered groundwater may require treatment and off-site disposal. 
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8. GEOTECHNICAL ENGINEERING SERVICES DURING DESIGN AND CONSTRUCTION 

8.1 Review of Plans and Specifications   
Prior to construction, Goodheart should review the final plans and specifications for conformance with 

the intent of our recommendations.  In general, we should review plans and specifications related to the 

following: 

1. Site grading and filling 

2. Ground improvement plans 

3. Earth-retaining structures (if applicable) 

4. Slab-on-grade construction 

5. Conventional foundations for buildings and Site structures 

6. Pavement construction 

7. Site detention ponds 

 

Also, we should review Contractor proposed changes in material specifications during bid evaluation. 

 

8.2 Construction Observations   

To a degree, the performance of a project is dependent upon the procedures and quality of construction 

of the Site development work.  Site preparation, over-excavation, placement and compaction of fill, 

roadway construction, and implementation of erosion and sediment control measures should be 

performed under the inspection of a qualified and experienced geotechnical engineer. 

 

Goodheart or its designated representative should observe site preparation, ground improvement 

activities, and grading and foundation installation to check that the work is performed in accordance 

with the plans and specifications.  This would allow us to observe field conditions and to provide 

recommendations and/or solutions regarding any unusual conditions that are noted during site grading.  

Further, these observations would permit us to determine that soil conditions are as anticipated and to 

modify our recommendations, if necessary. 

 

We recommend that Goodheart provide a soil engineer at the Site during the initial stages of 

construction to assist in developing optimum earthwork construction procedures and in overall 

implementation of the earthwork program. 
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Goodheart recommends each building foundation subgrade be inspected and tested by a qualified 

geotechnical engineer. If subgrade soil fails to meet the minimum unconfined compressive strength, the 

cover material should be removed full depth and replaced with compacted clay fill. The compacted clay 

fill should meet the specification provided herein. 
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9. LIMITATIONS AND STANDARD OF CARE 

The recommendations presented in this report are based on the soils and materials encountered in the 

boring locations at the time of our borings and on the information and data collected in prior 

investigations at the Site (CEC, SKA and Goodheart reports).  Should conditions encountered during 

excavation and construction operations differ from those encountered in the borings, Goodheart should 

be notified so that the recommendations can be reviewed and revised if necessary. 

 

This investigation was performed in accordance with accepted geotechnical engineering practices for 

determining soil conditions and preparing recommendations for the referenced Site improvements only.  

The services performed by Goodheart were conducted in a manner consistent with the level of care and 

skill ordinarily exercised by members of the geotechnical engineering profession practicing 

contemporaneously under similar conditions in the locality of the project. No other representation is 

made. 

 

Verification of subsurface conditions for purposes of determining the extent of waste materials, 

difficulty of excavation and implementation of ground improvements, dewatering, and trafficability is 

beyond the scope of this investigation.  In the event that any changes in the nature, design or location of 

the proposed construction are made, the conclusions and recommendations contained in this report 

should not be considered valid until the changes are reviewed and the conclusions and 

recommendations in this report have been modified or verified in writing. 

 

This report was prepared for the sole use of the Client (Impact Residential Development LLC), the only 

intended beneficiaries of our work for the specific purposes referenced herein.  No other party should 

rely on the information contained herein without prior written consent of Goodheart. 

 



Geotechnical Investigation Report   

 

FIGURES 



Goodheart & Associates, PLLC  VICINITY MAP            FIGURE 

Infrastructure Engineering  KIRKWOOD CROSSING                       1 
 

 
DRAWN     JOB NUMBER            DATE  

   

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

goodh
Rectangle

goodh
Typewritten Text
Site

goodh
Arrow

goodh
Typewritten Text
GFG

goodh
Typewritten Text
22-009.001

goodh
Typewritten Text
9/16/2022



Goodheart & Associates, PLLC  BORING LOCATION PLAN          FIGURE 

Infrastructure Engineering  KIRKWOOD CROSSING                       2 
 

 
DRAWN     JOB NUMBER            DATE  

GFG     22-009.001                  09/13/2022 

 
 
 

 
 
 

        Reference:            
Preliminary Site Plan, prepared  
by Kimley Horn February 2022 

 
 
 
 

 



 

Goodheart & Associates, PLLC  TEXAS GEOLOGICAL MAP          FIGURE 

Infrastructure Engineering  KIRKWOOD CROSSING                       3 
 

 
DRAWN     JOB NUMBER            DATE  

GFG                                                                22-009.001                                                                                9/26/2022  

 
 

goodh
Typewritten Text
Site

goodh
Rectangle

goodh
Arrow



 

Goodheart & Associates, PLLC  GEOLOGIC HAZARDS MAP          FIGURE 

Infrastructure Engineering  KIRKWOOD CROSSING                       4 
 

 
DRAWN     JOB NUMBER            DATE  

GFG                                                               22-009.001                                                                                  9/26/2022 

 
 
 
 
 

 
 
 
 
 

                                                    Reference:             
Principal Active Faults in Harris County, TX  

Prepared by USGS and Harris-Galveston  
Coastal Subsidence District 2004 

 
 

goodh
Rectangle

goodh
Typewritten Text
Site

goodh
Arrow



 

Goodheart & Associates, PLLC  SPT N-VALUES v. DEPTH          FIGURE 

Infrastructure Engineering  KIRKWOOD CROSSING                       5 
 

 
DRAWN     JOB NUMBER            DATE  

GFG                                                               22-009.001                                                                                    9/23/2022 

 
 
 

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60

D
ep

th
 (f

t)

SPT N-Value

B22-1A B22-1B B22-2 B22-3 B22-4

B22-5A B22-5B B22-6A B22-6B B22-7

B22-8 B22-9 B22-10 B22-11 B22-12

 
 
 
 

 

goodh
Line

goodh
Line

goodh
Line

goodh
Typewritten Text
Fill (Varies to depth of 12')

goodh
Typewritten Text
Waste (Varies to 50+ ft deep)



Geotechnical Investigation Report   

 

APPENDICES 



Geotechnical Investigation Report   

 

APPENDIX A 

BORING LOGS 



 

Goodheart & Associates, PLLC  UNIFIED SOIL CLASSIFICATION SYSTEM         FIGURE 

Infrastructure Engineering  KIRKWOOD CROSSING                     A1 
 

DRAWN     JOB NUMBER            DATE  

   

 

 
 

 



0

5

10

15

20

25

30

35

100

95

90

85

80

75

70

Stiff gray & tan SANDY LEAN CLAY "FILL"
w/  sand pockets
LANDFILL CAP 0'-2'
-very stiff to hard & black w/ wood & nails @ 2'-4'
"FILL"

Hard black & brown w/ WOOD and plastic

Terminated @ 6'

(P)4.50+
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37/6"

TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-1A
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 6 ft NOTES: No Free Water and No Static Water encountered.
Boring backfilled with cement-bentonite grout upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: TRUCK CME

DATE BORING STARTED: 7/29/2022
DATE BORING COMPLETED: 7/29/2022
LOGGER: Gayrian Singleton
PROJECT NO.: 22.14.222
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Very stiff brown & tan SANDY LEAN CLAY "FILL"
w/  organic
LANDFILL CAP 0'-2'

-black & gray w/ shingles & wood @ 2.5'-4'

Hard black & gray LEAN CLAY "FILL"
w/ miscellaneous, non degradable material

-stiff @ 6.5'-10'

-brown @ 8.5'-10'

-very stiff @ 10.5'-12'
-w/ wood @ 10.5'-30'
-gray @ 10.5'-15'

-gray w/ concrete fragments @ 23.5'-25'
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-1B
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 75 ft NOTES: No Free Water and No Static Water encountered.
Boring backfilled with soil cuttings & dry bentonite upon completion of soil
sampling.
SPT Hammer Type: Safety Hammer Drilling Equipment: TRACK EDS

DATE BORING STARTED: 9/1/2022
DATE BORING COMPLETED: 9/2/2022
LOGGER: Omar Rodriguez
PROJECT NO.: 22.14.222
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Very stiff gray & reddishbrown FAT CLAY "FILL"

-hard @ 38.5'-40'
-black @ 38.5'-50'

-very stiff @ 43.5'-45'
-w/ concrete fragments @ 43.5'-50'

-stiff w/ sand pockets & wood @ 48.5'-50'
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LOG OF BORING B22-1B
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 75 ft NOTES: No Free Water and No Static Water encountered.
Boring backfilled with soil cuttings & dry bentonite upon completion of soil
sampling.
SPT Hammer Type: Safety Hammer Drilling Equipment: TRACK EDS

DATE BORING STARTED: 9/1/2022
DATE BORING COMPLETED: 9/2/2022
LOGGER: Omar Rodriguez
PROJECT NO.: 22.14.222
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-1B
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 75 ft NOTES: No Free Water and No Static Water encountered.
Boring backfilled with soil cuttings & dry bentonite upon completion of soil
sampling.
SPT Hammer Type: Safety Hammer Drilling Equipment: TRACK EDS

DATE BORING STARTED: 9/1/2022
DATE BORING COMPLETED: 9/2/2022
LOGGER: Omar Rodriguez
PROJECT NO.: 22.14.222
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Very stiff tan & gray SANDY LEAN CLAY "FILL"
SURFICIAL FILL & LAND FILL CAP 0'-4'

-black w/ wood @ 4'-10'
w/ shingles @ 4'-6'
-w/ trash @ 4'-8'

-very stiff @ 6.5'-8'

-soft & gray @ 8.5'-10'

Hard black LEAN CLAY "FILL"
w/ wood
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-2
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 55 ft NOTES: Free Water encountered at 20' during drilling and dry after 10 and 15 minutes.
Boring backfilled with dry bentonite chips and cement-bentonite grout upon
completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 7/29/2022
DATE BORING COMPLETED: 7/30/2022
LOGGER: Gayrian Singleton
PROJECT NO.: 22.14.222
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Dark gray & black w/ wood "FILL"

-miscellaneous non-degradable material @ 43.5'-45'

-brown @ 48.5'-50'

Medium dense gray SILTY SAND (SM)
w/  clay pockets
Native material
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-2
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 55 ft NOTES: Free Water encountered at 20' during drilling and dry after 10 and 15 minutes.
Boring backfilled with dry bentonite chips and cement-bentonite grout upon
completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 7/29/2022
DATE BORING COMPLETED: 7/30/2022
LOGGER: Gayrian Singleton
PROJECT NO.: 22.14.222
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Stiff gray & orange SANDY LEAN CLAY "FILL"
w/ ferrous nodules

-very stiff to hard w/ calcareous deposits @ 2'-4'

-stiff & reddishbrown @ 4.5'-6'
SURFICIAL FILL & LANDFILL CAP 0'-8.5'

Stiff reddishbrown & gray FAT CLAY "FILL"
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Medium dense black w/ wood "FILL"
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w/ sand pockets & wood
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w/ wood and miscellaneous non-degradable material
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w/ wood

Stiff gray & black FAT CLAY "FILL"
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-3
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 60 ft NOTES: Free Water encountered at 10' during drilling and dry after 5, 10 and 15 minutes.
Boring backfilled with dry bentonite chips and cement-bentonite grout upon
completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 7/28/2022
DATE BORING COMPLETED: 7/29/2022
LOGGER: Gayrian Singleton
PROJECT NO.: 22.14.222
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            Dry Augered:                to
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FILL w/ TRASH, WOOD, PLASTIC & CONCRETE

FILL w/ WOOD

Firm reddishbrown FAT CLAY "FILL"

-stiff w/ wood @ 53.5-55'

Very stiff reddishbrown FAT CLAY (CH)
slickensided
Native material

Terminated @ 60'
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-3
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 60 ft NOTES: Free Water encountered at 10' during drilling and dry after 5, 10 and 15 minutes.
Boring backfilled with dry bentonite chips and cement-bentonite grout upon
completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 7/28/2022
DATE BORING COMPLETED: 7/29/2022
LOGGER: Gayrian Singleton
PROJECT NO.: 22.14.222

Page 2 of 2
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MATERIAL DESCRIPTION

COORDINATES:             

SURFACE ELEVATION:

DRILLING METHOD:
            Dry Augered:                to
            Wash Bored:                 to

(P
) P

O
C

KE
T 

PE
N

 (t
sf

)
(T

) T
O

R
VA

N
E 

(ts
f)

ST
D

. P
EN

ET
R

AT
IO

N
TE

ST
 B

LO
W

C
O

U
N

T

N
60

M
O

IS
TU

R
E

C
O

N
TE

N
T 

(%
)

D
R

Y 
U

N
IT

 W
EI

G
H

T
(p

cf
)

LI
Q

U
ID

 L
IM

IT
(%

)

PL
AS

TI
C

IT
Y

IN
D

EX
 (%

)

C
O

M
PR

ES
SI

VE
ST

R
EN

G
TH

 (t
sf

)

FA
IL

U
R

E 
ST

R
AI

N
 (%

)

C
O

N
FI

N
IN

G
PR

ES
SU

R
E 

(p
si

)
PA

SS
IN

G
 #

20
0

SI
EV

E 
(%

)

O
TH

ER
 T

ES
TS

PE
R

FO
R

M
ED

N:
W: 95°35'30.3"

99.09 ft

0' 14.5'
14.5' 60'

29°40'45.80"



0

5

10

15

20

25

30

35

105

100

95

90

85

80

75

Loose tan SILTY SAND "FILL"
w/ clay pockets SURFICIAL FILL & LANDFILL CAP 0'-
6'

-medium dense brown @ 2.5'-3'
Very stiff brown LEAN CLAY "FILL"
w/ ferrous nodules
Very stiff to hard dark gray, gray & tan SANDY LEAN
CLAY "FILL"
w/ ferrous nodules, sand pockets & calcareous
deposits
-dark brown w/ wood & trash @ 6.5'-10'

Terminated @ 10'

(P)4.50+
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-4
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 10 ft NOTES: Free Water encountered at 10' during drilling and dry after 5, 10 and 15 minutes.
Boring backfilled with dry bentonite chips and cement-bentonite grout upon
completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 7/30/2022
DATE BORING COMPLETED: 7/30/2022
LOGGER: Gayrian Singleton
PROJECT NO.: 22.14.222

Page 1 of 1
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COORDINATES:             
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DRILLING METHOD:
            Dry Augered:                to
            Wash Bored:                 to
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Firm brown & gray FAT CLAY (CH)
w/ organic
SURFICIAL FILL & LANDFILL CAP 0'-12'

-stiff @ 2.5'-10'
-w/ silt seams @ 2.5'-4'
-w/ ferrous nodules @ 4'-12'
-black @ 4'-6'

-brown @ 6.5'-8'

-w/ calcareous nodules @ 8'-12'

-firm @ 10.5'-12'

Terminated @ 12'
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-5A
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 12 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 9/2/2022
DATE BORING COMPLETED:
LOGGER: Omar Rodriguez
PROJECT NO.: 22.14.222
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DRILLING METHOD:
            Dry Augered:                to
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Very stiff to hard dark gray & brown FAT CLAY "FILL"
w/ calcareous deposits
SURFICIAL FILL & LANDFILL CAP 0'-13.5'

Dark brown w/ miscellaneous non-degradable fill and
asphalt "FILL"

-w/ wood @ 23.5'-55'

-w/ brick @ 28.5'-35'

-w/ plastic @ 33.5'-35'

50/6"

40/6"
9/6"
11/6"

14/6"
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10/6"

45/6"
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6/6"
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10/6"

TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-5B
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 65 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite upon completion of soil sampling.
SPT Hammer Type: Safety Hammer Drilling Equipment: TRACK EDS

DATE BORING STARTED: 9/6/2022
DATE BORING COMPLETED: 9/6/2022
LOGGER: Joshua Sparks
PROJECT NO.: 22.14.222
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COORDINATES:             

SURFACE ELEVATION:

DRILLING METHOD:
            Dry Augered:                to
            Wash Bored:                 to
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-w/ miscellaneous non-degradable material "FILL"

Stiff brown FAT CLAY (CH)
Native Material

NO RECOVERY

Terminated @ 65'
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-5B
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 65 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite upon completion of soil sampling.
SPT Hammer Type: Safety Hammer Drilling Equipment: TRACK EDS

DATE BORING STARTED: 9/6/2022
DATE BORING COMPLETED: 9/6/2022
LOGGER: Joshua Sparks
PROJECT NO.: 22.14.222

Page 2 of 1
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MATERIAL DESCRIPTION

COORDINATES:             

SURFACE ELEVATION:

DRILLING METHOD:
            Dry Augered:                to
            Wash Bored:                 to
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Firm dark brown FAT CLAY "FILL"
w/ sand pockets & calcareous deposits
SURFICIAL FILL AND LANDFILL CAP 0'-13.5'

Stiff dark brown SANDY LEAN CLAY "FILL"
w/ calcareous deposits

-firm @ 4.5'-6'

Firm dark brown FAT CLAY "FILL"
w/ sand pockets & calcareous deposits

-stiff @ 8.5'-9'
Stiff dark brown SANDY LEAN CLAY "FILL"

Firm dark brown FAT CLAY "FILL"
w/ calcareous deposits

-stiff brown FAT CLAY "FILL"
& trash @ 13.5'-15'

Terminated @ 15'
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-6A
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 15 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 8/3/2022
DATE BORING COMPLETED: 8/3/2022
LOGGER: Josh Sparks
PROJECT NO.: 22.14.222

Page 1 of 1
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MATERIAL DESCRIPTION

COORDINATES:             

SURFACE ELEVATION:

DRILLING METHOD:
            Dry Augered:                to
            Wash Bored:                 to
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Firm dark brown FAT CLAY "FILL"
w/ roots SURFICIAL FILL & LANDFILL CAP 0'-13.5'

Stiff brown SANDY LEAN CLAY "FILL"
w/ calcareous deposits
-very stiff to hard @ 4'-6'

Firm brown FAT CLAY "FILL"
w/ ferrous nodules & calcareous deposits

-stiff & gray w/ sand pockets @ 8.5'-10'

-firm w/ calcareous deposits @ 10.5'-12'
-dark brown @ 10.5'-13'

Stiff brown w/ wood and miscellaneous non-
degradable material "FILL"

-w/ carpet @ 23.5'-35'

(P)4.50+
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-6B
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 60 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite upon completion of soil sampling.
SPT Hammer Type: Safety Hammer Drilling Equipment:  TRACK EDS

DATE BORING STARTED: 9/6/2022
DATE BORING COMPLETED: 9/6/2022
LOGGER: Josh Sparks
PROJECT NO.: 22.14.222

Page 1 of 2
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MATERIAL DESCRIPTION

COORDINATES:             

SURFACE ELEVATION:

DRILLING METHOD:
            Dry Augered:                to
            Wash Bored:                 to
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-6B
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 60 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite upon completion of soil sampling.
SPT Hammer Type: Safety Hammer Drilling Equipment:  TRACK EDS

DATE BORING STARTED: 9/6/2022
DATE BORING COMPLETED: 9/6/2022
LOGGER: Josh Sparks
PROJECT NO.: 22.14.222
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-7
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 10 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite chips upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 8/2/2022
DATE BORING COMPLETED: 8/2/2022
LOGGER: Josh Sparks
PROJECT NO.: 22.14.222
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-8
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 20 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite chips upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 8/1/2022
DATE BORING COMPLETED: 8/1/2022
LOGGER: Gayrian Singleton
PROJECT NO.: 22.14.222
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-9
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 10 ft NOTES: No Free Water and No Static Water encountered.
Boring backfilled with dry bentonite chips upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 8/2/2022
DATE BORING COMPLETED: 8/2/2022
LOGGER: Josh Sparks
PROJECT NO.: 22.14.222
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-10
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 12 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite chips upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 8/2/2022
DATE BORING COMPLETED: 8/2/2022
LOGGER: Chuck Doss
PROJECT NO.: 22.14.222
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w/ calcareous deposits
SURFICIAL FILL & LANDFILL CAP 0'-6.5'

-w/ sand seams @ 2.5'-4'

-firm & light brown w/ clay pockets @ 4.5'-6'

Stiff dark brown FAT CLAY "FILL"
w/ calcareous deposits & miscellaneous non-
degradable material
Firm dark brown SANDY FAT CLAY "FILL"
w/ sand seams & miscellaneous non-degradable
material

Terminated @ 12'

(P).50

5/6"
4/6"
6/6"

2/6"
4/6"
6/6"

1/6"
2/6"
5/6"

4/6"
5/6"
5/6"

3/6"
1/6"
4/6"

 13

 17

 23

 37

 97

 38

 59

 56

21

38

34

TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-11
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 12 ft NOTES: Free Water encountered at 10' during drilling and dry from 5 minutes to 15
minutes.
Boring backfilled with dry bentonite chips upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 8/2/2022
DATE BORING COMPLETED: 8/2/2022
LOGGER: Josh Sparks
PROJECT NO.: 22.14.222
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Very stiff tan & brown SANDY LEAN CLAY "FILL"
w/ calcareous deposits
LANDFILL CAP 0'-2.5'

-w/ wood & miscellaneous non-degradable material @
2.5'-4'

-w/ wood and miscellaneous non-degradable material
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Stiff dark brown FAT CLAY (CH)
w/ wood & miscellaneous non-degradable material

-very stiff @ 8.5'-10'
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TOLUNAY-WONG           ENGINEERS, INC.

LOG OF BORING B22-12
PROJECT: Bissonnet 136 Site CLIENT: Goodheart & Associates, LLC

COMPLETION DEPTH: 10 ft NOTES: No Free Water and No Static Water was encountered.
Boring backfilled with dry bentonite chips upon completion of soil sampling.
SPT Hammer Type: Automatic Hammer Drilling Equipment: CME TRUCK

DATE BORING STARTED: 8/2/2022
DATE BORING COMPLETED: 8/2/2022
LOGGER: Josh Sparks
PROJECT NO.: 22.14.222
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1 

1. INTRODUCTION 

1.1 General 

This report presents the results of our geotechnical investigation for the Bissonnet Apartments Project 

located at 12000 Bissonnet Street in Houston, Harris County, Texas (Site).  The Bissonnet Apartments 

Project Site is an approximate 11-acre parcel in southwest Houston currently owned by Bissonnet 136 LLC 

(Bissonnet 136) and under contract to Lincoln Avenue Capital (LAC).  Figure 1 presents a Vicinity Map 

showing the general location of the Site.  This report was prepared by Goodheart & Associates PLLC 

(Goodheart) for LAC in accordance with our original proposal to LAC, dated April 24, 2023.  

 

The 11-acre Site is in the southwest corner of the larger Doty Sand Pit Venture (DSPV) Landfill, a Municipal 

Solid Waste (MSW) Type IV (construction and demolition debris) landfill that occupies the entire Site.  LAC 

is planning to acquire and redevelop the Site with a multi-family housing development project.  LAC has 

retained SKA Consulting, L.P. (SKA) to assist with Texas Commission on Environmental Quality (TCEQ) 

permitting associated with redevelopment over a landfill and landfill gas mitigation engineering.  Kimley-

Horn and Associates, Inc. (KH) will provide Site civil design services, and HEDK Architects (HEDK) will 

provide architectural services, and structural engineering services for the project. 

 

Bissonnet 136 will provide roads, utilities, drainage, and other infrastructure necessary to access and 

redevelop the Site.  Goodheart is familiar with the overall property and has provided geotechnical 

consulting services in support of the overall Bissonnet 136 redevelopment efforts.  SKA and KH have also 

supported the Bissonnet 136 redevelopment efforts on the overall property, SKA with TCEQ permits and 

other related environmental matters and KH with master planning and civil design services. 

 

1.2 Project Description 
Planned Site improvements include seven (7) multi-family residential structures, a community building 

(Clubhouse), surface parking, outdoor lighting, exterior amenities and green space as shown on Figure 2.  

The multi-family residential structures will be 3-story, walk-up buildings that vary in size and footprint.  

Building widths will be approximately 57 feet and the length will vary depending on the size of the building 

and the number of units. 
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The residential buildings will be wood-frame construction with variably clad exterior walls (approximately 

stone 45% and fiber cement 55%) resting on continuous slab-on-grade foundations.  Exterior wall loads 

will range up to 4000 pounds per linear foot, and interior wall loads will range between 2000 and 3700 

pounds per linear foot.  The Community Building will be supported on a continuous slab-on-grade 

foundation, with interior wall loads ranging up to 1300 pounds per linear foot and exterior wall loads of 

approximately 700 pounds per linear foot. 

 

1.3 Purpose and Scope of Services 

The purpose of the geotechnical investigation program for this project was to: 

• Evaluate the character and nature of the surficial fill, landfill cap, and underlying waste and 

potential for soft zones or voids beneath the proposed improvements; 

• Develop conclusions regarding the need for ground improvement or deep foundations to support 

the proposed improvements; 

• Provide recommended foundation types for support of the proposed structures; 

• Develop design criteria for shallow foundations and slabs-on-grade;  

• Develop the data necessary to estimate total and differential settlements for the proposed 

improvements; and 

• Provide recommendations for earthwork and shallow foundation construction. 

 

The proposed scope of services for this investigation was outlined in Goodheart’s April 24, 2023, proposal 

to LAC.  The scope of services for this project was expanded to include field exploration services and 

geotechnical laboratory testing, as outlined in Change Order No. 1, dated May 16, 2023 and approved by 

LAC May 18, 2023.  The combined scope of work outlined in the original proposal and Change Order No. 

1 included: 

1. Developing a field exploration plan based on prior Site knowledge and the Preliminary Site Plan 

provided by LAC, staking proposed boring locations in the field, making One Call notifications to 

clear borings of underground utilities, and selecting subcontractors for the field exploration 

program. 

2. Drilling and sampling up to nineteen (19) soil borings with truck-mounted hollow stem auger 

(HSA) equipment to depths ranging from 20 to 60 feet below existing surface grade. These borings 
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were expected to encounter overburden soils, landfill waste, and in the deeper borings, natural 

soils below the bottom of the landfill.  

3. Conducting a geotechnical laboratory testing program on the subsurface materials encountered 

during the field exploration program.   

4. Performing geotechnical engineering analyses as required to provide recommendations for 

design and construction of foundations and earthwork.  The anticipated scope of the geotechnical 

report included: 

• Description of field exploration and laboratory testing methodology. 

• Findings of field exploration and laboratory testing programs, including final boring logs 

and laboratory test data. 

• Discussion and conclusions regarding the need for ground improvement or deep 

foundations to support the proposed improvements. 

• Shallow foundation design recommendations, including allowable bearing pressures and 

estimated total and differential settlements. 

• Lateral earth pressure design criteria. 

• Slab-on-grade design recommendations. 

• Utility trench design and construction recommendations. 

• Earthwork design and construction recommendations. 
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2. BACKGROUND INFORMATION 
Background information provided in this geotechnical report was summarized using available 

geotechnical data and Site information developed for the:  

• Preliminary Geotechnical Engineering Report, prepared by Civil & Environmental Consultants, 

Inc., dated August 29, 2006 (CEC report); 

• Phase II Environmental Site Assessment Report, Doty Sand Pit Venture Landfill and Olshan Landfill, 

12000 Bissonnet, Houston, Harris County, Texas, prepared by SKA Consulting, L.P., dated July 29, 

2019 (SKA report); and 

• Supplemental Geotechnical Report, prepared by Goodheart & Associates, PLLC, dated February 

19, 2020 (Supplemental Report). 

• Geotechnical Investigation Report, Kirkwood Crossing, 12000 Bissonnet Street, Houston, Texas, 

prepared by Goodheart & Associates, PLLC, dated October 24, 2022 

 

The overall Bissonnet 136 property is approximately 136.8 acres in size and is located at 12000 Bissonnet 

Street on the north side of Bissonnet Street between Kirkwood Road on the east and Cook Road on the 

west.  Two closed MSW Type IV (construction and demolition debris) landfills are located on the Bissonnet 

136 property: the DSPV Landfill and the Olshan Demolishing Landfill.  The DSPV Landfill covers 

approximately 118.8 acres and includes the entire LAC Bissonnet Apartments Site.  

 

From the 1950's into the 1970's, the DSPV Landfill portion of the Bissonnet 136 property was operated as 

a sand mine.  As sand reserves were depleted, open areas of the DSPV Landfill property were landfilled 

with construction and demolition waste.  The DSPV Landfill received waste from about 1960 to 1999 and 

was permitted to receive construction and demolition waste in May 1970 under Harris County License No. 

1.  After the Texas Department of Health (TDH) assumed regulatory authority, the DSPV Landfill received 

an operating permit in May 1981 as a Type IV Landfill (MSW No. 1247).  The facility was operational until 

August 1999.  According to TCEQ (successor agency to the TDH) records, the DSPV Landfill was then closed 

and capped with a two-foot-thick compacted clay layer.  The DSPV Landfill was certified closed in January 

2001 and has been in post-closure care since that time.  MSW Permit No. 1247 is still active with the TCEQ 

pending permit revocation.  The MSW 1247 permittee is Northwest Metro Holdings, CS 34, LLC (Northwest 

Metro), a related entity to Bissonnet 136. 
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A landfill gas management and monitoring network (gas vents and gas monitoring probes) was installed 

around the perimeter of both landfills by others in 2006.  This network is currently monitored by SKA for 

Northwest Metro as required by the TCEQ MSW Permit. 

 

Following DSPV Landfill closure in 2000, some 2 million cubic yards of fill (also referred to in this report as 

surficial fill) was reportedly brought to the DSPV Landfill and Olshan Demolishing Landfill to create The 

Sugar Hills Golf Course on top of both landfills.  The depth of surficial fill ranges from 0 to as much as 13.5 

feet.  The Sugar Hills Golf Course operated on top of the landfills from approximately 2000 to 2005, but 

was closed and abandoned. This report includes further discussion about the extent and effects of the 

surficial fill on the Site.  
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3. SUBSURFACE EXPLORATION 
Field exploration and laboratory testing activities were conducted at the Site to further investigate the 

surficial fill/landfill cap materials, waste matrix and the depth and character of native soils beneath the 

Site, and to develop geotechnical data to support recommendations for design and construction of 

foundations and earthwork.  An application for disturbance of the DSPV Landfill final cover for the field 

exploration program was prepared and submitted by SKA to TCEQ and approval was obtained from the 

TCEQ by letter dated May 25, 2023.  All field exploration activities were conducted in accordance with the 

approved application. 

 

3.1 Field Exploration Program 
Field exploration activities were conducted at the Site during the period June 5 through June 6, June 19 

through June 23, and July 3 through July 10, 2023.  The field exploration program included drilling a total 

of seventeen (17) soil borings (see Figure 2 - Boring Location Plan, and Table 2 – Summary of Field 

Exploration Program).  The boring locations were pre-determined based on the preliminary layout of the 

planned improvements developed by HEDK.  Three (3) boring locations had to be adjusted due to Site 

conditions and were drilled as offsets in relatively close proximity to original boring locations.  The pre-

determined boring locations were surveyed in the field and ground surface elevations were obtained for 

those locations prior to the start of drilling.  One Call notifications were also made to clear boring locations 

prior to the start of drilling. 

 

The borings were drilled using a CME 75 truck-mounted drill rig.  The borings ranged in depth from 10 feet 

below ground surface (bgs) to 60 feet bgs.  Hollow stem augers (HSAs) were used to advance the borings 

to their terminal depths using standard methods (ASTM D-6151).  Disturbed and/or undisturbed soil 

samples were typically obtained at 2½-foot intervals through the surficial fill and landfill cap materials.  

Sampling was then expanded to 5-foot intervals through the waste and into the underlying native soils 

(i.e., to the terminal depths of the borings).  Two (2) soil borings were drilled by Tolunay-Wong Engineers, 

Inc. (TWE), and fifteen (15) soil borings were drilled by Envirotech Drilling Services (EDS), both under 

subcontract to Goodheart.  Soils encountered in the borings were classified in accordance with the Unified 

Soil Classification System (USCS) shown on Figure A1 in Appendix A.  The Logs of Borings for this 

investigation are presented in Appendix A. 



Geotechnical Investigation Report   

 

7 

TABLE 1: SUMMARY OF FIELD EXPLORATION PROGRAM 

Boring 
Number 

Existing Top 
Elevation 

(MSL) 

Thickness 
of Surficial 

Fill and 
Landfill 
Cap (ft) 

Thickness 
of CCDD 
Waste 

Material 
(ft) 

Total 
Depth of 

Boring (ft) 

Bottom 
Elevation 
of Waste 

(MSL) 

Groundwater 
Elevation (MSL) 

BH-23-11 93.12 6.5 16.5 30.0 70.1 71.1 

BH-23-2 95.33 7.0 16.0 25.0 72.3 82.3 

BH-23-3 93.49 8.0 25.0 35.0 60.5 72.5 

BH-23-4 93.58 7.5 5.0+ 12.0 N/A 81.6 

BH-23-5 94.78 9.0 39.0 50.0 46.8 76.8 

BH-23-6 89.28 8.5 34.5 45.0 46.3 71.3 

BH-23-7 93.85 7.5 2.5+ 10.0 N/A Not Encountered 

BH-23-8 92.58 9.0 24.0 40.0 59.6 70.6 

BH-23-91 95.36 10.0 15.0+ 25.0 N/A Not Encountered 

BH-23-101 96.58 6.5 41.5 50.0 48.6 76.6 

BH-23-11 100.21 9.5 43.5 55.0 47.2 77.2 

BH-23-121 100.2 13.0 7.0+ 20.0 N/A Not Encountered 

BH-23-14 101.79 14.5 43.5 60.0 43.8 78.8 

BH-23-16 97.55 8.5 49.5 60.0 39.6 74.6 

BH-23-17 99.46 13.5 44.5 60.0 41.5 82.5 

BH-23-181 105.52 7.0 51.0 60.0 47.5 69.5 

BH-23-19 98.45 8.0 6.0+ 14.0 N/A Not Encountered 
1 – Elevated landfill gases encountered in boring during drilling 

 
Disturbed samples were collected in general accordance with ASTM D-1586.  A standard split barrel 

sampler (2.00-inch O.D. by 1.375-inch I.D.) was driven a total of 24 inches with an automatic 140-pound 

hammer falling from a vertical height of 30 inches.  The number of blows required to drive the split spoon 

sampler every 6 inches was recorded, and the number of blows required to drive the sampler the second 

and third 6-inch intervals is designated as the SPT N-Value.  Representative portions of the disturbed 

samples were placed in plastic bags, labelled and sealed, and transported to the geotechnical testing 

laboratory for further inspection and possible laboratory testing. 

 

Undisturbed samples were obtained by hydraulically pushing a 3.0-inch diameter by 24-inch long thin-

wall Shelby tube in general accordance with ASTM D-1587.  Undisturbed samples were obtained in 

cohesive materials encountered at various locations and depths, as indicated on the boring logs.  The thin-

wall tubes were field extruded and intact specimens were wrapped in protective foil, placed in rigid plastic 

tubes and transported to the geotechnical testing laboratory for further inspection and possible 
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laboratory testing.  Pocket penetrometer tests were performed on cohesive materials in the field to obtain 

consistency measurements on the undisturbed samples. 

 

The field exploration program was overseen by an experienced geotechnical technician, who documented 

the field exploration program, logged the borings, collected representative disturbed and undisturbed 

samples, maintained communication with the senior project geotechnical engineer (Goodheart), provided 

direction to the drillers and monitored for landfill gasses.  TWE provided a geotechnical technician for the 

first two borings drilled as part of this investigation (BH-23-9 and BH-23-12); SKA provided a geotechnical 

technician for all other borings.  

 

Drill cuttings from the borings were collected and segregated.  Soil and waste materials were placed on 

plastic sheeting so that they could be sampled and analyzed for possible contaminants.  Non-impacted 

soils were spread on the ground surface in the vicinity of the borings, and impacted soils and waste 

materials were to be tested and managed for potential off-site disposal.  

 

Groundwater levels were observed as the borings progressed; when groundwater was detected, drilling 

was halted so that groundwater levels could be observed and measured.  Groundwater was encountered 

in thirteen borings; the remainder of the borings were dry at the time of drilling.  Upon completion, the 

boreholes were filled with bentonite chips from the bottom to the top.   

 

Field drilling operations were monitored with a four-gas meter to check for possible explosive or 

dangerous gases: methane (CH4), oxygen (O2), hydrogen sulfide (H2S) and carbon dioxide (CO2).  The 

presence of landfill gases at high concentrations in the first two borings drilled during this investigation 

resulted in termination of boring BH-23-12 before reaching the planned depth.  High concentrations of 

landfill gases were also encountered during drilling of other borings as noted on Table 2.  Subsequent 

modifications were made to the planned drilling program, including temporarily halting drilling to let the 

gases vent, landfill gas monitoring of all breathing and workspaces, using electric fans and generators to 

evacuate gasses from the work areas at the rear of the drill rig, and mobilization of a second truck-

mounted HSA drill rig with rotary wash capabilities to complete the field exploration program. 
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3.2 Laboratory Testing 
Select samples from the borings were tested to verify field soil classifications and to determine pertinent 

geotechnical engineering properties of the various materials encountered during the field exploration 

program.  The laboratory testing program included: 

• Natural moisture content (ASTM D2216) 

• Density and Unit Weight (ASTM D2937) 

• Grain Size with Hydrometer Analyses (ASTM D422) 

• Atterberg limits (ASTM D4318) 

• Unconfined compression tests on soil (ASTM D2166) 

• One-dimensional consolidation tests (ASTM D2434) 

 

Based on geotechnical laboratory testing performed for this investigation, unconfined compressive 

strength (qu) of the landfill cap material ranged between 2.16 and about 10+ kips per square foot (ksf), 

with a weighted average compressive strength of about 5.5 ksf.  Soil dry density ranged from 89 to 115 

pounds per cubic foot (pcf), with an average dry density of approximately 103 pcf.  Soil moisture content 

for the surficial fill/landfill cap material ranged from 11.1 to 31.1 percent, with an average moisture 

content of 21.2 percent.   

 

Atterberg limits tests were performed on 13 samples to check the plasticity of the surficial fill and landfill 

cap material, and to confirm field soil classifications.  Liquid limits (LL) varied from a low of 41 to a high of 

70, with an average LL of 52, and plastic limits (PL) varied from a low of 18 to a high of 24, with an average 

PL of 20.  Plasticity Indices (PI) varied from a low of 21 to a high of 46, with an average PI of 32.  These 

results indicate the surficial soils are mostly CL (low plasticity clays) intermixed with some CH (high 

plasticity clays) material, and that the average moisture content of the surficial fill and landfill cap material 

is slightly higher than the average PL. 

 

Soil classification and strength test results are summarized on Tables 3 and 4 below and the strength tests 

are also presented on the individual boring logs.  The results of all tests, including the one-dimensional 

consolidation tests, are included in Appendix B.  Geotechnical laboratory tests were performed in 

accordance with current test standards as determined by ASTM.  Laboratory testing was performed by 

TWE under subcontract to Goodheart.  
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TABLE 3: SOIL CLASSIFICATION TEST RESULTS 

Boring No. 
Depth 

Interval 
(ft) 

Natural 
Moisture 
Content 

(%) 

Dry 
Density 

(pcf) 
Liquid 

Limit (%) 
Plastic 

Limit (%) 
Plasticity 
Index (%) 

Comments 

BH-23-1 3.5-4.0 26.3 - - - - Fill/Cap (CL) 

BH-23-1 6.0-6.5 22.6 - 44 19 25 Fill/Cap (CL) 

BH-23-2 2.5-4.5 26.0 97.4 48 18 30 Fill/Cap (CL) 

BH-23-3 3.5-4.0 24.0 - - - - Fill/Cap (CL) 

BH-23-3 5.0-7.0 - - 70 24 46 Fill/Cap (CH) 

BH-23-4 2.5-3.0 21.5 - - - - Fill/Cap (CL) 

BH-23-4 7.5-8.0 21.2 - 53 20 33 Fill/Cap (CH) 

BH-23-5 3.0-3.5 20.2 - - - - Fill/Cap (CL) 

BH-23-5 5.0-7.0 19.3 105.1 49 19 30 Fill/Cap (CL) 

BH-23-5 8.5-9.0 22.2 - - - - Fill/Cap (CL) 

BH-23-6 2.0-2.5 18.5 - - - - Fill/Cap (CL) 

BH-23-6 5.0-7.0 18.0 104.7 46 17 29 Fill/Cap (CL) 

BH-23-6 8.0-8.5 18.7 - - - - Fill/Cap (CL) 

BH-23-7 3.0-3.5 18.4 - - - - Fill/Cap (CL) 

BH-23-7 7.0-7.5 18.3 - - - - Fill/Cap (CL) 

BH-23-8 2.5-3.0 23.0 - - - - Fill/Cap (CL) 

BH-23-8 4.0-6.0 27.1 88.8 48 20 28 Fill/Cap (CL) 

BH-23-8 8.5-9.0 22.2 - - - - Fill/Cap (CL) 

BH-23-9 4.0-6.0 21.8 - - - - Fill/Cap (CL) 

BH-23-9 10.5-12.0 31.1 - - - - Fill/Cap (CL) 

BH-23-10 3.5-4.0 18.0 - - - - Fill/Cap (CL) 

BH-23-10 6.0-8.0 17.5 104.7 48 17 31 Fill/Cap (CL) 

BH-23-11 3.0-33.5 18.3 - - - - Fill/Cap (CL) 

BH-23-11 4.0-6.0 20.1 105.5 54 21 33 Fill/Cap (CL) 

BH-23-11 8.5-9.0 18.7 - - - - Fill/Cap (CL) 

BH-23-12 4.5-6.0 21.0 - - - - Fill/Cap (CL) 

BH-23-12 6.5-8.0 19.3 - - - - Fill/Cap (CL) 

BH-23-14 2.5-4.5 18.8 - 41 20 21 Fill/Cap (CL) 

BH-23-14 9.0-9.5 22.0 - - - - Fill/Cap (CL) 

BH-23-14 13.0-13.5 16.0 - - - - Fill/Cap (CL) 

BH-23-16 3.0-3.5 21.5 - - - - Fill/Cap (CL) 

BH-23-16 5.0-7.0  - 56 19 37 Fill/Cap (CH) 

BH-23-16 8.0-8.5 19.3 - - - - Fill/Cap (CL) 

BH-23-17 2.5-3.0 20.8 - - - - Fill/Cap (CL) 

BH-23-17 5.0-7.0 23.5 99.2 59 22 37 Fill/Cap (CH) 

BH-23-17 8.5-9.0 22.2 - - - - Fill/Cap (CL) 
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Boring No. 
Depth 

Interval 
(ft) 

Natural 
Moisture 
Content 

(%) 

Dry 
Density 

(pcf) 
Liquid 

Limit (%) 
Plastic 

Limit (%) 
Plasticity 
Index (%) 

Comments 

BH-23-18 4.0-6.0 11.1 115.0 59 22 37 Fill/Cap (CH) 

BH-23-18 6.0-7.0 12.1 - - - - Fill/Cap (CL) 

BH-23-19 3.0-3.5 20.9 - - - - Fill/Cap (CL) 

BH-23-19 5.0-5.5 17.1 - - - - Fill/Cap (CL) 
Notes: CL – Low plasticity clay 
 CH – High plasticity clay 

 

TABLE 4: UNCONFINED STRENGTH TEST RESULTS 

Boring No. 
Depth 

Interval 
(ft) 

Test Type 
Unconfined 

Strength (tsf) 
Failure 

Strain (%) 
Soil Description 

BH-23-2 2.5-4.5 UC 1.43 15.0 Brown Lean Clay w/Sand 
(Fill/Cap) 

BH-23-6 5.0-7.0 UC 3.87 7.5 Brown Sandy Lean Clay  
(Fill/Cap) 

BH-23-8 4.0-6.0 UC 1.08 8.5 Dark Brown Lean Clay 
w/Sand (Fill/Cap) 

BH-23-11 4.0-6.0 UC 3.64 5.5 Red Brown Fat Clay 
(Fill/Cap) 

BH-23-17 5.0-7.0 UC 1.67 10.8 Tan Red Sandy Lean Clay 
(Fill/Cap) 

BH-23-18 4.0-6.0 UC 5.08 3.0 Tan Brown Lean Clay 
w/Sand (Fill/Cap) 

Notes: UC – Unconfined compression  
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4. SITE CONDITIONS 

4.1 Local Geology 
The Site is located within the Coastal Plain physiographic province.  The surficial native soils in the Site 

area are Quaternary deposits formed during periods of high standing sea level and are part of the 

Beaumont Formation of Pleistocene age. At this site, the sand body that was mined was likely a sand 

channel within the Beaumont.  In the subsurface, the Beaumont Formation is typically undifferentiated 

from the underlying Lissie Formation.  Figure 3 provides a Geological Map of the State of Texas and 

indicates the presence of Beaumont Formation soils at the Site. 

 

Beaumont Formation soils often consist of reddish orange or dark brown to brownish dark gray clays, with 

very fine to fine quartz sand, silt, and minor fine gravel, intermixed and interbedded.  The Beaumont 

formation includes poorly defined meander-belt ridges and pimple mounds aligned approximately normal 

to the coast, and marine delta-front sand, lagoonal clay, and near-shore marine sand deposits.  Beaumont 

clays typically exhibit a high Plasticity Index (PI) and are subject to significant shrinking and swelling with 

changes in moisture content. 

 

The Houston area, and the Gulf Coast in general, is laced by numerous growth faults which are geological 

hazards that are known to impact and damage house slabs, building-support structures, highways and 

associated foundations. Figure 4 shows a group of east-northeast-trending geologic features and faults1, 

some of which have displaced the land surface in western Houston. 

 

The geologic feature nearest the Site is the Renn Scarp, located approximately 1½ miles northwest of the 

Site. The Renn Scarp was originally categorized as a fault; however, subsequent drilling has confirmed that 

the scarp is actually the cutbank of an ancient stream channel. The Renn Scarp has been masked by recent 

urban development.  The closest known growth fault relative to the Site is the Clodine Fault2, which is 

located approximately 3 miles northwest of the Site and trends southwest to northeast.  Given the 

 

1 - Principal Active Faults in Harris County, Texas, US Geological Survey and Harris County Coastal 
Subsidence District (20024) 
2 - Clodine Fault, Southwestern Houston Metropolitan Area, Texas by E. R. Verbeek, U.S. Geological Survey, 
and U. S. Clanton, National Aeronautics and Space Administration (1979) 
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location and orientation of the Clodine Fault, it is not a concern.  A field study for potentially unknown 

growth faults was not performed; however, growth faults are not expected to impact Site development. 

 

4.2 Surface Conditions 
The Site is located in a mixed commercial and residential area on the west side of Houston and is north of 

Bissonnet Street between Kirkwood Road on the east and Cook Road on the west.  The primary entrance 

to the Site is currently off Bissonnet Street on the south side, where the former Sugar Hill Golf Course Club 

House, maintenance facilities and parking areas for the Golf Course were located. 

 

Site surface topography is characterized by undulating terrain which was created when the golf course 

was graded. Ground surface elevations range between approximately 85 and 106 feet above mean sea 

level (MSL).  The high point is located in the north central portion of the Site, and surface elevations fall 

off toward the western and southern portions of the Site.  There are no ponds or standing water on the 

Site. 

 

The Site is heavily overgrown with various grasses, thick brush, and scrub trees up to several inches in 

diameter.  Paved and unpaved golf cart paths traverse the Site, although these are difficult to find and 

follow in many areas because of the overgrowth.  The overgrowth also masks the former fairways, making 

the fairways difficult to identify in some areas.  There is some evidence of minor erosion and raveling 

across the surface of the landfill, but no major erosional gullies, sinkholes or large depressions have been 

observed. 

 

4.3 Subsurface Conditions 
Soil borings drilled during this investigation were used to characterize subsurface conditions at the Site.  

Subsurface materials encountered were compared with boring logs from prior investigations to check for 

consistency and to expand the available geotechnical database. 

 

4.3.1 Surficial Soils and Landfill Cap 
Boring logs from this and prior investigations indicate the landfill cap typically consists of 2 to 2½ feet of 

medium stiff to hard, lean and fat clays (USCS Classification of CL and CH).  The landfill cap is also assumed 
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to extend across the entire Site.  Surficial soils on the Site range from 0 to as much as 12½ feet in thickness 

above the landfill cap.  The surficial soils, defined in this report as the material above the 2-foot-thick 

landfill cap, are mostly medium-stiff lean and fat clays (CL and CH).  From a review of prior reports, it is 

unlikely the surficial soils were compacted, so for purposes of this report, the surficial soils are assumed 

to be an uncontrolled fill. 

 

4.3.2 Landfill Waste Material 
Most borings drilled for this investigation and prior investigations extended into the top of the waste. 

Twelve (12) borings drilled for this investigation and one (1) prior CEC boring drilled on the Site extended 

through the waste into the underlying native soils.  The thickness of the waste encountered in our borings 

varied from 16 to 61 feet across the Site, as indicated in Table 1.   

 

The boring logs suggest that the waste material consists of a matrix of soil and construction debris.  Soils 

in the waste matrix included low and high plasticity clays and non-plastic material (sands, gravel and silty 

sands).  Waste materials encountered in the borings included: paving materials, such as concrete and 

asphalt fragments; landscape debris; wood products, such as construction lumber, particle board, and 

shredded wood; ceramic materials; plastic; and miscellaneous construction and demolition debris. 

 

Field observations during drilling indicate the waste material was typically comprised of at least 50% soil, 

with the majority of the remainder being miscellaneous non-degradable material.  From a review of the 

boring logs in this and prior reports, it is unlikely the waste material was compacted except through the 

weight of overlying fill, so for purposes of this report, the waste materials are also assumed to be an 

uncontrolled fill. 

 

4.3.3 Native Soils 
The native soils underlying the waste were encountered at depths ranging from 23 to 58 feet bgs 

(approximately elevation 40 to 72 feet MSL).  Sand (SM), possibly unmined portions of the original sand 

body, was encountered beneath the waste in Borings BH-23-3, BH-23-5, and BH-23-6 at depths of 

approximately 33 feet bgs (60.5 feet MSL), 48 feet bgs (46.8 feet MSL), 43 feet bgs (46.3 feet MSL), 

respectively.  Medium stiff to very stiff low and high plasticity clays (CL and CH materials) were 
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encountered immediately beneath the waste in all other borings that extended into the underlying native 

soils. 

 

4.3.4 Groundwater Levels 
Groundwater levels across the Site are variable.  Approximate groundwater levels were determined 

during drilling by noting the depth of free water on the sampling tools and/or by noting the presence of 

free water in the soil samples.  Groundwater levels were noted in all borings except BH-23-7, BH-23-9, 

BH-23-12 and BH-23-19 at depths ranging from 12 to 36 feet bgs (approximate groundwater elevations 

from 69.5 to 82.5 feet MSL).  All other borings were noted as dry to the depths explored.  It was noted 

that moisture content in the surficial fill/landfill cap material generally tended to increase with depth. 

 

Groundwater level data is also available from the monitoring wells around the perimeter of the larger 

Bissonnet 136 property.  The upper groundwater-bearing unit is slightly confined with static water levels 

ranging from 8 to 10 feet below ground surface (approximate groundwater elevations from 67 to 72 feet 

MSL). 
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5. DISCUSSION 
The following discussion is based on the overall body of geotechnical information and data developed at 

the Bissonnet 136 property, including the findings of this geotechnical investigation, and Goodheart’s 

understanding of the planned Site improvements.   

 

5.1 Interpretation of Field Data  
Because it is extremely difficult to obtain and test waste materials, such as those encountered at the Site, 

we tested the subsurface materials in-place while sampling using the Standard Penetration Test (SPT).  

The SPT is a simple, cost-effective field-testing procedure widely used in geotechnical engineering to 

evaluate subsurface materials.  Empirical values of the angle of internal friction (F), relative density (Dr), 

and unit weight (g) of granular soils, and ultimate shear strength (qu) and consistency of cohesive soils, 

have been correlated with SPT N-values and published for many years.  SPT N-values were compared with 

shear strength test data from the Site soils (i.e., surficial fill, landfill cap and native soils) to assist in 

interpretation of subsurface conditions.  Due to the relatively small number of undisturbed samples of 

surficial fill and landfill cap material, and the complete lack of shear strength data from the waste material, 

much of this investigation depends on interpretation of SPT N-values.  

 

SPT N-values obtained during the field exploration program were plotted versus depth to evaluate the 

strength of the surficial soils, landfill cap and waste materials (see scatter plot diagram in Figure 5).  The 

data indicates the relative shear strength of the surficial fill and landfill cap material typically ranges from 

“stiff to very stiff” with an ultimate shear strength ranging between 2.0 and 7.5 ksf.  Approximately 30% 

of the recorded N-values from SPT’s taken in the surficial fill and landfill cap material were of medium 

consistency indicating the presence of random softer zones of material.  SPT N-values in the surficial fill 

and landfill cap material correlate well with published data and with the limited shear strength data from 

unconfined compression tests performed for this investigation.   

 

Previous data (CEC report) suggests as much as 80% of the waste material at the Site could be non-

degradable, and visual observations of the waste material sampled during this investigation generally 

seem to bear that out.  The waste has been in place for 30 to 40+ years, and for much of that time has 

been covered with surficial fill and landfill cap material ranging between 2.5 and over 14 feet thick.  
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Although there is little or no published data to correlate N-values with shear strength of the waste 

material, the data was qualitatively evaluated to determine whether the waste is suitable as bearing 

material for the anticipated loads. 

 

SPT N-values recorded in the waste material during this investigation ranged from 10 to more than 50 

blows per foot.  Approximately two-thirds of the recorded N-values from SPT’s taken in the waste material 

were greater than 12 blows per foot while the remaining one-third of the recorded N-values ranged 

between 2 and 12 blows per foot.  SPT N-values seem to trend slightly higher with depth.  While no 

apparent voids were observed, zones of very soft to soft waste material were encountered in Borings BH-

23-1, BH-23-3, and BH-23-17. 

 

From a geotechnical engineering standpoint, and taken as a whole, the data suggests that waste at the 

Site has substantially consolidated under its own weight and the surcharge of the surficial fill and landfill 

cap material.  From a bearing standpoint, the waste can support the anticipated foundation loads; 

however, as much as a quarter of the waste could contain zones of softer material that would be subject 

to some degree of total and differential settlement, as evidenced by the number N-values below 12. This 

evaluation was performed using the best available information and limited techniques, coupled with 

geotechnical engineering experience and judgement. 

 

5.2 Foundation Support 

5.2.1 Shallow Foundations 
Subsurface conditions encountered at the Site vary due to the: 

• Character and thickness of the surficial fill and landfill cap material; 

• Character and thickness of waste material; and 

• Nature and depth of the underlying native soils. 

 

Planned improvements at the Site can be supported on shallow foundations and/or slabs-on-grade 

provided the recommendations presented herein are followed regarding site preparation, filling and 

grading, and implementation of ground improvement methods to provide more uniform support and 

control settlement behavior.   
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Significant filling and grading will be required to establish minimum thicknesses of surficial fill and to 

prevent penetration of the landfill cap.  Ground improvement coupled with properly compacted fill will 

provide good bearing support for conventional foundations.  Ground improvement methods considered 

for the Site are discussed in Section 5.2.3; further design efforts and consultation with specialty 

contractor(s) are required to develop final recommendations.  Recommendations for site preparation, 

filling and grading, and foundation design are presented in Section 6.0. 

 

5.2.2 Deep Foundations 
The field exploration data, and specifically the SPT data, indicate the likely presence of soft zones of fill 

and waste material that could result in unacceptable total and differential settlement; however, there is 

no evidence to-date that indicates these zones are widespread or excessively thick.  Deep foundations will 

provide excellent bearing and will mitigate the obvious concerns regarding total and differential 

settlement; however, deep foundations are likely cost-prohibitive for development of the planned 

improvements, and as noted above, ground improvement coupled with properly compacted fill will 

provide good bearing support for conventional foundations.   

 

Deep foundations were deemed unnecessary for foundation support of the planned improvements at the 

Site, and no further evaluation of deep foundations was performed or considered.  

 

5.2.3 Ground Improvement 
Geotechnical analysis using the field exploration and laboratory test data indicate lightly loaded shallow 

foundations and/or slabs-on-grade can be designed for allowable bearing capacities of up to 4.0 ksf.  The 

primary concern, however, is that the Site is essentially a very large uncontrolled fill with combined 

surficial fill, landfill cap and waste depths ranging from 23 feet to more than 50 feet thick.  It is likely that 

undetected zones or pockets of soft material exist in the shallow subsurface as well as at depth.  Ground 

improvement is recommended to control settlement and provide a compact, uniform, and consistent 

subgrade for foundation and slab-on-grade construction. 
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Ground improvement methods are used at sites with poor or variable subsurface conditions to bridge any 

soft zones and mitigate the possible damaging effects of total and differential settlements.  A qualitative 

evaluation of possible ground improvement methods was performed for the Bissonnet Apartments Site.  

These ground improvement methods should be further evaluated by the Project Team to determine the 

optimum method with regard to overall effectiveness, cost and schedule impact: 

• Proof-rolling – Proof-rolling with a heavy sheepsfoot roller can be used to compact and tighten 

the surficial fill and landfill cap materials, thus providing a good working surface for construction 

of foundations, slabs and pavements.  However, proof-rolling will have limited depth of 

penetration in the mostly clay materials that comprise the surficial fill and landfill cap materials 

(generally less than 3 feet of total penetration).  More importantly, it is very unlikely that heavy 

proof-rolling would have any effect on the underlying waste, and any soft zones that remain could 

reflect to the surface and have detrimental effects on foundation performance.  Proof-rolling 

should be performed, but only in conjunction with another ground improvement method that 

would extend into and compact the waste. 

• Pre-Loading or Surcharging – Surcharging can be used to pre-load the surficial fill/landfill cap and 

waste materials, thus inducing settlement to occur before foundation construction begins.  When 

surcharging is used, the foundation area(s) are typically pre-loaded with excess fill to an amount 

equal to or greater than the anticipated foundation loads.  The surcharge is allowed to sit and is 

monitored until the anticipated settlements have occurred.  This method can be cost-effective if: 

(1) there is readily available fill, and (2) there is sufficient time in the project schedule.  It should 

be noted that the Site has been subjected to some degree of surcharging over the last 20 years; 

the purpose of additional surcharging is to consolidate the fill so that it is as uniform as possible.  

If LAC desires to consider pre-loading and/or surcharging to provide settlement control for 

support of spread footings and slabs-on-grade at the Site, Goodheart recommends the Project 

Team conduct further evaluation of, including cost and schedule analyses. 

• Rammed Aggregate Piers – Rammed aggregate piers (RAP™ systems or Geopiers©) were 

previously considered as a means of ground improvement elsewhere on the Bissonnet 136 

property.  RAPs create a densified column of aggregate surrounded by a stiffened matrix of soil 

and waste.  Geopiers can be used in many different soil types and applications; however, due to 

the depth of waste over much of the Bissonnet Apartments Site, it is not likely that RAPs would 

be an effective ground improvement solution.  Specialty contractors who design and install RAPs 

have expressed concern that they do not have the tools to extend all the way through the waste 

and they will not warranty their work if they cannot install the RAPs to meet their criteria.  

• Deep Dynamic Compaction – Dynamic deep compaction (DDC) involves dropping a heavy weight 

(up to 30 tons falling from as high as 80 to 100 feet) in a grid pattern on the ground surface to 

compact soils and other soft materials to depths as great as 40 to 50 feet bgs.  DDC can be used 

to reduce foundation settlements and permit construction on soft native soils as well as 
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uncontrolled fills, such as landfills, and would likely be an effective ground improvement solution 

at the Bissonnet Apartments Site.  However, DDC generates significant noise and vibrations, and 

could have an adverse effect on the existing nearby apartment buildings.  The general rule of 

thumb is not to conduct DDC within 500 feet of occupied structures, and the nearby apartments 

would be as close as 200 feet, so DDC is likely not a ground improvement solution for the 

Bissonnet Apartments Site. 

• Rigid Inclusions – Rigid inclusions is another means of ground improvement considered elsewhere 

on the Bissonnet 136 property.  Rigid inclusions create a slender column of lean concrete to 

transfer vertical loads to more competent bearing strata.  Rigid inclusions can be used in many 

different soil types and applications.  Specialty contractors who design and install rigid inclusions 

should be consulted to determine if they will work as a cost-effective solution for the Site.  If LAC 

desires to consider rigid inclusions to provide settlement control for support of spread footings 

and slabs-on-grade at the Site, Goodheart recommends the Project Team conduct further 

evaluation of, including cost and schedule analyses. 

• Wick Drains – Wick drains are used to remove pore water from soft compressible soil and other 

subsurface matrices so the soils consolidate faster. Wick drains consist of a flexible core with 

grooves (that allow water to flow unimpeded) wrapped in geotextile filter fabric.  Wick drains are 

typically installed to design depth in a pattern using a hollow mandrel mounted on an excavator 

or crane mast, and are usually tied to a sand blanket to capture and remove pore water.  While 

wick drains can be effective in accelerating settlement of saturated subsurface materials, the 

subsurface materials at the Site are variable and do not appear to contain a lot of free water (i.e., 

their effectiveness would be limited at best).  Other considerations regarding the use of wick 

drains include: (1) the installation process will likely require a special TCEQ permit; (2) the leachate 

that emanates from the waste will likely have to be captured, treated and properly disposed off-

site; and (3) the time required to permit and implement the process likely precludes wick drains 

as a viable ground improvement option.   

• Combination of Methods – Two or more of the foregoing options can also be used together to 

address potential settlement concerns and accelerate the construction process.  For example, 

heavy proof-rolling can be used in conjunction with pre-loading and surcharging.  Also, wick drains 

are frequently used in conjunction with DDC; however, as noted above, there are several major 

concerns with the use of DDC and wick drains on the Bissonnet Apartments Site. 

 

5.3 Estimated Settlements 
Based on existing conditions at the Site and the planned improvements, total settlements in the surficial 

fill and landfill cap materials are estimated to be on the order of ½- to 1-inch.  Differential settlements in 

the surficial fill and landfill cap materials are anticipated to be about half the estimated total settlement.   
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Our qualitative evaluation of total and differential settlements in the waste material indicates shallow 

foundations and slabs-on-grade could experience as much as 2- to 4-inches of total and differential 

settlement, increasing the combined total settlements in the uncontrolled fill at the Site (i.e., surficial fill, 

landfill cap and waste materials) to as much a 2½- to 5-inches.  Due to the nature and thickness of the 

uncontrolled fill, it is likely that differential settlements could also range between 2½- and 5-inches. 

 

Ground improvement methods coupled with properly compacted fill will provide good bearing support 

for slab-on-grade construction and conventional foundations and should substantially mitigate settlement 

concerns.  In general, implementation of appropriate ground improvement methods (i.e., pre-loading and 

surcharging coupled with heavy proof-rolling) should limit total foundation settlements to approximately 

1-inch and differential settlements should be on the order of ½-inch. 

 

5.4 Environmental Considerations 
The Site is underlain by 16 to 50+ feet of construction and demolition debris (waste) intermixed with soil.  

The waste materials include varying amounts of landscape debris, wood products and degradable 

materials.  Decomposition of the degradable waste generates landfill gases, such as methane and 

hydrogen sulfide which in elevated concentrations, can be explosive or toxic, respectively.  Screening for 

methane gas and other landfill gasses  while drilling identified the presence of methane gas and other 

unusual odors emanating from the boreholes. 

  

SKA has been retained by both Bissonnet 136 and LAC to assist with regulatory compliance, landfill post-

closure care and permit issues at the Site.  SKA is currently maintaining both the groundwater monitoring 

well network and the landfill gas management and monitoring network (gas vents and gas monitoring 

probes) around the perimeter of the Bissonnet 136 property.  SKA is also working with TCEQ on behalf of 

Bissonnet 136 to revoke MSW Permit No. 1247 so that the post-closure care period can be completed. 

 

Development over closed landfills is regulated by TCEQ under 30 Texas Administrative Code (TAC) Chapter 

330, Subchapter T.  One purpose of the Subchapter T rules and regulations is to ensure that potentially 

explosive gases are appropriately monitored and/or abated to protect occupants in these buildings.  The 

Subchapter T rules also regulate practices which could contribute landfill leachate.  Subchapter T rules 
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apply to all developments over closed landfills except for single-family or double family homes which are 

not part of a residential subdivision.  A Subchapter T development permit for enclosed structures will be 

required from TCEQ for Site development.  TCEQ will also require a landfill gas venting system with 

monitoring beneath all enclosed structures on the Site as part of the development permit. 

  

Preliminary discussions with TCEQ have determined that ground improvement activities can be performed 

under the Subchapter T permit provided the landfill cap is maintained and meets the minimum 

requirements when ground improvement is completed.  A TCEQ development permit separate from the 

enclosed structure development permit discussed above, should be considered to facilitate the ground 

improvement activities and minimize impacts to the overall project schedule.   
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6. CONCLUSIONS AND RECOMMENDATIONS 

This section provides geotechnical conclusions and recommendations for design and construction of the 

planned Site improvements.  The conclusions and recommendations presented herein are based on the 

geotechnical data developed during this investigation and qualitative analyses and evaluation of the 

overall geotechnical data base for the Site.  

 

6.1 Earthwork, Mass Grading and General Site Development 

General Guidelines.  Before construction of the proposed residential development and associated 

amenities can begin, ground improvement and/or mass grading operations will be necessary to establish 

roadways, building pads and drainage patterns.  Earthwork operations should generally be designed and 

conducted so as not to penetrate or disturb any portion of the landfill cap that covers the entire Site 

footprint.  In addition, the total thickness of surficial fill and landfill cap should be at least 6 feet thick to 

allow for foundation and underground utility construction without penetrating or disturbing the landfill 

cap.  This would allow 1 to 2 feet as a buffer zone above the landfill cap in most areas and for elevation 

variances across the Site. 

 

TCEQ requires that the landfill cap for Type IV (MSW) landfills consist of at least 18 inches of compacted 

clay (SC or CL) plus 6 inches of topsoil (per 30 TAC 330.453(a)).  If the landfill cap is penetrated during mass 

grading, ground improvement activities, foundation or infrastructure construction, it should be repaired 

or reconstructed as soon as possible using a similar thickness of material.  Landfill cap repairs should be 

accomplished using clay (SC or CL) compacted in accordance with structural or general fill requirements, 

depending on where the repairs take place.  If waste must be removed to facilitate construction, the waste 

shall be segregated from the overlying soils, stored on plastic sheeting and covered with plastic sheeting, 

until disposed off-site.  The reburial of waste on site is not generally permitted by TCEQ once the landfill 

is in post-closure care. 

 

The surficial soils range from 4.5 to 12.5+ feet in thickness above the landfill cap.  In general, Site 

elevations are higher across the northern portion of the Site than they are across the southern portion of 

the Site, whereas the thickness of the surficial fill and landfill cap material varies across the entire Site.  To 
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accommodate the overall Site slope, Goodheart recommends creating a terraced Site with surface grades 

adjacent to structures in the northern portion of the Site at least 10 to 12 feet higher in elevation than 

the surface grades adjacent to structures in the southern portion of the Site.  

 

As noted elsewhere in this report, each floor slab should be continuous and maintained on one elevation. 

Because of the relatively abrupt changes in grade of ground surface elevations to meet the minimum fill 

requirements over waste, Goodheart anticipates floor slab elevations in adjacent buildings could differ by 

as much as 10 feet.  Grading plans should consider the use of retaining structures to facilitate these abrupt 

grade changes.  

 

Clearing and Grubbing.  Due to the presence of dense vegetation at the Site, including grasses and weeds, 

areas of thick brush, and widespread scrub trees up to several inches in diameter, site preparation will be 

a significant consideration for overall Site development.  All brush and trees located above the landfill cap, 

regardless of size, should be cut and properly disposed in accordance with local regulations.  Tree 

trunks/stumps larger than 4 inches in diameter should be grubbed, and roots larger than 1 inch in 

diameter should be removed.  The ground surface in areas where fill and/or structures will be constructed 

should be inspected by a qualified geotechnical engineer following initial clearing to check for evidence of 

sinkholes or erosional features that were not previously evident due to heavy vegetation. 

 

A minimum of 6 inches of surface grass and vegetation should be stripped and properly disposed in 

accordance with local regulations; additional stripping could be required in some areas, depending on 

how far the root mass penetrates below the ground surface and as identified by a qualified geotechnical 

engineer during construction.  After the building pad areas, site roadways and parking areas have been 

cleared and stripped, any remaining topsoil (generally in the upper 6-12 inches immediately underlying 

surface grass and vegetation) should be stripped and stockpiled on site or properly removed and disposed 

in accordance with local regulations.  

 

Proof-compaction and Subgrade Preparation.  After stripping, the exposed subgrade material will consist 

primarily of lean and/or fat clay fill.  The exposed subgrade material is generally suitable for structural fill 

or general fill anywhere on the Site, as determined by a qualified geotechnical engineer.  The exposed 
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subgrade materials above the landfill cap can be moved around the Site and used for ground improvement 

(surcharging) as directed by a qualified geotechnical engineer.  The exposed subgrade materials can also 

be left in place and used for support of buildings, foundations, roadways, parking lots, or as subgrade for 

placement of additional fill to bring the area up to finished subgrade elevation.  Proof-compaction and 

subgrade preparation will generally take place after ground improvement activities have been completed. 

 

Prior to placing any permanent structural fill or beginning foundation construction, exposed subgrade 

materials that will be left in place should be proof-rolled with at least four passes of a Caterpillar 825K 

Wedgefoot Soil Compactor (or equivalent) to locate zones of loose and/or unstable soils.  Proof-rolling 

operations should be witnessed by a qualified geotechnical engineer to determine whether soft, loose, or 

saturated soil and/or detrimental material such as debris and/or degradable materials are present.  Zones 

that exhibit instability during proof-rolling, such as excess rutting or pumping in excess of 1-inch, should 

be disked, reconditioned, and compacted or removed and replaced with approved fill, as directed by a 

qualified geotechnical engineer. 

 

If unsuitable soils or other detrimental materials are encountered, the unsuitable material should be 

removed full depth and replaced with properly compacted fill.  Actual depth and volume of undercut 

should be determined at the time of construction based on observations of a qualified geotechnical 

engineer.  The depth of undercutting shall not extend below the landfill cap.  Excavated material should 

be replaced with properly compacted structural fill, as defined in this report. 

 

Ground Improvement.  Ground improvement activities should be performed in areas where total and 

differential settlement will have a detrimental effect on the planned improvements (building pads, site 

roadways, parking areas, etc.).  Ground improvement activities should take place after site preparation 

have been performed, and should be designed and constructed in accordance with geotechnical criteria 

presented in this report and structural design criteria for the project.  

 

Ground improvement activities should consist of overfilling designated areas (building pads, site 

roadways, parking areas, etc.) with an additional 6 feet of soil and allowing those areas to consolidate for 

a period of at least three months or until vertical movement has dissipated, as determined by the 
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geotechnical engineer.  Overfilling should extend at least 5 feet beyond the building footprints and 3 feet 

outside roadway and parking areas.  Surcharge materials do not need to meet material and compaction 

requirements specified below; however, surcharge materials that do not meet the material specifications 

should not be used as structural fill.  

 

Settlement monitoring should be conducted as described in Section 6.3 of this report to monitor the total 

amount of movement and to assist in determining when vertical movements have dissipated.  Ground 

improvement activities should be planned and executed as an integral part of the construction sequence. 

 

Structural and General Fill Material. Due to the uneven terrain, construction activities will include a cut 

and fill grading operation to achieve final grades.   Cut areas should not reduce surficial fill and landfill cap 

thickness to less than 6-feet without the approval of a qualified geotechnical engineer and/or civil design 

engineer.  Compacted structural fill should be used beneath structures and pavements, and either general 

or structural fill can be used in open areas.  Structural fill should generally extend from the bottom of 

slabs-on-grade (or foundations) down to the top of waste and at least 5 feet outside building footprints.  

A qualified geotechnical engineer can assist in determining the most efficient means of compaction. 

 

Structural fill used for mass grading and Site earthwork should meet the following minimum 

requirements: 

1. Imported structural fill should consist of locally available lean clay soils (CL) with the following 

properties: 

• Liquid limit (LL) less than 50 and plasticity index (PI) less than 25, 

• Maximum dry density greater than 100 pounds per cubic foot (pcf), when determined 

according to the Modified Proctor Method (ASTM D 1557) 

2. Imported structural fill may also consist of locally available granular material (sands and gravels) 

with the following properties: 

• Granular fraction should consist of at least 50% sands and gravels (GW, GC, SW, SM, or 

SC) and be well-graded, 

• Fill should contain at least 12% fines (binder material), 

• Maximum dry density greater than 100 pounds per cubic foot (pcf), when determined 

according to the Modified Proctor Method (ASTM D 1557) 
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3. Structural fill shall not contain more than 5% organic material when tested in accordance with 

ASTM D 2974 test method.  New structural fill shall be free of waste, debris, and frozen or 

deleterious material. 

2. Materials unsatisfactory for use as structural fill include soils classified as silt or organic silt (ML, 

MH, IL, and OH) in the Unified Soil Classification System (ASTM D 2847).   

3. Cohesive materials used as structural fill shall be placed in 6- to 9-inch-thick loose lifts, moisture-

conditioned to within plus or minus 2% of optimum moisture and compacted to at least 95% 

modified Proctor density (ASTM D1557 / AASHTO T180).   

4. Granular materials used as structural fill should be placed in maximum 10- to 12-inch-thick loose 

lifts, moisture-conditioned to within plus or minus 3% of optimum moisture and compacted to at 

least 95% modified Proctor density (ASTM D1557 / AASHTO T180). 

5. Fill should be placed where dry and stable conditions exist at design or undercut subgrade.  

 

General fill should not contain more than 8% organic material when tested in accordance with ASTM D 

2974 test method, and should be free of waste, debris, and frozen or deleterious material. Cohesive 

materials used as general fill should be placed in 6- to 9-inch-thick loose lifts, moisture-conditioned to 

within plus or minus 3% of optimum moisture, and compacted to at least 92% modified Proctor density 

(ASTM D1557 / AASHTO T180).  Granular materials used as general fill should be placed in maximum 12-

inch-thick loose lifts, moisture-conditioned as necessary, and compacted to at least 92% modified Proctor 

density (ASTM D1557 / AASHTO T180). 

 

In general, the surficial fill materials on the Site meet the requirements outlined herein and can be used 

as structural or general fill; however, structural fill should be approved by a qualified geotechnical 

engineer before it is moved on-site or imported to the Site.  Silt and other materials designated as ML, 

MH, PT, OL, and OH can be used for landscaping purposes (i.e., construction of berms).   

 

At least 12-inches of well-sorted, compacted granular fill (AASHTO #57 stone) should be placed beneath 

building slabs and foundations for landfill gas collection, as indicated in Section 6.2.  For roadway subbase 

(i.e., in areas that will be covered by asphalt/concrete pavement), a well-graded, compacted granular fill 

or crushed aggregate is recommended.  Imported granular structural fill can consist of crushed limestone, 

crushed gravel with sand, or recycled concrete meeting the gradation limits in Table 4.  Where wet 
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subgrade conditions are encountered, free-draining crushed limestone similar to the free draining 1.5- or 

3-inch gradations in Table 4 should be used. 

 

TABLE 4: COARSE AGGREGATE GRADATIONS 

G
ra

d
at
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n

 
(%

 P
as
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g)
 Sieve Size 3” 2.5” 2” 1.5” 1” 0.5” No. 4 

No. 

16 

No. 

200 

3-inch 100 95±5 60±15 15±15 3±3     

1.5-inch    100 95±5 75±5 43±13 25±15 8±4 

1.5-inch FD    40 95±5 45±15 5±5   

FD – Free Draining 

 

6.2 Foundation Design Criteria 

There are a number of considerations associated with design and construction of residential structure 

foundations at the Site, including: 

• Existing surficial fill material varies in thickness (0 to 13.5 feet), and was apparently placed as an 

uncontrolled fill; 

• The underlying waste material varies in location and thickness (16 to 50+ feet), and was 

apparently placed as an uncontrolled fill; 

• Waste materials over the Site have settled under their own weight for a period of at least 20 years 

and as long as 40+ years for some parts of the landfill; 

• The surficial fill has added up 500 to as much as 1700 pounds per square foot (psf) of load on the 

top surface of the landfill, resulting in an unknown amount of consolidation of the waste 

materials; 

• The surficial fill has also settled under its own weight for a period of at least 20 years;  

• Although there are no documented voids, sinkholes or depressions on the Site, it is possible or 

even likely that soft zones and/or voids exist which could affect foundation support; and 

• The management of landfill gas will require sub-slab venting systems and well-sorted granular 

backfill along with robust chemical vapor barriers as required by TCEQ.  SKA is designing these 

systems. 

 

The planned residential structures can be supported on conventional slab-on-grade foundations provided 

ground improvement and earthwork operations are conducted as recommended herein.  Due to the size 

and nature of the uncontrolled fill beneath the Site, slab-on-grade foundations should be made sufficiently 

thick and stiff to spread out the wall loads into the slab to reduce applied foundation loads to allowable 
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limits, to span soft or weak spots and potential small voids in the underlying waste material, to protect 

against shrinking and/or expansive soils, and to resist potential differential settlements.  Individual slabs 

should also be designed as continuous structures, without expansion joints, and on one level. 

 

Continuous slab-on-grade foundations should be properly reinforced for shear and load transfer, and 

stiffened, if necessary, using “waffle slabs” and/or post-tensioning.  Slabs-on-grade should incorporate 

sections at least 30 inches wide and 18 inches thick in areas where interior load-bearing walls of 3 kips 

per linear foot or more will be constructed and around perimeter walls with loads greater than 3 kips per 

linear foot.  Slab-on-grade foundations can be designed with a maximum allowable soil bearing pressure 

of 3.0 ksf, provided the compacted structural fill and landfill cover material have a minimum unconfined 

compressive strength of 3.0 ksf.  Stiffened slabs will spread the applied load and reduce soil bearing 

pressures and help control total and differential settlement.  As an alternative to using a “ribbed slab 

design, uniformly thick post-tensioned slabs-on-grade should be designed in accordance with PTI design 

criteria.  Uniformly thick slabs-on-grade will also reduce the complexity of the sub slab landfill gas 

collection system. 

 

Slabs-on-grade should be supported within the upper horizon of a properly constructed building pad, with 

at least 12 inches of soil embedment around the perimeter of the slab.  The ground surface should be 

graded so that water flows away from the structure.  Goodheart recommends the use of at least 12 inches 

of a well-sorted crushed aggregate base (AASHTO #57 stone) beneath building slabs and foundations to 

provide a capillary break with any underlying groundwater, allow for landfill gas collection, and to provide 

uniform foundation support.  A sub-slab soil vapor venting system should be incorporated into the 

aggregate base, as required by TCEQ (LandScience TerraVent low profile system or equivalent with 

collection piping).  A chemical vapor barrier (LandScience TerraShield or equivalent) should also be 

provided above the aggregate base material and beneath the slab.  SKA can provide specific details 

regarding the subsurface landfill gas collection system. 

 

Foundations for entry steps and porches should be designed and supported integrally to the building 

foundation.  Asphalt, patio blocks or other materials that can withstand minor displacements without 
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causing cracking and/or can be easily replaced should be considered for flatwork, driveways and patios, 

sidewalks or other approaches to steps and porches. 

 

6.3 Post-Construction Settlement 
Most of the Site has settled under the weight of the waste material, landfill cap and surficial fill; however, 

some additional settlement could occur in areas where significant amounts of new fill (4 plus feet) are 

placed during mass grading operations.  Such consolidation could be detrimental to new structures, 

roadways and parking areas, and utilities, and is very difficult to predict due to the nature and variable 

thickness of the waste and fill materials at the Site.  As noted in Section 5.2.3, ground improvement is 

recommended to control and/or mitigate settlement, particularly beneath building footprints.   

 

New fills created during mass grading that are greater than 4 feet thick should be monitored with 

settlement instrumentation to check for new and on-going movements.  Settlement instrumentation 

should consist of 18-inch x 18-inch x ¼-inch thick steel plates with a ¼-inch solid steel rod welded to the 

center of the plates.  The plates should be installed approximately two feet below existing grade with the 

¼-inch steel rod extending vertically upward in 3-foot-long sections above the ground surface.  A 1-inch 

diameter steel pipe should be placed over the steel rod starting at the steel base plate so that the rod can 

move freely (without soil friction) within the fill (the pipe should not be connected to the steel plate).  The 

pipe should extend from approximately 2 inches above the steel plate to between 2- and 3-feet above the 

final grade, leaving 3- to 4-inches of steel rod exposed above the top of the pipe.  The steel plate and rod 

constructed and installed in this manner will allow for periodic measurements of settlement or 

consolidation in the fill.   

 

Settlement monitoring should be conducted on a weekly basis for the first month and then monthly 

thereafter until observed movements (i.e., settlements) and “time rate of settlement” analysis indicates 

future anticipated total settlements will be less than 1 inch.  Qualitative analysis suggests this process 

could take as much as three to six months or more after completion of fill operations, depending on the 

thickness and nature of the fill and underlying waste materials.  A qualified geotechnical engineer should 

review the settlement data and determine settlement has slowed to a degree that new construction 

(roadways, parking lots, buildings, etc.) can proceed.  
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6.4 Lateral Earth Pressures 

Lateral resistance to loads can be provided by sliding friction acting on the base of footings and floor slabs 

(see Section 6.5 for appropriate values).  Resistance to lateral loads can also be obtained in part from 

passive earth pressure against the face of rigid foundation elements. 

 

An equivalent fluid pressure of 250 pcf can be used to resist short-term lateral loads on foundations in 

compacted structural fill (CL or CH materials).  For sustained loading, an equivalent fluid pressure of 150 

pcf can be used.  The upper 1 foot of soil should be neglected in determining passive resistance when the 

soil is not confined by paving or floor slabs. 

 

Retaining structures could be required to transition grades across the Site, particularly between buildings 

that are relatively close together.  Active earth pressures working against retaining structures will vary 

according to the rigidity of the structure.  Walls free to rotate (such as cantilevered retaining walls) should 

be designed to resist an equivalent fluid pressure of 60 pcf (active condition).  Braced walls, which are not 

free to rotate, should be designed for an equivalent fluid pressure of 75 pcf (at-rest condition).  These 

values assume a hydrostatic level below the base of the structure; design of retaining walls should 

incorporate drainage behind the walls to eliminate hydrostatic pressures.  Also, the influence of surcharge 

loads should be added to the calculated earth pressures to determine the total lateral stress acting on the 

walls.  A qualified geotechnical engineer should determine appropriate geotechnical design criteria once 

the type and size of retaining structures have been determined. 

 

6.5 Soil Design Criteria 
Soil design criteria have been established by correlation with previous data on similar soils, field testing 

and laboratory tests.  Table 5 summarizes recommended soil design parameters for the Site.  
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TABLE 5: SOIL DESIGN VALUES  

Soil Design Parameter 

Cohesive 

Structural Fill 

(CL/CH) 

Granular 

Structural Fill 

(GW, GC, 

SW, SM, or 

SC) 

Waste 

Material 

Angle of Internal Friction (Degrees) 0 34 201 

Cohesion (psf) 3500 0 5001 

Saturated Unit Weight (pcf) 125 115 1201 

Coefficient of active earth pressure (ka) 0.49 0.28 0.49 

Coefficient of passive earth pressure (kp) 2.03 3.25 2.03 

Coefficient of at-rest earth pressure (ko) 0.60 0.45 0.50 

Coefficient of sliding friction 0.351 0.501 -- 

Poisson’s Ratio 0.251 0.31 -- 

Modulus of vertical subgrade reaction, Kv (K/ft3) 2001 2501 1501 

1 – Estimated value based on published literature and/or engineering judgement 

 

The Site subsurface materials consist of 4 to 12+ feet of medium stiff to hard clay fill over 23 to 50+ feet 

of medium dense waste over stiff to very stiff native clays to the depths explored.  The subsurface 

materials within the top 100 feet have normalized shear strength values of 1.5 tsf or greater and average 

SPT N-values of 15 or greater.  In accordance with the 2018 International Building Code (IBC  2018) Section 

1613.2.2, the Site has a Seismic Site Classification of D. 

 

6.6 Trench Excavations and Underground Utilities 
Stormwater management facilities, including culverts and stormwater structures, water and wastewater 

(wet) utilities, and gas, electric, and communication (dry) utilities should be designed in accordance with 

the most recent edition of the City of Houston Infrastructure Design Manual.  Stormwater management 

facilities should also be designed to meet City of Houston code requirements, as complemented by Harris 

County and the Harris County Flood Control District (HCFCD), and water quality requirements in the Rules 

and Regulations published by TCEQ.  Similarly, wet and dry utilities should also be designed to meet City 

of Houston and other applicable code requirements.  Utilities that will be continually wet such as water 

lines and lift stations, must have secondary containment per TCEQ requirements.  Secondary containment 

may consist of trenches lined with impermeable membranes. 
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It is anticipated that various drainage enhancements and improvements could be required, including 

storm sewers, stormwater detention, drainage structures, and overland (sheet) run-off.  Stormwater 

culverts and wet and dry utilities should be constructed in open trenches in the upper 5-foot horizon of 

surficial fill (i.e., above the landfill cap).  The surficial fill should first be constructed to an elevation not 

less than one (1) foot above the top of the pipe (or utility).  Where the surficial fill consists of compact 

stable clay material, trench excavations can be made using an open cut with vertical sides to a depth of 

four feet; cuts deeper than 4 feet should be sloped, protected with a trench box or braced, as necessary.  

Groundwater and unstable or incompressible material in the bottom of the trench excavation should be 

removed and undercut areas should be backfilled with compacted structural or flowable fill to the design 

bedding depth.   

 

Class C pipe bedding should be used for stormwater culverts and wet utilities.  Goodheart recommends 

using a minimum of 3 inches of cement stabilized sand for pipe bedding.  Trench excavations should be 

backfilled as soon as practical after installation of the pipe/utility.  Trench backfill should meet the 

requirements for structural fill outlined in Section 6.1 and be free from stones large enough to interfere 

with compaction or other deleterious material.  

 

Trench backfill should be placed at the moisture content needed to obtain the required density, in layers 

no greater than 6 inches deep (loose measurement) and alternated from side to side to bring up the 

backfill about equally around the pipe/utility.  Trench backfill should be compacted to at least 95% 

Modified Proctor density using mechanical tamps or rammers.  Small rollers may be used to compact 

backfill if feasible.  Stormwater culverts should have at least 12 inches of cover above the pipe, and water 

and wastewater utilities should be designed to meet the cover requirements in the Infrastructure Design 

Manual. 

 

If the landfill cap is penetrated by trenches, backfill should include at least 2 feet of compacted clay over 

the waste material.  If waste must be removed to facilitate construction, the waste shall be segregated 

from overlying soils, stored on plastic sheeting and covered with plastic sheeting, until disposed off-site.  

The reburial of waste on site is not generally permitted by TCEQ once the landfill is in post closure care. 
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Depending on Contractor preference and the available fill materials, Goodheart recommends the use of 

either properly compacted lean clay fill or granular material mixed with bentonite as utility trench backfill.  

The use of either of these materials as utility trench backfill should be considered “best management 

practices” that would minimize the potential for migration of methane and/or other soil vapors contained 

in the underlying landfill materials.  If a bentonite/fill mixture is used, mixing can be accomplished on-site 

either in a pugmill or in thin lifts (preliminary estimate of 2-4% bentonite by dry weight) prior to placing 

in the trench.  Goodheart also recommends all utility penetrations at building foundations be designed 

using flexible connections that can withstand up to 2 inches of displacement and be sealed to prevent 

landfill gas intrusion.  Utility trenches should also be dammed at building foundation with cement 

stabilized sand to prevent possible lateral movement by landfill gases. 

 

6.7 Site Roads and Pavements 

Site preparation and mass grading will likely expose a mixture of lean and fat clays (CL and CH materials) 

at subgrade level.  The fat clays will be subject to shrinking and swelling with changes in moisture content 

that cause damage to road and parking lot pavements.  Lime stabilization of the exposed subgrade is 

recommended to reduce soil plasticity and swell potential, reduce the required pavement thickness, aid 

compaction and create a strong, stable base for construction of road and parking lot pavements. 

 

Grading and alignment of roads and parking lot pavements should establish design subgrade elevations.  

The upper 9 inches of subgrade materials beneath roads and parking areas should be stabilized with 4% 

hydrated lime in accordance with the material and installation requirements of the current edition of the 

Texas Highway Department Standard Specifications for Construction and Maintenance of Highways, 

Streets, and Bridges.  

 

A small to moderate amount of long-term settlement (up to 1 inch) should be anticipated beneath 

pavements that receive significant fill (more than 3 feet).  Properly designed and constructed flexible 

pavement sections should be cost-effective and perform adequately at the Site.  Flexible pavement that 

incorporates lime stabilized subgrade as described above can be designed using a CBR of 8 for the subbase 
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layer. A qualified geotechnical engineer should determine appropriate geotechnical design criteria and 

pavement section(s) once the type of pavement for roads and parking areas has been determined. 
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7. CONSTRUCTION CONSIDERATIONS 

7.1 Construction Sequencing 

Given the timeline to complete construction, and the ground improvement and grading requirements 

necessary to develop the Site for the proposed improvements, construction sequencing for this project 

will be important.  As a general guideline, each area (building pads and pavements) should be developed 

in sequence as follows: 

• Clear and grub as necessary, then strip topsoil and organic material and stockpile for reuse. 

• Adjust landfill cap thickness above waste to minimum 3-foot thickness. 

• Conduct selected ground improvement activities within building footprints and other areas as 

required. 

• Level and proof-roll the subgrade within the building footprint, repairing or correcting any 

deficient areas. 

• Place compacted fill as necessary to achieve final design grades. 

• Install geotextile layer, gas collection layer and landfill gas vapor barrier. 

• Construct underslab utilities (if required) and building slab. 

 

It is anticipated that existing surficial fill at the Site will be excavated, moved and reused in other portions 

of the Site.  Ground improvement, proof-compaction, and subgrade preparation in the receiving portion(s) 

of the Site should be complete before the surficial fill is moved from other cut portion(s) of the Site. 

 

7.2 Earthwork Construction 

All earthwork and mass grading operations at the Site can be conducted with conventional earth-moving 

equipment (scrapers, bulldozers, backhoes, wedgefoot rollers, etc.).  Utility trenches in the surficial fill can 

be excavated with conventional backhoes.  Clay fill materials should be compacted with wedgefoot 

(Caterpillar 825K Soil Compactor or equivalent) or sheepsfoot rollers that achieve compaction from the 

“bottom up”.  Smooth drum rollers should be used on the top lifts and road subgrades to seal the surface 

and limit water infiltration. 

 

Contractors should anticipate some volume change as a result of earthwork cut and fill operations.  

Although there is limited laboratory data available, Goodheart estimates a 3-5% shrinkage factor should 

be applied to surficial fill materials that are relocated to other areas of the Site and then recompacted to 

meet project specifications. 



Geotechnical Investigation Report   

 

37 

 

7.3 Cut and Fill Slopes 

Slopes constructed in the surficial fill materials should not be steeper than 4.0 (horizontal) : 1.0 (vertical) 

as specified in 30 TAC 330.453(c).  Fill should be placed in horizontal lifts and properly compacted.  Surficial 

fill slopes should be overfilled and then trimmed back to expose a dense, compacted surface.  Temporary 

slopes cut in the surficial fill (e.g., in utility trenches) above the groundwater table will probably be stable 

at 1.5 (horizontal) : 1.0 (vertical).  If temporary slopes are cut through granular materials, they could be 

subject to drying, wind erosion, and occasional caving or sloughing.  Temporary slopes should be 

monitored for signs of impending failure (surface cracks, continued sloughing and caving, etc.). 

 

Shallow temporary excavations should have a maximum slope of 1.0 horizontal to 1.0 vertical or flatter as 

required to provide stable side slopes.  Excavations should be completed in accordance with OSHA 

Regulation 1926 Subpart P, Appendix B on “Sloping and Benching”.  The bottom of excavations should 

extend a minimum of 1 foot beyond the plan dimensions to allow for adequate working space, and satisfy 

the over-excavation requirements, as appropriate. 

 

7.4 Groundwater Control 

Based on the boring logs, Goodheart does not anticipate cut and fill operations or foundation and trench 

excavations will extend below the water table.  Contractors should establish Site drainage so that surface 

runoff is directed away from foundation and trench excavations and construct small berms where 

necessary to prevent surface water from running into excavations.  If excavations do extend below the 

groundwater level, dewatering could be required to enable excavations to be made in the dry.  Goodheart 

anticipates dewatering of shallow excavations can be accomplished with conventional sumps and pumps.  

Recovered groundwater may require treatment and off-site disposal. 
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8. GEOTECHNICAL ENGINEERING SERVICES DURING DESIGN AND CONSTRUCTION 

8.1 Review of Plans and Specifications   
Prior to construction, Goodheart should review the final plans and specifications for conformance with 

the intent of our recommendations.  In general, we should review plans and specifications related to the 

following: 

1. Site grading and filling 

2. Ground improvement plans 

3. Earth-retaining structures (if applicable) 

4. Slab-on-grade construction 

5. Conventional foundations for buildings and Site structures 

6. Pavement construction 

7. Site detention ponds 

 

Also, we should review Contractor proposed changes in material specifications during bid evaluation. 

 

8.2 Construction Observations   

To a degree, the performance of a project is dependent upon the procedures and quality of construction 

of the Site development work.  Site preparation, over-excavation, placement and compaction of fill, 

roadway construction, and implementation of erosion and sediment control measures should be 

performed under the inspection of a qualified and experienced geotechnical engineer. 

 

Goodheart or its designated representative should observe site preparation, ground improvement 

activities, and grading and foundation installation to check that the work is performed in accordance with 

the plans and specifications.  This would allow us to observe field conditions and to provide 

recommendations and/or solutions regarding any unusual conditions that are noted during site grading.  

Further, these observations would permit us to determine that soil conditions are as anticipated and to 

modify our recommendations, if necessary. 

 

We recommend that Goodheart provide a soil engineer at the Site during the initial stages of construction 

to assist in developing optimum earthwork construction procedures and in overall implementation of the 

earthwork program. 
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Goodheart recommends each building foundation subgrade be inspected and tested by a qualified 

geotechnical engineer. If subgrade soil fails to meet the minimum unconfined compressive strength, the 

cover material should be removed full depth and replaced with compacted clay fill. The compacted clay 

fill should meet the specification provided herein. 
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9. LIMITATIONS AND STANDARD OF CARE 

The recommendations presented in this report are based on the soils and materials encountered in the 

boring locations at the time of our borings and on the information and data collected in prior 

investigations at the Site (referenced CEC, SKA and Goodheart reports).  Should conditions encountered 

during excavation and construction operations differ from those encountered in the borings, Goodheart 

should be notified so that the recommendations can be reviewed and revised if necessary. 

 

This investigation was performed in accordance with accepted geotechnical engineering practices for 

determining soil conditions and preparing recommendations for the referenced Site improvements only.  

The services performed by Goodheart were conducted in a manner consistent with the level of care and 

skill ordinarily exercised by members of the geotechnical engineering profession practicing 

contemporaneously under similar conditions in the locality of the project. No other representation is 

made. 

 

Verification of subsurface conditions for purposes of determining the extent of waste materials, difficulty 

of excavation and implementation of ground improvements, dewatering, and trafficability is beyond the 

scope of this investigation.  In the event that any changes in the nature, design or location of the proposed 

construction are made, the conclusions and recommendations contained in this report should not be 

considered valid until the changes are reviewed and the conclusions and recommendations in this report 

have been modified or verified in writing. 

 

This report was prepared for the sole use of the Client (Lincoln Avenue Capital), the only intended 

beneficiaries of our work for the specific purposes referenced herein.  No other party should rely on the 

information contained herein without prior written consent of Goodheart and LAC. 
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BH-23-1
1.5-2
3.5-4 CL  26.3  83.2
5-5.5
6-6.5 CL  22.6 44 19 25  79.1
8.5-9

19-19.5
24.5-25

BH-23-2
1-1.5

2.5-4.5 1.25 Brown LEAN CLAY with SAND; sand partings,
organics (FILL)

CL  26.0  97.4 48 18 30  74.2   1.43 15.0 Multiple
shear

24-24.5
BH-23-3

0.5-1
3.5-4 CL  24.0
5-7 Tan and brown FAT CLAY CH 70 24 46  90.3

18.5-19
34.5-35

BH-23-4
0.5-1
2.5-3 CL  21.5
5.5-6
7.5-8 CH  21.2 53 20 33  71.6
9-9.5

BH-23-5
0.5-1
3-3.5 CL  20.2
5-7 2.00 CL  19.3 105.1 49 19 30  75.0

8.5-9 CL  27.2
13-13.5
49.5-50

BH-23-6
2-2.5 CL  18.5
5-7 2.25 Brown SANDY LEAN CLAY; sand pockets,

organics (FILL)
CL  18.0 109.7 46 17 29  68.0   3.87  7.5 Multiple

shear
8-8.5 CL  18.7

13-13.5

TOLUNAY-WONG           ENGINEERS, INC.

SUMMARY OF LABORATORY TESTS

Project No. 23.14.138 Client: Goodheart & Associates, LLC

Project: Lincoln Avenue Capital 

Our letters and reports are for the exclusive use of the CLIENT. This document shall not be reproduced, except in full, without our prior written approval.

Boring
No.

Sample
No.

Depth
(ft)

Pocket
Pen.
(tsf)

Torvane 
(tsf)

Soil Description USCS
Water

Content
(%)

Dry
Density

(pcf)

Liquid
Limit

Plastic
Limit

Plast.
Index

Finer than
#200 Sieve

(%)
pH

Lab Vane
Shear
(tsf)

Uc/UU.
Compr.

(tsf)

Failure
Strain
(%)

Conf.
Pres.
(psi)

Failure
Type



39.5-40
BH-23-7

1-1.5
3-3.5 CL  18.4  67.6
5.5-6
7-7.5 CL  18.3  73.3

BH-23-8
0.5-1
2.5-3 CL  23.0
4-6 3.25 Dark brown LEAN CLAY with SAND; sand

pockets, organics (FILL)
CL  27.1  88.8 48 20 28  74.9   1.08  8.5 Multiple

shear
8.5-9 CL  22.2

34.5-35
39.5-40

BH-23-9
0.5-2
2.5-4
4-6 2.25 CL  21.8  83.0

6.5-8
8.5-10
10.5-12 CL  31.1  87.9
12.5-14
14.5-16
18.5-20
23.5-25

BH-23-
10

1-1.5
3.5-4 CL  18.0  74.2
5-5.5
6-8 1.75 CL  17.5 104.7 48 17 31  66.3

14-14.5
19-19.5
31-31.5
48-48.5

BH-23-
11

1.5-2
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Boring
No.

Sample
No.

Depth
(ft)

Pocket
Pen.
(tsf)

Torvane 
(tsf)

Soil Description USCS
Water

Content
(%)

Dry
Density

(pcf)

Liquid
Limit

Plastic
Limit

Plast.
Index

Finer than
#200 Sieve

(%)
pH

Lab Vane
Shear
(tsf)

Uc/UU.
Compr.

(tsf)

Failure
Strain
(%)

Conf.
Pres.
(psi)

Failure
Type



3-3.5 CL  18.3
4-6 3.00 Reddish brown FAT CLAY; sand partings (FILL) CH  20.1 105.5 54 21 33  93.5   3.64  5.5 Slickensided

8.5-9 CL  18.7
14-14.5
49-49.5
54-54.5

BH-23-
12

0.5-2
2.5-4
4.5-6 CL  21.0
6.5-8 CL  19.3

8.5-10
10..5-12
12.5-14
15.5-17
18.5-20

BH-23-
14

0.5-1
2.5-4.5 1.50 CL  18.8 41 20 21
9-9.5 CL  22.0

13-13.5 CL  16.0  84.9
29.5-30
33.5-34
59-59.5

BH-23-
16

0.5-1
3-3.5 CL  21.5
5-7 CH 56 19 37  66.7

8-8.5 CL  19.3
58.5-59

BH-23-
17

0.5-1
2.5-3 CL  20.8
5-7 2.25 Tan-red FAT CLAY with SAND; organics CH  23.5  99.2 59 22 37  84.2   1.67 10.8 Multiple
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No.

Depth
(ft)
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Pen.
(tsf)

Torvane 
(tsf)

Soil Description USCS
Water

Content
(%)

Dry
Density

(pcf)

Liquid
Limit

Plastic
Limit

Plast.
Index

Finer than
#200 Sieve

(%)
pH

Lab Vane
Shear
(tsf)

Uc/UU.
Compr.

(tsf)

Failure
Strain
(%)

Conf.
Pres.
(psi)

Failure
Type



shear
8.5-9 CL  22.2

58.5-59
BH-23-

18
0.5-1
2.5-3
4-6 4.50 Tan-brown SANDY LEAN CLAY CL  11.1 115.0 30 19 11  69.7   5.08  3.0 Vertical

shear
6-7 CL  12.1
8-9

10-10.5
13-13.5
28-28.5
33-33.5
38.5-39
43.5-44
59.5-60

BH-23-
19

1.5-2
3-3.5 CL  20.9
5-5.5 CL  17.1
7-7.5
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CONSOLIDATION TEST REPORT
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0.397

0.412

0.427

0.442

0.457

0.472

0.487

0.502

0.517

0.532

0.547

Applied Pressure - tsf
0.01 0.1 1 10

Natural Dry Dens. LL PI Sp. Gr. Pc Cc
Initial Void

Saturation Moisture (pcf) (tsf) Ratio

89.9 % 17.8 % 109.9 70 46 2.70 8.5 0.18 0.533

Tan and brown FAT CLAY CH A-7-6(46)

23.14.138 Goodheart & Associates, LLC

Lincoln Avenue Capital Test method: ASTM D2434
Specific gravity: Assumed

MATERIAL DESCRIPTION USCS AASHTO

Project No. Client: Remarks:

Project:

Source of Sample: BH-23-3 Depth: 5-7

Tolunay-Wong Engineers, Inc.

Houston, Texas Figure



Dial Reading vs. Time
Project No.:
Project:

Source of Sample: BH-23-3 Depth: 5-7

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

2.3 ft.2/yr.

C = 0.000

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

1.5 ft.2/yr.

C = 0.000

23.14.138
Lincoln Avenue Capital

9

16.00 tsf

0.0211

0.0270

0.0329

40.92 min.

10

32.00 tsf

0.0364

0.0477

0.0590

58.81 min.
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Figure
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Dial Reading vs. Time
Project No.:
Project:

Source of Sample: BH-23-3 Depth: 5-7

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

1.6 ft.2/yr.

C = 0.000

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.7 ft.2/yr.

C = 0.000

23.14.138
Lincoln Avenue Capital

11

8.00 tsf

0.0590

0.0524

0.0457

53.78 min.

12

2.00 tsf

0.0464

0.0332

0.0200

123.41 min.
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Figure
TOLUNAY-WONG ENGINEERS, INC.



TOLUNAY-WONG ENGINEERS, INC.

CONSOLIDATION TEST DATA 9/29/2023

Client: Goodheart & Associates, LLC
Project: Lincoln Avenue Capital
Project Number: 23.14.138
Location: BH-23-3
Depth: 5-7
Material Description: Tan and brown FAT CLAY
Liquid Limit: 70 Plasticity Index: 46
USCS: CH AASHTO: A-7-6(46)
Testing Remarks: Test method: ASTM D2434

Specific gravity: Assumed
Test Specimen Data

    NATURAL MOISTURE     VOID RATIO     AFTER TEST

Wet w+t = 142.42 g.
Dry w+t = 130.40 g.
Tare Wt. = 62.73 g.
Moisture = 17.8 %

  UNIT WEIGHT

Height = 0.748 in.
Diameter = 1.998 in.
Weight = 79.69 g.
Dry Dens. = 109.9 pcf

Wet w+t = 143.47 g.
Dry w+t = 130.40 g.
Tare Wt. = 62.73 g.
Moisture = 19.3 %

Dry Wt. = 67.67* g.

Spec. Gr. = 2.70
Est. Ht. Solids = 0.488 in.
Init. V.R. = 0.533
Init. Sat. = 89.9 %

  TEST START

Height = 0.748 in.
Diameter = 1.998 in.

* Final dry weight used as mineral solids weight

End-Of-Load Summary

Pressure
(tsf)

Final
Dial (in.)

Machine
Defl. (in.)

Deformation
(in.)

Cv
(ft.2/yr.) C

Void
Ratio % Strain

start 0.00000 0.00000 0.533
0.01 0.00000 0.00000 0.00000 0.533 0.0 Comprs.
0.10 0.00045 0.00020 0.00025 0.533 0.0 Comprs.
0.25 0.00085 0.00050 0.00035 0.533 0.0 Comprs.
0.50 0.00215 0.00120 0.00095 0.531 0.1 Comprs.
1.00 0.00435 0.00200 0.00235 0.529 0.3 Comprs.
2.00 0.00800 0.00350 0.00450 0.524 0.6 Comprs.
4.00 0.01335 0.00430 0.00904* 0.000 0.515 1.2 Comprs.
8.00 0.02330 0.00570 0.01760* 0.000 0.497 2.4 Comprs.

16.00 0.04000 0.00710 0.03290* 2.3 0.000 0.466 4.4 Comprs.
32.00 0.06805 0.00900 0.05905* 1.5 0.000 0.412 7.9 Comprs.

8.00 0.05180 0.00610 0.04570* 1.6 0.000 0.440 6.1 Comprs.
2.00 0.02415 0.00420 0.01995* 0.7 0.000 0.492 2.7 Comprs.

*CALCULATED USING D100 INSTEAD OF FINAL READING

Compression index (Cc), tsf = 0.18 Preconsolidation pressure (Pp), tsf = 8.5 Void ratio at Pp (em) = 0.495
Overburden (vo), tsf = N/A



TOLUNAY-WONG ENGINEERS, INC.

Pressure: 0.01 tsf TEST READINGS Load No. 1

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00000
2 0.0833 0.00000
3 0.2333 0.00000
4 0.4833 0.00000
5 0.9833 0.00000
6 1.9833 0.00000
7 3.9833 0.00000

   Void Ratio = 0.533   Compression = 0.0%
Pressure: 0.10 tsf TEST READINGS Load No. 2

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00000
2 0.0833 0.00040
3 0.2333 0.00045
4 0.4833 0.00045

   Void Ratio = 0.533   Compression = 0.0%
Pressure: 0.25 tsf TEST READINGS Load No. 3

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00045
2 0.1000 0.00085
3 0.2500 0.00085

   Void Ratio = 0.533   Compression = 0.0%
Pressure: 0.50 tsf TEST READINGS Load No. 4

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00085
2 0.0833 0.00135
3 0.2333 0.00215
4 0.4833 0.00215
5 0.9833 0.00215

   Void Ratio = 0.531   Compression = 0.1%



TOLUNAY-WONG ENGINEERS, INC.

Pressure: 1.00 tsf TEST READINGS Load No. 5

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00215
2 0.0833 0.00425
3 0.2333 0.00435
4 0.4833 0.00435
5 0.9833 0.00435
6 1.9833 0.00435
7 3.9833 0.00435

   Void Ratio = 0.529   Compression = 0.3%
Pressure: 2.00 tsf TEST READINGS Load No. 6

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00435
2 0.1000 0.00700
3 0.2500 0.00740
4 0.5000 0.00760
5 1.0000 0.00780
6 2.0000 0.00790
7 4.0000 0.00800
8 8.0000 0.00800

   Void Ratio = 0.524   Compression = 0.6%
Pressure: 4.00 tsf TEST READINGS Load No. 7

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00800
2 0.1000 0.01170
3 0.2500 0.01220
4 0.5000 0.01260
5 1.0000 0.01285
6 2.0000 0.01310
7 4.0000 0.01325
8 8.0000 0.01335
9 16.0000 0.01335

10 30.0000 0.01335

   Void Ratio = 0.515   Compression = 1.2%



TOLUNAY-WONG ENGINEERS, INC.

Pressure: 8.00 tsf TEST READINGS Load No. 8

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.01335 14 239.9833 0.02295 27 1019.9833 0.02330
2 0.0833 0.01815 15 299.9833 0.02300 28 1079.9833 0.02330
3 0.2333 0.01900 16 359.9833 0.02305 29 1139.9833 0.02330
4 0.4833 0.01950 17 419.9833 0.02310 30 1199.9833 0.02330
5 0.9833 0.02005 18 479.9833 0.02315 31 1259.9833 0.02330
6 1.9833 0.02050 19 539.9833 0.02320 32 1319.9833 0.02330
7 3.9833 0.02100 20 599.9833 0.02325 33 1379.9833 0.02330
8 7.9833 0.02145 21 659.9833 0.02328 34 1439.9833 0.02330
9 15.9833 0.02185 22 719.9833 0.02330 35 1499.9833 0.02330

10 29.9833 0.02220 23 779.9833 0.02330 36 1559.9833 0.02330
11 59.9833 0.02250 24 839.9833 0.02330 37 1619.9833 0.02330
12 119.9833 0.02270 25 899.9833 0.02330 38 1679.9833 0.02330
13 179.9833 0.02285 26 959.9833 0.02330 39 1739.9833 0.02330

   Void Ratio = 0.497   Compression = 2.4%
Pressure: 16.00 tsf TEST READINGS Load No. 9

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.02330 12 119.9833 0.03665 23 779.9833 0.04000
2 0.0833 0.02395 13 179.9833 0.03780 24 839.9833 0.04000
3 0.2333 0.02760 14 239.9833 0.03850 25 899.9833 0.04000
4 0.4833 0.02825 15 299.9833 0.03900 26 959.9833 0.04000
5 0.9833 0.02890 16 359.9833 0.03930 27 1019.9833 0.04000
6 1.9833 0.02955 17 419.9833 0.03955 28 1079.9833 0.04000
7 3.9833 0.03030 18 479.9833 0.03970 29 1139.9833 0.04000
8 7.9833 0.03115 19 539.9833 0.03980 30 1199.9833 0.04000
9 15.9833 0.03220 20 599.9833 0.03985 31 1259.9833 0.04000

10 29.9833 0.03330 21 659.9833 0.03990 32 1319.9833 0.04000
11 59.9833 0.03485 22 719.9833 0.03995

   Void Ratio = 0.466   Compression = 4.4%  >>> CALCULATED USING D100
   D0 = 0.0211     D50 = 0.0270     D100 = 0.0329     Cv at 40.92 min. = 2.3 ft.2/yr.     C = 0.000



TOLUNAY-WONG ENGINEERS, INC.

Pressure: 32.00 tsf TEST READINGS Load No. 10

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.04000 14 240.0000 0.06345 27 1020.0000 0.06755
2 0.1000 0.04260 15 300.0000 0.06450 28 1080.0000 0.06760
3 0.2500 0.04505 16 360.0000 0.06525 29 1140.0000 0.06770
4 0.5000 0.04580 17 420.0000 0.06580 30 1200.0000 0.06780
5 1.0000 0.04650 18 480.0000 0.06620 31 1260.0000 0.06780
6 2.0000 0.04730 19 540.0000 0.06655 32 1320.0000 0.06785
7 4.0000 0.04840 20 600.0000 0.06675 33 1380.0000 0.06790
8 8.0000 0.04965 21 660.0000 0.06695 34 1440.0000 0.06795
9 16.0000 0.05145 22 720.0000 0.06710 35 1500.0000 0.06800

10 30.0000 0.05350 23 780.0000 0.06720 36 1560.0000 0.06805
11 60.0000 0.05635 24 840.0000 0.06730 37 1620.0000 0.06805
12 120.0000 0.05980 25 900.0000 0.06740
13 180.0000 0.06195 26 960.0000 0.06750

   Void Ratio = 0.412   Compression = 7.9%  >>> CALCULATED USING D100
   D0 = 0.0364     D50 = 0.0477     D100 = 0.0590     Cv at 58.81 min. = 1.5 ft.2/yr.     C = 0.000
Pressure: 8.00 tsf TEST READINGS Load No. 11

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.06805 13 179.9833 0.05530 25 899.9833 0.05210
2 0.0833 0.06785 14 239.9833 0.05450 26 959.9833 0.05205
3 0.2333 0.06580 15 299.9833 0.05390 27 1019.9833 0.05195
4 0.4833 0.06425 16 359.9833 0.05345 28 1079.9833 0.05195
5 0.9833 0.06380 17 419.9833 0.05315 29 1139.9833 0.05190
6 1.9833 0.06330 18 479.9833 0.05290 30 1199.9833 0.05185
7 3.9833 0.06270 19 539.9833 0.05270 31 1259.9833 0.05185
8 7.9833 0.06205 20 599.9833 0.05255 32 1319.9833 0.05185
9 15.9833 0.06115 21 659.9833 0.05240 33 1379.9833 0.05180

10 29.9833 0.06005 22 719.9833 0.05230 34 1439.9833 0.05180
11 59.9833 0.05850 23 779.9833 0.05220 35 1499.9833 0.05180
12 119.9833 0.05660 24 839.9833 0.05215 36 1559.9833 0.05180

   Void Ratio = 0.440   Compression = 6.1%  >>> CALCULATED USING D100
   D0 = 0.0590     D50 = 0.0524     D100 = 0.0457     Cv at 53.78 min. = 1.6 ft.2/yr.     C = 0.000



TOLUNAY-WONG ENGINEERS, INC.

Pressure: 2.00 tsf TEST READINGS Load No. 12

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.05175 18 479.9833 0.03010 35 1499.9833 0.02505
2 0.0833 0.05075 19 539.9833 0.02945 36 1559.9833 0.02495
3 0.2333 0.04930 20 599.9833 0.02885 37 1619.9833 0.02485
4 0.4833 0.04890 21 659.9833 0.02835 38 1679.9833 0.02475
5 0.9833 0.04845 22 719.9833 0.02795 39 1739.9833 0.02470
6 1.9833 0.04790 23 779.9833 0.02760 40 1799.9833 0.02460
7 3.9833 0.04720 24 839.9833 0.02720 41 1859.9833 0.02455
8 7.9833 0.04630 25 899.9833 0.02690 42 1919.9833 0.02445
9 15.9833 0.04510 26 959.9833 0.02665 43 1979.9833 0.02440

10 29.9833 0.04360 27 1019.9833 0.02640 44 2039.9833 0.02435
11 59.9833 0.04140 28 1079.9833 0.02615 45 2099.9833 0.02425
12 119.9833 0.03835 29 1139.9833 0.02595 46 2159.9833 0.02420
13 179.9833 0.03615 30 1199.9833 0.02575 47 2219.9833 0.02415
14 239.9833 0.03445 31 1259.9833 0.02560 48 2279.9833 0.02415
15 299.9833 0.03305 32 1319.9833 0.02545 49 2339.9833 0.02415
16 359.9833 0.03190 33 1379.9833 0.02530
17 419.9833 0.03090 34 1439.9833 0.02515

   Void Ratio = 0.492   Compression = 2.7%  >>> CALCULATED USING D100
   D0 = 0.0464     D50 = 0.0332     D100 = 0.0200     Cv at 123.41 min. = 0.7 ft.2/yr.     C = 0.000
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Applied Pressure - tsf
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Initial Void

Saturation Moisture (pcf) (tsf) Ratio

96.2 % 17.9 % 112.1 56 37 2.70 5.6 0.17 0.503

Brown SANDY FAT CLAY; calcareous & ferrous CH

23.14.138 Goodheart & Associates, LLC

Lincoln Avenue Capital Test method: ASTM D2435
Specific gravity: Assumed

MATERIAL DESCRIPTION USCS AASHTO

Project No. Client: Remarks:

Project:

Source of Sample: BH-23-16 Depth: 5-7

Tolunay-Wong Engineers, Inc.

Houston, Texas Figure



Dial Reading vs. Time
Project No.:
Project:

Source of Sample: BH-23-16 Depth: 5-7

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

2.0 ft.2/yr.

C = 0.000

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

1.9 ft.2/yr.

C = 0.000
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Lincoln Avenue Capital

8
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Dial Reading vs. Time
Project No.:
Project:

Source of Sample: BH-23-16 Depth: 5-7

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =
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Dial Reading vs. Time
Project No.:
Project:

Source of Sample: BH-23-16 Depth: 5-7

Load No.=

Load=
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T50 =

Cv @ T50

8.9 ft.2/yr.

C = 0.000
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Dial Reading vs. Time
Project No.:
Project:

Source of Sample: BH-23-16 Depth: 5-7

Load No.=

Load=

D0 =

D50 =
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T50 =

Cv @ T50

0.9 ft.2/yr.

C = 0.000

Load No.=
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Dial Reading vs. Time
Project No.:
Project:

Source of Sample: BH-23-16 Depth: 5-7

Load No.=
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TOLUNAY-WONG ENGINEERS, INC.

CONSOLIDATION TEST DATA 9/29/2023

Client: Goodheart & Associates, LLC
Project: Lincoln Avenue Capital
Project Number: 23.14.138
Location: BH-23-16
Depth: 5-7
Material Description: Brown SANDY FAT CLAY; calcareous & ferrous
Liquid Limit: 56 Plasticity Index: 37
USCS: CH
Testing Remarks: Test method: ASTM D2435

Specific gravity: Assumed
Test Specimen Data

    NATURAL MOISTURE     VOID RATIO     AFTER TEST

Wet w+t = 143.86 g.
Dry w+t = 131.50 g.
Tare Wt. = 62.57 g.
Moisture = 17.9 %

  UNIT WEIGHT

Height = 0.747 in.
Diameter = 1.998 in.
Weight = 81.29 g.
Dry Dens. = 112.1 pcf

Wet w+t = 143.60 g.
Dry w+t = 131.50 g.
Tare Wt. = 62.57 g.
Moisture = 17.6 %

Dry Wt. = 68.93* g.

Spec. Gr. = 2.70
Est. Ht. Solids = 0.497 in.
Init. V.R. = 0.503
Init. Sat. = 96.2 %

  TEST START

Height = 0.747 in.
Diameter = 1.998 in.

* Final dry weight used as mineral solids weight

End-Of-Load Summary

Pressure
(tsf)

Final
Dial (in.)

Machine
Defl. (in.)

Deformation
(in.)

Cv
(ft.2/yr.) C

Void
Ratio % Strain

start 0.00000 0.00000 0.503
0.01 0.00000 0.00000 0.00000 0.503 0.0 Comprs.
0.10 0.00030 0.00020 0.00010 0.503 0.0 Comprs.
0.25 0.00080 0.00050 0.00030 0.503 0.0 Comprs.
0.50 0.00220 0.00120 0.00100 0.501 0.1 Comprs.
1.00 0.00420 0.00200 0.00220 0.499 0.3 Comprs.
2.00 0.00820 0.00350 0.00470 0.494 0.6 Comprs.
4.00 0.01520 0.00430 0.01090* 0.000 0.481 1.5 Comprs.
8.00 0.02830 0.00570 0.02260* 2.0 0.000 0.458 3.0 Comprs.
2.00 0.01730 0.00360 0.01370* 1.9 0.000 0.476 1.8 Comprs.
0.50 0.00470 0.00140 0.00354* 0.7 0.496 0.5 Comprs.
1.00 0.00640 0.00210 0.00429* 16.6 0.000 0.495 0.6 Comprs.
2.00 0.01080 0.00360 0.00713* 8.9 0.000 0.489 1.0 Comprs.
4.00 0.01860 0.00440 0.01420* 0.000 0.475 1.9 Comprs.
8.00 0.03050 0.00580 0.02470* 1.3 0.000 0.454 3.3 Comprs.

16.00 0.05280 0.00710 0.04570* 0.9 0.000 0.411 6.1 Comprs.
32.00 0.07910 0.00900 0.07010* 0.7 0.000 0.362 9.4 Comprs.

8.00 0.06600 0.00720 0.05880* 5.5 0.000 0.385 7.9 Comprs.
2.00 0.04640 0.00600 0.04060* 0.422 5.4 Comprs.
0.50 0.02850 0.00330 0.02543* 0.452 3.4 Comprs.

*CALCULATED USING D100 INSTEAD OF FINAL READING



TOLUNAY-WONG ENGINEERS, INC.

TEST RESULTS SUMMARY
Compression index (Cc), tsf = 0.17 Preconsolidation pressure (Pp), tsf = 5.6 Void ratio at Pp (em) = 0.473
Overburden (vo), tsf = N/A Recompression index (Cr) = 0.04
Pressure: 0.01 tsf TEST READINGS Load No. 1

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00000
2 0.0833 0.00000
3 0.2333 0.00000
4 0.4833 0.00000
5 0.9833 0.00000
6 1.9833 0.00000
7 3.9833 0.00000

   Void Ratio = 0.503   Compression = 0.0%
Pressure: 0.10 tsf TEST READINGS Load No. 2

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00000
2 0.1000 0.00030
3 0.2500 0.00030
4 0.5000 0.00030

   Void Ratio = 0.503   Compression = 0.0%
Pressure: 0.25 tsf TEST READINGS Load No. 3

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00030
2 0.0833 0.00060
3 0.2333 0.00080
4 0.4833 0.00080

   Void Ratio = 0.503   Compression = 0.0%
Pressure: 0.50 tsf TEST READINGS Load No. 4

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00080
2 0.0833 0.00200
3 0.2333 0.00200
4 0.4833 0.00220
5 0.9833 0.00220

   Void Ratio = 0.501   Compression = 0.1%
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Pressure: 1.00 tsf TEST READINGS Load No. 5

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00220
2 0.1000 0.00340
3 0.2500 0.00400
4 0.5000 0.00420
5 1.0000 0.00420
6 2.0000 0.00420
7 4.0000 0.00420
8 8.0000 0.00420

   Void Ratio = 0.499   Compression = 0.3%
Pressure: 2.00 tsf TEST READINGS Load No. 6

No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00420
2 0.0833 0.00740
3 0.2333 0.00810
4 0.4833 0.00820
5 0.9833 0.00820
6 1.9833 0.00820
7 3.9833 0.00820
8 7.9833 0.00820

   Void Ratio = 0.494   Compression = 0.6%
Pressure: 4.00 tsf TEST READINGS Load No. 7

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00820 14 239.9833 0.01500 27 1019.9833 0.01520
2 0.0833 0.01150 15 299.9833 0.01510 28 1079.9833 0.01520
3 0.2333 0.01190 16 359.9833 0.01516 29 1139.9833 0.01520
4 0.4833 0.01230 17 419.9833 0.01518 30 1199.9833 0.01520
5 0.9833 0.01260 18 479.9833 0.01519 31 1259.9833 0.01520
6 1.9833 0.01290 19 539.9833 0.01520 32 1319.9833 0.01520
7 3.9833 0.01320 20 599.9833 0.01520 33 1379.9833 0.01520
8 7.9833 0.01350 21 659.9833 0.01520 34 1439.9833 0.01520
9 15.9833 0.01380 22 719.9833 0.01520 35 1499.9833 0.01520

10 29.9833 0.01410 23 779.9833 0.01520 36 1559.9833 0.01520
11 59.9833 0.01440 24 839.9833 0.01520 37 1619.9833 0.01520
12 119.9833 0.01470 25 899.9833 0.01520 38 1679.9833 0.01520
13 179.9833 0.01490 26 959.9833 0.01520 39 1739.9833 0.01520

   Void Ratio = 0.481   Compression = 1.5%
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Pressure: 8.00 tsf TEST READINGS Load No. 8

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.01520 12 120.0000 0.02530 23 780.0000 0.02790
2 0.1000 0.01720 13 180.0000 0.02590 24 840.0000 0.02800
3 0.2500 0.01900 14 240.0000 0.02640 25 900.0000 0.02805
4 0.5000 0.01960 15 300.0000 0.02670 26 960.0000 0.02810
5 1.0000 0.02020 16 360.0000 0.02700 27 1020.0000 0.02815
6 2.0000 0.02070 17 420.0000 0.02720 28 1080.0000 0.02820
7 4.0000 0.02130 18 480.0000 0.02740 29 1140.0000 0.02825
8 8.0000 0.02200 19 540.0000 0.02750 30 1200.0000 0.02830
9 16.0000 0.02270 20 600.0000 0.02760 31 1260.0000 0.02830

10 30.0000 0.02350 21 660.0000 0.02770 32 1320.0000 0.02830
11 60.0000 0.02430 22 720.0000 0.02780

   Void Ratio = 0.458   Compression = 3.0%  >>> CALCULATED USING D100
   D0 = 0.0140     D50 = 0.0183     D100 = 0.0226     Cv at 47.41 min. = 2.0 ft.2/yr.     C = 0.000
Pressure: 2.00 tsf TEST READINGS Load No. 9

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.02840 14 239.9833 0.01980 27 1019.9833 0.01750
2 0.0833 0.02630 15 299.9833 0.01940 28 1079.9833 0.01745
3 0.2333 0.02590 16 359.9833 0.01900 29 1139.9833 0.01740
4 0.4833 0.02570 17 419.9833 0.01880 30 1199.9833 0.01738
5 0.9833 0.02540 18 479.9833 0.01850 31 1259.9833 0.01736
6 1.9833 0.02510 19 539.9833 0.01830 32 1319.9833 0.01730
7 3.9833 0.02470 20 599.9833 0.01820 33 1379.9833 0.01730
8 7.9833 0.02420 21 659.9833 0.01810 34 1439.9833 0.01730
9 15.9833 0.02360 22 719.9833 0.01790 35 1499.9833 0.01730

10 29.9833 0.02300 23 779.9833 0.01780 36 1559.9833 0.01730
11 59.9833 0.02210 24 839.9833 0.01775 37 1619.9833 0.01730
12 119.9833 0.02100 25 899.9833 0.01770
13 179.9833 0.02030 26 959.9833 0.01760

   Void Ratio = 0.476   Compression = 1.8%  >>> CALCULATED USING D100
   D0 = 0.0236     D50 = 0.0186     D100 = 0.0137     Cv at 49.12 min. = 1.9 ft.2/yr.     C = 0.000
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Pressure: 0.50 tsf TEST READINGS Load No. 10

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.01730 13 179.9833 0.01130 25 899.9833 0.00630
2 0.0833 0.01720 14 239.9833 0.01080 26 959.9833 0.00600
3 0.2333 0.01570 15 299.9833 0.01020 27 1019.9833 0.00580
4 0.4833 0.01560 16 359.9833 0.00960 28 1079.9833 0.00560
5 0.9833 0.01540 17 419.9833 0.00910 29 1139.9833 0.00540
6 1.9833 0.01520 18 479.9833 0.00860 30 1199.9833 0.00520
7 3.9833 0.01490 19 539.9833 0.00820 31 1259.9833 0.00510
8 7.9833 0.01460 20 599.9833 0.00780 32 1319.9833 0.00500
9 15.9833 0.01420 21 659.9833 0.00750 33 1379.9833 0.00490

10 29.9833 0.01360 22 719.9833 0.00710 34 1439.9833 0.00480
11 59.9833 0.01280 23 779.9833 0.00680 35 1499.9833 0.00475
12 119.9833 0.01190 24 839.9833 0.00650 36 1559.9833 0.00470

   Void Ratio = 0.496   Compression = 0.5%  >>> CALCULATED USING D100
   D0 = 0.0171     D50 = 0.0103     D100 = 0.0035     Cv at 132.02 min. = 0.7 ft.2/yr.
Pressure: 1.00 tsf TEST READINGS Load No. 11

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00470 11 59.9833 0.00640 21 659.9833 0.00640
2 0.0833 0.00480 12 119.9833 0.00640 22 719.9833 0.00640
3 0.2333 0.00510 13 179.9833 0.00640 23 779.9833 0.00640
4 0.4833 0.00540 14 239.9833 0.00640 24 839.9833 0.00640
5 0.9833 0.00570 15 299.9833 0.00640 25 899.9833 0.00640
6 1.9833 0.00595 16 359.9833 0.00640 26 959.9833 0.00640
7 3.9833 0.00615 17 419.9833 0.00640 27 1019.9833 0.00640
8 7.9833 0.00625 18 479.9833 0.00640 28 1079.9833 0.00640
9 15.9833 0.00630 19 539.9833 0.00640 29 1139.9833 0.00640

10 29.9833 0.00635 20 599.9833 0.00640 30 1199.9833 0.00640

   Void Ratio = 0.495   Compression = 0.6%  >>> CALCULATED USING D100
   D0 = 0.0039     D50 = 0.0041     D100 = 0.0043     Cv at 5.99 min. = 16.6 ft.2/yr.     C = 0.000
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Pressure: 2.00 tsf TEST READINGS Load No. 12

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.00640 13 180.0000 0.01060 25 900.0000 0.01080
2 0.1000 0.00700 14 240.0000 0.01070 26 960.0000 0.01080
3 0.2500 0.00760 15 300.0000 0.01073 27 1020.0000 0.01080
4 0.5000 0.00810 16 360.0000 0.01076 28 1080.0000 0.01080
5 1.0000 0.00850 17 420.0000 0.01078 29 1140.0000 0.01080
6 2.0000 0.00900 18 480.0000 0.01080 30 1200.0000 0.01080
7 4.0000 0.00940 19 540.0000 0.01080 31 1260.0000 0.01080
8 8.0000 0.00970 20 600.0000 0.01080 32 1320.0000 0.01080
9 16.0000 0.01000 21 660.0000 0.01080 33 1380.0000 0.01080

10 30.0000 0.01020 22 720.0000 0.01080 34 1440.0000 0.01080
11 60.0000 0.01040 23 780.0000 0.01080
12 120.0000 0.01050 24 840.0000 0.01080

   Void Ratio = 0.489   Compression = 1.0%  >>> CALCULATED USING D100
   D0 = 0.0053     D50 = 0.0062     D100 = 0.0071     Cv at 11.03 min. = 8.9 ft.2/yr.     C = 0.000
Pressure: 4.00 tsf TEST READINGS Load No. 13

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.01080 12 119.9833 0.01590 23 779.9833 0.01830
2 0.0833 0.00990 13 179.9833 0.01650 24 839.9833 0.01838
3 0.2333 0.01120 14 239.9833 0.01700 25 899.9833 0.01843
4 0.4833 0.01150 15 299.9833 0.01730 26 959.9833 0.01846
5 0.9833 0.01180 16 359.9833 0.01750 27 1019.9833 0.01848
6 1.9833 0.01210 17 419.9833 0.01770 28 1079.9833 0.01850
7 3.9833 0.01240 18 479.9833 0.01790 29 1139.9833 0.01855
8 7.9833 0.01290 19 539.9833 0.01800 30 1199.9833 0.01858
9 15.9833 0.01350 20 599.9833 0.01810 31 1259.9833 0.01860

10 29.9833 0.01410 21 659.9833 0.01820 32 1319.9833 0.01860
11 59.9833 0.01490 22 719.9833 0.01825 33 1379.9833 0.01860

   Void Ratio = 0.475   Compression = 1.9%
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Pressure: 8.00 tsf TEST READINGS Load No. 14

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.01860 12 120.0000 0.02680 23 780.0000 0.03010
2 0.1000 0.01860 13 180.0000 0.02770 24 840.0000 0.03020
3 0.2500 0.02030 14 240.0000 0.02830 25 900.0000 0.03025
4 0.5000 0.02070 15 300.0000 0.02880 26 960.0000 0.03030
5 1.0000 0.02110 16 360.0000 0.02920 27 1020.0000 0.03035
6 2.0000 0.02150 17 420.0000 0.02940 28 1080.0000 0.03040
7 4.0000 0.02190 18 480.0000 0.02960 29 1140.0000 0.03045
8 8.0000 0.02260 19 540.0000 0.02980 30 1200.0000 0.03050
9 16.0000 0.02330 20 600.0000 0.02990 31 1260.0000 0.03050

10 30.0000 0.02420 21 660.0000 0.03000 32 1320.0000 0.03050
11 60.0000 0.02540 22 720.0000 0.03010 33 1380.0000 0.03050

   Void Ratio = 0.454   Compression = 3.3%  >>> CALCULATED USING D100
   D0 = 0.0156     D50 = 0.0202     D100 = 0.0247     Cv at 75.06 min. = 1.3 ft.2/yr.     C = 0.000
Pressure: 16.00 tsf TEST READINGS Load No. 15

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.03050 13 179.9833 0.04520 25 899.9833 0.05210
2 0.0833 0.03070 14 239.9833 0.04660 26 959.9833 0.05220
3 0.2333 0.03310 15 299.9833 0.04780 27 1019.9833 0.05230
4 0.4833 0.03370 16 359.9833 0.04870 28 1079.9833 0.05250
5 0.9833 0.03410 17 419.9833 0.04950 29 1139.9833 0.05250
6 1.9833 0.03460 18 479.9833 0.05000 30 1199.9833 0.05260
7 3.9833 0.03520 19 539.9833 0.05050 31 1259.9833 0.05270
8 7.9833 0.03600 20 599.9833 0.05090 32 1319.9833 0.05280
9 15.9833 0.03710 21 659.9833 0.05120 33 1379.9833 0.05280

10 29.9833 0.03840 22 719.9833 0.05150 34 1439.9833 0.05280
11 59.9833 0.04040 23 779.9833 0.05170
12 119.9833 0.04320 24 839.9833 0.05190

   Void Ratio = 0.411   Compression = 6.1%  >>> CALCULATED USING D100
   D0 = 0.0264     D50 = 0.0361     D100 = 0.0457     Cv at 102.42 min. = 0.9 ft.2/yr.     C = 0.000
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Pressure: 32.00 tsf TEST READINGS Load No. 16

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.05280 12 119.9833 0.06700 23 779.9833 0.07780
2 0.0833 0.05290 13 179.9833 0.06940 24 839.9833 0.07810
3 0.2333 0.05400 14 239.9833 0.07130 25 899.9833 0.07830
4 0.4833 0.05570 15 299.9833 0.07280 26 959.9833 0.07850
5 0.9833 0.05620 16 359.9833 0.07400 27 1019.9833 0.07860
6 1.9833 0.05670 17 419.9833 0.07500 28 1079.9833 0.07870
7 3.9833 0.05740 18 479.9833 0.07580 29 1139.9833 0.07890
8 7.9833 0.05830 19 539.9833 0.07640 30 1199.9833 0.07900
9 15.9833 0.05960 20 599.9833 0.07680 31 1259.9833 0.07910

10 29.9833 0.06110 21 659.9833 0.07730 32 1319.9833 0.07910
11 59.9833 0.06360 22 719.9833 0.07760 33 1379.9833 0.07910

   Void Ratio = 0.362   Compression = 9.4%  >>> CALCULATED USING D100
   D0 = 0.0472     D50 = 0.0586     D100 = 0.0701     Cv at 114.16 min. = 0.7 ft.2/yr.     C = 0.000
Pressure: 8.00 tsf TEST READINGS Load No. 17

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.07910 12 119.9833 0.07000 23 779.9833 0.06640
2 0.0833 0.07900 13 179.9833 0.06900 24 839.9833 0.06635
3 0.2333 0.07780 14 239.9833 0.06840 25 899.9833 0.06630
4 0.4833 0.07770 15 299.9833 0.06790 26 959.9833 0.06627
5 0.9833 0.07600 16 359.9833 0.06750 27 1019.9833 0.06625
6 1.9833 0.07550 17 419.9833 0.06720 28 1079.9833 0.06620
7 3.9833 0.07500 18 479.9833 0.06700 29 1139.9833 0.06610
8 7.9833 0.07440 19 539.9833 0.06680 30 1199.9833 0.06600
9 15.9833 0.07360 20 599.9833 0.06670 31 1259.9833 0.06600

10 29.9833 0.07270 21 659.9833 0.06660 32 1319.9833 0.06600
11 59.9833 0.07150 22 719.9833 0.06650

   Void Ratio = 0.385   Compression = 7.9%  >>> CALCULATED USING D100
   D0 = 0.0739     D50 = 0.0664     D100 = 0.0588     Cv at 15.27 min. = 5.5 ft.2/yr.     C = 0.000



TOLUNAY-WONG ENGINEERS, INC.

Pressure: 2.00 tsf TEST READINGS Load No. 18

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.06600 13 180.0000 0.05660 25 900.0000 0.04860
2 0.1000 0.06560 14 240.0000 0.05540 26 960.0000 0.04800
3 0.2500 0.06450 15 300.0000 0.05440 27 1020.0000 0.04760
4 0.5000 0.06420 16 360.0000 0.05350 28 1080.0000 0.04730
5 1.0000 0.06400 17 420.0000 0.05270 29 1140.0000 0.04710
6 2.0000 0.06370 18 480.0000 0.05200 30 1200.0000 0.04690
7 4.0000 0.06330 19 540.0000 0.05130 31 1260.0000 0.04670
8 8.0000 0.06280 20 600.0000 0.05080 32 1320.0000 0.04660
9 16.0000 0.06210 21 660.0000 0.05030 33 1380.0000 0.04650

10 30.0000 0.06120 22 720.0000 0.04980 34 1440.0000 0.04640
11 60.0000 0.05990 23 780.0000 0.04940 35 1500.0000 0.04640
12 120.0000 0.05800 24 840.0000 0.04900

   Void Ratio = 0.422   Compression = 5.4%
Pressure: 0.50 tsf TEST READINGS Load No. 19

No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading No.
Elapsed

Time
Dial

Reading

1 0.0000 0.04640 15 299.9833 0.03780 29 1139.9833 0.03050
2 0.0833 0.04610 16 359.9833 0.03700 30 1199.9833 0.03020
3 0.2333 0.04520 17 419.9833 0.03630 31 1259.9833 0.02980
4 0.4833 0.04500 18 479.9833 0.03560 32 1319.9833 0.02950
5 0.9833 0.04490 19 539.9833 0.03500 33 1379.9833 0.02920
6 1.9833 0.04470 20 599.9833 0.03440 34 1439.9833 0.02900
7 3.9833 0.04450 21 659.9833 0.03390 35 1499.98 0.02890
8 7.9833 0.04420 22 719.9833 0.03340 36 1559.98 0.02880
9 15.9833 0.04370 23 779.9833 0.03290 37 1619.98 0.02870

10 29.9833 0.04310 24 839.9833 0.03240 38 1679.98 0.02860
11 59.9833 0.04220 25 899.9833 0.03200 39 1739.98 0.02855
12 119.9833 0.04080 26 959.9833 0.03160 40 1799.98 0.02850
13 179.9833 0.03960 27 1019.9833 0.03120
14 239.9833 0.03860 28 1079.9833 0.03080

   Void Ratio = 0.452   Compression = 3.4%



 

 

APPENDIX 3 

BORING LOGS AND CROSS SECTIONS 

  

























































































































































 

 

APPENDIX 4 

WATER WELL SEARCH 
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FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1/2 - 1 Mile WSWUSGS40001165882   S106
1/2 - 1 Mile WNWUSGS40001166033   Q103
1/2 - 1 Mile WNWUSGS40001166032   Q102
1/2 - 1 Mile SSEUSGS40001165828   R100
1/2 - 1 Mile ENEUSGS40001165993   P93
1/2 - 1 Mile EastUSGS40001165944   M65
1/4 - 1/2 Mile SSWUSGS40001165890   H47
1/4 - 1/2 Mile WestUSGS40001165953   I41

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

opinion about the impact of contaminant migration on nearby drinking water wells.
professional in assessing sources that may impact ground water flow direction, and in forming an
EDR Local/Regional Water Agency records provide water well information to assist the environmental

LOCAL / REGIONAL WATER AGENCY RECORDS

Min: 6.6
Max: 8.4

Min: 0.01
Max: 0.42   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay64 inches33 inches 3

Min: 6.6
Max: 8.4

Min: 0.01
Max: 0.42   

50%), Lean Clay
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay33 inches 5 inches 2

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/4 - 1/2 Mile SWTXMON6000414796   J45
1/4 - 1/2 Mile SWTXMON6000414853   J44
1/4 - 1/2 Mile SWTXMON6000414844   J43
1/4 - 1/2 Mile SWTXMON6000414837   J42
1/4 - 1/2 Mile SSWTXEQ70000009012   H40
1/4 - 1/2 Mile SSWTXWDB8000085777   H39
1/4 - 1/2 Mile SSWTXBR40000088679   H37
1/4 - 1/2 Mile SETXHG60000001870   G36
1/4 - 1/2 Mile SETXPLU6000075584   G35
1/4 - 1/2 Mile SETXMON6000079830   G34
1/4 - 1/2 Mile SWTXPLU6000007520   F33
1/4 - 1/2 Mile SSETXWDB8000080626   D32
1/4 - 1/2 Mile SWTXPLU6000007516   F31
1/4 - 1/2 Mile SWTXMON6000054170   B30
1/4 - 1/2 Mile SWTXMON6000054175   B29
1/4 - 1/2 Mile SWTXPLU6000007514   B28
1/4 - 1/2 Mile SWTXPLU6000007515   B27
1/4 - 1/2 Mile SWTXPLU6000129463   B26
1/4 - 1/2 Mile SWTXPLU6000129464   B25
1/4 - 1/2 Mile SWTXPLU6000129465   B24
1/4 - 1/2 Mile SWTXMON6000253921   B23
1/4 - 1/2 Mile SWTXMON6000253926   B22
1/4 - 1/2 Mile SWTXMON6000253931   B21
1/4 - 1/2 Mile NWTXPLU6000100542   E20
1/4 - 1/2 Mile NWTXPLU6000100541   E19
1/4 - 1/2 Mile SWTXPLU6000007519   B18
1/4 - 1/2 Mile SETXWDB8000080627   D17
1/4 - 1/2 Mile SWTXMON6000219465   C16
1/4 - 1/2 Mile SWTXMON6000219466   C15
1/4 - 1/2 Mile SSWTXPLU6000012869   C14
1/4 - 1/2 Mile SSWTXPLU6000011110   C13
1/4 - 1/2 Mile SSWTXPLU6000011112   C12
1/4 - 1/2 Mile SSWTXPLU6000011109   C11
1/4 - 1/2 Mile SSWTXPLU6000011115   C10
1/4 - 1/2 Mile SSWTXPLU6000012868   C9
1/4 - 1/2 Mile SSWTXMON6000136084   C8
1/4 - 1/2 Mile SSWTXMON6000136083   C7
1/4 - 1/2 Mile SSWTXMON6000172270   C6
1/4 - 1/2 Mile SSWTXMON6000136088   C5
1/4 - 1/2 Mile SWTXPLU6000095516   B4
1/8 - 1/4 Mile NorthTXPLU6000001629   A3
1/8 - 1/4 Mile NorthTXHG60000006996   A2
1/8 - 1/4 Mile NorthTXHG60000006995   A1

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

No PWS System Found

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile SSETXHG60000002247   R101
1/2 - 1 Mile SSETXEQ70000009039   R99
1/2 - 1 Mile WNWTXWDB8000085779   Q98
1/2 - 1 Mile WNWTXWDB8000077124   Q97
1/2 - 1 Mile SSETXWDB8000082418   96
1/2 - 1 Mile NNWTXWDB8000092010   95
1/2 - 1 Mile ESETXWDB8000076028   94
1/2 - 1 Mile ENETXEQ70000009002   P92
1/2 - 1 Mile ENETXWDB8000082419   P91
1/2 - 1 Mile ENETXHG60000000366   P90
1/2 - 1 Mile WSWTXMON6000448428   O89
1/2 - 1 Mile WSWTXMON6000448423   O88
1/2 - 1 Mile WSWTXMON6000448430   O87
1/2 - 1 Mile WSWTXMON6000448417   O86
1/2 - 1 Mile WSWTXMON6000394251   O85
1/2 - 1 Mile WSWTXMON6000394252   O84
1/2 - 1 Mile WSWTXMON6000386077   O83
1/2 - 1 Mile WSWTXMON6000394250   O82
1/2 - 1 Mile WSWTXMON6000386084   O81
1/2 - 1 Mile WSWTXMON6000386070   O80
1/2 - 1 Mile WSWTXMON6000386004   O79
1/2 - 1 Mile WSWTXMON6000394249   O78
1/2 - 1 Mile WSWTXMON6000411641   O77
1/2 - 1 Mile WSWTXMON6000411640   O76
1/2 - 1 Mile SETXMON6000403268   75
1/2 - 1 Mile WSWTXMON6000364056   N74
1/2 - 1 Mile WSWTXMON6000364059   N73
1/2 - 1 Mile WSWTXMON6000364060   N72
1/2 - 1 Mile WSWTXMON6000364058   N71
1/2 - 1 Mile NETXHG60000012846   70
1/2 - 1 Mile EastTXHG60000000367   M69
1/2 - 1 Mile EastTXEQ70000009037   M68
1/2 - 1 Mile SWTXMON6000438746   L67
1/2 - 1 Mile SWTXMON6000474773   L66
1/2 - 1 Mile EastTXWDB8000081351   M64
1/2 - 1 Mile SWTXMON6000489176   L63
1/2 - 1 Mile SWTXMON6000432324   L62
1/2 - 1 Mile SWTXMON6000439298   L61
1/2 - 1 Mile WestTXHG60000001047   I60
1/2 - 1 Mile WestTXPLU6000007517   I59
1/2 - 1 Mile WestTXEQ70000009020   I58
1/2 - 1 Mile WestTXWDB8000082417   I57
1/4 - 1/2 Mile SWTXMON6000454264   J56
1/4 - 1/2 Mile SWTXMON6000454274   J55
1/4 - 1/2 Mile SWTXMON6000438745   J54
1/4 - 1/2 Mile SWTXMON6000438742   J53
1/4 - 1/2 Mile SWTXMON6000438743   J52
1/4 - 1/2 Mile NNETXMON6000143152   K51
1/4 - 1/2 Mile NNETXMON6000143153   K50
1/4 - 1/2 Mile SWTXMON6000489189   J49
1/4 - 1/2 Mile SWTXMON6000474777   J48
1/4 - 1/2 Mile SSWTXHG60000000358   H46

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile NNWTXOG90001088944   1

STATE OIL/GAS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

OTHER STATE DATABASE INFORMATION

1/2 - 1 Mile WNWTXHG60000005041   Q116
1/2 - 1 Mile WNWTXEQ70000009385   Q115
1/2 - 1 Mile NETXMON6000408690   U114
1/2 - 1 Mile NETXPLU6000153535   U113
1/2 - 1 Mile WNWTXEQ70000009386   Q112
1/2 - 1 Mile WNWTXHG60000005042   Q111
1/2 - 1 Mile NETXMON6000466844   T110
1/2 - 1 Mile NETXPLU6000174435   T109
1/2 - 1 Mile WSWTXWDB8000076448   S108
1/2 - 1 Mile WSWTXHG60000000359   S107
1/2 - 1 Mile WSWTXEQ70000009038   S105
1/2 - 1 Mile SSETXWDB8000077441   104

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          138443Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

C5
SSW
1/4 - 1/2 Mile
Higher

TXMON6000136088TX WELLS

20Borehole Depth (ft):MonitorWell Type:
20339Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

B4
SW
1/4 - 1/2 Mile
Higher

TXPLU6000095516TX WELLS

20Borehole Depth (ft):MonitorWell Type:
9568Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

A3
North
1/8 - 1/4 Mile
Lower

TXPLU6000001629TX WELLS

          400Depth to 1st Screen (ft):          450Depth (ft):
          6Diameter:          2001Year Drilled:
          InactiveActive:          OtherUsage:
          2/1/2007Exp Date of Permit:          2/1/2007Start Date of Permit:
          127173Permit #:          Houston, City ofPermittee:
          8038Well #:          Water Well DatabaseDatabase:

A2
North
1/8 - 1/4 Mile
Higher

TXHG60000006996TX WELLS

          400Depth to 1st Screen (ft):          450Depth (ft):
          8Diameter:          2000Year Drilled:
          InactiveActive:          OtherUsage:
          2/1/2007Exp Date of Permit:          2/1/2007Start Date of Permit:
          127172Permit #:          Houston, City ofPermittee:
          8037Well #:          Water Well DatabaseDatabase:

A1
North
1/8 - 1/4 Mile
Higher

TXHG60000006995TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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24Borehole Depth (ft):MonitorWell Type:
73439Plugging Rpt #:222866Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

C10
SSW
1/4 - 1/2 Mile
Higher

TXPLU6000011115TX WELLS

24Borehole Depth (ft):MonitorWell Type:
73437Plugging Rpt #:175150Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

C9
SSW
1/4 - 1/2 Mile
Higher

TXPLU6000012868TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          17Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          138439Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

C8
SSW
1/4 - 1/2 Mile
Higher

TXMON6000136084TX WELLS

          73435Plugging Rpt #:          Not ReportedInjurious Water Quality:
          19.5Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          138438Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

C7
SSW
1/4 - 1/2 Mile
Higher

TXMON6000136083TX WELLS

          73437Plugging Rpt #:          noInjurious Water Quality:
          24Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          175150Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

C6
SSW
1/4 - 1/2 Mile
Higher

TXMON6000172270TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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          73439Plugging Rpt #:          noInjurious Water Quality:
          24Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          222866Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

C15
SW
1/4 - 1/2 Mile
Higher

TXMON6000219466TX WELLS

24Borehole Depth (ft):MonitorWell Type:
73438Plugging Rpt #:22285Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

C14
SSW
1/4 - 1/2 Mile
Higher

TXPLU6000012869TX WELLS

20Borehole Depth (ft):MonitorWell Type:
73435Plugging Rpt #:138438Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

C13
SSW
1/4 - 1/2 Mile
Higher

TXPLU6000011110TX WELLS

0Borehole Depth (ft):MonitorWell Type:
73430Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

C12
SSW
1/4 - 1/2 Mile
Higher

TXPLU6000011112TX WELLS

0Borehole Depth (ft):MonitorWell Type:
73432Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

C11
SSW
1/4 - 1/2 Mile
Higher

TXPLU6000011109TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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0Borehole Depth (ft):Withdrawal of WaterWell Type:
3727Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

E20
NW
1/4 - 1/2 Mile
Higher

TXPLU6000100542TX WELLS

0Borehole Depth (ft):Withdrawal of WaterWell Type:
3726Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

E19
NW
1/4 - 1/2 Mile
Higher

TXPLU6000100541TX WELLS

20Borehole Depth (ft):MonitorWell Type:
19171Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

B18
SW
1/4 - 1/2 Mile
Higher

TXPLU6000007519TX WELLS

Withdrawal of WaterWell Type:
112CHCTL - Chicot Aquifer, LowerAquifer:NoWater Quality Review:
Miscellaneous MeasurementsObservation Type:331Well Depth (ft):
86Elevation (ft):DomesticPrimary Water Use:
6520404Well #:Groundwater DatabaseDatabase:

D17
SE
1/4 - 1/2 Mile
Higher

TXWDB8000080627TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          24Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          222865Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

C16
SW
1/4 - 1/2 Mile
Higher

TXMON6000219465TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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12Borehole Depth (ft):Environmental Soil BoringWell Type:
131516Plugging Rpt #:257870Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

B25
SW
1/4 - 1/2 Mile
Higher

TXPLU6000129464TX WELLS

12Borehole Depth (ft):Environmental Soil BoringWell Type:
131517Plugging Rpt #:257875Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

B24
SW
1/4 - 1/2 Mile
Higher

TXPLU6000129465TX WELLS

          131515Plugging Rpt #:          Not ReportedInjurious Water Quality:
          12Borehole Depth (ft):          Environmental Soil BoringProposed Use:
          New WellWell Type:          257865Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

B23
SW
1/4 - 1/2 Mile
Higher

TXMON6000253921TX WELLS

          131516Plugging Rpt #:          Not ReportedInjurious Water Quality:
          12Borehole Depth (ft):          Environmental Soil BoringProposed Use:
          New WellWell Type:          257870Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

B22
SW
1/4 - 1/2 Mile
Higher

TXMON6000253926TX WELLS

          131517Plugging Rpt #:          Not ReportedInjurious Water Quality:
          12Borehole Depth (ft):          Environmental Soil BoringProposed Use:
          New WellWell Type:          257875Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

B21
SW
1/4 - 1/2 Mile
Higher

TXMON6000253931TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC7408766.2s   Page A-18

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          55298Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

B30
SW
1/4 - 1/2 Mile
Higher

TXMON6000054170TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          55303Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

B29
SW
1/4 - 1/2 Mile
Higher

TXMON6000054175TX WELLS

20Borehole Depth (ft):MonitorWell Type:
19166Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

B28
SW
1/4 - 1/2 Mile
Higher

TXPLU6000007514TX WELLS

20Borehole Depth (ft):MonitorWell Type:
19167Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

B27
SW
1/4 - 1/2 Mile
Higher

TXPLU6000007515TX WELLS

12Borehole Depth (ft):Environmental Soil BoringWell Type:
131515Plugging Rpt #:257865Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

B26
SW
1/4 - 1/2 Mile
Higher

TXPLU6000129463TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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20Borehole Depth (ft):MonitorWell Type:
31162Plugging Rpt #:81241Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

G35
SE
1/4 - 1/2 Mile
Higher

TXPLU6000075584TX WELLS

          31162Plugging Rpt #:          noInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          81241Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

G34
SE
1/4 - 1/2 Mile
Higher

TXMON6000079830TX WELLS

20Borehole Depth (ft):MonitorWell Type:
19172Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

F33
SW
1/4 - 1/2 Mile
Higher

TXPLU6000007520TX WELLS

Withdrawal of WaterWell Type:
112CHCTL - Chicot Aquifer, LowerAquifer:NoWater Quality Review:
Miscellaneous MeasurementsObservation Type:688Well Depth (ft):
86Elevation (ft):UnusedPrimary Water Use:
6520402Well #:Groundwater DatabaseDatabase:

D32
SSE
1/4 - 1/2 Mile
Higher

TXWDB8000080626TX WELLS

20Borehole Depth (ft):MonitorWell Type:
19168Plugging Rpt #:Not ReportedWell Report #:

Submitted Drillers Reports Database (Plugged)Database:

F31
SW
1/4 - 1/2 Mile
Higher

TXPLU6000007516TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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          85Elevation:          TCEQLocating Agency:
          G1010013DIWater Source:          1010013PWS ID:

          Public Water Supply Sources DatabasesDatabase:

H40
SSW
1/4 - 1/2 Mile
Higher

TXEQ70000009012TX WELLS

Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:NoWater Quality Review:
USGS Current Observation WellObservation Type:1180Well Depth (ft):
86Elevation (ft):Public SupplyPrimary Water Use:
6520410Well #:Groundwater DatabaseDatabase:

H39
SSW
1/4 - 1/2 Mile
Higher

TXWDB8000085777TX WELLS

Date: 2-28-98
Average Water Table Depth: Not Reported
Deepest Water Table Depth: 9.05
Shallowest Water Table Depth: 6.8
Groundwater Flow: VARIES
Site ID: 10866738

SE
1/4 - 1/2 Mile
Higher

58921AQUIFLOW

          KB=0Remarks:
          0Kelly Bushing Height (ft):          09/18/1971Drill Date:
          -99999Bottom Hole Elevation (ft):          1410Total Hole Depth (ft):
          -99999Well Bottom Elevation (ft):          -99999Well Depth (ft):

          RRC GAU Q Paper/Digital Geophysical LogsData Source:
          Resource productionWell Use:

          Oil or GasWell Type:          96794Well ID:
          Brackish Resources Aquifer Characterization System DatabaseDatabase:

H37
SSW
1/4 - 1/2 Mile
Higher

TXBR40000088679TX WELLS

          306Depth to 1st Screen (ft):
          331Depth (ft):          4Diameter:
          1966Year Drilled:          InactiveActive:
          Public SupplyUsage:          10/31/1983Exp Date of Permit:
          11/1/1982Start Date of Permit:          16056Permit #:

          Southwestern Bell Telephone Co.Permittee:
          2894Well #:          Water Well DatabaseDatabase:

G36
SE
1/4 - 1/2 Mile
Higher

TXHG60000001870TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          815Bottom Depth (ft):          785Top Depth (ft):
          CASINGWell Interval:          7Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          20Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          SCREEN - TYPE NOT KNOWNType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          785Bottom Depth (ft):          765Top Depth (ft):
          WELL OPENINGSWell Interval:          6Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          765Bottom Depth (ft):          725Top Depth (ft):
          CASINGWell Interval:          5Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          29Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          SCREEN - TYPE NOT KNOWNType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          725Bottom Depth (ft):          696Top Depth (ft):
          WELL OPENINGSWell Interval:          4Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          696Bottom Depth (ft):          580Top Depth (ft):
          CASINGWell Interval:          3Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          16Diameter (in):          Not ReportedCasing Above Surface:
          685Bottom Depth (ft):          0Top Depth (ft):
          CASINGWell Interval:          2Record #:

Construction Information:
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          1175Bottom Depth (ft):          1145Top Depth (ft):
          WELL OPENINGSWell Interval:          14Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          1145Bottom Depth (ft):          1005Top Depth (ft):
          CASINGWell Interval:          13Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          25Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          SCREEN - TYPE NOT KNOWNType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          1005Bottom Depth (ft):          980Top Depth (ft):
          WELL OPENINGSWell Interval:          12Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          980Bottom Depth (ft):          944Top Depth (ft):
          CASINGWell Interval:          11Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          29Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          SCREEN - TYPE NOT KNOWNType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          944Bottom Depth (ft):          915Top Depth (ft):
          WELL OPENINGSWell Interval:          10Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          915Bottom Depth (ft):          884Top Depth (ft):
          CASINGWell Interval:          9Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          69Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          SCREEN - TYPE NOT KNOWNType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          884Bottom Depth (ft):          815Top Depth (ft):
          WELL OPENINGSWell Interval:          8Record #:
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          STEEL TAPECollection Method:          USGSCollecting Agency:
          -280.0Feet below Ground Surface:          19950113Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          AIR LINECollection Method:          USGSCollecting Agency:
          -310.0Feet below Ground Surface:          19940105Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          AIR LINECollection Method:          USGSCollecting Agency:
          -328.0Feet below Ground Surface:          19930113Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -345.0Feet below Ground Surface:          19920115Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -328.0Feet below Ground Surface:          19910114Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -273.34Feet below Ground Surface:          19960117Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          REPORTED - METHOD NOT KNOWNCollection Method:          DRILLCollecting Agency:
          -258Feet below Ground Surface:          19731228Date Water Level Measure:

Water Level Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          UNKNOWNCasing Material:          Not ReportedType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
          1190Bottom Depth (ft):          1175Top Depth (ft):
          CASINGWell Interval:          15Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          30Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          SCREEN - TYPE NOT KNOWNType of Well Opening:
          11Diameter (in):          Not ReportedCasing Above Surface:
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          Not ReportedNote:          Not ReportedFeet to sea level:
          262.14Feet below surface:          2003-01-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          420Feet below surface:          2003-04-11Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          357Feet below surface:          2003-09-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          278Feet below surface:          2003-10-31Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          274Feet below surface:          2004-01-21Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          339Feet below surface:          2004-04-07Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          354Feet below surface:          2004-09-21Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          279Feet below surface:          2004-11-05Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          289.11Feet below surface:
          2005-02-04Level reading date:                                                  40Ground water levels,Number of Measurements:

          Not ReportedWell Hole Depth Units:          Not ReportedWell Hole Depth:
          ftWell Depth Units:          872Well Depth:
          Not ReportedConstruction Date:          Confined multiple aquiferAquifer Type:

          Chicot and Evangeline AquifersFormation Type:
          Coastal lowlands aquifer systemAquifer:

          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          12040104HUC:          Not ReportedDescription:
          WellType:          LJ-65-20-416Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

I41
West
1/4 - 1/2 Mile
Higher

USGS40001165953FED USGS

          Not ReportedRemarks:
          AIR LINECollection Method:          USGSCollecting Agency:
          -279.0Feet below Ground Surface:          19970123Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          ELECTRIC TAPECollection Method:          USGSCollecting Agency:
          -330.0Feet below Ground Surface:          19960926Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
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          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          281Feet below surface:          1995-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          272Feet below surface:          1996-01-17Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          267.26Feet below surface:          1996-01-17Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          378Feet below surface:          1996-09-26Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          270.39Feet below surface:          1997-01-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          356Feet below surface:          1997-05-02Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          376Feet below surface:          1997-09-11Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          283Feet below surface:          1997-11-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          269Feet below surface:          1998-01-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          267.58Feet below surface:          1998-01-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          368Feet below surface:          1998-05-21Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          388Feet below surface:          2000-10-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          292Feet below surface:          2000-12-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          290Feet below surface:          2001-01-05Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          387Feet below surface:          2001-04-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          370Feet below surface:          2001-09-21Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          265Feet below surface:          2002-02-28Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          350Feet below surface:          2002-05-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          290Feet below surface:          2002-06-05Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          352Feet below surface:          2002-09-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          274.4Feet below surface:          2002-11-14Level reading date:
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          New WellWell Type:          422810Well Report #:
          Submitted Drillers Reports DatabaseDatabase:

J44
SW
1/4 - 1/2 Mile
Higher

TXMON6000414853TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          422812Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J43
SW
1/4 - 1/2 Mile
Higher

TXMON6000414844TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          422815Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J42
SW
1/4 - 1/2 Mile
Higher

TXMON6000414837TX WELLS

          Not ReportedNote:          Not ReportedFeet to sea level:
          285.4Feet below surface:          1986-01-15Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          280.31Feet below surface:          1988-01-06Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          304.21Feet below surface:          1989-01-17Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          296.15Feet below surface:          1990-01-19Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          307Feet below surface:          1991-01-14Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          297Feet below surface:          1992-01-15Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          374Feet below surface:          1992-09-09Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          291Feet below surface:          1993-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          277Feet below surface:          1994-01-04Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          280.23Feet below surface:          1995-01-13Level reading date:
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          259.31Feet below surface:          2003-01-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          255.89Feet below surface:          2003-10-31Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          271.86Feet below surface:          2004-01-22Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          292.94Feet below surface:          2004-11-05Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          280.60Feet below surface:
          2005-02-04Level reading date:                                                  24Ground water levels,Number of Measurements:

          ftWell Hole Depth Units:
          1195Well Hole Depth:          ftWell Depth Units:
          1195Well Depth:          197201Construction Date:
          Confined multiple aquiferAquifer Type:          Evangeline AquiferFormation Type:

          Coastal lowlands aquifer systemAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          12040104HUC:          Not ReportedDescription:
          WellType:          LJ-65-20-410Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

H47
SSW
1/4 - 1/2 Mile
Higher

USGS40001165890FED USGS

          700Depth to 1st Screen (ft):          1195Depth (ft):
          16Diameter:          1972Year Drilled:
          ActiveActive:          Public SupplyUsage:
          1/31/2022Exp Date of Permit:          2/1/2021Start Date of Permit:
          214795Permit #:          Houston, City ofPermittee:
          1374Well #:          Water Well DatabaseDatabase:

H46
SSW
1/4 - 1/2 Mile
Higher

TXHG60000000358TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          422817Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J45
SW
1/4 - 1/2 Mile
Higher

TXMON6000414796TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          12Borehole Depth (ft):          MonitorProposed Use:
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          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          225Feet below surface:          1972-01Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          312Feet below surface:          1990-01-19Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          328Feet below surface:          1991-01-14Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          345Feet below surface:          1992-01-15Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          328Feet below surface:          1993-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          310Feet below surface:          1994-01-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          280Feet below surface:          1995-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          272Feet below surface:          1996-01-17Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          273.34Feet below surface:          1996-01-17Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          330Feet below surface:          1996-09-26Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          279Feet below surface:          1997-01-23Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          310Feet below surface:          1997-05-02Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          334Feet below surface:          1997-09-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          293Feet below surface:          1997-11-05Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          270Feet below surface:          1998-01-26Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          292.42Feet below surface:          2000-12-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          298.52Feet below surface:          2001-01-17Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          263.48Feet below surface:          2002-02-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          273.12Feet below surface:          2002-11-14Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
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          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          448823Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J52
SW
1/4 - 1/2 Mile
Higher

TXMON6000438743TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          30Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          145646Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

K51
NNE
1/4 - 1/2 Mile
Lower

TXMON6000143152TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          30Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          145647Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

K50
NNE
1/4 - 1/2 Mile
Lower

TXMON6000143153TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          503830Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J49
SW
1/4 - 1/2 Mile
Higher

TXMON6000489189TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          487476Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J48
SW
1/4 - 1/2 Mile
Higher

TXMON6000474777TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:YesWater Quality Review:
USGS Current Observation WellObservation Type:872Well Depth (ft):
85Elevation (ft):Public SupplyPrimary Water Use:
6520416Well #:Groundwater DatabaseDatabase:

I57
West
1/2 - 1 Mile
Higher

TXWDB8000082417TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          465907Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J56
SW
1/4 - 1/2 Mile
Higher

TXMON6000454264TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          465909Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J55
SW
1/4 - 1/2 Mile
Higher

TXMON6000454274TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          448804Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J54
SW
1/4 - 1/2 Mile
Higher

TXMON6000438745TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          448825Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

J53
SW
1/4 - 1/2 Mile
Higher

TXMON6000438742TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -296.15Feet below Ground Surface:          19900119Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -304.21Feet below Ground Surface:          19890117Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -280.31Feet below Ground Surface:          19880106Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -285.4Feet below Ground Surface:          19860115Date Water Level Measure:

Water Level Information:

          Not ReportedPacker Material:
          Opening Interval = Top Of Shallowest Screen To Bottom Of Deepest ScreenOpening Method:

          289Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          SCREEN - TYPE NOT KNOWNType of Well Opening:
          10Diameter (in):          Not ReportedCasing Above Surface:
          866Bottom Depth (ft):          577Top Depth (ft):
          WELL OPENINGSWell Interval:          4Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          Not ReportedCasing Material:          Not ReportedType of Well Opening:
          0Diameter (in):          Not ReportedCasing Above Surface:
          570Bottom Depth (ft):          0Top Depth (ft):
          ANNULAR CEMENTWell Interval:          1Record #:

Construction Information:

          84Elevation:          TCEQLocating Agency:
          G1010013DRWater Source:          1010013PWS ID:

          Public Water Supply Sources DatabasesDatabase:

I58
West
1/2 - 1 Mile
Higher

TXEQ70000009020TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC7408766.2s   Page A-32

19169Plugging Rpt #:Not ReportedWell Report #:
Submitted Drillers Reports Database (Plugged)Database:

I59
West
1/2 - 1 Mile
Higher

TXPLU6000007517TX WELLS

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -270.39Feet below Ground Surface:          19970127Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          ELECTRIC TAPECollection Method:          USGSCollecting Agency:
          -378.0Feet below Ground Surface:          19960926Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -267.26Feet below Ground Surface:          19960117Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -280.23Feet below Ground Surface:          19950113Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          AIR LINECollection Method:          USGSCollecting Agency:
          -277.0Feet below Ground Surface:          19940104Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          AIR LINECollection Method:          USGSCollecting Agency:
          -291.0Feet below Ground Surface:          19930113Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -297.0Feet below Ground Surface:          19920115Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -307.0Feet below Ground Surface:          19910114Date Water Level Measure:
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USGS Current Observation WellObservation Type:960Well Depth (ft):
85Elevation (ft):Public SupplyPrimary Water Use:
6520516Well #:Groundwater DatabaseDatabase:

M64
East
1/2 - 1 Mile
Lower

TXWDB8000081351TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          503826Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

L63
SW
1/2 - 1 Mile
Higher

TXMON6000489176TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          442262Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

L62
SW
1/2 - 1 Mile
Higher

TXMON6000432324TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          45Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          448799Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

L61
SW
1/2 - 1 Mile
Higher

TXMON6000439298TX WELLS

          606Depth to 1st Screen (ft):          872Depth (ft):
          10Diameter:          1971Year Drilled:
          ActiveActive:          Public SupplyUsage:
          1/31/2022Exp Date of Permit:          2/1/2021Start Date of Permit:
          214827Permit #:          Houston, City ofPermittee:
          2068Well #:          Water Well DatabaseDatabase:

I60
West
1/2 - 1 Mile
Higher

TXHG60000001047TX WELLS

18Borehole Depth (ft):MonitorWell Type:
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          The site was being pumped.Note:          Not ReportedFeet to sea level:
          359Feet below surface:          2001-09-25Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          273.47Feet below surface:          2002-02-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          280.15Feet below surface:          2002-06-06Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          289.21Feet below surface:          2002-11-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          277.78Feet below surface:          2003-01-30Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          388Feet below surface:          2003-04-10Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          364Feet below surface:          2003-09-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          308Feet below surface:          2003-11-04Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          294Feet below surface:          2004-01-21Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          342Feet below surface:          2004-04-07Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          361Feet below surface:          2004-09-21Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          306Feet below surface:          2004-11-05Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          282.89Feet below surface:
          2005-02-04Level reading date:                                                  26Ground water levels,Number of Measurements:

          ftWell Hole Depth Units:          965Well Hole Depth:
          ftWell Depth Units:          960Well Depth:
          197511Construction Date:          Confined multiple aquiferAquifer Type:

          Chicot and Evangeline AquifersFormation Type:
          Coastal lowlands aquifer systemAquifer:

          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          12040104HUC:          Not ReportedDescription:
          WellType:          LJ-65-20-516Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

M65
East
1/2 - 1 Mile
Lower

USGS40001165944FED USGS

Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:NoWater Quality Review:
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          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          45Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          448802Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

L67
SW
1/2 - 1 Mile
Higher

TXMON6000438746TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          40Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          487474Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

L66
SW
1/2 - 1 Mile
Higher

TXMON6000474773TX WELLS

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          246Feet below surface:          1975-12Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          305.22Feet below surface:          1990-01-23Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          314Feet below surface:          1993-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          314Feet below surface:          1994-01-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          300.11Feet below surface:          1994-01-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          337Feet below surface:          1995-01-19Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          282.27Feet below surface:          1996-01-19Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          280.96Feet below surface:          1997-01-23Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          291.32Feet below surface:          1997-11-06Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          276.30Feet below surface:          1998-01-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          355Feet below surface:          1998-05-21Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          330.73Feet below surface:          2000-12-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          329.42Feet below surface:          2001-01-17Level reading date:
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Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    24Geo Unit Thickness (ft):                    39Bottom Geo Unit Below Surface (ft):
                    15Top Geo Unit Below Surface (ft):                    3Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    12Geo Unit Thickness (ft):                    15Bottom Geo Unit Below Surface (ft):
                    3Top Geo Unit Below Surface (ft):                    2Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SURFACEGeo Unit Description:

                    3Geo Unit Thickness (ft):                    3Bottom Geo Unit Below Surface (ft):
                    0Top Geo Unit Below Surface (ft):                    1Record #:

Geologic Information:

                    Not ReportedPacker Material:
                    Opening Interval = Top Of Shallowest Screen To Bottom Of Deepest ScreenOpening Method:

                    232Opening Length (ft):                    UNKNOWNOpening Material:
                    Not ReportedCasing Material:                    UNKNOWNType of Well Opening:
                    0Diameter (in):                    Not ReportedCasing Above Surface:
                    960Bottom Depth (ft):                    700Top Depth (ft):
                    OPENING INTERVALWell Interval:                    2Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    Not ReportedCasing Material:                    Not ReportedType of Well Opening:
                    0Diameter (in):                    Not ReportedCasing Above Surface:
                    690Bottom Depth (ft):                    0Top Depth (ft):
                    ANNULAR CEMENTWell Interval:                    1Record #:

Construction Information:

                    83Elevation:                    TCEQLocating Agency:
                    G1010013EHWater Source:                    1010013PWS ID:

                    Public Water Supply Sources DatabasesDatabase:

M68
East
1/2 - 1 Mile
Lower

TXEQ70000009037TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC7408766.2s   Page A-37

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    40Geo Unit Thickness (ft):                    460Bottom Geo Unit Below Surface (ft):
                    420Top Geo Unit Below Surface (ft):                    10Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    30Geo Unit Thickness (ft):                    420Bottom Geo Unit Below Surface (ft):
                    390Top Geo Unit Below Surface (ft):                    9Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, CLAYGeo Unit Description:

                    58Geo Unit Thickness (ft):                    390Bottom Geo Unit Below Surface (ft):
                    332Top Geo Unit Below Surface (ft):                    8Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    72Geo Unit Thickness (ft):                    332Bottom Geo Unit Below Surface (ft):
                    260Top Geo Unit Below Surface (ft):                    7Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    80Geo Unit Thickness (ft):                    260Bottom Geo Unit Below Surface (ft):
                    180Top Geo Unit Below Surface (ft):                    6Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    20Geo Unit Thickness (ft):                    180Bottom Geo Unit Below Surface (ft):
                    160Top Geo Unit Below Surface (ft):                    5Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAY, SANDGeo Unit Description:

                    121Geo Unit Thickness (ft):                    160Bottom Geo Unit Below Surface (ft):
                    39Top Geo Unit Below Surface (ft):                    4Record #:
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Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    210Geo Unit Thickness (ft):                    959Bottom Geo Unit Below Surface (ft):
                    749Top Geo Unit Below Surface (ft):                    17Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAY ROCKGeo Unit Description:

                    39Geo Unit Thickness (ft):                    749Bottom Geo Unit Below Surface (ft):
                    710Top Geo Unit Below Surface (ft):                    16Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, ROCKGeo Unit Description:

                    10Geo Unit Thickness (ft):                    710Bottom Geo Unit Below Surface (ft):
                    700Top Geo Unit Below Surface (ft):                    15Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    30Geo Unit Thickness (ft):                    700Bottom Geo Unit Below Surface (ft):
                    670Top Geo Unit Below Surface (ft):                    14Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, ROCKGeo Unit Description:

                    67Geo Unit Thickness (ft):                    670Bottom Geo Unit Below Surface (ft):
                    603Top Geo Unit Below Surface (ft):                    13Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAY ROCKGeo Unit Description:

                    13Geo Unit Thickness (ft):                    603Bottom Geo Unit Below Surface (ft):
                    590Top Geo Unit Below Surface (ft):                    12Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, ROCKGeo Unit Description:

                    130Geo Unit Thickness (ft):                    590Bottom Geo Unit Below Surface (ft):
                    460Top Geo Unit Below Surface (ft):                    11Record #:
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          710Depth to 1st Screen (ft):          950Depth (ft):
          16Diameter:          1975Year Drilled:
          ActiveActive:          Public SupplyUsage:
          1/31/2022Exp Date of Permit:          2/1/2021Start Date of Permit:
          214797Permit #:          Houston, City ofPermittee:
          1383Well #:          Water Well DatabaseDatabase:

M69
East
1/2 - 1 Mile
Lower

TXHG60000000367TX WELLS

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -280.96Feet below Ground Surface:                    19970123Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -294.84Feet below Ground Surface:                    19950119Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -300.11Feet below Ground Surface:                    19940112Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    AIR LINECollection Method:                    USGSCollecting Agency:
                    -314.0Feet below Ground Surface:                    19940105Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    AIR LINECollection Method:                    USGSCollecting Agency:
                    -314.0Feet below Ground Surface:                    19930113Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -282.27Feet below Ground Surface:                    19960119Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    1Geo Unit Thickness (ft):                    960Bottom Geo Unit Below Surface (ft):
                    959Top Geo Unit Below Surface (ft):                    18Record #:
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          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          25Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          369541Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

N74
WSW
1/2 - 1 Mile
Higher

TXMON6000364056TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          369544Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

N73
WSW
1/2 - 1 Mile
Higher

TXMON6000364059TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          20Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          369545Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

N72
WSW
1/2 - 1 Mile
Higher

TXMON6000364060TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          25Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          369543Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

N71
WSW
1/2 - 1 Mile
Higher

TXMON6000364058TX WELLS

          0Depth to 1st Screen (ft):
          0Depth (ft):          4Diameter:
          NULLYear Drilled:          InactiveActive:
          OtherUsage:          4/30/2021Exp Date of Permit:
          5/1/2020Start Date of Permit:          208998Permit #:

          Christ, The Incarnate Word ChurchPermittee:
          13945Well #:          Water Well DatabaseDatabase:

70
NE
1/2 - 1 Mile
Lower

TXHG60000012846TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          30Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          392097Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O79
WSW
1/2 - 1 Mile
Higher

TXMON6000386004TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          30Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          400692Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O78
WSW
1/2 - 1 Mile
Higher

TXMON6000394249TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          35Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          419397Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O77
WSW
1/2 - 1 Mile
Higher

TXMON6000411641TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          35Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          419398Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O76
WSW
1/2 - 1 Mile
Higher

TXMON6000411640TX WELLS

          Not ReportedPlugging Rpt #:          yesInjurious Water Quality:
          15Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          409941Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

75
SE
1/2 - 1 Mile
Higher

TXMON6000403268TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          55Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          400695Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O84
WSW
1/2 - 1 Mile
Higher

TXMON6000394252TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          25Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          392173Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O83
WSW
1/2 - 1 Mile
Higher

TXMON6000386077TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          25Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          400693Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O82
WSW
1/2 - 1 Mile
Higher

TXMON6000394250TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          55Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          392180Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O81
WSW
1/2 - 1 Mile
Higher

TXMON6000386084TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          30Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          392166Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O80
WSW
1/2 - 1 Mile
Higher

TXMON6000386070TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          25Borehole Depth (ft):          InjectionProposed Use:
          New WellWell Type:          460088Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O89
WSW
1/2 - 1 Mile
Higher

TXMON6000448428TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          25Borehole Depth (ft):          InjectionProposed Use:
          New WellWell Type:          460086Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O88
WSW
1/2 - 1 Mile
Higher

TXMON6000448423TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          25Borehole Depth (ft):          InjectionProposed Use:
          New WellWell Type:          460090Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O87
WSW
1/2 - 1 Mile
Higher

TXMON6000448430TX WELLS

          Not ReportedPlugging Rpt #:          noInjurious Water Quality:
          25Borehole Depth (ft):          InjectionProposed Use:
          New WellWell Type:          460085Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O86
WSW
1/2 - 1 Mile
Higher

TXMON6000448417TX WELLS

          Not ReportedPlugging Rpt #:          Not ReportedInjurious Water Quality:
          25Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          400694Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

O85
WSW
1/2 - 1 Mile
Higher

TXMON6000394251TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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Water Level Information:

          Not ReportedPacker Material:
          Opening Interval = Top Of Shallowest Screen To Bottom Of Deepest ScreenOpening Method:

          220Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          UNKNOWNType of Well Opening:
          0Diameter (in):          Not ReportedCasing Above Surface:
          934Bottom Depth (ft):          714Top Depth (ft):
          OPENING INTERVALWell Interval:          2Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          Not ReportedCasing Material:          Not ReportedType of Well Opening:
          0Diameter (in):          Not ReportedCasing Above Surface:
          695Bottom Depth (ft):          0Top Depth (ft):
          ANNULAR CEMENTWell Interval:          1Record #:

Construction Information:

          0Elevation:          TNRCCLocating Agency:
          G1010013CZWater Source:          1010013PWS ID:

          Public Water Supply Sources DatabasesDatabase:

P92
ENE
1/2 - 1 Mile
Lower

TXEQ70000009002TX WELLS

Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:YesWater Quality Review:
Historical Observation WellObservation Type:945Well Depth (ft):
80Elevation (ft):UnusedPrimary Water Use:
6520509Well #:Groundwater DatabaseDatabase:

P91
ENE
1/2 - 1 Mile
Lower

TXWDB8000082419TX WELLS

          710Depth to 1st Screen (ft):          945Depth (ft):
          16Diameter:          1967Year Drilled:
          InactiveActive:          Public SupplyUsage:
          1/31/1994Exp Date of Permit:          2/1/1993Start Date of Permit:
          42079Permit #:          Houston, City ofPermittee:
          1382Well #:          Water Well DatabaseDatabase:

P90
ENE
1/2 - 1 Mile
Lower

TXHG60000000366TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -350.67Feet below Ground Surface:          19930111Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -358.0Feet below Ground Surface:          19920115Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -420.0Feet below Ground Surface:          19910114Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          REPORTED - METHOD NOT KNOWNCollection Method:          USGSCollecting Agency:
          -346.0Feet below Ground Surface:          19890117Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          REPORTED - METHOD NOT KNOWNCollection Method:          USGSCollecting Agency:
          -423.27Feet below Ground Surface:          19880106Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          REPORTED - METHOD NOT KNOWNCollection Method:          USGSCollecting Agency:
          -422.0Feet below Ground Surface:          19860114Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          TWDBCollecting Agency:
          -172.0Feet below Ground Surface:          19670614Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          REPORTED - METHOD NOT KNOWNCollection Method:          USGSCollecting Agency:
          -362.93Feet below Ground Surface:          19900123Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          REPORTED - METHOD NOT KNOWNCollection Method:          USGSCollecting Agency:
          -426.0Feet below Ground Surface:          19870107Date Water Level Measure:
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          Not ReportedNote:          Not ReportedFeet to sea level:
          172Feet below surface:          1967-06-14Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          422Feet below surface:          1986-01-14Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          426Feet below surface:          1987-01-07Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          423.77Feet below surface:          1988-01-06Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          351.45Feet below surface:          1989-01-17Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          346Feet below surface:          1989-01-17Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          362.93Feet below surface:          1990-01-23Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          420Feet below surface:          1991-01-14Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          352.09Feet below surface:          1992-01-15Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          358Feet below surface:          1992-01-15Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          350.67Feet below surface:          1993-01-11Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          346.17Feet below surface:
          1994-01-13Level reading date:                                                  12Ground water levels,Number of Measurements:

          Not ReportedWell Hole Depth Units:
          Not ReportedWell Hole Depth:          ftWell Depth Units:
          945Well Depth:          19670526Construction Date:
          Not ReportedAquifer Type:          Evangeline AquiferFormation Type:

          Coastal lowlands aquifer systemAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          12040104HUC:          Not ReportedDescription:
          WellType:          LJ-65-20-509Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

P93
ENE
1/2 - 1 Mile
Lower

USGS40001165993FED USGS

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -346.17Feet below Ground Surface:          19940113Date Water Level Measure:
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USGS Current Observation WellObservation Type:995Well Depth (ft):
86Elevation (ft):Public SupplyPrimary Water Use:
6520422Well #:Groundwater DatabaseDatabase:

Q98
WNW
1/2 - 1 Mile
Higher

TXWDB8000085779TX WELLS

Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:NoWater Quality Review:
USGS Current Observation WellObservation Type:1684Well Depth (ft):
86Elevation (ft):Public SupplyPrimary Water Use:
6520421Well #:Groundwater DatabaseDatabase:

Q97
WNW
1/2 - 1 Mile
Higher

TXWDB8000077124TX WELLS

Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:NoWater Quality Review:
USGS Current Observation WellObservation Type:1012Well Depth (ft):
86Elevation (ft):Public SupplyPrimary Water Use:
6520417Well #:Groundwater DatabaseDatabase:

96
SSE
1/2 - 1 Mile
Higher

TXWDB8000082418TX WELLS

Withdrawal of WaterWell Type:
112CHCTU - Chicot Aquifer, UpperAquifer:YesWater Quality Review:
Miscellaneous MeasurementsObservation Type:65Well Depth (ft):
81Elevation (ft):DomesticPrimary Water Use:
6520403Well #:Groundwater DatabaseDatabase:

95
NNW
1/2 - 1 Mile
Lower

TXWDB8000092010TX WELLS

Withdrawal of WaterWell Type:
112CHCTL - Chicot Aquifer, LowerAquifer:NoWater Quality Review:
NoneObservation Type:205Well Depth (ft):
84Elevation (ft):Public SupplyPrimary Water Use:
6520511Well #:Groundwater DatabaseDatabase:

94
ESE
1/2 - 1 Mile
Higher

TXWDB8000076028TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND,  CLAY STRIPSGeo Unit Description:

                    50Geo Unit Thickness (ft):                    200Bottom Geo Unit Below Surface (ft):
                    150Top Geo Unit Below Surface (ft):                    4Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    122Geo Unit Thickness (ft):                    150Bottom Geo Unit Below Surface (ft):
                    28Top Geo Unit Below Surface (ft):                    3Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, CLAYGeo Unit Description:

                    24Geo Unit Thickness (ft):                    28Bottom Geo Unit Below Surface (ft):
                    4Top Geo Unit Below Surface (ft):                    2Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    4Geo Unit Thickness (ft):                    4Bottom Geo Unit Below Surface (ft):
                    0Top Geo Unit Below Surface (ft):                    1Record #:

Geologic Information:

                    Not ReportedPacker Material:
                    Opening Interval = Top Of Shallowest Screen To Bottom Of Deepest ScreenOpening Method:

                    319Opening Length (ft):                    UNKNOWNOpening Material:
                    Not ReportedCasing Material:                    UNKNOWNType of Well Opening:
                    0Diameter (in):                    Not ReportedCasing Above Surface:
                    1034Bottom Depth (ft):                    715Top Depth (ft):
                    OPENING INTERVALWell Interval:                    2Record #:

Construction Information:

                    83Elevation:                    TCEQLocating Agency:
                    G1010013EJWater Source:                    1010013PWS ID:

                    Public Water Supply Sources DatabasesDatabase:

R99
SSE
1/2 - 1 Mile
Lower

TXEQ70000009039TX WELLS

Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:NoWater Quality Review:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    80Geo Unit Thickness (ft):                    600Bottom Geo Unit Below Surface (ft):
                    520Top Geo Unit Below Surface (ft):                    11Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND,  ROCK BREAKGeo Unit Description:

                    40Geo Unit Thickness (ft):                    520Bottom Geo Unit Below Surface (ft):
                    480Top Geo Unit Below Surface (ft):                    10Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    17Geo Unit Thickness (ft):                    480Bottom Geo Unit Below Surface (ft):
                    463Top Geo Unit Below Surface (ft):                    9Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    13Geo Unit Thickness (ft):                    463Bottom Geo Unit Below Surface (ft):
                    450Top Geo Unit Below Surface (ft):                    8Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAY, SANDGeo Unit Description:

                    96Geo Unit Thickness (ft):                    450Bottom Geo Unit Below Surface (ft):
                    354Top Geo Unit Below Surface (ft):                    7Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    41Geo Unit Thickness (ft):                    354Bottom Geo Unit Below Surface (ft):
                    313Top Geo Unit Below Surface (ft):                    6Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    113Geo Unit Thickness (ft):                    313Bottom Geo Unit Below Surface (ft):
                    200Top Geo Unit Below Surface (ft):                    5Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALE, CLAYGeo Unit Description:

                    217Geo Unit Thickness (ft):                    1040Bottom Geo Unit Below Surface (ft):
                    823Top Geo Unit Below Surface (ft):                    18Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    18Geo Unit Thickness (ft):                    823Bottom Geo Unit Below Surface (ft):
                    805Top Geo Unit Below Surface (ft):                    17Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAY STRIPS AND SANDGeo Unit Description:

                    95Geo Unit Thickness (ft):                    805Bottom Geo Unit Below Surface (ft):
                    710Top Geo Unit Below Surface (ft):                    16Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    45Geo Unit Thickness (ft):                    710Bottom Geo Unit Below Surface (ft):
                    665Top Geo Unit Below Surface (ft):                    15Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND,  ROCK BREAKGeo Unit Description:

                    5Geo Unit Thickness (ft):                    665Bottom Geo Unit Below Surface (ft):
                    660Top Geo Unit Below Surface (ft):                    14Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    48Geo Unit Thickness (ft):                    660Bottom Geo Unit Below Surface (ft):
                    612Top Geo Unit Below Surface (ft):                    13Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND,  CLAY STRIPSGeo Unit Description:

                    12Geo Unit Thickness (ft):                    612Bottom Geo Unit Below Surface (ft):
                    600Top Geo Unit Below Surface (ft):                    12Record #:

Geologic Information:
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                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -294.47Feet below Ground Surface:                    19920114Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    USGSCollecting Agency:

                    -293.76Feet below Ground Surface:                    19900123Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    USGSCollecting Agency:

                    -307.15Feet below Ground Surface:                    19890117Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    USGSCollecting Agency:

                    -262.31Feet below Ground Surface:                    19870127Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    USGSCollecting Agency:

                    -260.8Feet below Ground Surface:                    19880106Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    USGSCollecting Agency:

                    -269.0Feet below Ground Surface:                    19781200Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    42Geo Unit Thickness (ft):                    1160Bottom Geo Unit Below Surface (ft):
                    1118Top Geo Unit Below Surface (ft):                    20Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALE, ROCKGeo Unit Description:

                    78Geo Unit Thickness (ft):                    1118Bottom Geo Unit Below Surface (ft):
                    1040Top Geo Unit Below Surface (ft):                    19Record #:

Geologic Information:
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          Not ReportedNote:          Not ReportedFeet to sea level:
          303Feet below surface:          2004-11-05Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          272.20Feet below surface:
          2005-02-04Level reading date:                                                  29Ground water levels,Number of Measurements:

          ftWell Hole Depth Units:          1160Well Hole Depth:
          ftWell Depth Units:          1038Well Depth:
          197812Construction Date:          Confined single aquiferAquifer Type:

          Chicot and Evangeline AquifersFormation Type:
          Coastal lowlands aquifer systemAquifer:          Not ReportedContrib Drainage Area Unts:
          Not ReportedContrib Drainage Area:          Not ReportedDrainage Area Units:
          Not ReportedDrainage Area:          12040104HUC:

          lat/long updated with Garmin gps on 2/3/2010Description:
          WellType:          LJ-65-20-414Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

R100
SSE
1/2 - 1 Mile
Lower

USGS40001165828FED USGS

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -278.2Feet below Ground Surface:                    19970123Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -273.83Feet below Ground Surface:                    19960123Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -282.85Feet below Ground Surface:                    19950113Date Water Level Measure:

Water Level Information:

                    04Remarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -315.34Feet below Ground Surface:                    19940113Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -291.03Feet below Ground Surface:                    19930113Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
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          Not ReportedNote:          Not ReportedFeet to sea level:
          291.03Feet below surface:          1993-01-13Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          315.34Feet below surface:          1994-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          282.85Feet below surface:          1995-01-13Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          273.83Feet below surface:          1996-01-23Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          278.2Feet below surface:          1997-01-23Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          275.43Feet below surface:          1997-11-06Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          274.16Feet below surface:          1998-01-26Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          299.34Feet below surface:          2000-12-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          299.11Feet below surface:          2001-01-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          291.14Feet below surface:          2001-11-15Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          267.61Feet below surface:          2002-02-28Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          282.79Feet below surface:          2002-06-05Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          344Feet below surface:          2002-09-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          288.01Feet below surface:          2002-11-14Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          274.20Feet below surface:          2003-01-30Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          353Feet below surface:          2003-05-15Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          356Feet below surface:          2003-09-11Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          282Feet below surface:          2003-11-04Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          291Feet below surface:          2004-01-21Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          331Feet below surface:          2004-04-02Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          356Feet below surface:          2004-09-21Level reading date:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC7408766.2s   Page A-54

          Not ReportedNote:          Not ReportedFeet to sea level:
          348Feet below surface:          2004-01-23Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          384Feet below surface:          2004-04-02Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          390Feet below surface:          2004-09-01Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          324.22Feet below surface:
          2004-11-12Level reading date:                                                  17Ground water levels,Number of Measurements:

          Not ReportedWell Hole Depth Units:
          Not ReportedWell Hole Depth:          ftWell Depth Units:
          1667Well Depth:          Not ReportedConstruction Date:
          Confined single aquiferAquifer Type:          Evangeline AquiferFormation Type:

          Coastal lowlands aquifer systemAquifer:
          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          12040104HUC:          Not ReportedDescription:
          WellType:          LJ-65-20-421Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

Q102
WNW
1/2 - 1 Mile
Higher

USGS40001166032FED USGS

          0Depth to 1st Screen (ft):          1500Depth (ft):
          16Diameter:          1990Year Drilled:
          ActiveActive:          Public SupplyUsage:
          1/31/2022Exp Date of Permit:          2/1/2021Start Date of Permit:
          214880Permit #:          Houston, City ofPermittee:
          3272Well #:          Water Well DatabaseDatabase:

R101
SSE
1/2 - 1 Mile
Lower

TXHG60000002247TX WELLS

          Not ReportedNote:          Not ReportedFeet to sea level:
          269Feet below surface:          1978-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          262.31Feet below surface:          1987-01-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          260.80Feet below surface:          1988-01-06Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          307.15Feet below surface:          1989-01-17Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          293.76Feet below surface:          1990-01-23Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          294.47Feet below surface:          1992-01-14Level reading date:
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          347Feet below surface:          2004-09-10Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          330.63Feet below surface:
          2005-01-24Level reading date:                                                  18Ground water levels,Number of Measurements:

          Not ReportedWell Hole Depth Units:          Not ReportedWell Hole Depth:
          ftWell Depth Units:          995Well Depth:
          19980227Construction Date:          Confined single aquiferAquifer Type:

          Chicot and Evangeline AquifersFormation Type:
          Coastal lowlands aquifer systemAquifer:

          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          12040104HUC:          Not ReportedDescription:
          WellType:          LJ-65-20-422Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

Q103
WNW
1/2 - 1 Mile
Higher

USGS40001166033FED USGS

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          456Feet below surface:          2000-10-06Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          403Feet below surface:          2000-12-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          394.86Feet below surface:          2001-01-04Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          442Feet below surface:          2001-04-25Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          424Feet below surface:          2001-09-19Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          331.90Feet below surface:          2002-02-26Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          334.09Feet below surface:          2002-05-31Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          413Feet below surface:          2002-09-10Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          357Feet below surface:          2002-11-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          349.68Feet below surface:          2003-02-02Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          386Feet below surface:          2003-04-09Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          422Feet below surface:          2003-09-11Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          364Feet below surface:          2003-10-30Level reading date:
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Withdrawal of WaterWell Type:
121EVGL - Evangeline AquiferAquifer:NoWater Quality Review:
USGS Current Observation WellObservation Type:1038Well Depth (ft):
86Elevation (ft):Public SupplyPrimary Water Use:
6520414Well #:Groundwater DatabaseDatabase:

104
SSE
1/2 - 1 Mile
Higher

TXWDB8000077441TX WELLS

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          398Feet below surface:          2000-10-06Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          342Feet below surface:          2000-12-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          334.11Feet below surface:          2001-01-04Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          392Feet below surface:          2001-04-25Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          368Feet below surface:          2001-09-19Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          275.30Feet below surface:          2002-02-26Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          335Feet below surface:          2002-04-29Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          278Feet below surface:          2002-05-31Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          347Feet below surface:          2002-09-26Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          285Feet below surface:          2002-11-12Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          286.33Feet below surface:          2003-02-07Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          327Feet below surface:          2003-04-09Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          360Feet below surface:          2003-09-11Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          298Feet below surface:          2003-10-30Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          286Feet below surface:          2004-01-23Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          336Feet below surface:          2004-04-02Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
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Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -283.64Feet below Ground Surface:          19930113Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -345.26Feet below Ground Surface:          19920115Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -295.0Feet below Ground Surface:          19910114Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          AIR LINECollection Method:          USGSCollecting Agency:
          -277.0Feet below Ground Surface:          19940104Date Water Level Measure:

Water Level Information:

          Not ReportedPacker Material:
          Opening Interval = Top Of Shallowest Screen To Bottom Of Deepest ScreenOpening Method:

          375Opening Length (ft):          UNKNOWNOpening Material:
          Not ReportedCasing Material:          UNKNOWNType of Well Opening:
          0Diameter (in):          Not ReportedCasing Above Surface:
          985Bottom Depth (ft):          610Top Depth (ft):
          OPENING INTERVALWell Interval:          2Record #:

Construction Information:

          Not ReportedPacker Material:          Not ReportedOpening Method:
          Not ReportedOpening Length (ft):          Not ReportedOpening Material:
          Not ReportedCasing Material:          Not ReportedType of Well Opening:
          0Diameter (in):          Not ReportedCasing Above Surface:
          600Bottom Depth (ft):          0Top Depth (ft):
          ANNULAR CEMENTWell Interval:          1Record #:

Construction Information:

          85Elevation:          TCEQLocating Agency:
          G1010013EIWater Source:          1010013PWS ID:

          Public Water Supply Sources DatabasesDatabase:

S105
WSW
1/2 - 1 Mile
Higher

TXEQ70000009038TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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          Not ReportedNote:          Not ReportedFeet to sea level:
          288Feet below surface:          2003-10-31Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          278Feet below surface:          2004-01-22Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          324Feet below surface:          2004-04-07Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          342Feet below surface:          2004-09-21Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          285Feet below surface:          2004-11-05Level reading date:

          Not ReportedNote:
          Not ReportedFeet to sea level:          278.59Feet below surface:
          2005-02-15Level reading date:                                                  38Ground water levels,Number of Measurements:

          ftWell Hole Depth Units:          1000Well Hole Depth:
          ftWell Depth Units:          1000Well Depth:
          19731127Construction Date:          Confined multiple aquiferAquifer Type:

          Chicot and Evangeline AquifersFormation Type:
          Coastal lowlands aquifer systemAquifer:

          Not ReportedContrib Drainage Area Unts:          Not ReportedContrib Drainage Area:
          Not ReportedDrainage Area Units:          Not ReportedDrainage Area:
          12040104HUC:          Not ReportedDescription:
          WellType:          LJ-65-20-412Monitor Location:
          USGS Texas Water Science CenterOrganization Name:          USGS-TXOrganization ID:

S106
WSW
1/2 - 1 Mile
Higher

USGS40001165882FED USGS

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -262.37Feet below Ground Surface:          19970127Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          ELECTRIC TAPECollection Method:          USGSCollecting Agency:
          -334.0Feet below Ground Surface:          19960926Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -264.74Feet below Ground Surface:          19960117Date Water Level Measure:

Water Level Information:

          Not ReportedRemarks:
          STEEL TAPECollection Method:          USGSCollecting Agency:
          -277.01Feet below Ground Surface:          19950113Date Water Level Measure:
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          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          268Feet below surface:          1996-01-17Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          334Feet below surface:          1996-09-26Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          262.37Feet below surface:          1997-01-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          315Feet below surface:          1997-05-02Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          336Feet below surface:          1997-09-11Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          277Feet below surface:          1997-11-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          260Feet below surface:          1998-01-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          260.76Feet below surface:          1998-01-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          330Feet below surface:          1998-05-21Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          363Feet below surface:          2000-10-04Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          299Feet below surface:          2000-12-05Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          296.20Feet below surface:          2001-01-12Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          350Feet below surface:          2001-04-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          333Feet below surface:          2001-09-21Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          258.74Feet below surface:          2002-02-27Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          331Feet below surface:          2002-05-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          268Feet below surface:          2002-06-04Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          333Feet below surface:          2002-09-27Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          279Feet below surface:          2002-11-14Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          261.86Feet below surface:          2003-01-31Level reading date:

          The site was being pumped.Note:          Not ReportedFeet to sea level:
          333Feet below surface:          2003-04-11Level reading date:
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Withdrawal of WaterWell Type:
112CEVG - Chicot and Evangeline AquifersAquifer:YesWater Quality Review:
USGS Current Observation WellObservation Type:1000Well Depth (ft):
85Elevation (ft):Public SupplyPrimary Water Use:
6520412Well #:Groundwater DatabaseDatabase:

S108
WSW
1/2 - 1 Mile
Higher

TXWDB8000076448TX WELLS

          610Depth to 1st Screen (ft):          1000Depth (ft):
          16Diameter:          1990Year Drilled:
          ActiveActive:          Public SupplyUsage:
          1/31/2022Exp Date of Permit:          2/1/2021Start Date of Permit:
          214796Permit #:          Houston, City ofPermittee:
          1375Well #:          Water Well DatabaseDatabase:

S107
WSW
1/2 - 1 Mile
Higher

TXHG60000000359TX WELLS

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          197Feet below surface:          1973-12-28Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          290.77Feet below surface:          1990-01-19Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          293Feet below surface:          1990-01-19Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          295Feet below surface:          1991-01-14Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          345.26Feet below surface:          1992-01-15Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          281Feet below surface:          1993-01-13Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          283.64Feet below surface:          1993-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          277Feet below surface:          1994-01-04Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          277.01Feet below surface:          1995-01-13Level reading date:

          Not ReportedNote:          Not ReportedFeet to sea level:
          277Feet below surface:          1995-01-13Level reading date:

          The site had been pumped recently.Note:          Not ReportedFeet to sea level:
          264.74Feet below surface:          1996-01-17Level reading date:
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                    CASINGWell Interval:                    2Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    Not ReportedCasing Material:                    Not ReportedType of Well Opening:
                    42Diameter (in):                    Not ReportedCasing Above Surface:
                    39Bottom Depth (ft):                    0Top Depth (ft):
                    ANNULAR CEMENTWell Interval:                    1Record #:

Construction Information:

                    84Elevation:                    TCEQLocating Agency:
                    G1010013ROWater Source:                    1010013PWS ID:

                    Public Water Supply Sources DatabasesDatabase:

Q112
WNW
1/2 - 1 Mile
Higher

TXEQ70000009386TX WELLS

          650Depth to 1st Screen (ft):          1020Depth (ft):
          14Diameter:          1976Year Drilled:
          ActiveActive:          Public SupplyUsage:
          1/31/2022Exp Date of Permit:          2/1/2021Start Date of Permit:
          215025Permit #:          Houston, City ofPermittee:
          6076Well #:          Water Well DatabaseDatabase:

Q111
WNW
1/2 - 1 Mile
Higher

TXHG60000005042TX WELLS

          177632Plugging Rpt #:          noInjurious Water Quality:
          35Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          479475Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

T110
NE
1/2 - 1 Mile
Lower

TXMON6000466844TX WELLS

35Borehole Depth (ft):MonitorWell Type:
177632Plugging Rpt #:479475Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

T109
NE
1/2 - 1 Mile
Lower

TXPLU6000174435TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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                    743Bottom Depth (ft):                    718Top Depth (ft):
                    WELL OPENINGSWell Interval:                    8Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    18Diameter (in):                    Not ReportedCasing Above Surface:
                    718Bottom Depth (ft):                    691Top Depth (ft):
                    CASINGWell Interval:                    7Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    31Opening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    18Diameter (in):                    Not ReportedCasing Above Surface:
                    691Bottom Depth (ft):                    660Top Depth (ft):
                    WELL OPENINGSWell Interval:                    6Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    18Diameter (in):                    Not ReportedCasing Above Surface:
                    660Bottom Depth (ft):                    590Top Depth (ft):
                    CASINGWell Interval:                    5Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    24Diameter (in):                    +Casing Above Surface:
                    650Bottom Depth (ft):                    3Top Depth (ft):
                    CASINGWell Interval:                    4Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    Not ReportedCasing Material:                    Not ReportedType of Well Opening:
                    30Diameter (in):                    Not ReportedCasing Above Surface:
                    650Bottom Depth (ft):                    0Top Depth (ft):
                    ANNULAR CEMENTWell Interval:                    3Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    36Diameter (in):                    Not ReportedCasing Above Surface:
                    50Bottom Depth (ft):                    0Top Depth (ft):
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                    WELL OPENINGSWell Interval:                    14Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    930Bottom Depth (ft):                    906Top Depth (ft):
                    CASINGWell Interval:                    13Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    54Opening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    906Bottom Depth (ft):                    852Top Depth (ft):
                    WELL OPENINGSWell Interval:                    12Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    852Bottom Depth (ft):                    846Top Depth (ft):
                    CASINGWell Interval:                    11Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    70Opening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    846Bottom Depth (ft):                    776Top Depth (ft):
                    WELL OPENINGSWell Interval:                    10Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    18Diameter (in):                    Not ReportedCasing Above Surface:
                    776Bottom Depth (ft):                    743Top Depth (ft):
                    CASINGWell Interval:                    9Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    25Opening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    18Diameter (in):                    Not ReportedCasing Above Surface:
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                    63Geo Unit Thickness (ft):                    120Bottom Geo Unit Below Surface (ft):
                    57Top Geo Unit Below Surface (ft):                    2Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    57Geo Unit Thickness (ft):                    57Bottom Geo Unit Below Surface (ft):
                    0Top Geo Unit Below Surface (ft):                    1Record #:

Geologic Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    Not ReportedCasing Material:                    Not ReportedType of Well Opening:
                    32Diameter (in):                    Not ReportedCasing Above Surface:
                    995Bottom Depth (ft):                    600Top Depth (ft):
                    ANNULAR GRAVEL PACKWell Interval:                    18Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    995Bottom Depth (ft):                    968Top Depth (ft):
                    CASINGWell Interval:                    17Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    14Opening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    968Bottom Depth (ft):                    954Top Depth (ft):
                    WELL OPENINGSWell Interval:                    16Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    954Bottom Depth (ft):                    940Top Depth (ft):
                    CASINGWell Interval:                    15Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    10Opening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    940Bottom Depth (ft):                    930Top Depth (ft):
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                    398Top Geo Unit Below Surface (ft):                    9Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    38Geo Unit Thickness (ft):                    398Bottom Geo Unit Below Surface (ft):
                    360Top Geo Unit Below Surface (ft):                    8Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    20Geo Unit Thickness (ft):                    360Bottom Geo Unit Below Surface (ft):
                    340Top Geo Unit Below Surface (ft):                    7Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    79Geo Unit Thickness (ft):                    340Bottom Geo Unit Below Surface (ft):
                    261Top Geo Unit Below Surface (ft):                    6Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    33Geo Unit Thickness (ft):                    261Bottom Geo Unit Below Surface (ft):
                    228Top Geo Unit Below Surface (ft):                    5Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    90Geo Unit Thickness (ft):                    228Bottom Geo Unit Below Surface (ft):
                    138Top Geo Unit Below Surface (ft):                    4Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    18Geo Unit Thickness (ft):                    138Bottom Geo Unit Below Surface (ft):
                    120Top Geo Unit Below Surface (ft):                    3Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, CLAYGeo Unit Description:
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Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    39Geo Unit Thickness (ft):                    552Bottom Geo Unit Below Surface (ft):
                    513Top Geo Unit Below Surface (ft):                    15Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    8Geo Unit Thickness (ft):                    513Bottom Geo Unit Below Surface (ft):
                    505Top Geo Unit Below Surface (ft):                    14Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    65Geo Unit Thickness (ft):                    505Bottom Geo Unit Below Surface (ft):
                    440Top Geo Unit Below Surface (ft):                    13Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    8Geo Unit Thickness (ft):                    440Bottom Geo Unit Below Surface (ft):
                    432Top Geo Unit Below Surface (ft):                    12Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    24Geo Unit Thickness (ft):                    432Bottom Geo Unit Below Surface (ft):
                    408Top Geo Unit Below Surface (ft):                    11Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SHALEGeo Unit Description:

                    8Geo Unit Thickness (ft):                    408Bottom Geo Unit Below Surface (ft):
                    400Top Geo Unit Below Surface (ft):                    10Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    ROCKGeo Unit Description:

                    2Geo Unit Thickness (ft):                    400Bottom Geo Unit Below Surface (ft):
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Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    12Geo Unit Thickness (ft):                    716Bottom Geo Unit Below Surface (ft):
                    704Top Geo Unit Below Surface (ft):                    22Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    44Geo Unit Thickness (ft):                    704Bottom Geo Unit Below Surface (ft):
                    660Top Geo Unit Below Surface (ft):                    21Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    34Geo Unit Thickness (ft):                    660Bottom Geo Unit Below Surface (ft):
                    626Top Geo Unit Below Surface (ft):                    20Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    18Geo Unit Thickness (ft):                    626Bottom Geo Unit Below Surface (ft):
                    608Top Geo Unit Below Surface (ft):                    19Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    6Geo Unit Thickness (ft):                    608Bottom Geo Unit Below Surface (ft):
                    602Top Geo Unit Below Surface (ft):                    18Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    44Geo Unit Thickness (ft):                    602Bottom Geo Unit Below Surface (ft):
                    558Top Geo Unit Below Surface (ft):                    17Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    6Geo Unit Thickness (ft):                    558Bottom Geo Unit Below Surface (ft):
                    552Top Geo Unit Below Surface (ft):                    16Record #:
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                    Not ReportedRemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    DRILLCollecting Agency:

                    -277Feet below Ground Surface:                    19980216Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    84Geo Unit Thickness (ft):                    1056Bottom Geo Unit Below Surface (ft):
                    972Top Geo Unit Below Surface (ft):                    28Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    22Geo Unit Thickness (ft):                    972Bottom Geo Unit Below Surface (ft):
                    950Top Geo Unit Below Surface (ft):                    27Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SHALEGeo Unit Description:

                    10Geo Unit Thickness (ft):                    950Bottom Geo Unit Below Surface (ft):
                    940Top Geo Unit Below Surface (ft):                    26Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND W/ SMALL HARDGeo Unit Description:

                    172Geo Unit Thickness (ft):                    940Bottom Geo Unit Below Surface (ft):
                    768Top Geo Unit Below Surface (ft):                    25Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    26Geo Unit Thickness (ft):                    768Bottom Geo Unit Below Surface (ft):
                    742Top Geo Unit Below Surface (ft):                    24Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    26Geo Unit Thickness (ft):                    742Bottom Geo Unit Below Surface (ft):
                    716Top Geo Unit Below Surface (ft):                    23Record #:
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                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    Not ReportedCasing Material:                    Not ReportedType of Well Opening:
                    26Diameter (in):                    Not ReportedCasing Above Surface:
                    1070Bottom Depth (ft):                    0Top Depth (ft):
                    ANNULAR CEMENTWell Interval:                    3Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    30Diameter (in):                    Not ReportedCasing Above Surface:
                    50Bottom Depth (ft):                    0Top Depth (ft):
                    CASINGWell Interval:                    2Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    Not ReportedCasing Material:                    Not ReportedType of Well Opening:
                    36Diameter (in):                    Not ReportedCasing Above Surface:
                    50Bottom Depth (ft):                    0Top Depth (ft):
                    ANNULAR CEMENTWell Interval:                    1Record #:

Construction Information:

                    84Elevation:                    TCEQLocating Agency:
                    G1010013RNWater Source:                    1010013PWS ID:

                    Public Water Supply Sources DatabasesDatabase:

Q115
WNW
1/2 - 1 Mile
Higher

TXEQ70000009385TX WELLS

          155834Plugging Rpt #:          noInjurious Water Quality:
          17Borehole Depth (ft):          MonitorProposed Use:
          New WellWell Type:          415483Well Report #:

          Submitted Drillers Reports DatabaseDatabase:

U114
NE
1/2 - 1 Mile
Lower

TXMON6000408690TX WELLS

17Borehole Depth (ft):MonitorWell Type:
155834Plugging Rpt #:415483Well Report #:

Submitted Drillers Reports Database (Plugged)Database:

U113
NE
1/2 - 1 Mile
Lower

TXPLU6000153535TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1168Bottom Depth (ft):                    1144Top Depth (ft):
                    CASINGWell Interval:                    9Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1144Bottom Depth (ft):                    1138Top Depth (ft):
                    WELL OPENINGSWell Interval:                    8Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1138Bottom Depth (ft):                    1114Top Depth (ft):
                    CASINGWell Interval:                    7Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1114Bottom Depth (ft):                    1081Top Depth (ft):
                    WELL OPENINGSWell Interval:                    6Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1081Bottom Depth (ft):                    1010Top Depth (ft):
                    CASINGWell Interval:                    5Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    20Diameter (in):                    +Casing Above Surface:
                    1070Bottom Depth (ft):                    3Top Depth (ft):
                    CASINGWell Interval:                    4Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
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                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1296Bottom Depth (ft):                    1274Top Depth (ft):
                    CASINGWell Interval:                    15Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1274Bottom Depth (ft):                    1230Top Depth (ft):
                    WELL OPENINGSWell Interval:                    14Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1230Bottom Depth (ft):                    1204Top Depth (ft):
                    CASINGWell Interval:                    13Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1204Bottom Depth (ft):                    1198Top Depth (ft):
                    WELL OPENINGSWell Interval:                    12Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1198Bottom Depth (ft):                    1174Top Depth (ft):
                    CASINGWell Interval:                    11Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1174Bottom Depth (ft):                    1168Top Depth (ft):
                    WELL OPENINGSWell Interval:                    10Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
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                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1402Bottom Depth (ft):                    1378Top Depth (ft):
                    CASINGWell Interval:                    21Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1378Bottom Depth (ft):                    1346Top Depth (ft):
                    WELL OPENINGSWell Interval:                    20Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1346Bottom Depth (ft):                    1342Top Depth (ft):
                    CASINGWell Interval:                    19Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1342Bottom Depth (ft):                    1330Top Depth (ft):
                    WELL OPENINGSWell Interval:                    18Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1330Bottom Depth (ft):                    1304Top Depth (ft):
                    CASINGWell Interval:                    17Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1304Bottom Depth (ft):                    1296Top Depth (ft):
                    WELL OPENINGSWell Interval:                    16Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
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                    1554Bottom Depth (ft):                    1522Top Depth (ft):
                    CASINGWell Interval:                    27Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1522Bottom Depth (ft):                    1516Top Depth (ft):
                    WELL OPENINGSWell Interval:                    26Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1516Bottom Depth (ft):                    1488Top Depth (ft):
                    CASINGWell Interval:                    25Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1488Bottom Depth (ft):                    1432Top Depth (ft):
                    WELL OPENINGSWell Interval:                    24Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1432Bottom Depth (ft):                    1408Top Depth (ft):
                    CASINGWell Interval:                    23Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1408Bottom Depth (ft):                    1402Top Depth (ft):
                    WELL OPENINGSWell Interval:                    22Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
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                    CASINGWell Interval:                    33Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1642Bottom Depth (ft):                    1618Top Depth (ft):
                    WELL OPENINGSWell Interval:                    32Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1618Bottom Depth (ft):                    1602Top Depth (ft):
                    CASINGWell Interval:                    31Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1602Bottom Depth (ft):                    1586Top Depth (ft):
                    WELL OPENINGSWell Interval:                    30Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1586Bottom Depth (ft):                    1560Top Depth (ft):
                    CASINGWell Interval:                    29Record #:

Construction Information:

                    Not ReportedPacker Material:
                    Not ReportedOpening Method:                    Not ReportedOpening Length (ft):
                    STAINLESS STEELOpening Material:                    Not ReportedCasing Material:

                    WIRE-WOUND SCREENType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1560Bottom Depth (ft):                    1554Top Depth (ft):
                    WELL OPENINGSWell Interval:                    28Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    12Geo Unit Thickness (ft):                    132Bottom Geo Unit Below Surface (ft):
                    120Top Geo Unit Below Surface (ft):                    5Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    30Geo Unit Thickness (ft):                    120Bottom Geo Unit Below Surface (ft):
                    90Top Geo Unit Below Surface (ft):                    4Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    22Geo Unit Thickness (ft):                    90Bottom Geo Unit Below Surface (ft):
                    68Top Geo Unit Below Surface (ft):                    3Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY CLAYGeo Unit Description:

                    7Geo Unit Thickness (ft):                    68Bottom Geo Unit Below Surface (ft):
                    61Top Geo Unit Below Surface (ft):                    2Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    61Geo Unit Thickness (ft):                    61Bottom Geo Unit Below Surface (ft):
                    0Top Geo Unit Below Surface (ft):                    1Record #:

Geologic Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    Not ReportedCasing Material:                    Not ReportedType of Well Opening:
                    32Diameter (in):                    Not ReportedCasing Above Surface:
                    1684Bottom Depth (ft):                    1070Top Depth (ft):
                    ANNULAR GRAVEL PACKWell Interval:                    34Record #:

Construction Information:

                    Not ReportedPacker Material:                    Not ReportedOpening Method:
                    Not ReportedOpening Length (ft):                    Not ReportedOpening Material:
                    STEELCasing Material:                    Not ReportedType of Well Opening:
                    14Diameter (in):                    Not ReportedCasing Above Surface:
                    1667Bottom Depth (ft):                    1642Top Depth (ft):
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, CLAYGeo Unit Description:

                    6Geo Unit Thickness (ft):                    427Bottom Geo Unit Below Surface (ft):
                    421Top Geo Unit Below Surface (ft):                    12Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    18Geo Unit Thickness (ft):                    421Bottom Geo Unit Below Surface (ft):
                    403Top Geo Unit Below Surface (ft):                    11Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    52Geo Unit Thickness (ft):                    403Bottom Geo Unit Below Surface (ft):
                    351Top Geo Unit Below Surface (ft):                    10Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    27Geo Unit Thickness (ft):                    351Bottom Geo Unit Below Surface (ft):
                    324Top Geo Unit Below Surface (ft):                    9Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    58Geo Unit Thickness (ft):                    324Bottom Geo Unit Below Surface (ft):
                    266Top Geo Unit Below Surface (ft):                    8Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    37Geo Unit Thickness (ft):                    266Bottom Geo Unit Below Surface (ft):
                    229Top Geo Unit Below Surface (ft):                    7Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    97Geo Unit Thickness (ft):                    229Bottom Geo Unit Below Surface (ft):
                    132Top Geo Unit Below Surface (ft):                    6Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    39Geo Unit Thickness (ft):                    666Bottom Geo Unit Below Surface (ft):
                    627Top Geo Unit Below Surface (ft):                    19Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    18Geo Unit Thickness (ft):                    627Bottom Geo Unit Below Surface (ft):
                    609Top Geo Unit Below Surface (ft):                    18Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    49Geo Unit Thickness (ft):                    609Bottom Geo Unit Below Surface (ft):
                    560Top Geo Unit Below Surface (ft):                    17Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SHALEGeo Unit Description:

                    47Geo Unit Thickness (ft):                    560Bottom Geo Unit Below Surface (ft):
                    513Top Geo Unit Below Surface (ft):                    16Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, CLAYGeo Unit Description:

                    8Geo Unit Thickness (ft):                    513Bottom Geo Unit Below Surface (ft):
                    505Top Geo Unit Below Surface (ft):                    15Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    65Geo Unit Thickness (ft):                    505Bottom Geo Unit Below Surface (ft):
                    440Top Geo Unit Below Surface (ft):                    14Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    13Geo Unit Thickness (ft):                    440Bottom Geo Unit Below Surface (ft):
                    427Top Geo Unit Below Surface (ft):                    13Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    15Geo Unit Thickness (ft):                    763Bottom Geo Unit Below Surface (ft):
                    748Top Geo Unit Below Surface (ft):                    26Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND W/ SHALEGeo Unit Description:

                    1Geo Unit Thickness (ft):                    748Bottom Geo Unit Below Surface (ft):
                    747Top Geo Unit Below Surface (ft):                    25Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SHALEGeo Unit Description:

                    25Geo Unit Thickness (ft):                    747Bottom Geo Unit Below Surface (ft):
                    722Top Geo Unit Below Surface (ft):                    24Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, GRAVELGeo Unit Description:

                    11Geo Unit Thickness (ft):                    722Bottom Geo Unit Below Surface (ft):
                    711Top Geo Unit Below Surface (ft):                    23Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY SHALEGeo Unit Description:

                    15Geo Unit Thickness (ft):                    711Bottom Geo Unit Below Surface (ft):
                    696Top Geo Unit Below Surface (ft):                    22Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    1Geo Unit Thickness (ft):                    696Bottom Geo Unit Below Surface (ft):
                    695Top Geo Unit Below Surface (ft):                    21Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SHALEGeo Unit Description:

                    29Geo Unit Thickness (ft):                    695Bottom Geo Unit Below Surface (ft):
                    666Top Geo Unit Below Surface (ft):                    20Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    6Geo Unit Thickness (ft):                    961Bottom Geo Unit Below Surface (ft):
                    955Top Geo Unit Below Surface (ft):                    33Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY SHALEGeo Unit Description:

                    30Geo Unit Thickness (ft):                    955Bottom Geo Unit Below Surface (ft):
                    925Top Geo Unit Below Surface (ft):                    32Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    12Geo Unit Thickness (ft):                    925Bottom Geo Unit Below Surface (ft):
                    913Top Geo Unit Below Surface (ft):                    31Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    127Geo Unit Thickness (ft):                    913Bottom Geo Unit Below Surface (ft):
                    786Top Geo Unit Below Surface (ft):                    30Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND, GRAVELGeo Unit Description:

                    2Geo Unit Thickness (ft):                    786Bottom Geo Unit Below Surface (ft):
                    784Top Geo Unit Below Surface (ft):                    29Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    16Geo Unit Thickness (ft):                    784Bottom Geo Unit Below Surface (ft):
                    768Top Geo Unit Below Surface (ft):                    28Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY CLAYGeo Unit Description:

                    5Geo Unit Thickness (ft):                    768Bottom Geo Unit Below Surface (ft):
                    763Top Geo Unit Below Surface (ft):                    27Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    37Geo Unit Thickness (ft):                    1119Bottom Geo Unit Below Surface (ft):
                    1082Top Geo Unit Below Surface (ft):                    40Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    7Geo Unit Thickness (ft):                    1082Bottom Geo Unit Below Surface (ft):
                    1075Top Geo Unit Below Surface (ft):                    39Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    14Geo Unit Thickness (ft):                    1075Bottom Geo Unit Below Surface (ft):
                    1061Top Geo Unit Below Surface (ft):                    38Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    49Geo Unit Thickness (ft):                    1061Bottom Geo Unit Below Surface (ft):
                    1012Top Geo Unit Below Surface (ft):                    37Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    6Geo Unit Thickness (ft):                    1012Bottom Geo Unit Below Surface (ft):
                    1006Top Geo Unit Below Surface (ft):                    36Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    32Geo Unit Thickness (ft):                    1006Bottom Geo Unit Below Surface (ft):
                    974Top Geo Unit Below Surface (ft):                    35Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    13Geo Unit Thickness (ft):                    974Bottom Geo Unit Below Surface (ft):
                    961Top Geo Unit Below Surface (ft):                    34Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND (CUT GOOD)Geo Unit Description:

                    28Geo Unit Thickness (ft):                    1327Bottom Geo Unit Below Surface (ft):
                    1299Top Geo Unit Below Surface (ft):                    47Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    8Geo Unit Thickness (ft):                    1299Bottom Geo Unit Below Surface (ft):
                    1291Top Geo Unit Below Surface (ft):                    46Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SANDGeo Unit Description:

                    7Geo Unit Thickness (ft):                    1291Bottom Geo Unit Below Surface (ft):
                    1284Top Geo Unit Below Surface (ft):                    45Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY SHALEGeo Unit Description:

                    52Geo Unit Thickness (ft):                    1284Bottom Geo Unit Below Surface (ft):
                    1232Top Geo Unit Below Surface (ft):                    44Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SAND W/ SHALEGeo Unit Description:

                    13Geo Unit Thickness (ft):                    1232Bottom Geo Unit Below Surface (ft):
                    1219Top Geo Unit Below Surface (ft):                    43Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    10Geo Unit Thickness (ft):                    1219Bottom Geo Unit Below Surface (ft):
                    1209Top Geo Unit Below Surface (ft):                    42Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    90Geo Unit Thickness (ft):                    1209Bottom Geo Unit Below Surface (ft):
                    1119Top Geo Unit Below Surface (ft):                    41Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SHALEGeo Unit Description:

                    6Geo Unit Thickness (ft):                    1534Bottom Geo Unit Below Surface (ft):
                    1528Top Geo Unit Below Surface (ft):                    54Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    26Geo Unit Thickness (ft):                    1528Bottom Geo Unit Below Surface (ft):
                    1502Top Geo Unit Below Surface (ft):                    53Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    74Geo Unit Thickness (ft):                    1502Bottom Geo Unit Below Surface (ft):
                    1428Top Geo Unit Below Surface (ft):                    52Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    5Geo Unit Thickness (ft):                    1428Bottom Geo Unit Below Surface (ft):
                    1423Top Geo Unit Below Surface (ft):                    51Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SHALEGeo Unit Description:

                    12Geo Unit Thickness (ft):                    1423Bottom Geo Unit Below Surface (ft):
                    1411Top Geo Unit Below Surface (ft):                    50Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY SHALEGeo Unit Description:

                    12Geo Unit Thickness (ft):                    1411Bottom Geo Unit Below Surface (ft):
                    1399Top Geo Unit Below Surface (ft):                    49Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    CLAYGeo Unit Description:

                    72Geo Unit Thickness (ft):                    1399Bottom Geo Unit Below Surface (ft):
                    1327Top Geo Unit Below Surface (ft):                    48Record #:

Geologic Information:
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    6Geo Unit Thickness (ft):                    1729Bottom Geo Unit Below Surface (ft):
                    1723Top Geo Unit Below Surface (ft):                    61Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    95Geo Unit Thickness (ft):                    1723Bottom Geo Unit Below Surface (ft):
                    1628Top Geo Unit Below Surface (ft):                    60Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY SHALE, SHALEGeo Unit Description:

                    16Geo Unit Thickness (ft):                    1628Bottom Geo Unit Below Surface (ft):
                    1612Top Geo Unit Below Surface (ft):                    59Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    17Geo Unit Thickness (ft):                    1612Bottom Geo Unit Below Surface (ft):
                    1595Top Geo Unit Below Surface (ft):                    58Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    42Geo Unit Thickness (ft):                    1595Bottom Geo Unit Below Surface (ft):
                    1553Top Geo Unit Below Surface (ft):                    57Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    18Geo Unit Thickness (ft):                    1553Bottom Geo Unit Below Surface (ft):
                    1535Top Geo Unit Below Surface (ft):                    56Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDY SHALEGeo Unit Description:

                    1Geo Unit Thickness (ft):                    1535Bottom Geo Unit Below Surface (ft):
                    1534Top Geo Unit Below Surface (ft):                    55Record #:

Geologic Information:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    15Geo Unit Thickness (ft):                    1860Bottom Geo Unit Below Surface (ft):
                    1845Top Geo Unit Below Surface (ft):                    68Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    41Geo Unit Thickness (ft):                    1845Bottom Geo Unit Below Surface (ft):
                    1804Top Geo Unit Below Surface (ft):                    67Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    3Geo Unit Thickness (ft):                    1804Bottom Geo Unit Below Surface (ft):
                    1801Top Geo Unit Below Surface (ft):                    66Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    HARD SANDGeo Unit Description:

                    18Geo Unit Thickness (ft):                    1801Bottom Geo Unit Below Surface (ft):
                    1783Top Geo Unit Below Surface (ft):                    65Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    29Geo Unit Thickness (ft):                    1783Bottom Geo Unit Below Surface (ft):
                    1754Top Geo Unit Below Surface (ft):                    64Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    9Geo Unit Thickness (ft):                    1754Bottom Geo Unit Below Surface (ft):
                    1745Top Geo Unit Below Surface (ft):                    63Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    16Geo Unit Thickness (ft):                    1745Bottom Geo Unit Below Surface (ft):
                    1729Top Geo Unit Below Surface (ft):                    62Record #:

Geologic Information:
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                    FORMERLY G1011591ARemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    DRILLCollecting Agency:

                    -287Feet below Ground Surface:                    19730425Date Water Level Measure:

Water Level Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    8Geo Unit Thickness (ft):                    1927Bottom Geo Unit Below Surface (ft):
                    1919Top Geo Unit Below Surface (ft):                    74Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    ROCKGeo Unit Description:

                    26Geo Unit Thickness (ft):                    1919Bottom Geo Unit Below Surface (ft):
                    1893Top Geo Unit Below Surface (ft):                    73Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    5Geo Unit Thickness (ft):                    1893Bottom Geo Unit Below Surface (ft):
                    1888Top Geo Unit Below Surface (ft):                    72Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    18Geo Unit Thickness (ft):                    1888Bottom Geo Unit Below Surface (ft):
                    1870Top Geo Unit Below Surface (ft):                    71Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SANDGeo Unit Description:

                    5Geo Unit Thickness (ft):                    1870Bottom Geo Unit Below Surface (ft):
                    1865Top Geo Unit Below Surface (ft):                    70Record #:

Geologic Information:

                    Not ReportedRemarks:
                    DRILLERS DESCRIPTION OF FORMATION GEOLOGYSource of Geo Data:
                    SHALEGeo Unit Description:

                    5Geo Unit Thickness (ft):                    1865Bottom Geo Unit Below Surface (ft):
                    1860Top Geo Unit Below Surface (ft):                    69Record #:

Geologic Information:
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                    FORMERLY G1011591ARemarks:
                    AIR LINECollection Method:                    USGSCollecting Agency:
                    -342.0Feet below Ground Surface:                    19970107Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    ELECTRIC TAPECollection Method:                    USGSCollecting Agency:
                    -388.0Feet below Ground Surface:                    19960925Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    ELECTRIC TAPECollection Method:                    USGSCollecting Agency:
                    -339.0Feet below Ground Surface:                    19960110Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    ANALOG\GRAPHIC RECORDERCollection Method:                    USGSCollecting Agency:
                    -336.0Feet below Ground Surface:                    19950111Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    AIR LINECollection Method:                    USGSCollecting Agency:
                    -367.0Feet below Ground Surface:                    19930106Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -340.0Feet below Ground Surface:                    19920115Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    STEEL TAPECollection Method:                    USGSCollecting Agency:
                    -354.0Feet below Ground Surface:                    19910126Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    REPORTED - METHOD NOT KNOWNCollection Method:
                    DRILLCollecting Agency:

                    -336Feet below Ground Surface:                    19860116Date Water Level Measure:

Water Level Information:

                    FORMERLY G1011591ARemarks:
                    AIR LINECollection Method:                    USGSCollecting Agency:
                    -335.0Feet below Ground Surface:                    19940105Date Water Level Measure:

Water Level Information:
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Date: 2-28-98
Average Water Table Depth: Not Reported
Deepest Water Table Depth: 9.05
Shallowest Water Table Depth: 6.8
Groundwater Flow: VARIES
Site ID: 1086671G

SE
1/4 - 1/2 Mile
Lower

58921AQUIFLOW

          1080Depth to 1st Screen (ft):          1620Depth (ft):
          14Diameter:          1997Year Drilled:
          ActiveActive:          Public SupplyUsage:
          1/31/2022Exp Date of Permit:          2/1/2021Start Date of Permit:
          215024Permit #:          Houston, City ofPermittee:
          6075Well #:          Water Well DatabaseDatabase:

Q116
WNW
1/2 - 1 Mile
Higher

TXHG60000005041TX WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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Not ReportedSide Track:Not ReportedRadioactive:
Dry HoleWell Type:1Current Wells  #:
42201API #:176755Bottom ID:
Not ReportedWell Number:176755Surface ID:

1
NNW
1/2 - 1 Mile

TXOG90001088944OIL_GAS

Map ID
Direction
Distance EDR ID NumberDatabase
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C-01

PROJECT
LOCATION

MASS GRADING AND DETENTION

KEY MAP NO 529N
VICINITY MAP

KIRKWOOD CROSSING

OWNER/DEVELOPER
BISSONNET 136, LLC
855 AUGUSTA DRIVE #3
HOUSTON, TEXAS 77057
TEL: (650) 638-0900
CONTACT: MARK LESTER

STATE OF TEXAS
REGISTRATION NO. F-928

FOR

CIVIL CONSTRUCTION PLANS

Know what'sbelow.
before you dig.Call

PHASE 1
CITY OF HOUSTON

HARRIS COUNTY, TEXAS
CITY PROJECT NO. 22082076

DECEMBER 2023

SHEET INDEX

KIRKWOOD CROSSING
HOUSTON, TX 77048

SHEET NO. DESCRIPTION
C-01 COVER SHEET
C-02 HARRIS COUNTY ENGINEERING REVIEW SHEET
C-03 HCFCD REVIEW SHEET
C-04 GENERAL CONSTRUCTION NOTES (1 OF 2)

C-04.1 GENERAL CONSTRUCTION NOTES (2 OF 2)
C-05 DEMOLITION PLAN

C-05.1 OVERALL DEVELOPMENT PLAN
C-05.2 EXISTING DRAINAGE AREA MAP
C05.3 PHASE 1 DETENTION SERVICE AREA MAP
C-06 DETENTION SERVICE AREA MAP
C-07 BASIN 1 LAYOUT
C-08 BASIN 2 LAYOUT
C-09 BASIN 3 LAYOUT
C-10 BASIN CROSS SECTION
C-11 DRAINAGE CHANNEL 2 P&P (STA 8+50 TO 17+50)
C-12 DRAINAGE CHANNEL 2 P&P (STA 17+50 TO 26+50)
C-13 DRAINAGE CHANNEL 2 P&P (STA 26+50 TO END)
C-14 DRAINAGE CHANNEL 3 P&P (START TO 9+50)
C-15 DRAINAGE CHANNEL 3 P&P (STA 9+50 TO 18+50)
C-16 DRAINAGE CHANNEL 3 P&P (STA 18+50 TO END)
C-17 CULVERT B P&P

C-17.1 OUTFALL P&P
C-18 CHANNEL CROSS SECTIONS
C-19 STORMWATER POLLUTION PREVENTION PLAN
C-20 MASS GRADING OVERALL

C-20.1 MASS GRADING LAYOUT (SHEET 1 OF 2)
C-20.1 MASS GRADING LAYOUT (SHEET 2 OF 2)
C-21 CLAY CAP EXCAVATION
C-22 SWPPP DETAILS
C-23 STORM SEWER DETAILS (SHEET 1 OF 3)
C-24 STORM SEWER DETAILS (SHEET 2 OF 3)
C-25 STORM SEWER DETAILS (SHEET 3 OF 3)
C-26 HCFCD STORM SEWER AND RIPRAP DETAILS
C-27 HCFCD INTERCEPTOR STRUCTURE DETAILS
C-28 CONCRETE HEADWALLS DETAIL

ENGINEER

11700 KATY FREEWAY
SUITE 800
HOUSTON, TEXAS 77079
TEL: (281) 597-9300
CONTACT: ROSIE KAETZER, P.E.

HARRIS COUNTY MAY HAVE EXISTING UNDERGROUND/OVERHEAD UTILITIES WITHIN THE PROPOSED
PROJECT LIMITS. PLEASE CONTACT THE CALL CENTER AT 713-881-3210, OR SUBMIT A WORK ORDER

REQUEST THROUGH HTTP://WWW.ENG.HCTX.NET/SIGNALOUT TO OBTAIN FIELD LOCATES.

48-HOUR NOTICE: CONTRACTOR SHALL NOTIFY HARRIS COUNTY PRIOR TO COMMENCING
CONSTRUCTION AND/OR BACKFILLING ANY UTILITIES. CONTRACTOR(S) TO CONTACT

PUBLIC REVIEW DEPARTMENT @ (713-274-3931) OR PUBLIC.REVIEW@HCPID.ORG.

*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

NOTE: PROPOSED DRIVEWAY & SIDEWALKS ARE PART OF OCE & PW PLANS. SIDEWALKS
ARE BASED ON PLANNING DEPARTMENT REQUIREMENTS.
ILMS NO. 23005786

NO WATER AND SANITARY SEWER LINE IS PROPOSED IN THIS PROJECT.

ILMS No. 22082076

N.T.S.

IH 45

HWY 290

N.T.S.
 LOCATION MAP

ALIEF-
CLODINE

IH 10

610 LOOP
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 45

H
W

Y 
59

BELTWAY 8HW
Y 59

IH 10

HWY 290

HWY 6

HW
Y 249

HW
Y 3

NORTH

HOUSTON

DRAINAGE
CHANNEL
D120-00-00

THE SUBJECT PROPERTY IS ADDRESSED AT 12000 BISSONNET STREET, HOUSTON,
TEXAS 77099.  THE SUBJECT PROPERTY IS PART OF AND SURROUNDED BY THE
+/-118.778-ACRE DOTY SAND PIT VENTURE (DSPV) LANDFILL.  THE DSPV LANDFILL
BEGAN AS A SAND MINING OPERATION IN ABOUT 1960 AND TRANSITIONED TO
LANDFILL BEFORE 1978 AND CONTINUED TO OPERATE AS A LANDFILL UNTIL ITS
CLOSURE IN 1999.  IN 1981 THE DSPV LANDFILL RECEIVED A PERMIT FROM THE
TEXAS DEPARTMENT OF HEALTH (TDH), [NOW THE TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY (TCEQ)] TO OPERATE THE SITE AS A TYPE IV LANDFILL
FOR CONSTRUCTION AND DEMOLITION DEBRIS DISPOSAL.  THE SITE WAS
SUBSEQUENTLY ISSUED MUNICIPAL SOLID WASTE (MSW) PERMIT NO. 1247 BY TCEQ
IN 1985.  MSW PERMIT NO. 1247 IS ACTIVE AND THE SITE HAS BEEN IN POST
CLOSURE CARE SINCE 1999. THE CURRENT TCEQ MSW PERMIT NO. 1247 PERMITTEE
IS NORTHWEST METRO HOLDINGS, CS 34, LLC OF BURLINGAME, CALIFORNIA.

LOCATED ADJACENTLY NORTH AND EAST OF THE DSPV LANDFILL IS THE +/-
18.11-ACRE OLSHAN DEMOLISHING LANDFILL (FORMERLY MSW PERMIT NO. 1259),
ALSO A CLOSED TYPE IV LANDFILL THAT REPORTEDLY RECEIVED CONSTRUCTION
DEBRIS WASTE FROM SEPTEMBER 1976 UNTIL JULY 1987.  IN 2002, THE OLSHAN
LANDFILL ENDED POST CLOSURE CARE, AND THE MSW PERMIT WAS REVOKED BY
TCEQ.

THE SUGAR HILLS GOLF COURSE WAS DEVELOPED ABOVE THE DSPV LANDFILL AND
OLSHAN DEMOLISHING LANDFILL AND OPERATED FROM APPROXIMATELY 2000 TO
2005 WITH AN ADDRESS OF 12000 BISSONNET STREET.  SINCE THE SUGAR HILLS
GOLF COURSE CLOSED, BOTH LANDFILLS HAVE REMAINED DEVELOPED AS A GOLF
COURSE, THOUGH ONLY SPARINGLY MAINTAINED.

IN APRIL 2016, ECO 1 DEVELOPMENT, LLC (ECO 1), A PRIOR MSW PERMITTEE,
RECEIVED A TYPE IX REGISTRATION NO. 40286 FROM TCEQ FOR MINING OF THE
OLSHAN DEMOLISHING LANDFILL UNDER 30 TEXAS ADMINISTRATIVE CODE (TAC)
CHAPTER 330, SUBCHAPTER N.  ECO 1 REMOVED SOME GOLF COURSE SOIL FROM
THE OLSHAN DEMOLISHING LANDFILL, BUT NEVER ACTIVELY MINED WASTE
MATERIAL UNDER THE TYPE IX REGISTRATION.  TCEQ REVOKED THE TYPE IX
REGISTRATION ON AUGUST 1, 2019 FOR LACK OF ACTIVITY.  HOWEVER, FOR THE
REGISTRATION NO. 40286 APPLICATION, ECO 1 PERFORMED 6 TEST PITS ON THE
OLSHAN DEMOLISHING LANDFILL FOR WASTE CHARACTERIZATION, SOIL AND
LEACHATE TESTING AND WASTE DEPTH DETERMINATION.  FROM THE 6 TEST PITS,
ECO 1 EXCAVATED ABOUT 1,700 CUBIC YARDS OF MATERIAL WHICH SKA
CATEGORIZED AS 74% SOIL, 10% WOOD, 10% CONCRETE, 3% METAL, AND 3% OTHER
(PLASTIC, RUBBER, TEXTILES, ETC).  THE MAXIMUM DEPTH OF THE WASTE MATERIAL
WAS REACHED IN TEST PIT 1 AT 26 FEET BELOW GROUND SURFACE (FT-BGS).  THE
AERIAL EXTENT OF WASTE DEPOSITION WAS NOT EVALUATED BY THE TEST PIT
EXCAVATIONS.  ALL WASTE OBSERVED WAS CONSISTENT WITH A TYPE IV LANDFILL
OPERATION.

THE CURRENT PROPERTY OWNER, BISSONNET 136, LLC, ACQUIRED THE PROPERTY
IN JUNE 2019.  A RELATED ENTITY, NORTHWEST METRO HOLDINGS, CS 34, LLC
BECAME THE MSW NO. 1247 PERMITTEE AFTER A TRANSFER PERMIT MODIFICATION
WAS APPROVED BY TCEQ ON JUNE 4 2020.

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023

2



48201C0840L
eff. 6/18/2007

136.880 ACRES

BISSONNET ST, S KIRKWOOD RD, COOK ROAD

529S, 529N

KIRKWOOD CROSSING SEC 1

HT&B RR CO SURVEY, SECTION 11,

ENGINEER'S CERTIFICATION
I,               , A LICENSED PROFESSIONAL ENGINEER IN THE STATE OF TEXAS, DO HEREBY CERTIFY THAT THE  

INFORMATION PRESENTED ON THIS SHEET IS TRUE AND CORRECT TO THE BEST OF MY KNOWLEDGE AND THAT I AM NOT
VIOLATING ANY PROVISION OF THE CURRENT TEXAS ENGINEERING PRACTICE ACT AND RULES CONCERNING THE PRACTICE OF
ENGINEERING AND PROFESSIONAL ENGINEERING LICENSURE. I CERTIFY TO THE BEST OF MY KNOWLEDGE THAT THE PLANS IN 

THE COMPLETED PROJECT CONSISTS OF DRAWING SHEETS         THRU        .

SEAL

SIGNATURE

THEIR ENTIRETY ARE DESIGNED PER THE HARRIS COUNTY ENGINEERING STANDARDS, REGULATIONS, AND GUIDELINES UNLESS 

FLOOD PLAIN STATUS

DESCRIPTION OF PROPERTY

  COMMERCIAL / OTHER SITE DRAINAGE WATER AND WASTEWATER

PUBLIC 

PUBLIC & PRIVATE

HARRIS COUNTY
ENGINEERING DEPARTMENT

REVIEW SHEET

FIRM PANEL(S) FOR PROPERTY:
FIRM PANEL(S) DATE:
STATUS OF PROPERTY ON MAP

ENTIRELY LOCATED IN UNSHADED ZONE "X"
LOCATED PARTIALLY OR ENTIRELY IN ANY "A" ZONE OR SHADED ZONE "X", 

ELEVATION INFORMATION
BENCHMARK USED

DESCRIPTION OF BENCHMARK INCLUDING ELEVATION, DATUM AND

II. FLOOD PLAIN DETERMINATION BASED ON GROUND ELEVATION

PROPERTY LIES ENTIRELY ABOVE THE BASE FLOOD LEVEL

PROPERTY LIES PARTIALLY OR ENTIRELY BELOW THE BASE FLOOD
AND IN SHADED ZONE "X" 

LEVEL 

YEAR OF ADJUSTMENT

HARRIS COUNTY FLOODPLAIN REFERENCE MARK
HARRIS-GALVESTON COASTAL SUBSIDENCE DISTRICT

RE-DEVELOPMENT AREA (NET NEW DEVELOPED AREA): ______
NEW DEVELOPMENT AREA:

I.  PROPOSED DRAINAGE AREA

NEW AREA______X____=______ACRE FEET 

II.  DETENTION VOLUME 

PROPOSED DETENTION VOLUME = ________ ACRE FEET

III. OUTFALL

EXISTING H.C. STORM SEWER
H.C. ROADSIDE DITCH

OTHER

IV. PUMPED DETENTION FACILITIES

II. SUBDIVISION PROJECTS

PRIVATE WATER & WASTE WATER SYSTEMS

UTILITY DISTRICT/MUNICIPALITY NAME:

PUBLIC WATER & SANITARY

INDIVIDUAL WATER WELL & OSSF 

PRIVATE WATER WELL & SEPTIC SYSTEM

PRIVATE WATER WELL & PUBLIC SANITARY

NONE 

RECORDED PLAT / REPLAT

PAVING

NO LEFT / RIGHT TURN LANE IS PROPOSED
LEFT / RIGHT TURN LANE IS SHOWN ON SHEET

NO MEDIAN CUT OR RELOCATION IS PROPOSED
MEDIAN MODIFICATIONS ARE SHOWN ON SHEET

SHEET NUMBER ___ OF ___HC PROJECT NO.

PROPOSED PLAT / REPLAT
THE PROJECT WAS REVIEWED, HOWEVER, THIS DOES NOT MEAN THE ENTIRE PROJECT, INCLUDING ALL SUPPORTING DATA 
AND CALCULATIONS HAVE BEEN COMPLETELY CHECKED AND VERIFIED. THESE DRAWINGS ARE SIGNED, DATED AND SEALED  
BY A PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE STATE OF TEXAS, WHICH THEREFORE CONVEYS THE ENGINEER'S 
RESPONSIBILITY AND ACCOUNTABILITY. THIS DOES NOT RELIEVE ANY PARTY FROM COMPLYING WITH APPROPRIATE FEDERAL, STATE
AND LOCAL ENVIRONMENTAL RULES, LAWS, AND REGULATIONS AND ANY OTHER LEGALLY ADOPTED REGULATION OR ORDINANCE 

UNTIL SUCH SIGNATURES ARE OBTAINED.  PLAN APPROVAL EXPIRATION TO BE IN ACCORDANCE WITH LOCAL GOVERNEMENT CODE CH. 245.

I. LEGAL DESCRIPTION

I. GENERAL INFORMATION

BENCHMARK (FOR COASTAL AREAS)

DELINEATE FLOODPLAIN BOUNDARY ON CONSTRUCTION DRAWINGS 

DRIVEWAYS (in H.C. ROW only)

II.  HARRIS COUNTY STANDARD DRIVEWAY DETAIL APPEARS ON SHEET ____

I.  NUMBER OF DRIVEWAY APPROACHES PROPOSED INCLUDE WIDENING OR

TRAFFIC CONSIDERATIONS
I.  MEDIAN CUTS

II. LEFT / RIGHT TURN LANE

III. TRAFFIC CONTROL PLAN

TRAFFIC CONTROL SHOWN ON SHEET

NO WORK IN THE RIGHT OF WAY IS PROPOSED THAT 
WOULD INTERFERE WITH TRAFFIC FLOW

DETENTION POND (APPROVED H.C. PRJ NO.): _____________

HCFCD DRAINAGE DITCH UNIT NO.: _____________

III.  DRAINAGE SYSTEM OUTFALLS DIRECTLY TO EXISTING

II.  DESIGN METHOD USED
CITY OF HOUSTON ____ YEAR FREQUENCY
OTHER:  _______________________ 

I.  PROPOSED DRAINAGE SYSTEM TYPE
STORM SEWER
ROADSIDE DITCH

  RESIDENTIAL / SUBDIVISION DRAINAGE

V.  DETENTION PROVIDED BY
DETENTION BASIN IS PART THIS PLAN SET.  SERVICE AREA MAP IS ON SHEET ___ 

H.C. ROADSIDE DITCH (ROAD NAME): ____________ 

V. FLOW RESTRICTOR SIZE

   DETENTION REQUIRED

OUTFALL TO

OUTFALL PIPE SIZE:
RESTRICTOR PIPE SIZE:

VOLUME THAT GRAVITY FLOWS:                          ACRE FEET
VOLUME THAT IS PUMPED:                             ACRE FEET
ENTRANCE VELOCITY INTO ROADSIDE DITCH 

PUMP SPECIFICATIONS AND AUTOMATIC SHUTOFF PLAN FOR ROADSIDE DITCH
OR STORM SEWER:

& STORM SEWER OUTFALLS APPEAR ON SHEET

ROADSIDE DITCH OUTFALL:
ALLOWABLE OUTFALL RATE: 0.0027 x _____ LF Frontage = _____ (CFS)
PROPOSED OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

STORM SEWER OUTFALL
CAPACITY ALLOCATED TO TRACT FROM D. A. MAP: _______ (CFS)
FROM DRAINAGE AREA MAP DATED:
PREPARED BY:

ACTUAL OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

III. FLOODPLAIN STORAGE SUMMARY

A.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE MOVED OR PLACED WITHIN 

(APPLIES ONLY TO PORTION OF LAND LOCATED WITHIN
FLOODPLAIN AS DELINEATED BY FIRM PANEL).

    THE FIRM DELINEATED FLOODPLAIN (FILL, BASE, CONCRETE, ASPHALT, ETC.):
    BELOW 0.2% BASE FLOOD ELEVATION       (2001 ADJ.) CUBIC YARDS

    DELINEATED FLOODPLAIN:
B.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE REMOVED FROM THE FIRM 

      (2001 ADJ.) CUBIC YARDS

1. 3. 4.

5.

2.

7.

SITE REMOVED FROM FLOODPLAIN BY LOMR, LOMR-F, LOMA 
CASE NO.__________ REVISED FLOODPLAIN IS SHOWN ON SHEET____

  CURBING 

4" x 12" CURBING PROPOSED EXCEPT AT MEDIANS AND ISLANDS 
STANDARD 6" CURBING PROPOSED II. 

 I. ISLANDS, MEDIANS AND ALL AREAS NOT TAKING DIRECT DRIVEWAY ACCESS 

VERIFIED BY:

IV.  H.C. OUTFALL CALCULATIONS

IV. TRAFFIC SIGNAL 

LOMR REQUIRED IV. 

NO TRAFFIC SIGNAL IS EXISTING / PROPOSED 

PROPOSED STORM SEWER IS SUBMERGED (AGREEMENT MUST BE PROVIDED).
STATIC W.S.E. @ OUTFALL IS _________________.

  FIRE APPARATUS ACCESS ROAD
REQUIRED AND SHOWN ON SHEET(S)                 
NOT REQUIRED DUE TO                             

VERSION 20.0    MAY 27, 2020 

CURB RAMPS 8.IV. HCAD ACCOUNT NOS. (ALL)

A. ACREAGE:  

A. SUBDIVISION PLAT 

EXISTING TRAFFIC SIGNAL DEVICES (T.C. BOXES AND LOOPS) 
SHOWN ON SHEET 

V. TRAFFIC IMPACT ANALYSIS 
NO TRAFFIC IMPACT ANALYSIS IS REQUIRED 
TRAFFIC IMPACT ANALYSIS HAS BEEN APPROVED ON DATE:_______

PROPOSED TRAFFIC SIGNAL (BY OTHERS) 

.65 (CHANNEL)

.75 (STM SWR)
1.00 (RD. DITCH)
OTHER:

*
*
*
**

RELATED TO LAND DEVELOPMENT. IF THE CITY SIGNATURES ARE REQUIRED BY ORDINANCE, COUNTY PERMITS WILL NOT BE ISSUED 

DATE SHEET NO. DESCRIPTION H.C. APPROVED DATE

DATE

PRIVATE

(2001 ADJ.)

I.  SWPPP: CONSTRUCTION MEASURES. (Complete for ALL projects)

OTHER(S):

DISTURBS >1AC. SITE PLAN & DETAILS ON SHEET(S)

II. APPLICABILITY FOR PERMANENT FEATURES. (must be completed on all projects)

III.  PERMANENT SWQ FEATURES. (COMPLETE IF NOT EXEMPT)

DETAILS AND CALCULATIONS APPEAR ON SHEET(S)
VEGETATIVE CONTROLS USED: (FILTER STRIP, GRASSY SWALE, URBAN FORESTRY) 

PROJECT'S DRAINAGE TIES DIRECTLY INTO AN EXISTING DRAINAGE SYSTEM PRIOR TO

SITE PLAN ON SHEET(S)

6. STORMWATER QUALITY 

POND STRUCTURE USED (WET, DRY, WETLANDS) DETAILS AND CALCULATIONS  
APPEAR ON SHEET(S)

PROJECT DOES NOT MEET THE DEFINITION OF SIGNIFICANT REDEVELOPMENT (Part A,

STORMWATER QUALITY PERMIT REQUIREMENT IS COVERED BY AN EXISTING SWQMP WITHIN
PROJECT TITLE:

HYDRODYNAMIC TYPE SEPARATOR MODEL:

LANDSCAPING 9.
REQUIRED AND SHOWN ON SHEET(S) _________________
NOT REQUIRED 

PERMITS REQUIRED

CRITICAL FACILITY 

STORM WATER QUALITY

CIVIL SITE WORK (PHASE II PERMIT CLASS I (non-floodplain))

10. 

CIVIL SITE WORK (PHASE II PERMIT CLASS II (floodplain))

SUBDIVISION INFRASTRUCTURE PHASE II (NO. OF LOTS = _____ )
BUILDING PERMITS (NO. OF BUILDINGS = _____ )

DRIVEWAY WITH CULVERT _____ CURB AND GUTTER _____

SEPTIC (EXISTING)

NOTICE OF DETENTION AFFIDAVIT REQUIRED

(DRAINAGE LAYOUT PG. NO._____)

A PERMIT IS REQUIRED FOR EACH SCOPE OF WORK ON SITE.
A R.O.W. NOTIFICATION IS REQUIRED FOR EACH SCOPE OF WORK IN HC OR HCFCD ROW.
REFER TO www.eng.hctx.net/permits FOR EACH SCOPE OF WORK IN HC OR IN HCFCD ROW. 

  NOTES:

      SURVEY & ABSTRACT:  

C. ADJACENT ROADS: 

II. PLATTING 

CONFORMING SUBDIVISION

PLAT NAME:

B. STREETS PROPOSED 

ETJ, CITY OF HOUSTON 

NO ETJ 
ETJ, CITY OF 

CITY OF 

III. JURISDICTIONS 

B.    SUBDIVISION:  

NOTES:

(1% BASE FLOOD LEVEL ________)

V. UNOBSTRUCTED VISIBILITY EASEMENT (U.V.E.)
REQUIRED AND SHOWN ON SHEET(S)         
NOT REQUIRED 

SEPTIC (PROPOSED)

H.C. SEPTIC PERMIT/REQUEST NO. ______

P.E. INITIAL

WORK IN HARRIS COUNTY R.O.W.

TURN LANE ____________________________________
UTILITY WORK   ____________________________________

OTHER CONSTRUCTION _________________________________

C.  FILL AREA & VOLUME CALCULATIONS ARE SHOWN ON SHEET

CLOMR REQUIRED 

FOR PROJECTS LOCATED IN ANY FLOODPLAIN
Development constructed or placed in accordance with these plans will comply with all provisions of the Regulations of Harris County, Texas for Floodplain Management.
No net fill is allowed in the flood plain and no fill is allowed in the floodway.
FOUNDATION NOTES: (Applies to only buildings or building additions requiring a class II permit)
All water heaters, furnaces, air conditioning units, electrical distribution panels, and any other mechanical or electrical equipment must be elevated in accordance with
Section 4.05 of Harris County Floodplain regulations.
Any electrical circuit serving a light switch or outlet located below the base (100-year) flood elevation shall be dropped from above and be on a separate breaker.
All materials used below the (100-year) base flood elevation are on approved FEMA Technical Bulletin 2-08 as Class 5 water-resistant, and approved in accordance with
FEMA Technical Bulletin 1-08 for foundation openings.
Critical facilities located in the 0.2% or 500yr floodplain or 1% or 100yr floodplain shall have the lowest floor elevated to 3 feet or more above the 0.2% flood elevation, or
24 inches above the crown of the adjacent road, which ever results in a higher elevation.
Floodproofing and sealing measures must be taken to ensure that toxic substances will not be displaced by or released into floodwaters.
Access routes elevated to or above the level of the base flood shall be provided to all critical facilities to the extent possible.
A completed as-built certificate must be submitted after the structure is complete and before it is occupied.
The County Engineer's Office will post a final inspection notice on the structure once all requirements have been met.
No fill may be used to elevate structures in the 1% or 100yr flood plain.  Structures may be constructed on an open foundation, such as piers, or on continuous foundation
walls with properly sized and located openings.  All foundations are required to be designed by a registered professional engineer.
All structures shall be designed to withstand a three second gust basic wind speed of 120mph.
Completed *Elevation Certificates to be  submitted: one at permitting, a second after the slab is poured or sub-floor is installed and before the framing starts, and a third
is required once construction is finished.  *(PER CURRENT FIRM PANEL) to the Harris County Engineering Department, 10555 Northwest Freeway, Suite 120, Houston, TX
77092

APPROVED H.C. PROJECT NO.:

(FOR H.C. PUBLIC R.O.W. ONLY)

IF YES, CHECK THE BOX THAT APPLIES TO THIS PROJECT

DOES PROPERTY HAVE EXISTING AND/OR PROPOSED UTILITIES?
YES NO

PUBLIC WATER & PRIVATE SEPTIC SYSTEM

I. COMMERCIAL PROJECTS

NOTE:  ALL EXISTING AND PROPOSED UTILITIES MUST BE
ACCURATELY SHOWN & LABELED ON THE SITE PLANS.

PRIVATE WATER & INDIVIDUAL OSSF

UTILITY DISTRICT/MUNICIPALITY NAME: ______________
NOTE: SEPTIC SYSTEMS REQUIRE H.C. WASTE WATER REVIEW

NOTE: PUBLIC UTILITIES REQUIRE A LETTER FROM THE DISTRICT/
MUNICIPALITY AUTHORIZING SERVICE & CONNECTION.
THIS IS REQUIRED FOR PLAN APPROVAL.

DETENTION VOLUME PROVIDED BY EXISTING DETENTION POND
APPROVED H.C. PROJECT NO.: ________ 
DETENTION POND SERVICE AREA MAP IS PROVIDED ON SHEET ____

NOTE: ALL ROADSIDE DITCH OUTFALLS REQUIRE EROSION CONTROL MEASURES.
RIPRAP IS NOT ALLOWED AS AN EROSION CONTROL MEASURE IN HARRIS COUNTY ROW.
ALL PUMPED DETENTION OUTFALLS TO ROADSIDE DITCHES REQUIRE MANHOLE W/ LEADS.

KEY MAP PAGE

LOW IMPACT DEVELOPMENT (LID) LOW IMPACT DEVELOPMENT (LID)

WIDTH

1
2
3
4

MATERIALCULVERT?CULVERT X-STREET
DIST. TO

LENGTH
NEAREST

X-STREETDRWY

REPAVING EXISTING DRIVEWAYS AS WELL AS NEW DRIVEWAYS

5

PROPOSED DETENTION VOLUME CALCULATIONS ARE SHOWN ON SHEET ______

DOES THE PROPERTY HAVE ANY VIOLATIONS?  IF SO PLEASE PROVIDE
ALL VIOLATION NUMBERS.

AFTER PLANS HAVE BEEN APPROVED BY HARRIS COUNTY.
NOTE: REVISION BLOCK IS TO BE USED ONLY FOR CHANGES MADE

PLAN TITLE: _______________________________
HCPID PROJECT NO.: _________

MUD MAINTENANCE AGREEMENT REQUIRED

H.C. STORM SEWER (APPROVED H.C. PRJ NO.): ____________ 

ROADSIDE DITCH OUTFALL:
ALLOWABLE OUTFALL RATE: 0.0027 x _____ LF Frontage = _____ (CFS)
PROPOSED OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

STORM SEWER OUTFALL
CAPACITY ALLOCATED TO TRACT FROM D. A. MAP: _______ (CFS)
FROM DRAINAGE AREA MAP DATED:
PREPARED BY:

ACTUAL OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___
APPROVED H.C. PROJECT NO.:

REGIONAL DETENTION BASIN SYSTEM (APPROVED H.C. PRJ NO.): ________

Sec. 2.39 of Regulations of Harris County, Texas for Stormwater Quality Management)

PROJECT IS ON A PARCEL (A COMMON PLAN OF DEVELOPMENT) LESS THAN 5 ACRES.

(FOR VERIFICATION: PROVIDE ORIGINAL DRAINAGE AREA MAP INCLUDING CALCULATIONS)

PROJECT'S SWQ REQUIREMENTS FALL WITHIN THE JURISDICTION OF:

HARRIS COUNTY PROJECT NO.               & SWQ PERMIT NO.

EXEMPT NEW DEVELOPMENT: 

EXEMPT REDEVELOPMENT: EXEMPT REDEVELOPMENT: 

EXEMPT GRANDFATHERED: 

GENERAL: 

DESIGN
THICKNESS
OF PAVING

STABILIZED
SUBGRADE

DEPTH

DESIGN
STRENGTH

OF CONCRETE

STEEL SPACING

LONG. TRANS.

(IN.) (IN.) (PSI) (IN.) (IN.)

DETENTION POND MAINTAINED BY:  _____________

NOTE:  ALL APPROVED, FINAL PLATS AND ASSOCIATED
CPC101 FORMS MUST BE INCLUDED WITH PLAN SUBMITTAL.

OFFSITE SHEET FLOW: (100 YEAR)

OFFSITE SHEET FLOW MAPPING, TOTAL DISCHARGE CALCULATIONS, AND
DESIGN ACCOMODATIONS ARE SHOWN ON SHEET _____ OR, AS PRESENTED
IN THE APPROVED DRAINAGE STUDY ENTITLED _________________________.

TOTAL ACREAGE     = _____
TOTAL DISCHARGE = _____

NOTE:  ALL OFFSITE SHEET FLOW FROM ADJACENT PROPERTIES MUST BE
IDENTIFIED AND PROPERLY ACCOUNTED FOR IN THE PROJECT.  THE SIGNING
ENGINEER HEREBY CERTIFIES THAT THESE AREAS HAVE BEEN ADDRESSED.

NOTE:  A COPY OF TCEQ APPROVAL FOR PRIVATE WATER &
WASTE WATER SYSTEMS IS REQUIRED FOR PLAN APPROVAL.

DISTURBS <1AC. N/A

STORMWATER QUALITY MANAGEMENT PLAN:

BENCHMARK REQUIREMENTS FOR
PROPOSED BRIDGES AND OR NEW RESIDENTIAL SUBIDIVSIONS

When the County Engineer has determined that a new benchmark will be required to be established for
the proposed project, the developer shall be required to install a benchmark per section 8.0, part 2 of the
Harris County Infrastructure Regulations.

Is a new Benchmark required for this project? (to be determined by Harris County) [__] yes [__] no

If a new Benchmark is required,  the proposed benchmark information is shown on sheets  ____

NOTE:  DEDICATED UNDERGROUND FIRE LINES MUST BE SUBMITTED TO
THE HARRIS COUNTY FIRE PROTECTION GROUP FOR REVIEW AND
PERMITTING BY THE UNDERGROUND FIRE LINE CONTRACTOR.  CIVIL
REIVEW DOES NOT  REVIEW OR APPROVE UNDERGROUND FIRE LINES FOR
THE FIRE PROTECTION SYSTEMS.

(#4 MIN.)

REINFORCE
STEEL
SIZE

(must be verified with plat)

OCTOBER 1, 2001.

NON-CONFORMING SUBDIVISION
PARTIALLY NON-CONFORMING SUBDIVISION

(0.2% BASE FLOOD LEVEL ________)

    BELOW 0.2% BASE FLOOD ELEVATION 

WASTEWATER TREATMENT PLANTS
H.C. WWTP REVIEW:
IS THE PROPOSED PROJECT A NEW WWTP SITE OR A REHAB/EXPANSION OF AN
EXISTING WWTP SITE? YES NO

IF YES, IS A HARRIS COUNTY DOMESTIC WASTEWATER TREATMENT PLANT EXPRES
REVIEW SHEET ATTACHED AND COMPLETED ACCORDING TO INSTRUCTIONS?

YES NO
REFER TO:
WWW.ENG.HCTX.NET/PERMITS/WASTEWATER/REGULATIONS-STANDARDS-DETAILS
FOR DOMESTIC WWTP ERS FORM

HCFCD PROJECT NO.

HCED SIGNATURE BLOCK:

HARRIS COUNTY ENGINEERING DEPARTMENT -
PERMIT OFFICE NOTE:

THE PERMIT MANAGER SIGNATURE REPRESENTS
THE FOLLOWING:
· THE COMPLETION OF REVIEW OF THESE

PLANS
· INTERPOSE NO OBJECTION TO THE PROPOSED

DESIGN ON PRIVATE PROPERTY
· APPROVAL OF WORK IN HARRIS COUNTY

MAINTAINED RIGHT OF WAY
· APPROVAL OF WORK IN PROPOSED HARRIS

COUNTY RIGHT OF WAY THAT IS TO BE
ACCEPTED BY THE COUNTY

PROVIDED A VARIANCE BY THE COUNTY ENGINEER OR HIS DESIGNEE.  SHOULD IT BE DEEMED BY HCED STAFF, THAT THE 
PLANS DO NOT MEET THE COUNTY'S STANDARDS, REGULATIONS AND GUIDELINES AND DID  
NOT RECEIVE AN APPROVED VARIANCE, THE APPROVAL OF SAID PLANS BECOMES NULL AND 
VOID AND THE DESIGN PLANS MUST BE CORRECTED AT NO CHARGE TO THE COUNTY.

   REQUIRES STANDARD 6" CURBING

DESIGN
SURFACE
COURSE

THICKNESS
(IN.) (IN.) (IN.)

DESIGN
SURFACE
COURSE

TYPE

DESIGN
BASE

COURSE
THICKNESS

DESIGN
BASE

COURSE
TYPE

STABILIZED
SUBGRADE
THICKNESS

(MATERIAL) (MATERIAL) (MATERIAL)

STABILIZED
SUBGRADE

TYPE

C
O

N
C

RE
TE

AS
PH

AL
T

N/A

0

N/A

C05.3

CITY OF HOUSTON

PLANS ARE FOR MASS GRADING ONLY AND WILL NOT RESULT
IN ANY IMPERVIOUS COVER OR DEVELOPMENT ON THE SITE.

0

0

0 0

N/A

0

1267290010001, 1210580010001, 0430730000076

ABSTRACT NO. 406 & HT&B RR CO SURVEY, SECTION 9, ABSTRACT NO. 407
CITY OF HOUSTON, HARRIS COUNTY, TEXAS

HOUSTON

Not for construction or permit purposes.
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023

C-19 & C-22

C-19

HARRIS COUNTY FLOODPLAIN RM NO.: 040510, STAMPED "D120
BM05", LOCATED FROM THE INTERSECTION OF BEECHNUT STREET AND BOONE ROAD, TRAVEL
SOUTH APPROXIMATELY 0.22 MILE ON BOONE ROAD TO CONCRETE BRIDGE. MONUMENT IS
LOCATED ON EAST CENTERLINE SIDEWALK AT CENTERLINE STREAM. NAVD88 (2001 ADJUSTED.)

D120-00-00

HCFCD PCPM METHOD 2

C-06

1,433

78.5 - 81.0 1,932

C-20

78.5 - 81.0

C-17.1 - DRY BASIN WITH FLOATABLE
COLLECTION SCREEN AND WATER QUALITY
WEIR

241

243

C-06
2201250077

78.5 - 81.0

77.0 - 80.2

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



C-01 C-34

10/17/2023

12000 BISSONNET, HOUSTON, TX 77099

ENGINEER'S CERTIFICATION
I,               , A LICENSED PROFESSIONAL ENGINEER IN THE STATE OF TEXAS, DO HEREBY CERTIFY  

THAT THE INFORMATION PRESENTED ON THIS SHEET IS TRUE AND CORRECT TO THE BEST OF MY KNOWLEDGE 
AND THAT I AM NOT VIOLATING ANY PROVISION OF THE CURRENT TEXAS ENGINEERING PRACTICE ACT AND RULES 
CONCERNING THE PRACTICE OF ENGINEERING AND PROFESSIONAL ENGINEERING LICENSURE. 

THE COMPLETED PROJECT CONSISTS OF DRAWING SHEETS         THRU      .
SEAL

SIGNATURE

ANY VIOLATIONS WILL BE FORWARDED TO THE HARRIS COUNTY DISTRICT ATTORNEY'S OFFICE FOR PROSECUTION.

4.  FLOOD PLAIN STATUS

HARRIS COUNTY
FLOOD CONTROL DISTRICT

REVIEW SHEET

HARRIS COUNTY FLOOD CONTROL DISTRICT

FIRM PANEL(S) FOR PROPERTY:
FIRM PANEL(S) DATE:
STATUS OF PROPERTY ON MAP

ENTIRELY LOCATED IN UNSHADED ZONE "X"
LOCATED PARTIALLY OR ENTIRELY IN ANY "A" ZONE OR SHADED ZONE "X", 

ELEVATION INFORMATION
BENCHMARK USED

DESCRIPTION OF BENCHMARK INCLUDING ELEVATION, DATUM AND

II. FLOOD PLAIN DETERMINATION BASED ON GROUND ELEVATION
PROPERTY LIES ENTIRELY ABOVE THE BASE FLOOD LEVEL

PROPERTY LIES PARTIALLY OR ENTIRELY BELOW THE BASE FLOOD
AND IN SHADED ZONE "X" 

LEVEL 

YEAR OF ADJUSTMENT

HARRIS COUNTY FLOODPLAIN REFERENCE MARK
HARRIS-GALVESTON COASTAL SUBSIDENCE DISTRICT

SHEET NUMBER ___ OF ___HARRIS COUNTY FLOOD CONTROL PROJECT NO.

WAS ACCEPTED BY HARRIS COUNTY FLOOD CONTROL DISTRICT FOR THE PURPOSES LISTED BELOW:

THE PROJECT WAS REVIEWED, HOWEVER, THIS DOES NOT MEAN THE ENTIRE PROJECT, INCLUDING ALL SUPPORTING DATA 
AND CALCULATIONS HAVE BEEN COMPLETELY CHECKED AND VERIFIED. THESE DRAWINGS ARE SIGNED, DATED AND SEALED  
BY A PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE STATE OF TEXAS, WHICH THEREFORE CONVEYS THE ENGINEER'S 
RESPONSIBILITY AND ACCOUNTABILITY. THIS DOES NOT RELIEVE ANY PARTY FROM COMPLYING WITH APPROPRIATE FEDERAL, STATE
AND LOCAL ENVIRONMENTAL RULES, LAWS, AND REGULATIONS AND ANY OTHER LEGALLY ADOPTED REGULATION OR ORDINANCE 

UNTIL SUCH SIGNATURES ARE OBTAINED.  PLAN APPROVAL EXPIRATION TO BE IN ACCORDANCE WITH LOCAL GOVERNEMENT CODE CH. 245.

I. GENERAL INFORMATION

BENCHMARK (FOR COASTAL AREAS)

DELINEATE FLOODPLAIN BOUNDARY ON CONSTRUCTION DRAWINGS 

 2.  SITE  DETENTION DRAINAGE

III. FLOODPLAIN STORAGE SUMMARY

A.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE MOVED OR PLACED WITHIN 
(APPLIES ONLY TO PORTION OF LAND LOCATED WITHIN FEMA REGULATORY FLOODPLAIN).

    THE FIRM DELINEATED FLOODPLAIN (FILL, BASE, CONCRETE, ASPHALT, ETC.):
    BELOW 0.2% BASE FLOOD ELEVATION       (2001 ADJ.) CUBIC YARDS

    DELINEATED FLOODPLAIN:
B.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE REMOVED FROM THE FIRM 

      (2001 ADJ.) CUBIC YARDS

SITE REMOVED FROM FLOODPLAIN BY LOMR, LOMR-F, LOMA 
CASE NO.__________ REVISED FLOODPLAIN IS SHOWN ON SHEET____

BY

INTERPOSE NO OBJECTION

APPROVED:

BY

FOR ITEMS LOCATED OUTSIDE OF HCFCD RIGHT-OF-WAY

FOR ITEMS LOCATED WITHIN EXISTING HCFCD RIGHT-OF-WAY

BY
FOR ITEMS LOCATED WITHIN PROPOSED HCFCD RIGHT-OF-WAY

STORMWATER DRAINAGE DESIGN REPORT
REPORT TITLE __________________________________________________________

REPORT ACCEPTANCE DATE _____________________

HCFCD PROJECT #______________

PROJECT NAME:

APPROVED:

VERSION 1.0    OCTOBER 2019 

RELATED TO LAND DEVELOPMENT. IF THE CITY SIGNATURES ARE REQUIRED BY ORDINANCE, COUNTY PERMITS WILL NOT BE ISSUED 

DATE SHEET NO. DESCRIPTION H.C.F.C.D APPROVED DATE

DATE

(2001 ADJ.)

5.  WORK IN HCFCD RIGHT-OF-WAY
I. TYPE OF WORK TO BE PERFORMED IN HCFCD HCFCD ROW

II.  USACE ENVIRONMENTAL PERMIT 

III.  REFERENCE / BASIS OF DETERMINATION   

I. - III. REQUIRED ON PROJECTS WITH WORK IN A HCFCD CHANNEL.
  NOTES:

    PLEASE REFERENCE SECTION 17 OF THE FLOOD CONTROL DISTRICT 
    POLICY, CRITERIA, AND PROCEDURE MANUAL FOR MORE INFORMATION.

(DRAINAGE LAYOUT PG. NO._____)(1% BASE FLOOD LEVEL _______)

P.E. INITIAL

C.  FILL AREA & VOLUME CALCULATIONS ARE SHOWN ON SHEET

ADDRESS:

PLANS HAVE BEEN APPROVED BY HARRIS COUNTY FLOOD CONTROL.
NOTE: REVISION BLOCK IS TO BE USED ONLY FOR CHANGES MADE AFTER 

GEOTECHNICAL INVESTIGATION REPORT

(0.2% BASE FLOOD LEVEL _______)

    BELOW 0.2% BASE FLOOD ELEVATION 

 1.  PROPERTY DESCRIPTION 

PUBLIC 

PUBLIC & PRIVATE
NONE 

RECORDED PLAT / REPLAT
PROPOSED PLAT / REPLAT

I. LOCATION INFORMATION

IV. JURISDICTIONS

A. ACREAGE:  

A. SUBDIVISION PLAT 

PRIVATE

      SURVEY & ABSTRACT:  

C. ADJACENT ROADS: 

II. LEGAL DESCRIPTION

PLAT NAME:

B. STREETS PROPOSED 

ETJ, CITY OF HOUSTON 

NO ETJ 
ETJ, CITY OF 

CITY OF 

III. PLATTING

B.    SUBDIVISION:  

V. HCAD ACCOUNT NOS. (ALL)

B. KEY MAP:  

A. HARRIS COUNTY COMMISSIONER'S PRECINCT:  

C. ADDRESS:  

1 2 3

UTILITY DISTRICT (NAME) 

RE-DEVELOPMENT AREA (AMOUNT INCREASED IMPERVIOUS AREA):
NEW DEVELOPMENT AREA:

I.  PROPOSED DRAINAGE AREA

II.  METHODOLOGY

III. DETENTION VOLUME & OUTFALL
OUTFALL TO:

LOW IMPACT DEVELOPMENT (LID)

OTHER (OWNER & OPERATOR)

VII. DETENTION PROVIDED BY
REGIONAL DETENTION BASIN SYSTEM (APPROVED H.C. PRJ NO.): ________

OFFSITE SHEET FLOW: (100 YEAR)

OFFSITE SHEET FLOW MAPPING, TOTAL DISCHARGE CALCULATIONS, AND
DESIGN ACCOMODATIONS ARE SHOWN ON SHEET _____ OR, AS PRESENTED
IN THE APPROVED DRAINAGE STUDY ENTITLED _________________________.

TOTAL ACREAGE     = _____
TOTAL DISCHARGE = _____

NOTE:  ALL OFFSITE SHEET FLOW FROM ADJACENT PROPERTIES MUST BE
IDENTIFIED AND PROPERLY ACCOUNTED FOR IN THE PROJECT.  THE SIGNING
ENGINEER HEREBY CERTIFIES THAT THESE AREAS HAVE BEEN ADDRESSED.

BY
FINAL PERMITTING BY OTHERS

NO REVIEW REQUIRED:

ADDITIONAL COMMENTS:

HCFCD SIGNATURE BLOCK

DETENTION BASIN MAINTAINED BY: _____________________________

HCFCD PCPM DETENTION METHOD USED:  
METHOD 1 (LESS THAN 20 ACRES)

METHOD 3 (GREATER THAN 640 ACRES)

METHOD 2 (20 ACRES TO 640 ACRES)

D. ADDITIONAL CRITERIA FOR PUMPED DETENTION BASINS  

I.  SWPPP: CONSTRUCTION MEASURES. (Must complete)

OTHER(S):

DISTURBS >1AC. SITE PLAN & DETAILS ON SHEET(S)

*II. APPLICABILITY FOR PERMANENT FEATURES. (Must complete)

III.  PERMANENT SWQ FEATURES. (COMPLETE IF NOT EXEMPT)

SHEET(S)

VEGETATIVE CONTROLS USED: (FILTER STRIP, GRASSY SWALE, 

PROJECT'S DRAINAGE TIES DIRECTLY INTO AN EXISTING DRAINAGE 

SITE PLAN ON SHEET(S)

3.  SWQ DISCHARGE INTO FCD FACILITY 

POND STRUCTURE USED (WET, DRY, WETLANDS) DETAILS AND   
CALCULATIONSAPPEAR ON SHEET(S)

PROJECT DOES NOT MEET THE DEFINITION OF SIGNIFICANT

STORMWATER QUALITY PERMIT REQUIREMENT IS COVERED BY AN
EXISTING SWQMP WITHIN PROJECT TITLE:

HYDRODYNAMIC TYPE SEPARATOR MODEL:

REDEVELOPMENT (Part A,Sec. 2.39 of Regulations of Harris County, 

PROJECT IS ON A PARCEL (A COMMON PLAN OF DEVELOPMENT)

(FOR VERIFICATION: PROVIDE ORIGINAL DRAINAGE AREA MAP

PROJECT'S SWQ REQUIREMENTS FALL WITHIN THE JURISDICTION OF:

HARRIS COUNTY PROJECT No               & SWQ PERMIT No.

EXEMPT NEW DEVELOPMENT: 

EXEMPT REDEVELOPMENT: 

EXEMPT GRANDFATHERED: 

GENERAL: 

DISTURBS <1AC. N/A

STORMWATER QUALITY MANAGEMENT PLAN:

LESS THAN 5 ACRES. (Must be verified with plat)

SYSTEM PRIOR TO OCTOBER 1, 2001.

Texas for Stormwater Quality Management)  

 INCLUDING CALCULATIONS)

URBAN FORESTRY DETAILS AND CALCULATIONS APPEAR ON 

6.  REPORTS/AGREEMENTS

V.  DETENTION PROVIDED IN OTHER PLANS:

I. HCFCD ACCEPTED REPORTS (ALL)

II. AGREEMENT TYPE & No.;

HCFCD MAINTENANCE 

OTHER
TURF ESTABLISHMENT

INTERLOCAL (ILA):

ENGINEERING FIRM _________________________________________

____________________________________________________________________

REPORT TITLE __________________________________________________________

REPORT ACCEPTANCE DATE _____________________

HCFCD PROJECT #______________
ENGINEERING FIRM _________________________________________

____________________________________________________________________

FOR PROJECTS LOCATED IN ANY FLOODPLAIN

Development constructed or placed in accordance with these plans will comply with all

provisions of the designated Floodplain Administrator.

No net fill is allowed in the flood plain and no fill is allowed in the floodway.

A. BOND/NOTIFICATION INFORMATION

HCFCD APPROVED VARIANCE
DESCRIPTION OF VARIANCE _________________________________________________

VARIANCE ACCEPTANCE DATE _____________________
DOCUMENT ID #______________
___________________________________________________________________

VI. FLOW RESTRICTOR SIZE
OUTFALL PIPE SIZE:
RESTRICTOR PIPE SIZE:

4

IV. HCFCD STANDARD NOTES: SEE SHEET _____  OF THESE PLANS.

V. HCFCD STANDARD DETAILS: SEE SHEET _____ OF THESE PLANS.

VI. HCFCD ACCESS PLAN: SEE SHEET        OF THESE PLANS.

RESTRICTOR PLATE DIMENSION:

HCFCD PROJECT No.
PLAN TITLE
DETENTION POND SERVICE AREA MAP IS PROVIDED ON SHEET

DATE SIGNED BY HCFCD:

VOLUME OF PUMPED 1% EXCEEDANCE STORAGE VOLUME = _______ ACFT _____ % OF TOTAL VOLUME
MAXIMUM DESIGN OUTFLOW VELOCITY INTO HCFCD CHANNEL = ____________ FT/SEC
DRAIN TIME FOR BASIN = _______ HOURS BASED ON ______________________HEAD CONDITIONS

HCFCD WATERSHED

NUMBER OF OUTFALLS
HCFCD UNIT No.

UTILITY CROSSING
ROADWAY BRIDGE/CULVERT CROSSING

REHABILITATION OF CHANNEL
FILL ACTIVITY

MAINTENANCE
TEMPORARY CROSSING

OTHER
TRAIL (LENGTH)

COST OF WORK IN HCFCD ROW

US ARMY CORPS OF ENGINEERS NATIONWIDE
PERMIT NUMBER(S)
US ARMY CORPS OF ENGINEERS INDIVIDUAL PERMITS
OTHER
NO PERMITS REQUIRED
EXPLAIN:

ENVIRONMENTAL CONSULTANT REPORT
BY
REPORT TITLE
REPORT DATE
OTHER

VII. REFER TO THE FOLLOWING PLAN SHEETS:                            
FOR EXISTING AND PROPOSED RIGHT(S) OF WAY INCLUDING DELINEATION AND 
RECORDING INFORMATION PER HCFCD POLICY, CRITERIA, & PROCEDURE MANUAL 
(i.e., DRAINAGE EASEMENT, FEE STRIP, ETC.) AND GRANTEE (e.g. COH, HCFCD, PUBLIC, TXDOT, ETC.)

ENGINEERING FIRM

.65,  H.C.F.C.D. CHANNEL, (H.C.F.C.D. UNIT NO.)

OTHER

.75,  EXISTING STORM SEWER (OWNER & OPERATOR)

1.00, ROADSIDE DITCH, (OWNER & ROAD NAME)

IV.  STORMWATER DETENTION BASIN INFORMATION

A. HCFCD PCPM SUMMARY TABLE SEE SHEET _____  OF THESE PLANS. 

STORM EVENT

DETENTION BASIN SERVICE AREA

DEVELOPMENT PEAK FLOW)

DESIGN WATER SURFACE ELEVATION

MAXIMUM ALLOWABLE OUTFLOW (PRE-

BASIN)
MAXIMUM OUTFLOW PROVIDED (PEAK FLOW FROM

FINISHED FLOOR ELEVATION ESTIMATE
LOWEST NATURAL/FINISHED GROUND OR

  (2-YEAR)
50% EXCEEDANCE

  (10-YEAR)
10% EXCEEDANCE

  (100-YEAR)
1% EXCEEDANCE

acres

MINIMUM STORAGE REQUIRED (ac-ft)

DETENTION STORAGE PROVIDED (ac-ft)

STORAGE RATE PROVIDED (ac-ft/ac)

DRAIN TIME - 1% ONLY (hours)

(TYPE, SIZE, ELEVATION, ETC.)
EMERGENCY OVERFLOW

(ft/sec)
OUTFLOW VELOCITY INTO CHANNEL

METHOD/DESCRIPTION

 INCLUDING CALCULATIONS)

B. DETENTION BASIN TO BE MAINTAINED BY ___________________  

C. DETENTION SERVICE AREA MAP ON SHEET _______

KIRKWOOD CROSSING SEC 1

136.880 ACRES

KIRKWOOD CROSSING

12000 BISSONNET STREET, HOUSTON, TX 77099

529S, 529N

12000 BISSONNET MASTER DRAINAGE PLAN

KIMLEY-HORN AND ASSOCIATES, INC.

N/A
N/A

CITY OF HOUSTON

0
0

BISSONNET ST, S KIRKWOOD RD, COOK ROAD

HT&B RR CO SURVEY, SECTION 11,

ABSTRACT NO. 406 & HT&B RR CO SURVEY, SECTION 9, ABSTRACT NO. 407
CITY OF HOUSTON, HARRIS COUNTY, TEXAS

HOUSTON

1267290010001, 1210580010001, 0430730000076

D120-00-00
1

D120-00-00 IS NON-JURISDICTIONAL

C-04

C-03 C-34

Not for construction or permit purposes.
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023

2201250077

5/17/2022

C-26

MASS GRADING AND DETENTION FOR KIRKWOOD CROSSING, PHASE 1

D120-00-00

136

77 130 243

76 120 241

83

VARIES

34.8

0.26

3.95

60.10

0.44

3.15

110.2

0.81

6.03

VARIES VARIES

N/A N/A 88.4

8.89

175' OVERFLOW WEIR, 1' DEEP

0 sqft

N/A

C-09 - C-21

HARRIS COUNTY FLOODPLAIN REFERENCE MARK, RM 040510,
BM05", LOCATED FROM THE INTERSECTION OF BEECHNUT STREET AND BOONE ROAD, TRAVEL
SOUTH APPROXIMATELY 0.22 MILE ON BOONE ROAD TO CONCRETE BRIDGE. MONUMENT IS LOCATED
ON EAST CENTERLINE SIDEWALK AT CENTERLINE STREAM. NAVD88 (2001 ADJUSTED.)

C-06

48201C0840L
eff. 6/18/2007

C05.3

C-20

C-19 & C-21

C-06

8'x5' RCB
1 - 5'x1.25' & 1- 6'x1.25' OPENING

11.4' X 8'

1,43378.5 - 81.0

78.5 - 81.0 1,932

78.5 - 81.0

77.0 - 80.2

APPROX. $115,000

C05.3 & C-17.1

HOA

THRU      .

AFTER 
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Engineer
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C-04

KIRKWOOD CROSSING
HOUSTON, TX 77048

GENERAL NOTES (INSIDE CITY LIMITS):

STORM SEWER CONSTRUCTION NOTES (CITY OF HOUSTON):

”

”

”

”

GRADING NOTES (CITY OF HOUSTON):

TRAFFIC NOTES:

FRANCHISE UTILITIES

·

·

·

·

·

·

SWPPP CONSTRUCTION NOTES (CITY OF HOUSTON):

·

·

·

·

STREET & BRIDGE CONSTRUCTION NOTES (CITY OF HOUSTON):

“ ” 
“

” 

“ ”

” 

” 

” ” ” 
“ ” 

“ ” 
“

” 

“
”

“ ” 

’

’

”
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GENERAL CONSTRUCTION
NOTES (2 OF 2)

C-04.1

KIRKWOOD CROSSING
HOUSTON, TX 77048

AS PART OF THE BASE BID FOR THIS PROJECT, CONTRACTOR SHALL ADHERE TO THE PROJECT
GEOTECHNICAL REPORT FOR ALL RECOMMENDATIONS FOR BOTH MATERIALS AND PRACTICE OF
INSTALLATION GIVEN IN THE PROJECT GEOTECHNICAL REPORT FOR EARTHWORK, SITE
SUBGRADE PREPARATION, BUILDING PAD SUBGRADE PREPARATION, PAVING, AND WET/SOFT
SOILS CONDITIONS ALONG WITH ANY OTHER SECTIONS PROVIDED IN THE REPORT.

TITLE: KIRKWOOD CROSSING 12000 BISSONNET STREET
BY: GOODHEART & ASSOCIATES PLLC
DATED: 10/21/2022

INCLUDING ALL REVISIONS AND ADDENDA TO THIS REPORT THAT MAY HAVE BEEN RELEASED
AFTER THE NOTED DATE.

KIMLEY HORN GENERAL NOTES

OVERALL:
1. ALL CONSTRUCTION AND MATERIALS SHALL BE IN ACCORDANCE WITH THESE PLANS, CITY (OR TOWN) STANDARD DETAILS AND

SPECIFICATIONS, THE FINAL GEOTECHNICAL REPORT AND ALL ISSUED ADDENDA, AND COMMONLY ACCEPTED CONSTRUCTION
STANDARDS. THE CITY SPECIFICATIONS SHALL GOVERN WHERE OTHER SPECIFICATIONS DO NOT EXIST. IN CASE OF CONFLICTING
SPECIFICATIONS OR DETAILS, THE MORE RESTRICTIVE SPECIFICATION AND DETAIL SHALL BE FOLLOWED.

2. THE CONTRACTOR SHALL COMPLY WITH CITY (OR TOWN) “GENERAL NOTES” FOR CONSTRUCTION, IF EXISTING AND REQUIRED BY THE
CITY.  FOR INSTANCES WHERE THEY CONFLICT WITH THESE KIMLEY HORN GENERAL NOTES, THEN THE MORE RESTRICTIVE SHALL
APPLY.

3. THE CONTRACTOR SHALL FURNISH ALL MATERIAL AND LABOR TO CONSTRUCT THE FACILITY AS SHOWN AND DESCRIBED IN THE
CONSTRUCTION DOCUMENTS IN ACCORDANCE WITH THE APPROPRIATE AUTHORITIES' SPECIFICATIONS AND REQUIREMENTS.

4. THE CONTRACTOR SHALL VISIT THE SITE PRIOR TO BIDDING TO DETERMINE EXISTING CONDITIONS.
5. THE EXISTING CONDITIONS SHOWN ON THESE PLANS WERE PROVIDED BY THE TOPOGRAPHIC SURVEY PREPARED BY THE PROJECT

SURVEYOR, AND ARE BASED ON THE BENCHMARKS SHOWN.  THE CONTRACTOR SHALL REFERENCE THE SAME BENCHMARKS.
6. THE CONTRACTOR SHALL REVIEW AND VERIFY THE EXISTING TOPOGRAPHIC SURVEY SHOWN ON THE PLANS REPRESENTS EXISTING

FIELD CONDITIONS PRIOR TO CONSTRUCTION, AND SHALL REPORT ANY DISCREPANCIES FOUND TO THE OWNER AND ENGINEER
IMMEDIATELY.

7. IF THE CONTRACTOR DOES NOT ACCEPT THE EXISTING TOPOGRAPHIC SURVEY AS SHOWN ON THE PLANS, WITHOUT EXCEPTION, THEN
THE CONTRACTOR SHALL SUPPLY AT THEIR OWN EXPENSE, A TOPOGRAPHIC SURVEY BY A REGISTERED PROFESSIONAL LAND
SURVEYOR TO THE OWNER AND ENGINEER FOR REVIEW.

8. CONTRACTOR SHALL PROVIDE ALL CONSTRUCTION SURVEYING AND STAKING.
9. CONTRACTOR SHALL VERIFY HORIZONTAL AND VERTICAL CONTROL, INCLUDING BENCHMARKS PRIOR TO COMMENCING

CONSTRUCTION OR STAKING OF IMPROVEMENTS.  PROPERTY LINES AND CORNERS SHALL BE HELD AS THE HORIZONTAL CONTROL.
10.THE CONTRACTOR SHALL REVIEW AND VERIFY ALL DIMENSIONS, ELEVATIONS, AND FIELD CONDITIONS THAT MAY AFFECT

CONSTRUCTION.  ANY DISCREPANCIES ON THE DRAWINGS SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE ARCHITECT
AND ENGINEER BEFORE COMMENCING WORK. NO FIELD CHANGES OR DEVIATIONS FROM DESIGN ARE TO BE MADE WITHOUT PRIOR
APPROVAL OF THE ARCHITECT, ENGINEER, AND IF APPLICABLE THE CITY AND OWNER. NO CONSIDERATION WILL BE GIVEN TO CHANGE
ORDERS FOR WHICH THE CITY, ENGINEER, AND OWNER WERE NOT CONTACTED PRIOR TO CONSTRUCTION OF THE AFFECTED ITEM.

11.CONTRACTOR SHALL THOROUGHLY CHECK COORDINATION OF CIVIL, LANDSCAPE, MEP, ARCHITECTURAL, AND OTHER PLANS PRIOR TO
COMMENCING CONSTRUCTION. OWNER/ENGINEER SHALL BE NOTIFIED OF ANY DISCREPANCY PRIOR TO COMMENCING WITH
CONSTRUCTION.

12.IT IS THE CONTRACTOR'S RESPONSIBILITY TO CONTACT THE VARIOUS UTILITY COMPANIES WHICH MAY HAVE BURIED OR AERIAL
UTILITIES WITHIN OR NEAR THE CONSTRUCTION AREA BEFORE COMMENCING WORK TO HAVE THEM LOCATE THEIR EXISTING UTILITIES
PRIOR TO CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE AN ADEQUATE MINIMUM NOTICE TO ALL UTILITY COMPANIES PRIOR TO
BEGINNING CONSTRUCTION.

13.CONTRACTOR SHALL CALL TEXAS 811 AN ADEQUATE AMOUNT OF TIME PRIOR TO COMMENCING CONSTRUCTION OR ANY EXCAVATION.
14.CONTRACTOR SHALL USE EXTREME CAUTION AS THE SITE CONTAINS VARIOUS KNOWN AND UNKNOWN PUBLIC AND PRIVATE UTILITIES.
15.THE LOCATIONS, ELEVATIONS, DEPTH, AND DIMENSIONS OF EXISTING UTILITIES SHOWN ON THE PLANS WERE OBTAINED FROM

AVAILABLE UTILITY COMPANY MAPS AND PLANS, AND ARE CONSIDERED APPROXIMATE AND INCOMPLETE.  IT SHALL BE THE
CONTRACTORS' RESPONSIBILITY TO VERIFY THE PRESENCE, LOCATION, ELEVATION, DEPTH, AND DIMENSION OF EXISTING UTILITIES
SUFFICIENTLY IN ADVANCE OF CONSTRUCTION SO THAT ADJUSTMENTS CAN BE MADE TO PROVIDE ADEQUATE CLEARANCES.  THE
ENGINEER SHALL BE NOTIFIED WHEN A PROPOSED IMPROVEMENT CONFLICTS WITH AN EXISTING UTILITY.

16.THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING ANY ADJUSTMENTS AND RELOCATIONS OF EXISTING UTILITIES THAT
CONFLICT WITH THE PROPOSED IMPROVEMENTS, INCLUDING BUT NOT LIMITED TO, ADJUSTING EXISTING MANHOLES TO MATCH
PROPOSED GRADE, RELOCATING EXISTING POLES AND GUY WIRES THAT ARE LOCATED IN PROPOSED DRIVEWAYS, ADJUSTING THE
HORIZONTAL OR VERTICAL ALIGNMENT OF EXISTING UNDERGROUND UTILITIES TO ACCOMMODATE PROPOSED GRADE OR CROSSING
WITH A PROPOSED UTILITY, AND ANY OTHERS THAT MAY BE ENCOUNTERED THAT ARE UNKNOWN AT THIS TIME AND NOT SHOWN ON
THESE PLANS.

17.CONTRACTOR SHALL ARRANGE FOR OR PROVIDE, AT ITS EXPENSE, ALL GAS, TELECOMMUNICATIONS, CABLE, OVERHEAD AND
UNDERGROUND POWER LINE, AND UTILITY POLE ADJUSTMENTS NEEDED.

18.CONTRACTOR IS RESPONSIBLE FOR COORDINATING INSTALLATION OF FRANCHISE UTILITIES THAT ARE NECESSARY FOR ON-SITE AND
OFF-SITE CONSTRUCTION, AND SERVICE TO THE PROPOSED DEVELOPMENT.

19.THE CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ALL DAMAGES DUE TO THE CONTRACTORS' FAILURE TO EXACTLY LOCATE AND
PRESERVE ALL UTILITIES. THE OWNER OR ENGINEER WILL ASSUME NO LIABILITY FOR ANY DAMAGES SUSTAINED OR COST INCURRED
BECAUSE OF THE OPERATIONS IN THE VICINITY OF EXISTING UTILITIES OR STRUCTURES. IF IT IS NECESSARY TO SHORE, BRACE, SWING
OR RELOCATE A UTILITY, THE UTILITY COMPANY OR DEPARTMENT AFFECTED SHALL BE CONTACTED BY THE CONTRACTOR AND THEIR
PERMISSION OBTAINED REGARDING THE METHOD TO USE FOR SUCH WORK.

20.BRACING OF UTILITY POLES MAY BE REQUIRED BY THE UTILITY COMPANIES WHEN TRENCHING OR EXCAVATING IN CLOSE PROXIMITY
TO THE POLES.  THE COST OF BRACING POLES WILL BE BORNE BY THE CONTRACTOR, WITH NO SEPARATE PAY ITEM FOR THIS WORK.
THE COST IS INCIDENTAL TO THE PAY ITEM.

21.CONTRACTOR SHALL USE ALL NECESSARY SAFETY PRECAUTIONS TO AVOID CONTACT WITH OVERHEAD AND UNDERGROUND POWER
LINES.  CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE LOCAL, STATE, FEDERAL AND UTILITY OWNER REGULATIONS PERTAINING
TO WORK SETBACKS FROM POWER LINES.

22.THE CONTRACTOR SHALL BE RESPONSIBLE TO OBTAIN ALL REQUIRED CONSTRUCTION PERMITS, APPROVALS, AND BONDS PRIOR TO
CONSTRUCTION.

23.THE CONTRACTOR SHALL HAVE AVAILABLE AT THE JOB SITE AT ALL TIMES A COPY OF THE CONTRACT DOCUMENTS INCLUDING PLANS,
GEOTECHNICAL REPORT AND ADDENDA, PROJECT AND CITY SPECIFICATIONS, AND SPECIAL CONDITIONS, COPIES OF ANY REQUIRED
CONSTRUCTION PERMITS, EROSION CONTROL PLANS, SWPPP AND INSPECTION REPORTS.

24.ALL SHOP DRAWINGS AND OTHER DOCUMENTS THAT REQUIRE ENGINEER REVIEW SHALL BE SUBMITTED BY THE CONTRACTOR
SUFFICIENTLY IN ADVANCE OF CONSTRUCTION OF THAT ITEM, SO THAT NO LESS THAN 10 BUSINESS DAYS FOR REVIEW AND RESPONSE
IS AVAILABLE.

25.ALL NECESSARY INSPECTIONS AND/OR CERTIFICATIONS REQUIRED BY CODES, JURISDICTIONAL AGENCIES, AND/OR UTILITY SERVICE
COMPANIES SHALL BE PERFORMED PRIOR TO USE OF THE FACILITY AND THE FINAL CONNECTION OF SERVICES.

26.CONTRACTOR SHALL ARRANGE FOR REQUIRED CITY INSPECTIONS.
27.CONTRACTOR'S BID PRICE SHALL INCLUDE ALL INSPECTION FEES.
28.ALL SYMBOLS SHOWN ON THESE PLANS (E.G. FIRE HYDRANT, METERS, VALVES, INLETS, ETC.…) ARE FOR PRESENTATION PURPOSES

ONLY AND ARE NOT TO SCALE.  CONTRACTOR SHALL COORDINATE FINAL SIZES AND LOCATIONS WITH APPROPRIATE CITY INSPECTOR.
29.THE SCOPE OF WORK FOR THE CIVIL IMPROVEMENTS SHOWN ON THESE PLANS TERMINATES 5-FEET FROM THE BUILDING.  REFERENCE

THE BUILDING PLANS (E.G. ARCHITECTURAL, STRUCTURAL, MEP) FOR AREAS WITHIN 5-FEET OF THE BUILDING AND WITHIN THE
BUILDING FOOTPRINT.

30.REFER TO ARCHITECTURAL AND STRUCTURAL PLANS FOR ALL FINAL BUILDING DIMENSIONS.
31.THE PROPOSED BUILDING FOOTPRINT(S) SHOWN IN THESE PLANS WAS PROVIDED TO KIMLEY-HORN AND ASSOCIATES, INC. (KHA) BY

THE PROJECT ARCHITECT AT THE TIME THESE PLANS WERE PREPARED.  IT MAY NOT BE THE FINAL CORRECT VERSION BECAUSE THE
BUILDING DESIGN WAS ONGOING.  THE CONTRACTOR IS SOLELY RESPONSIBLE FOR CONFIRMING THE FINAL CORRECT VERSION OF THE
BUILDING FOOTPRINT WITH THE ARCHITECT AND STRUCTURAL ENGINEER PRIOR TO LAYOUT.  DIMENSIONS AND/OR COORDINATES
SHOWN ON THESE PLANS WERE BASED ON THE ABOVE STATED ARCHITECTURAL FOOTPRINT, AND ARE THEREFORE A PRELIMINARY
LOCATION OF THE BUILDING.  THE CONTRACTOR IS SOLELY RESPONSIBLE TO VERIFY WHAT PART OF THE BUILDING THE ARCHITECT'S
FOOTPRINT REPRESENTS (E.G. SLAB, OUTSIDE WALL, MASONRY LEDGE, ETC.….) AND TO CONFIRM ITS FINAL POSITION ON THE SITE
BASED ON THE FINAL ARCHITECTURAL FOOTPRINT, CIVIL DIMENSION CONTROL PLAN, SURVEY BOUNDARY AND/OR PLAT.  ANY
DIFFERENCES FOUND SHALL BE REPORTED TO KHA IMMEDIATELY.

32.ALL CONSTRUCTION SHALL COMPLY WITH THE PROJECT'S FINAL GEOTECHNICAL REPORT (OR LATEST EDITION), INCLUDING
SUBSEQUENT ADDENDA.

33.CONTRACTOR IS RESPONSIBLE FOR ALL MATERIALS TESTING AND CERTIFICATION, UNLESS SPECIFIED OTHERWISE BY OWNER.   ALL
MATERIALS TESTING SHALL BE COORDINATED WITH THE APPROPRIATE CITY INSPECTOR AND COMPLY WITH CITY STANDARD
SPECIFICATIONS AND GEOTECHNICAL REPORT.   TESTING SHALL BE PERFORMED BY AN APPROVED INDEPENDENT AGENCY FOR
TESTING MATERIALS.  OWNER SHALL APPROVE THE AGENCY NOMINATED BY THE CONTRACTOR FOR MATERIALS TESTING.

34.ALL COPIES OF MATERIALS TEST RESULTS SHALL BE SENT TO THE OWNER, ENGINEER AND ARCHITECT DIRECTLY FROM THE TESTING
AGENCY.

35.IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO SHOW, BY THE STANDARD TESTING PROCEDURES OF THE MATERIALS, THAT THE
WORK CONSTRUCTED MEETS THE PROJECT REQUIREMENTS AND CITY SPECIFICATIONS.

36.DUE TO THE POTENTIAL FOR DIFFERENTIAL SOIL MOVEMENT ADJACENT TO THE BUILDING, THE CONTRACTOR SHALL ADHERE TO
GEOTECHNICAL REPORT'S RECOMMENDATION FOR SUBGRADE PREPARATION SPECIFIC TO FLATWORK ADJACENT TO THE PROPOSED
BUILDING.  THE OWNER AND CONTRACTOR ARE ADVISED TO OBTAIN A GEOTECHNICAL ENGINEER RECOMMENDATION SPECIFIC TO
FLATWORK ADJACENT TO THE BUILDING, IF NONE IS CURRENTLY EXISTING.

37.ALL CONTRACTORS MUST CONFINE THEIR ACTIVITIES TO THE WORK AREA. NO ENCROACHMENTS OUTSIDE OF THE WORK AREA WILL BE
ALLOWED. ANY DAMAGE RESULTING THEREFROM SHALL BE CONTRACTOR'S SOLE RESPONSIBILITY TO REPAIR.

38.THE CONTRACTOR SHALL PROTECT ALL EXISTING STRUCTURES, UTILITIES, MANHOLES, POLES, GUY WIRES, VALVE COVERS, VAULT
LIDS, FIRE HYDRANTS, COMMUNICATION BOXES/PEDESTALS, AND OTHER FACILITIES TO REMAIN AND SHALL REPAIR ANY DAMAGES AT
NO COST TO THE OWNER.

39.THE CONTRACTOR SHALL IMMEDIATELY REPAIR OR REPLACE ANY PHYSICAL DAMAGE TO PRIVATE PROPERTY OR PUBLIC
IMPROVEMENTS, INCLUDING BUT NOT LIMITED TO:  FENCES, WALLS, SIGNS, PAVEMENT, CURBS, UTILITIES, SIDEWALKS, GRASS, TREES,
LANDSCAPING, AND IRRIGATION SYSTEMS, ETC.… TO ORIGINAL CONDITION OR BETTER AT NO COST TO THE OWNER.

40.ALL AREAS IN EXISTING RIGHT-OF-WAY DISTURBED BY SITE CONSTRUCTION SHALL BE REPAIRED TO ORIGINAL CONDITION OR BETTER,
INCLUDING AS NECESSARY GRADING, LANDSCAPING, CULVERTS, AND PAVEMENT.

41.THE CONTRACTOR SHALL SALVAGE ALL EXISTING POWER POLES, SIGNS, WATER VALVES, FIRE HYDRANTS, METERS, ETC... THAT ARE
TO BE RELOCATED DURING CONSTRUCTION.

42.CONTRACTOR SHALL MAINTAIN ADEQUATE SITE DRAINAGE DURING ALL PHASES OF CONSTRUCTION, INCLUDING MAINTAINING EXISTING
DITCHES OR CULVERTS FREE OF OBSTRUCTIONS AT ALL TIMES.

43.THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING AND SUBMITTING A TRENCH SAFETY PLAN, PREPARED BY A PROFESSIONAL
ENGINEER IN THE STATE OF TEXAS, TO THE CITY PRIOR TO CONSTRUCTION.  CONTRACTOR IS RESPONSIBLE FOR MAINTAINING TRENCH
SAFETY REQUIREMENTS IN ACCORDANCE WITH CITY, STATE, AND FEDERAL REQUIREMENTS, INCLUDING OSHA FOR ALL TRENCHES.  NO
OPEN TRENCHES SHALL BE ALLOWED OVERNIGHT WITHOUT PRIOR WRITTEN APPROVAL OF THE CITY.

44.THE CONTRACTOR SHALL KEEP TRENCHES FREE FROM WATER.
45.SITE SAFETY IS SOLELY THE RESPONSIBILITY OF THE CONTRACTOR.
46.THESE PLANS DO NOT EXTEND TO OR INCLUDE DESIGNS OR SYSTEMS PERTAINING TO THE SAFETY OF THE CONTRACTOR OR ITS

EMPLOYEES, AGENTS OR REPRESENTATIVES IN THE PERFORMANCE OF THE WORK. THE ENGINEER'S SEAL HEREON DOES NOT EXTEND
TO ANY SUCH SAFETY SYSTEM. THE CONTRACTOR SHALL BE RESPONSIBLE FOR IMPLEMENTATION OF ALL REQUIRED SAFETY
PROCEDURES AND PROGRAMS.

47.SIGNS RELATED TO SITE OPERATION OR SAFETY ARE NOT INCLUDED IN THESE PLANS.
48.CONTRACTOR OFFICE AND STAGING AREA SHALL BE AGREED ON BY THE OWNER AND CONTRACTOR PRIOR TO BEGINNING OF

CONSTRUCTION.  CONTRACTOR IS RESPONSIBLE FOR ALL PERMITTING REQUIREMENTS FOR THE CONSTRUCTION OFFICE, TRAILER,
STORAGE, AND STAGING OPERATIONS AND LOCATIONS.

49.LIGHT POLES, SIGNS, AND OTHER OBSTRUCTIONS SHALL NOT BE PLACED IN ACCESSIBLE ROUTES.
50.ALL SIGNS, PAVEMENT MARKINGS, AND OTHER TRAFFIC CONTROL DEVICES SHALL CONFORM TO THE "TEXAS MANUAL ON UNIFORM

TRAFFIC CONTROL DEVICES".
51.TOP RIM ELEVATIONS OF ALL EXISTING AND PROPOSED MANHOLES SHALL BE COORDINATED WITH TOP OF PAVEMENT OR FINISHED

GRADE AND SHALL BE ADJUSTED TO BE FLUSH WITH THE ACTUAL FINISHED GRADE AT THE TIME OF PAVING.
52.CONTRACTOR SHALL ADJUST ALL EXISTING AND PROPOSED VALVES, FIRE HYDRANTS, AND OTHER UTILITY APPURTENANCES TO MATCH

ACTUAL FINISHED GRADES AT THE TIME OF PAVING.
53.THE CONTRACTOR IS RESPONSIBLE FOR CONSTRUCTION SEQUENCING AND PHASING, AND SHALL CONTACT THE APPROPRIATE CITY

OFFICIALS, INCLUDING BUILDING OFFICIAL, ENGINEERING INSPECTOR, AND FIRE MARSHALL TO LEARN OF ANY REQUIREMENTS.
54.CONTRACTOR IS RESPONSIBLE FOR PREPARATION, SUBMITTAL, AND APPROVAL BY THE CITY OF A TRAFFIC CONTROL PLAN PRIOR TO

THE START OF CONSTRUCTION, AND THEN THE IMPLEMENTATION OF THE PLAN.
55.CONTRACTOR SHALL KEEP A NEAT AND ACCURATE RECORD OF CONSTRUCTION, INCLUDING ANY DEVIATIONS OR VARIANCES FROM

THE PLANS.
56.THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING AS-BUILT PLANS TO THE ENGINEER AND CITY IDENTIFYING ALL DEVIATIONS

AND VARIATIONS FROM THESE PLANS MADE DURING CONSTRUCTION.
57.CONTRACTOR SHALL KEEP THE CONSTRUCTION SITE SECURE FROM TRESPASSERS AT ALL TIMES.

EROSION CONTROL:
1. THE CONTRACTOR SHALL COMPLY WITH ALL LOCAL, STATE, AND FEDERAL EROSION CONTROL AND WATER QUALITY REQUIREMENTS,

LAWS, AND ORDINANCES THAT APPLY TO THE CONSTRUCTION SITE LAND DISTURBANCE.
2. CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS OF THE “TCEQ GENERAL PERMIT TO DISCHARGE UNDER THE TEXAS

POLLUTANT DISCHARGE ELIMINATION SYSTEM TXR 150000”.
3. EROSION CONTROL DEVICES SHOWN ON THE EROSION CONTROL PLAN FOR THE PROJECT SHALL BE INSTALLED PRIOR TO THE START

OF LAND DISTURBANCE.
4. ALL EROSION CONTROL DEVICES ARE TO BE INSTALLED IN ACCORDANCE WITH THE APPROVED PLANS AND SPECIFICATIONS FOR THE

PROJECT.
5. CONTRACTOR IS SOLELY RESPONSIBLE FOR INSTALLATION, IMPLEMENTATION, MAINTENANCE, AND EFFECTIVENESS OF ALL EROSION

CONTROL DEVICES, BEST MANAGEMENT PRACTICES (BMPS), AND FOR UPDATING THE EROSION CONTROL PLAN DURING
CONSTRUCTION AS FIELD CONDITIONS CHANGE.

6. CONTRACTOR SHALL DOCUMENT THE DATES OF INSTALLATION, MAINTENANCE OR MODIFICATION, AND REMOVAL FOR EACH BMP
EMPLOYED IN THE STORM WATER POLLUTION PREVENTION PLAN (SWPPP) IF APPLICABLE.

7. AS STORM SEWER INLETS ARE INSTALLED ON-SITE, TEMPORARY EROSION CONTROL DEVICES SHALL BE INSTALLED AT EACH INLET PER
APPROVED DETAILS.

8. THE EROSION CONTROL DEVICES SHALL REMAIN IN PLACE UNTIL THE AREA IT PROTECTS HAS BEEN PERMANENTLY STABILIZED.
9. CONTRACTOR SHALL PROVIDE ADEQUATE EROSION CONTROL DEVICES NEEDED DUE TO PROJECT PHASING.
10.CONTRACTOR SHALL OBSERVE THE EFFECTIVENESS OF THE EROSION CONTROL DEVICES AND MAKE FIELD ADJUSTMENTS AND

MODIFICATIONS AS NEEDED TO PREVENT SEDIMENT FROM LEAVING THE SITE.  IF THE EROSION CONTROL DEVICES DO NOT
EFFECTIVELY CONTROL EROSION AND PREVENT SEDIMENTATION FROM WASHING OFF THE SITE, THEN THE CONTRACTOR SHALL
NOTIFY THE ENGINEER.

11.OFF-SITE SOIL BORROW, SPOIL, AND STORAGE AREAS (IF APPLICABLE) ARE CONSIDERED AS PART OF THE PROJECT SITE AND MUST
ALSO COMPLY WITH THE EROSION CONTROL REQUIREMENTS FOR THIS PROJECT. THIS INCLUDES THE INSTALLATION OF BMP'S TO
CONTROL EROSION AND SEDIMENTATION AND THE ESTABLISHMENT OF PERMANENT GROUND COVER ON DISTURBED AREAS PRIOR TO
FINAL APPROVAL OF THE PROJECT. CONTRACTOR IS RESPONSIBLE FOR MODIFYING THE SWPPP AND EROSION CONTROL PLAN TO
INCLUDE BMPS FOR ANY OFF-SITE THAT ARE NOT ANTICIPATED OR SHOWN ON THE EROSION CONTROL PLAN.

12. ALL STAGING, STOCKPILES, SPOIL, AND STORAGE SHALL BE LOCATED SUCH THAT THEY WILL NOT ADVERSELY AFFECT STORM WATER
QUALITY.  PROTECTIVE MEASURES SHALL BE PROVIDED IF NEEDED TO ACCOMPLISH THIS REQUIREMENT, SUCH AS COVERING OR
ENCIRCLING THE AREA WITH AN APPROPRIATE BARRIER.

13.CONTRACTORS SHALL INSPECT ALL EROSION CONTROL DEVICES, BMPS, DISTURBED AREAS, AND VEHICLE ENTRY AND EXIT AREAS
WEEKLY AND WITHIN 24 HOURS OF ALL RAINFALL EVENTS OF 0.5 INCHES OR GREATER, AND KEEP A RECORD OF THIS INSPECTION IN
THE SWPPP BOOKLET IF APPLICABLE, TO VERIFY THAT THE DEVICES AND EROSION CONTROL PLAN ARE FUNCTIONING PROPERLY.

14.CONTRACTOR SHALL CONSTRUCT A STABILIZED CONSTRUCTION ENTRANCE AT ALL PRIMARY POINTS OF ACCESS IN ACCORDANCE
WITH CITY SPECIFICATIONS.  CONTRACTOR SHALL ENSURE THAT ALL CONSTRUCTION TRAFFIC USES THE STABILIZED ENTRANCE AT
ALL TIMES FOR ALL INGRESS/EGRESS.

15.SITE ENTRY AND EXITS SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT THE TRACKING AND FLOWING OF SEDIMENT AND
DIRT ONTO OFF-SITE ROADWAYS.  ALL SEDIMENT AND DIRT FROM THE SITE THAT IS DEPOSITED ONTO AN OFF-SITE ROADWAY SHALL BE
REMOVED IMMEDIATELY.

16.THE CONTRACTOR IS RESPONSIBLE FOR REMOVING ALL SILT AND DEBRIS FROM THE AFFECTED OFF-SITE ROADWAYS THAT ARE A
RESULT OF THE CONSTRUCTION, AS REQUESTED BY OWNER AND CITY.  AT A MINIMUM, THIS SHOULD OCCUR ONCE PER DAY FOR THE
OFF-SITE ROADWAYS.

17.WHEN WASHING OF VEHICLES IS REQUIRED TO REMOVE SEDIMENT PRIOR TO EXITING THE SITE, IT SHALL BE DONE IN AN AREA
STABILIZED WITH CRUSHED STONE THAT DRAINS INTO AN APPROVED SEDIMENT TRAP BMP.

18.CONTRACTOR SHALL INSTALL A TEMPORARY SEDIMENT BASIN FOR ANY ON-SITE DRAINAGE AREAS THAT ARE GREATER THAN 10
ACRES, PER TCEQ AND CITY STANDARDS.  IF NO ENGINEERING DESIGN HAS BEEN PROVIDED FOR A SEDIMENTATION BASIN ON THESE
PLANS, THEN THE CONTRACTOR SHALL ARRANGE FOR AN APPROPRIATE DESIGN TO BE PROVIDED.

19. ALL FINES IMPOSED FOR SEDIMENT OR DIRT DISCHARGED FROM THE SITE SHALL BE PAID BY THE RESPONSIBLE CONTRACTOR.
20.WHEN SEDIMENT OR DIRT HAS CLOGGED THE CONSTRUCTION ENTRANCE VOID SPACES BETWEEN STONES OR DIRT IS BEING TRACKED

ONTO A ROADWAY, THE AGGREGATE PAD MUST BE WASHED DOWN OR REPLACED. RUNOFF FROM THE WASH-DOWN OPERATION SHALL
NOT BE ALLOWED TO DRAIN DIRECTLY OFF SITE WITHOUT FIRST FLOWING THROUGH ANOTHER BMP TO CONTROL SEDIMENTATION.
PERIODIC RE-GRADING OR NEW STONE MAY BE REQUIRED TO MAINTAIN THE EFFECTIVENESS OF THE CONSTRUCTION ENTRANCE.

21.TEMPORARY SEEDING OR OTHER APPROVED STABILIZATION SHALL BE INITIATED WITHIN 14 DAYS OF THE LAST DISTURBANCE OF ANY
AREA, UNLESS ADDITIONAL CONSTRUCTION IN THE AREA IS EXPECTED WITHIN 21 DAYS OF THE LAST DISTURBANCE.

22.CONTRACTOR SHALL FOLLOW GOOD HOUSEKEEPING PRACTICES DURING CONSTRUCTION, ALWAYS CLEANING UP DIRT, LOOSE
MATERIAL, AND TRASH AS CONSTRUCTION PROGRESSES.

23.UPON COMPLETION OF FINE GRADING, ALL SURFACES OF DISTURBED AREAS SHALL BE PERMANENTLY STABILIZED.  STABILIZATION IS
ACHIEVED WHEN THE AREA IS EITHER COVERED BY PERMANENT IMPERVIOUS STRUCTURES, SUCH AS BUILDINGS, SIDEWALK,
PAVEMENT, OR A UNIFORM PERENNIAL VEGETATIVE COVER.

24.AT THE CONCLUSION OF THE PROJECT, ALL INLETS, DRAIN PIPE, CHANNELS, DRAINAGEWAYS AND BORROW DITCHES AFFECTED BY THE
CONSTRUCTION SHALL BE DREDGED, AND THE SEDIMENT GENERATED BY THE PROJECT SHALL BE REMOVED AND DISPOSED IN
ACCORDANCE WITH APPLICABLE REGULATIONS.

25. CONTRACTOR SHALL FOLLOW GOOD HOUSEKEEPING PRACTICES DURING THE CONSTRUCTION OF THE PROJECT, ALWAYS CLEANING
UP DIRT, TRASH AND LOOSE MATERIALS AS CONSTRUCTION PROGRESSES.

STORM WATER DISCHARGE AUTHORIZATION:
1. CONTRACTOR SHALL COMPLY WITH ALL TCEQ AND EPA STORM WATER POLLUTION PREVENTION REQUIREMENTS.
2. CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS OF THE TCEQ GENERAL PERMIT TO DISCHARGE UNDER THE TEXAS

POLLUTANT DISCHARGE ELIMINATION SYSTEM TXR 150000.
3. THE CONTRACTOR SHALL ENSURE THAT ALL PRIMARY OPERATORS SUBMIT A NOI TO TCEQ AT LEAST SEVEN DAYS PRIOR TO

COMMENCING CONSTRUCTION (IF APPLICABLE), OR IF UTILIZING ELECTRONIC SUBMITTAL, PRIOR TO COMMENCING CONSTRUCTION.
ALL PRIMARY OPERATORS SHALL PROVIDE A COPY OF THE SIGNED NOI TO THE OPERATOR OF ANY MS4 (TYPICALLY THE CITY)
RECEIVING DISCHARGE FROM THE SITE.

4. CONTRACTOR SHALL BE RESPONSIBLE FOR THE IMPLEMENTATION OF THE STORM WATER POLLUTION PREVENTION PLAN (SWPPP) IF
APPLICABLE, INCLUDING POSTING SITE NOTICE, INSPECTIONS, DOCUMENTATION, AND SUBMISSION OF ANY INFORMATION REQUIRED
BY THE TCEQ AND EPA (E.G. NOI).

5. ALL CONTRACTORS AND SUBCONTRACTORS PROVIDING SERVICES RELATED TO THE SWPPP SHALL SIGN THE REQUIRED CONTRACTOR
CERTIFICATION STATEMENT ACKNOWLEDGING THEIR RESPONSIBILITIES AS SPECIFIED IN THE SWPPP.

6. A COPY OF THE SWPPP, INCLUDING NOI, SITE NOTICE, CONTRACTOR CERTIFICATIONS, AND ANY REVISIONS, SHALL BE SUBMITTED TO
THE CITY BY THE CONTRACTOR AND SHALL BE RETAINED ON-SITE DURING CONSTRUCTION.

7. A NOTICE OF TERMINATION (NOT) SHALL BE SUBMITTED TO TCEQ BY ANY PRIMARY OPERATOR WITHIN 30 DAYS AFTER ALL SOIL
DISTURBING ACTIVITIES AT THE SITE HAVE BEEN COMPLETED AND A UNIFORM VEGETATIVE COVER HAS BEEN ESTABLISHED ON ALL
UNPAVED AREAS AND AREAS NOT COVERED BY STRUCTURES, A TRANSFER OF OPERATIONAL CONTROL HAS OCCURRED, OR THE
OPERATOR HAS OBTAINED ALTERNATIVE AUTHORIZATION UNDER A DIFFERENT PERMIT. A COPY OF THE NOT SHALL BE PROVIDED TO
THE OPERATOR OF ANY MS4 RECEIVING DISCHARGE FROM THE SITE.

DEMOLITION:
1. KHA IS NOT RESPONSIBLE FOR THE MEANS AND METHODS EMPLOYED BY THE CONTRACTOR TO IMPLEMENT THIS DEMOLITION PLAN.

THIS PRELIMINARY DEMOLITION PLAN SIMPLY INDICATES THE KNOWN OBJECTS ON THE SUBJECT TRACT THAT ARE TO BE DEMOLISHED
AND REMOVED FROM THE SITE.

2. KHA DOES NOT WARRANT OR REPRESENT THAT THE PLAN, WHICH WAS PREPARED BASED ON SURVEY AND UTILITY INFORMATION
PROVIDED BY OTHERS, SHOWS ALL IMPROVEMENTS AND UTILITIES, THAT THE IMPROVEMENTS AND UTILITIES ARE SHOWN
ACCURATELY, OR THAT THE UTILITIES SHOWN CAN BE REMOVED. THE CONTRACTOR IS RESPONSIBLE FOR PERFORMING ITS OWN SITE
RECONNAISSANCE TO SCOPE ITS WORK AND TO CONFIRM WITH THE OWNERS OF IMPROVEMENTS AND UTILITIES THE ABILITY AND
PROCESS FOR THE REMOVAL OF THEIR FACILITIES.

3. THIS PLAN IS INTENDED TO GIVE A GENERAL GUIDE TO THE CONTRACTOR, NOTHING MORE. THE GOAL OF THE DEMOLITION IS TO LEAVE
THE SITE IN A STATE SUITABLE FOR THE CONSTRUCTION OF THE PROPOSED DEVELOPMENT. REMOVAL OR PRESERVATION OF
IMPROVEMENTS, UTILITIES, ETC. TO ACCOMPLISH THIS GOAL ARE THE RESPONSIBILITY OF THE CONTRACTOR.

4. CONTRACTOR IS STRONGLY CAUTIONED TO REVIEW THE FOLLOWING REPORTS DESCRIBING SITE CONDITIONS PRIOR TO BIDDING AND
IMPLEMENTING THE DEMOLITION PLAN:
a. ENVIRONMENTAL SITE ASSESSMENT PROVIDED BY THE OWNER,
b. ASBESTOS BUILDING INSPECTION REPORT(S) PROVIDED BY THE OWNER,
c. GEOTECHNICAL REPORT PROVIDED BY THE OWNER.
d. OTHER REPORTS THAT ARE APPLICABLE AND AVAILABLE.

5. CONTRACTOR SHALL CONTACT THE OWNER TO VERIFY WHETHER ADDITIONAL REPORTS OR AMENDMENTS TO THE ABOVE CITED
REPORTS HAVE BEEN PREPARED AND TO OBTAIN/REVIEW/AND COMPLY WITH THE RECOMMENDATION OF SUCH STUDIES PRIOR TO
STARTING ANY WORK ON THE SITE.

6. CONTRACTOR SHALL COMPLY WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS REGARDING THE DEMOLITION OF OBJECTS ON
THE SITE AND THE DISPOSAL OF THE DEMOLISHED MATERIALS OFF-SITE. IT IS THE CONTRACTOR'S SOLE RESPONSIBILITY TO REVIEW
THE SITE, DETERMINE THE APPLICABLE REGULATIONS, RECEIVE THE REQUIRED PERMITS AND AUTHORIZATIONS, AND COMPLY.

7. KHA DOES NOT REPRESENT THAT THE REPORTS AND SURVEYS REFERENCED ABOVE ARE ACCURATE, COMPLETE, OR COMPREHENSIVE
SHOWING ALL ITEMS THAT WILL NEED TO BE DEMOLISHED AND REMOVED.

8. SURFACE PAVEMENT INDICATED MAY OVERLAY OTHER HIDDEN STRUCTURES, SUCH AS ADDITIONAL LAYERS OF PAVEMENT,
FOUNDATIONS OR WALLS, THAT ARE ALSO TO BE REMOVED.

GRADING:
1. THE CONTRACTOR AND GRADING SUBCONTRACTOR SHALL VERIFY THE SUITABILITY OF EXISTING AND PROPOSED SITE CONDITIONS

INCLUDING GRADES AND DIMENSIONS BEFORE START OF CONSTRUCTION.  THE CIVIL ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF
ANY DISCREPANCIES.

2. CONTRACTOR SHALL OBTAIN ANY REQUIRED GRADING PERMITS FROM THE CITY.
3. UNLESS OTHERWISE NOTED, PROPOSED CONTOURS AND SPOT ELEVATIONS SHOWN IN PAVED AREA REFLECT TOP OF PAVEMENT

SURFACE.  IN LOCATIONS ALONG A CURB LINE, ADD 6-INCHES (OR THE HEIGHT OF THE CURB) TO THE PAVING GRADE FOR TOP OF CURB
ELEVATION.

4. PROPOSED SPOT ELEVATIONS AND CONTOURS OUTSIDE THE PAVEMENT ARE TO TOP OF FINISHED GRADE.
5. PROPOSED CONTOURS ARE APPROXIMATE. PROPOSED SPOT ELEVATIONS AND DESIGNATED GRADIENT ARE TO BE USED IN CASE OF

DISCREPANCY.
6. ALL FINISHED GRADES SHALL TRANSITION UNIFORMLY BETWEEN THE FINISHED ELEVATIONS SHOWN.
7. CONTOURS AND SPOT GRADES SHOWN ARE ELEVATIONS OF TOP OF THE FINISHED SURFACE.  WHEN PERFORMING THE GRADING

OPERATIONS, THE CONTRACTOR SHALL PROVIDE AN APPROPRIATE ELEVATION HOLD-DOWN ALLOWANCE FOR THE THICKNESS OF
PAVEMENT, SIDEWALK, TOPSOIL, MULCH, STONE, LANDSCAPING, RIP-RAP AND ALL OTHER SURFACE MATERIALS THAT WILL
CONTRIBUTE TO THE TOP OF FINISHED GRADE.  FOR EXAMPLE, THE LIMITS OF EARTHWORK IN PAVED AREAS IS THE BOTTOM OF THE
PAVEMENT SECTION.

8. NO REPRESENTATIONS OF EARTHWORK QUANTITIES OR SITE BALANCE ARE MADE BY THESE PLANS.  THE CONTRACTOR SHALL
PROVIDE THEIR OWN EARTHWORK CALCULATION TO DETERMINE THEIR CONTRACT QUANTITIES AND COST.   ANY SIGNIFICANT
VARIANCE FROM A BALANCED SITE SHALL BE IMMEDIATELY BROUGHT TO THE ATTENTION OF THE CIVIL ENGINEER.

9. ALL GRADING AND EARTHWORK SHALL COMPLY WITH THE PROJECT'S FINAL GEOTECHNICAL REPORT (OR LATEST EDITION), INCLUDING
SUBSEQUENT ADDENDA.

10. ALL EXCAVATION IS UNCLASSIFIED AND SHALL INCLUDE ALL MATERIALS ENCOUNTERED. UNUSABLE EXCAVATED MATERIAL AND ALL
WASTE RESULTING FROM SITE CLEARING AND GRUBBING SHALL BE REMOVED FROM THE SITE AND APPROPRIATELY DISPOSED BY THE
CONTRACTOR AT NO ADDITIONAL EXPENSE.

11.EROSION CONTROL DEVICES SHOWN ON THE EROSION CONTROL PLAN FOR THE PROJECT SHALL BE INSTALLED PRIOR TO THE START
OF GRADING.  REFERENCE EROSION CONTROL PLAN, DETAILS, GENERAL NOTES, AND SWPPP FOR ADDITIONAL INFORMATION AND
REQUIREMENTS.

12.BEFORE ANY EARTHWORK IS PERFORMED, THE CONTRACTOR SHALL STAKE OUT AND MARK THE LIMITS OF THE PROJECT'S PROPERTY
LINE AND SITE IMPROVEMENTS. THE CONTRACTOR SHALL PROVIDE ALL NECESSARY ENGINEERING AND SURVEYING FOR LINE AND
GRADE CONTROL POINTS RELATED TO EARTHWORK.

13.CONTRACTOR TO DISPOSE OF ALL EXCESS EXCAVATION MATERIALS IN A MANNER THAT ADHERES TO LOCAL, STATE AND FEDERAL
LAWS AND REGULATIONS.  THE CONTRACTOR SHALL KEEP A RECORD OF WHERE EXCESS EXCAVATION WAS DISPOSED, ALONG WITH
THE RECEIVING LANDOWNER'S APPROVAL TO DO SO.

14.CONTRACTOR IS RESPONSIBLE FOR REMOVAL AND REPLACEMENT OF TOPSOIL AT THE COMPLETION OF FINE GRADING.  CONTRACTOR
SHALL REFER TO LANDSCAPE ARCHITECTURE PLANS FOR SPECIFICATIONS AND REQUIREMENTS FOR TOPSOIL.

15.CONTRACTOR SHALL MAINTAIN ADEQUATE SITE DRAINAGE DURING ALL PHASES OF CONSTRUCTION, INCLUDING MAINTAINING EXISTING
DITCHES OR CULVERTS FREE OF OBSTRUCTIONS AT ALL TIMES.

16.NO EARTHWORK FILL SHALL BE PLACED IN ANY EXISTING DRAINAGE WAY, SWALE, CHANNEL, DITCH, CREEK, OR FLOODPLAIN FOR ANY
REASON OR ANY LENGTH OF TIME, UNLESS THESE PLANS SPECIFICALLY INDICATE THIS IS REQUIRED.

17.TEMPORARY CULVERTS MAY BE REQUIRED IN SOME LOCATIONS TO CONVEY RUN-OFF.
18.REFER TO DIMENSION CONTROL PLAN, AND PLAT FOR HORIZONTAL DIMENSIONS.
19.THE CONTRACTOR SHALL CLEAR AND GRUB THE SITE AND PLACE, COMPACT, AND CONDITION FILL PER THE PROJECT GEOTECHNICAL

ENGINEER'S SPECIFICATIONS. THE FILL MATERIAL TO BE USED SHALL BE APPROVED BY THE GEOTECHNICAL ENGINEER PRIOR TO
PLACEMENT.

20.CONTRACTOR IS RESPONSIBLE FOR ALL SOILS TESTING AND CERTIFICATION, UNLESS SPECIFIED OTHERWISE BY OWNER.   ALL SOILS
TESTING SHALL BE COORDINATED WITH THE APPROPRIATE CITY INSPECTOR AND SHALL COMPLY WITH CITY STANDARD
SPECIFICATIONS AND THE GEOTECHNICAL REPORT.  SOILS TESTING SHALL BE PERFORMED BY AN APPROVED INDEPENDENT AGENCY
FOR TESTING SOILS.  THE OWNER SHALL APPROVE THE AGENCY NOMINATED BY THE CONTRACTOR FOR SOILS TESTING.

21.ALL COPIES OF SOILS TEST RESULTS SHALL BE SENT TO THE OWNER, ENGINEER AND ARCHITECT DIRECTLY FROM THE TESTING
AGENCY.

22.IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO SHOW, BY THE STANDARD TESTING PROCEDURES OF THE SOILS, THAT THE WORK
CONSTRUCTED MEETS THE PROJECT REQUIREMENTS AND CITY SPECIFICATIONS.

23.THE SCOPE OF WORK FOR CIVIL IMPROVEMENT SHOWN ON THESE PLANS TERMINATES 5-FEET FROM THE BUILDING.  CONTRACTOR
SHALL REFER TO THE GEOTECHNICAL REPORT AND STRUCTURAL PLANS AND SPECIFICATIONS FILL, CONDITIONING, AND PREPARATION
IN THE BUILDING PAD.

24.DUE TO THE POTENTIAL FOR DIFFERENTIAL SOIL MOVEMENT ADJACENT TO THE BUILDING, THE CONTRACTOR SHALL ADHERE TO
GEOTECHNICAL REPORT'S RECOMMENDATION FOR SUBGRADE PREPARATION SPECIFIC TO FLATWORK ADJACENT TO THE PROPOSED
BUILDING.  THE OWNER AND CONTRACTOR ARE ADVISED TO OBTAIN A GEOTECHNICAL ENGINEER RECOMMENDATION SPECIFIC TO
FLATWORK ADJACENT TO THE BUILDING, IF NONE IS CURRENTLY EXISTING.

25.CONTRACTOR SHALL ENSURE THAT SUFFICIENT POSITIVE SLOPE AWAY FROM THE BUILDING PAD IS ACHIEVED FOR ENTIRE PERIMETER
OF THE PROPOSED BUILDING(S) DURING GRADING OPERATIONS AND IN THE FINAL CONDITION.   IF THE CONTRACTOR OBSERVES THAT
THIS WILL NOT BE ACHIEVED, THE CONTRACTOR SHALL CONTACT THE ENGINEER TO REVIEW THE LOCATION.

26.THE CONTRACTOR SHALL TAKE ALL AVAILABLE PRECAUTIONS TO CONTROL DUST. CONTRACTOR SHALL CONTROL DUST BY
SPRINKLING WATER, OR BY OTHER MEANS APPROVED BY THE CITY, AT NO ADDITIONAL COST TO THE OWNER.

27.CONTRACTOR SHALL COORDINATE WITH THE UTILITY COMPANIES FOR ANY REQUIRED UTILITY ADJUSTMENTS AND/OR RELOCATIONS
NEEDED FOR GRADING OPERATIONS AND TO ACCOMMODATE PROPOSED GRADE, INCLUDING THE UNKNOWN UTILITIES NOT SHOWN ON
THESE PLANS.   CONTRACTOR SHALL REFER TO THE GENERAL NOTES “OVERALL” SECTION THESE PLANS FOR ADDITIONAL
INFORMATION.

28.EXISTING TREE LOCATIONS SHOWN ON THESE PLANS ARE APPROXIMATE.  CONTRACTOR SHALL REPORT ANY DISCREPANCIES FOUND
IN THE FIELD THAT AFFECT THE GRADING PLAN TO THE CIVIL ENGINEER.

29.CONTRACTOR SHALL FIELD VERIFY ALL PROTECTED TREE LOCATIONS, INDIVIDUAL PROTECTED TREE CRITICAL ROOT ZONES, AND
PROPOSED SITE GRADING, AND NOTIFY THE CIVIL ENGINEER AND LANDSCAPE ARCHITECT OF ANY CONFLICTS WITH THE TREE
PRESERVATION PLAN BY THE LANDSCAPE ARCHITECT PRIOR TO COMMENCING THE WORK.

30.TREE PROTECTION MEASURES SHALL BE INSTALLED IN ACCORDANCE WITH THE CITY STANDARD TREE PROTECTION DETAILS AND THE
APPROVED TREE PRESERVATION PLANS BY THE LANDSCAPE ARCHITECT.

31.CONTRACTOR SHALL REFER TO THE LANDSCAPING AND TREE PRESERVATIONS PLANS FOR ALL INFORMATION AND DETAILS
REGARDING EXISTING TREES TO BE REMOVED AND PRESERVED.

32.NO TREE SHALL BE REMOVED UNLESS A TREE REMOVAL PERMIT HAS BEEN ISSUED BY THE CITY, OR CITY HAS OTHERWISE CONFIRMED
IN WRITING THAT ONE IS NOT NEEDED FOR THE TREE(S).

33.NO TREE SHALL BE REMOVED OR DAMAGED WITHOUT PRIOR AUTHORIZATION OF THE OWNER OR OWNER'S REPRESENTATIVE.
EXISTING TREES SHALL BE PRESERVED WHENEVER POSSIBLE AND GRADING IMPACT TO THEM HELD TO A MINIMUM.

34.AFTER PLACEMENT OF SUBGRADE AND PRIOR TO PLACEMENT OF PAVEMENT, CONTRACTOR SHALL TEST AND OBSERVE PAVEMENT
AREAS FOR EVIDENCE OF PONDING AND INADEQUATE SLOPE FOR DRAINAGE.  ALL AREAS SHALL ADEQUATELY DRAIN TOWARDS THE
INTENDED STRUCTURE TO CONVEY STORMWATER RUNOFF. CONTRACTOR SHALL IMMEDIATELY NOTIFY OWNER AND ENGINEER IF ANY
AREAS OF POOR DRAINAGE ARE DISCOVERED.

35.CONTRACTOR FIELD ADJUSTMENT OF PROPOSED SPOT GRADES IS ALLOWED, IF THE APPROVAL OF THE CIVIL ENGINEER IS OBTAINED.

STANDARD HCFCD NOTES FOR CONSTRUCTION DRAWINGS:
1. OBTAIN AND COMPLY WITH ALL APPLICABLE CITY, COUNTY, STATE, AND FEDERAL PERMITS AND

APPROVALS, WITH ASSISTANCE FROM ENGINEER, IF NECESSARY. OBTAIN PERMIT (CERTIFICATION) FROM
HARRIS COUNTY ENGINEER TO ENTER HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY.

2. NOTIFY THE HARRIS COUNTY FLOOD CONTROL DISTRICT’S DEVELOPMENT COORDINATION AND
INSPECTION DEPARTMENT IN WRITING AT LEAST 48 HOURS PRIOR TO CONSTRUCTION. SUBMIT THE
HCFCD 48 HOUR PRE-CONSTRUCTION NOTIFICATION FORM, A COPY OF THE APPROVED
CONSTRUCTION DRAWINGS, AND A COPY OF THE CORPS OF ENGINEERS INDIVIDUAL SECTION 404
PERMIT OR COMPLIANCE WITH NATIONWIDE PERMIT, IF APPLICABLE, TO HCFCD, 9900
NORTHWEST FREEWAY, HOUSTON, TEXAS 77092, ATTN: DEVELOPMENT COORDINATION AND
INSPECTION DEPT. BY HAND DELIVERY, BY EMAIL DCID@HCFCD.ORG, OR FAX TO 713-684-4129 (FAX NUMBER).

3. ENGINEER SHALL SUBMIT CERTIFICATION LETTER AND RECORD DRAWINGS TO THE HARRIS COUNTY FLOOD
CONTROL DISTRICT’S DEVELOPMENT COORDINATION AND INSPECTION SECTION REQUESTING INSPECTION
OF ITEMS CONSTRUCTED IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY. PRIOR TO
REQUESTING INSPECTION, THE DRAINAGE RIGHT-OF-WAY AND/OR EASEMENTS SHALL BE STAKED AND
FLAGGED.

4. PROTECT, MAINTAIN, AND RESTORE EXISTING BACKSLOPE DRAINAGE SYSTEMS.
5. BACKSLOPE SWALE AND INTERCEPTOR STRUCTURE ELEVATIONS AND LOCATIONS SHOWN ON PLANS ARE

APPROXIMATE. FINAL ELEVATIONS AND LOCATIONS SHALL BE FIELD VERIFIED BY THE ENGINEER PRIOR TO
INSTALLATION.

6. ESTABLISH TURF GRASS ON ALL DISTURBED AREAS WITHIN THE CHANNEL OR DETENTION RIGHT-OF-WAY,
EXCEPT THE CHANNEL BOTTOM AND WHERE STRUCTURAL EROSION MEASURES ARE USED. MINIMUM
ACCEPTANCE CRITERIA ARE 75% COVERAGE OF LIVE BERMUDA GRASS AND NO EROSION OR RILLS DEEPER
THAN 4”.

7. PERFORM ALL ACTIVITIES WITHIN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY IN
ACCORDANCE WITH THE MOST RECENT HARRIS COUNTY FLOOD CONTROL DISTRICT STANDARD
SPECIFICATIONS BOOK.

8. EXCAVATE CHANNEL FLOWLINE TO DESIGN ELEVATION AS SHOWN ON PLANS AND DOWNSTREAM, AS
NECESSARY, TO ENSURE NO WATER REMAINS IN THE FACILITY (STORM SEWER, LATERAL CHANNEL, OR DRY
BOTTOM DETENTION BASIN) DURING NORMAL WATER SURFACE CONDITIONS IN THE CHANNEL, SO THE
FACILITY WILL FUNCTION AS INTENDED. FOR WET BOTTOM DETENTION BASINS, ENSURE NO WATER IS ABOVE
THE DESIGN LEVEL IN THE WET BOTTOM DURING NORMAL WATER SURFACE CONDITIONS IN THE CHANNEL.

9. MAINTAIN FLOW IN CHANNEL DURING CONSTRUCTION AND RESTORE CHANNEL TO ORIGINAL CONDITION.
10. REMOVE ALL EXCAVATED MATERIAL FROM THE HARRIS COUNTY FLOOD CONTROL DISTRICT OR DRAINAGE

RIGHT-OF-WAY. NO FILL IS TO BE PLACED WITHIN A DESIGNATED FLOOD PLAIN AREA WITHOUT FIRST
OBTAINING A FILL PERMIT FROM THE APPROPRIATE JURISDICTIONAL AUTHORITY.

MUD NOTES:
1. ALL CONNECTIONS TO DISTRICT FACILITIES MUST BE COORDINATED THROUGH THE DISTRICTS OPERATOR, INFRAMARK, AT LEAST 48

HOURS PRIOR TO CONSTRUCTION COMMENCING.

THE SUBJECT PROPERTY IS ADDRESSED AT 12000 BISSONNET STREET, HOUSTON,
TEXAS 77099.  THE SUBJECT PROPERTY IS PART OF AND SURROUNDED BY THE
+/-118.778-ACRE DOTY SAND PIT VENTURE (DSPV) LANDFILL.  THE DSPV LANDFILL
BEGAN AS A SAND MINING OPERATION IN ABOUT 1960 AND TRANSITIONED TO
LANDFILL BEFORE 1978 AND CONTINUED TO OPERATE AS A LANDFILL UNTIL ITS
CLOSURE IN 1999.  IN 1981 THE DSPV LANDFILL RECEIVED A PERMIT FROM THE
TEXAS DEPARTMENT OF HEALTH (TDH), [NOW THE TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY (TCEQ)] TO OPERATE THE SITE AS A TYPE IV LANDFILL
FOR CONSTRUCTION AND DEMOLITION DEBRIS DISPOSAL.  THE SITE WAS
SUBSEQUENTLY ISSUED MUNICIPAL SOLID WASTE (MSW) PERMIT NO. 1247 BY TCEQ
IN 1985.  MSW PERMIT NO. 1247 IS ACTIVE AND THE SITE HAS BEEN IN POST
CLOSURE CARE SINCE 1999. THE CURRENT TCEQ MSW PERMIT NO. 1247 PERMITTEE
IS NORTHWEST METRO HOLDINGS, CS 34, LLC OF BURLINGAME, CALIFORNIA.

LOCATED ADJACENTLY NORTH AND EAST OF THE DSPV LANDFILL IS THE +/-
18.11-ACRE OLSHAN DEMOLISHING LANDFILL (FORMERLY MSW PERMIT NO. 1259),
ALSO A CLOSED TYPE IV LANDFILL THAT REPORTEDLY RECEIVED CONSTRUCTION
DEBRIS WASTE FROM SEPTEMBER 1976 UNTIL JULY 1987.  IN 2002, THE OLSHAN
LANDFILL ENDED POST CLOSURE CARE, AND THE MSW PERMIT WAS REVOKED BY
TCEQ.

THE SUGAR HILLS GOLF COURSE WAS DEVELOPED ABOVE THE DSPV LANDFILL AND
OLSHAN DEMOLISHING LANDFILL AND OPERATED FROM APPROXIMATELY 2000 TO
2005 WITH AN ADDRESS OF 12000 BISSONNET STREET.  SINCE THE SUGAR HILLS
GOLF COURSE CLOSED, BOTH LANDFILLS HAVE REMAINED DEVELOPED AS A GOLF
COURSE, THOUGH ONLY SPARINGLY MAINTAINED.

IN APRIL 2016, ECO 1 DEVELOPMENT, LLC (ECO 1), A PRIOR MSW PERMITTEE,
RECEIVED A TYPE IX REGISTRATION NO. 40286 FROM TCEQ FOR MINING OF THE
OLSHAN DEMOLISHING LANDFILL UNDER 30 TEXAS ADMINISTRATIVE CODE (TAC)
CHAPTER 330, SUBCHAPTER N.  ECO 1 REMOVED SOME GOLF COURSE SOIL FROM
THE OLSHAN DEMOLISHING LANDFILL, BUT NEVER ACTIVELY MINED WASTE
MATERIAL UNDER THE TYPE IX REGISTRATION.  TCEQ REVOKED THE TYPE IX
REGISTRATION ON AUGUST 1, 2019 FOR LACK OF ACTIVITY.  HOWEVER, FOR THE
REGISTRATION NO. 40286 APPLICATION, ECO 1 PERFORMED 6 TEST PITS ON THE
OLSHAN DEMOLISHING LANDFILL FOR WASTE CHARACTERIZATION, SOIL AND
LEACHATE TESTING AND WASTE DEPTH DETERMINATION.  FROM THE 6 TEST PITS,
ECO 1 EXCAVATED ABOUT 1,700 CUBIC YARDS OF MATERIAL WHICH SKA
CATEGORIZED AS 74% SOIL, 10% WOOD, 10% CONCRETE, 3% METAL, AND 3% OTHER
(PLASTIC, RUBBER, TEXTILES, ETC).  THE MAXIMUM DEPTH OF THE WASTE MATERIAL
WAS REACHED IN TEST PIT 1 AT 26 FEET BELOW GROUND SURFACE (FT-BGS).  THE
AERIAL EXTENT OF WASTE DEPOSITION WAS NOT EVALUATED BY THE TEST PIT
EXCAVATIONS.  ALL WASTE OBSERVED WAS CONSISTENT WITH A TYPE IV LANDFILL
OPERATION.

THE CURRENT PROPERTY OWNER, BISSONNET 136, LLC, ACQUIRED THE PROPERTY
IN JUNE 2019.  A RELATED ENTITY, NORTHWEST METRO HOLDINGS, CS 34, LLC
BECAME THE MSW NO. 1247 PERMITTEE AFTER A TRANSFER PERMIT MODIFICATION
WAS APPROVED BY TCEQ ON JUNE 4 2020.
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HARRIS COUNTY FLOOD CONTROL DISTRICT
TRIBUTARY 20.90 TO BRAYS BAYOU UNIT NO.

D120-00-00

CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

MONITORING
WELL (SEE

CAUTIONARY
NOTE 13)

MONITORING
WELL (SEE
CAUTIONARY
NOTE 13)

MONITORING
WELL (SEE
CAUTIONARY
NOTE 13)

MONITORING
WELL (SEE

CAUTIONARY
NOTE 13)

MONITORING
WELL (SEE

CAUTIONARY
NOTE 13)

REMOVE ±101 LF OF EX.
CURB AND GUTTER

AND HEADWALL

TREE LINE, SIDEWALK, AND RETAINING WALL
TO BE DEMOED FOR FUTURE LIMA DRIVE

FU
TU
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MA D

RIV
E (7

0' 
ROW

)
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TU

R
E H

ILLTO
P LO

O
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U
T W

AY (70' R
O

W
)

EX PAVEMENT
(TO BE
REMOVED)

EX MONITORING WELL

EX CHAIN LINK FENCE

EX CONCRETE
(TO BE REMOVED)

EX CONCRETE PAVEMENT
(TO BE REMOVED)

EX CONCRETE PAVEMENT
(TO BE REMOVED)

EX CONCRETE PAVEMENT
(TO BE REMOVED)

EX CONCRETE W/ AREAS
UNDER 3 FT OF DIRT
(TO BE REMOVED)

1-STORY BRICK BUILDING
(TO BE DEMOLISHED AND
DISPOSED OF OFFSITE)

1-STORY METAL BUILDING
(TO BE DEMOLISHED AND

DISPOSED OF OFFSITE)

EX 6" IRRIGATION PIPING
(TO BE REMOVED)

EX IRRIGATION PIPING
(TO BE REMOVED)

EX 6" IRRIGATION PIPING
(TO BE REMOVED)

60' DRAINAGE ESMT
H.C.C.F. NO. H651544

EX SLOPE PAVING
AND 24" RCP
(TO BE REMOVED)

EX 18" RCP
(TO BE REMOVED)

EX 24" RCP
(TO REMAIN)

EX 24" RCP
(TO REMAIN)

STORM SEWER ESMT
H.C.C.F. NO. H651543

EX 6" IRRIGATION PIPING
(TO BE REMOVED)

EX FENCE AND GATE (TO
BE REMOVED)
EX POWER LINES

EX 36" RCP
(TO REMAIN)

EX CHAIN LINK FENCE
(TO BE REMOVED)

EX CHAIN LINK FENCE
(TO BE REMOVED)

END OF EX HEADWALL
ALONG COOK RD

EX PAVEMENT

EX STRM MANHOLE
(TO REMAIN)

EX HEADWALL
ALONG COOK RD

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

HCFCD UNIT NO. D120-00-00
120' EXISTING HCFCD FEE STRIP

EX DRAINAGE
CHANNEL TO REMAIN

EX CONCRETE PAVEMENT
(TO BE REMOVED)

BISSONNET STREET (80' ROW)

CONTRACTOR TO REGRADE
EXISTING CHANNEL TO
EXISTING CONDITIONS

EX CONCRETE PAVEMENT
(TO BE REMOVED)

EX CONCRETE PAVEMENT
(TO BE REMOVED)

REMOVE AND
DIPOSE OF
TREES WITHIN
GRADING LIMITS

REMOVE AND
DISPOSE OF TREES

REMOVE AND
DISPOSE OF
TREES WITHIN
GRADING LIMITS

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

DEMOLITION PLAN

PROPERTY LINE

LEGEND
EXISTING CONCRETE PAVEMENT TO
BE REMOVED

EXISTING BUILDINGS TO BE REMOVED

KIRKWOOD CROSSING
HOUSTON, TX 77048

1. THE CONTRACTOR IS RESPONSIBLE FOR REMOVING ALL DEBRIS FROM THE SITE AND
DISPOSING THE DEBRIS IN A LAWFUL MANNER. THE CONTRACTOR IS RESPONSIBLE FOR
OBTAINING ALL PERMITS REQUIRED FOR DEMOLITION AND DISPOSAL.

2. LOCATIONS OF PUBLIC AND PRIVATE UTILITIES SHOWN ARE APPROXIMATE AND MAY
NOT BE COMPLETE. CONTRACTOR SHALL CALL 713-223-4567 AT LEAST 48 HOURS PRIOR TO
COMMENCING DEMOLITION OR CONSTRUCTION ACTIVITIES. CONTRACTOR SHALL CONTACT
ANY OTHER UTILITY COMPANIES WHO DO NOT SUBSCRIBE TO THE TEXAS ONE CALL
PROGRAM FOR LINE MARKINGS. THE CONTRACTOR BEAR SOLE RESPONSIBILITY FOR
VERIFYING LOCATIONS OF EXISTING UTILITIES, SHOWN OR NOT SHOWN, AND FOR ANY
DAMAGES DONE TO THESE FACILITIES.

3. ALL EXISTING UTILITIES SHOWN ARE LOCATED ACCORDING TO THE INFORMATION
AVAILABLE TO THE ENGINEER AT THE TIME THE DRAWINGS ARE PREPARED AND HAVE NOT
BEEN INDEPENDENTLY VERIFIED BY THE OWNER OR THE ENGINEER. GUARANTEE IS NOT
MADE THAT ALL EXISTING UNDERGROUND UTILITIES ARE SHOWN OR THAT THE LOCATION OF
THOSE SHOWN ARE ACCURATE. FINDING THE ACTUAL LOCATION OF ANY EXISTING UTILITIES
IS THE CONTRACTORS RESPONSIBILITY AND SHALL BE DONE BEFORE HE COMMENCES ANY
WORK, IN THE VICINITY. FURTHERMORE, THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE
FOR ANY AND ALL DAMAGE DUE TO THE CONTRACTORS FAILURE TO EXACTLY LOCATE AND
PRESERVE ANY AND ALL UNDERGROUND UTILITIES. THE OWNER OR ENGINEER WILL ASSUME
NO LIABILITY FOR ANY DAMAGES SUSTAINED OR COST INCURRED BECAUSE OF THE
OPERATIONS IN THE VICINITY OF EXISTING UTILITIES OR STRUCTURES, NOR FOR TEMPORARY
BRACING AND SHORING OF SAME. IF IT IS NECESSARY TO SHORE, BRACE, SWING OR
RELOCATE A UTILITY, THE UTILITY COMPANY OR DEPARTMENT AFFECTED SHALL BE
CONTACTED BY THE CONTRACTOR AND THEIR PERMISSION OBTAINED REGARDING THE
METHOD TO USE FOR SUCH WORK.

4. ANY DISCREPANCIES ON THE DRAWINGS SHALL BE IMMEDIATELY BROUGHT TO THE
ATTENTION OF THE OWNER BEFORE COMMENCING WORK. NO FIELD CHANGES OR
DEVIATIONS FROM DESIGN ARE TO BE MADE WITHOUT PRIOR APPROVAL OF THE OWNER AND
NOTIFICATION TO THE ENGINEER. NO CONSIDERATION WILL BE GIVEN TO CHANGE ORDERS
FOR WHICH THE OWNER AND ENGINEER WERE NOT CONTACTED PRIOR TO CONSTRUCTION
OF THE AFFECTED ITEM.

5. CONTRACTOR MUST PROTECT THE PUBLIC AT ALL TIMES WITH FENCING, BARRICADES,
ENCLOSURES, ETC., TO THE BEST PRACTICES AND APPROVED BY THE OWNER.

6. PRIOR TO DEMOLITION OCCURRING, ALL EROSION CONTROL DEVICES ARE TO BE
INSTALLED PER THE PLANS.

7. DAMAGE TO ALL EXISTING CONDITIONS TO REMAIN WILL BE REPLACED AT
CONTRACTOR'S EXPENSE.

8. ALL DEMOLITION WORK OR CONSTRUCTION VEHICLE TRAFFIC WITHIN 10 FEET OF THE
CANOPY OF ANY TREE TO BE SAVED SHALL BE CLOSELY COORDINATED WITH TREE
PRESERVATION ACTIVITIES.

9. CONTRACTOR SHALL COMPLY TO THE FULLEST EXTENT WITH THE LATEST OSHA
STANDARDS FOR EXCAVATION AND TRENCHING PROCEDURES. CONTRACTOR SHALL USE
SUPPORT SYSTEMS, SLOPING, BENCHING, ETC. AS NECESSARY FOR THESE OPERATIONS,
AND SHALL COMPLY WITH ALL OSHA PERFORMANCE CRITERIA.

10. CONTRACTOR TO REMOVE FULL DEPTH OF PAVEMENT (ASPHALT AND CONCRETE).
REFERENCE SURVEY FOR LIMITS OF PAVEMENT.

11. CONTRACTOR TO EPOXY ALL EXPOSED REBAR.

12. CONTRACTOR IS RESPONSIBLE FOR MANAGING STORM WATER RUNOFF WITHIN THE
PROJECT AREA DURING CONSTRUCTION, INCLUDING PROVIDING MEASURES FOR
TEMPORARY CONVEYANCE OF FLOW WHICH MAY CONSIST OF DIVERSION SWALES OR
PUMPING OF WATER TO EXISTING STORM OUTFALL LOCATIONS FROM PROJECT AREA TO
MATCH EXISTING DRAINAGE PATTERNS PER THE EXISTING CONDITIONS DRAINAGE AREA MAP.

13. ALL MONITORING WELLS WILL NEED TO BE REMOVED IN COORDINATION WITH
ENVIRONMENTAL CONSULTANT (SKA).

GENERAL NOTES

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL REPORT
COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001) DATED OCTOBER
21, 2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR AND THAT
THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE FREQUENT BASIS THEN A
TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL CAP, OR
MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE CLIENT TO THE DEGREE
REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR IMPACTS TO THE ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT ALL TIMES.
THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE REQUIRED BY
INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE SYSTEMS. WHERE LANDFILL CAP
IS PENETRATED, ALL PLANS FOR HANDLING, STOCKPILING, DAILY COVER, AND DISPOSAL OF
WASTE ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL ENGINEER WITH
REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL PRIOR TO DESIGN AND
INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS, CONCRETE FOOTINGS, AND ANY
OTHER IMPROVEMENT THAT WILL INTRUDE INTO THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY PERMIT OR
REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED, AND MAINTAINED BY
OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF EXISTING GAS VENTS OR
MONITORING PROBES AND INSTALLATION OF ADDITIONAL GAS VENTS OR MONITORING PROBES
IS TO BE PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL PERMIT
DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING SOLID WASTE,
LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE ENCOUNTERED
DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER GENERATED DURING
CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION, MONITORING,
AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS.  HEALTH AND SAFETY PLANS
SHALL TAKE INTO ACCOUNT THE KNOWN ENVIRONMENTAL CONDITIONS AND EXPOSURE RISKS
ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS PRIOR TO
CONSTRUCTION.ENVIRONMENTAL CONDITIONS AND EXPOSURE RISKS ON THE PROPERTY.

CAUTIONARY NOTES REGARDING THE LANDFILL

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

COVENTRY SQUARE
VOL. 311, PG. 55, H.C.M.R.

COVENTRY SQUARE
VOL. 311, PG. 55, H.C.M.R.
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CALLED 5.3907 ACRES
GCH-THE VICTORIAN, LLC

H.C.C.F. NO. RP-2020-128148

CALLED 4.7386 ACRES
COVENTRY APARTMENTS, LLC

H.C.C.F. NO. RP-2020-643000
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UNRESTRICTED RESERVE "A"
COVENTRY SQUARE

VOL. 311, PG. 55, H.C.M.R.

UNRESTRICTED RESERVE "B"
COVENTRY SQUARE

VOL. 311, PG. 55, H.C.M.R.
UNRESTRICTED RESERVE "A"

BLOCK 1
GOLF PLAZA

F.C. NO. 580258, H.C.M.R.
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UNRESTRICTED RESERVE "A"
BLOCK 1

F.C. NO. 669086, H.C.M.R.

WILDWOOD GLEN DRIVE
60' R.O.W.

H.C.C.F. NO. D305424

CALLED 2.645 ACRES
HARRIS COUNTY WATER

CONTROL AND IMPROVEMENT
DISTRICT NO. 123

H.C.C.F. NO. D305422

C
AL

LE
D

 1
.2

5 
AC

R
ES

SO
U

TH
W

ES
T 

R
EG

IO
N

 C
O

N
FE

R
EN

C
E

AS
SO

C
IA

TI
O

N
 O

F 
SE

VE
N

TH
-D

AY
 A

D
VE

N
TI

ST
H

.C
.C

.F
. N

O
. 2

01
30

52
85

22

HARRIS COUNTY FLOOD CONTROL DISTRICT
TRIBUTARY 20.90 TO BRAYS BAYOU UNIT NO. D120-00-00

CALLED 43,380 SQ. FT.
HARRIS COUNTY FLOOD CONTROL DISTRICT
H.C.C.F. NO. D353109

STORM SEWER ESMT
H.C.C.F. NO. H651543

CATALINA SQUARE
SECTION FIVE

VOL. 159, PG. 89, H.C.M.R.

RESERVE "A"
CHRIST THE INCARNATE WORLD
FILM CODE NO. 443126, H.C.M.R.

H.C.F.C.D. DRAINAGE EASEMENT
H.C.C.F. NO. D399305

RESERVE "A"
ELIAS ESTATES

FILM CODE NO. 671142, H.C.M.R.

KI
R

KW
O

O
D

 V
IL

LA
G

E
VO

L.
 2

66
, P

G
. 8

2,
 H

.C
.M

.R
.

KI
R

KW
O

O
D

 C
O

U
N

TR
Y 

SE
C

TI
O

N
 O

N
E

VO
L.

 2
85

, P
G

. 1
, H

.C
.M

.R
.

KI
R

KW
O

O
D

 C
O

U
N

TR
Y 

SE
C

TI
O

N
 O

N
E

VO
L.

 2
85

, P
G

. 1
, H

.C
.M

.R
.

CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

RESERVE "A"
FIRST FILIPINO AMERICAN

UNITED METHODIST CHURCH
FILM CODE NO. 353004, H.C.M.R.

OVERALL DEVELOPMENT PLAT BOUNDARY

REFERENCE PUBLIC PLANS TITLED "KIRKWOOD
CROSSING PHASE 1 WS&D" BY KIMLEY-HORN FOR
PUBLIC INFRASTRUCTURE
COH ILMS #23005786

25' SSWR EASMENT
(BY OTHERS)

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

20' THIS DRAINAGE EASEMENT IS HEREBY
DEDICATED TO THE PUBLIC BY THIS PLAT

CHANNEL 2

BASIN 1

BASIN 2

CHANNEL 3

BASIN 3
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BISSONNET STREET

LIMA DRIVE

(FUTURE 70' R.O.W.)
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LIMA DRIVE

ZARROLL DRIVE

ALPHA ROAD

NEWBROOK DRIVE

BROOKGLADE CIRCLE

SHANNON HILLS DRIVE

NEWBROOK DRIVE

HERALD SQUARE DRIVE

LIMA DRIVE

(FUTURE 70' R.O.W.)

MAGNOLIA CANYON

10.08
ACRES

12.25
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12.92
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18.74
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3.28
ACRES
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1.96
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DETENTION
POND
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8.35
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4.64 ACRES

DETENTION
POND

5.82 ACRES

DETENTION
POND
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

KIRKWOOD CROSSING
HOUSTON, TX 77048

OVERALL
DEVELOPMENT PLAN

C-05.1

NORTH

LEGEND

PROPOSED PHASE 1 DETENTION

PROPOSED PHASE 2 DETENTION

FUTURE RIGHT OF WAY

FUTURE UTILITY EASEMENT

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



60' DRAINAGE ESMT
H.C.C.F. NO. H651544

STORM SEWER ESMT

H.C.C.F. NO. H651543

EX TOP OF BANK

EX TOP OF BANK

CALLED 43,380 SQ. FT.

HARRIS COUNTY FLOOD CONTROL DISTRICT

H.C.C.F. NO. D353109

CATALINA SQUARE
SECTION FIVE

VOL. 159, PG. 89, H.C.M.R.
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HERALD
SQUARE DRIVE

UNITED METHODIST CHURCH

FILM CODE NO. 353004, H.C.M.R.

LIMA DRIVE

ZARROLL DRIVE

RESERVE "A"
ELIAS ESTATES

FILM CODE NO. 671142, H.C.M.R.

H.C.F.C.D. DRAINAGE EASEMENT

H.C.C.F. NO. D399305

EXISTING DUAL 8'X8' BOX CULVERT

APPROX. LOCATION PER COH AS BUILT.

COH FILE NO. N-0575-01 DATED
JANUARY 2000.

EXISTING CULVERT IS BURIED.

BISSONNET STREET
(80' ROW)
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HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

42.06

DA-4

95.06 cfs

17.38

DA-1

42.03 cfs

36.91

DA-2

86.39 cfs

31.35

DA-3

85.34 cfs

6.33

DA-5

15.19 cfs

2.19

DA-6

5.26 cfs

EXISTING DRAINAGE
AREA MAP

C-05.2

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH

PROPERTY BOUNDARY

LEGEND

MAGNOLIA CANYON

EXISTING CONTOUR

EXISTING DRAINAGE AREAS

FLOW ARROWS

AREA IN ACRES36.84

X-1

193.9 cfs Q100 FLOW IN CFS

AREA DESIGNATOR

*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

NOTE: PROPOSED DRIVEWAY & SIDEWALKS ARE PART OF OCE & PW PLANS. SIDEWALKS
ARE BASED ON PLANNING DEPARTMENT REQUIREMENTS.

BROOKGLADE CIRCLE

1. CONTRACTOR TO FIELD VERIFY HORIZONTAL AND VERTICAL LOCATION
OF EXISTING UTILITIES PRIOR TO CONSTRUCTION.

2. SEE STORM DRAIN PLAN & PROFILE SHEETS FOR DETAILED
INFORMATION ON STORM DRAIN LINES.

3. ALL STORM DRAIN LINES SHALL BE RCP, CLASS III UNLESS OTHERWISE
NOTED.

4. FOR DETAILED HYDRAULICS & HYDROLOGY INFORMATION REFERENCE
THE APPROVED 12000 BISSONNET MASTER DRAINAGE PLAN,

        HCFCD # 2201250077.

5. THERE IS NO FLOODPLAIN FILL MITIGATION IN THIS PROJECT. SEE
SHEET C-20 FOR FLOODPLAIN CALCULATIONS.

DRAINAGE GENERAL NOTES

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



60' DRAINAGE ESMT
H.C.C.F. NO. H651544

STORM SEWER ESMT
H.C.C.F. NO. H651543

PROP DUAL
4'X2' RCB

PROP DUAL
72" RCP

PROP 6'x4' RCB

PROP 10'X4' RCB

EX TOP OF BANK

EX TOP OF BANK

R
IPTID

E
D

R
IVE

HERALD
SQUARE DRIVE

LIMA DRIVE

ZARROLL DRIVE

PROP 8'X5' RCB

PROP 25' x 25' CUSTOM PRECAST JUNCTION
BOX STRUCTURE TO BE CONSTRUCTED

OVER EXISTING DUAL 8'X8' RCB

EXISTING DUAL 8'X8' BOX CULVERT
APPROX. LOCATION PER COH AS BUILT.

COH FILE NO. N-0575-01 DATED
JANUARY 2000.

EXISTING CULVERT IS BURIED.

CHANNEL 2

BASIN 1

BASIN 2
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HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

HCFCD UNIT NO. D120-00-00
120' EXISTING HCFCD FEE STRIP

REF. SHEET C-21 FOR
OUTFALL DETAIL

36.34

DA 4

94.84 cfs

14.53

DA 5

42.26 cfs

41.85

DA 2

205.15 cfs

21.44

DA 1

57.52 cfs

5.15

DA 3

18.96 cfs

17.60

OFFSITE

52.91 cfs

CHANNEL 3 PHASE 1 DETENTION
SERVICE AREA MAP

C05.3

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH

PROPERTY BOUNDARY

LEGEND

MAGNOLIA CANYON

PROPOSED STORM DRAIN LINE

PROPOSED DRAINAGE DIVIDE

PROPOSED FLOW DIRECTION

PROPOSED CONTOUR

EXISTING CONTOUR

AREA IN ACRES36.84

X-1

193.9 cfs Q100 FLOW IN CFS

AREA DESIGNATOR

1. CONTRACTOR TO FIELD VERIFY HORIZONTAL AND VERTICAL LOCATION
OF EXISTING UTILITIES PRIOR TO CONSTRUCTION.

2. SEE STORM DRAIN PLAN & PROFILE SHEETS FOR DETAILED
INFORMATION ON STORM DRAIN LINES.

3. ALL STORM DRAIN LINES SHALL BE RCP, CLASS III UNLESS OTHERWISE
NOTED.

4. FOR DETAILED HYDRAULICS & HYDROLOGY INFORMATION REFERENCE
THE APPROVED 12000 BISSONNET MASTER DRAINAGE PLAN,

        HCFCD # 2201250077.

5. THERE IS NO FLOODPLAIN FILL MITIGATION IN THIS PROJECT. SEE
SHEET C-20 FOR FLOODPLAIN CALCULATIONS.

DRAINAGE GENERAL NOTES

*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

NOTE: PROPOSED DRIVEWAY & SIDEWALKS ARE PART OF OCE PLANS. SIDEWALKS ARE
BASED ON PLANNING DEPARTMENT REQUIREMENTS.
OCE ILMS NO. 23005786

BROOKGLADE CIRCLE

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



STORM SEWER ESMT
H.C.C.F. NO. H651543

PROP DUAL
4'X2' RCB

PROP DUAL
72" RCP

PROP 6'x4' RCB

PROP 10'X4' RCB

EX TOP OF BANK

EX TOP OF BANK

R
IPTID

E
D

R
IVE

HERALD
SQUARE DRIVE

LIMA DRIVE

ZARROLL DRIVE

PROP 8'X5' RCB

PROP 25' x 25' CUSTOM PRECAST JUNCTION
BOX STRUCTURE TO BE CONSTRUCTED

OVER EXISTING DUAL 8'X8' RCB

EXISTING DUAL 8'X8' BOX CULVERT
APPROX. LOCATION PER COH AS BUILT.

COH FILE NO. N-0575-01 DATED
JANUARY 2000.

EXISTING CULVERT IS BURIED.

CHANNEL 2
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HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

HCFCD UNIT NO. D120-00-00
120' EXISTING HCFCD FEE STRIP

REF. SHEET C-21 FOR
OUTFALL DETAIL

40.04

BASIN 3

198.15 cfs

50.89

BASIN 1

239.24 cfs

13.58
CHANNEL 1

77.43 cfs

12.07

BASIN 2

68.82 cfs

INLINE BASIN

116.22 cfs
20.31

60' DRAINAGE ESMT
H.C.C.F. NO. H651544

C
H

AN
N

EL
 1

BASIN 1
INLINE BASIN DETENTION SERVICE

AREA MAP

C-06

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH

PROPERTY BOUNDARY

LEGEND

MAGNOLIA CANYON

PROPOSED STORM DRAIN LINE

PROPOSED DRAINAGE DIVIDE

PROPOSED FLOW DIRECTION

PROPOSED CONTOUR

EXISTING CONTOUR

AREA IN ACRES36.84

X-1

193.9 cfs Q100 FLOW IN CFS

AREA DESIGNATOR

1. CONTRACTOR TO FIELD VERIFY HORIZONTAL AND VERTICAL LOCATION
OF EXISTING UTILITIES PRIOR TO CONSTRUCTION.

2. SEE STORM DRAIN PLAN & PROFILE SHEETS FOR DETAILED
INFORMATION ON STORM DRAIN LINES.

3. ALL STORM DRAIN LINES SHALL BE RCP, CLASS III UNLESS OTHERWISE
NOTED.

4. FOR DETAILED HYDRAULICS & HYDROLOGY INFORMATION REFERENCE
THE APPROVED 12000 BISSONNET MASTER DRAINAGE PLAN,

        HCFCD # 2201250077.

5. THERE IS NO FLOODPLAIN FILL MITIGATION IN THIS PROJECT. SEE
SHEET C-20 FOR FLOODPLAIN CALCULATIONS.

DRAINAGE GENERAL NOTES

*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

NOTE: PROPOSED DRIVEWAY & SIDEWALKS ARE PART OF OCE PLANS. SIDEWALKS ARE
BASED ON PLANNING DEPARTMENT REQUIREMENTS.
OCE ILMS NO. 23005786

BROOKGLADE CIRCLE

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



6.0' GRASS LINED PILOT CHANNEL

BI
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W
)

PLAT BOUNDARY

CALLED 3.581 ACRES
SOCIETY OF HOUSTON

H.C.C.F. NO. RP-2021-232016

CALLED 1.25 ACRES
SOUTHWEST REGION CONFERENCE

ASSOCIATION OF SEVENTH-DAY ADVENTIST
H.C.C.F. NO. 20130528522

PLAT BOUNDARY

A
A BB

BASIN 1

UNRESTRICTED RESERVE "A"
BLOCK 1

GOLF PLAZA
F.C. NO. 580258, H.C.M.R.

PROP 18" RIP RAP (SEE
DETAIL SHEET C-26)

C
H

AN
N

EL
 2

FU
TU

R
E 

12
00

0 
BI

SS
O

N
N

ET

FUTURE 12000 BISSONNET
DEVELOPMENT

TOE OF SLOPE

TOP OF BANK

EDGE OF MAINTENANCE BERM

PROP 5" CONCRETE SLOPE
PAVING WITH 24" TOE (SEE
DETAIL SHEET C-23)

SE
E 

 S
H

EE
T 

C
-1

0

6.0' GRASS LINED PILOT CHANNEL

1 2

3

4

5

6

7

8

910

11

12

13

14

15
16

17

18

1920

21

22

23
24

25

26
27

28

29 30

31 32
33

34

35 36
37 38

39

4041

42

43
4445

46

47

30.0' MB

30.0' MB 30.0' MB

FL: 80.0
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13810606.468
E:3051461.440

FL: 80.8
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13810850.676
E:3051346.478

FL: 82.3
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811021.086
E:3051189.015

GRADE AT 4:1 MAX TO
MEET NATURAL

GROUND

30.0' MB

E:3051692.987

30.0' MB

FL: 80.9
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811698.985
E:3051112.531

FL: 83.0
PROP HP

N:13811420.590
E:3051169.531

FL: 90.0
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13810968.448
E:3051488.750

FL: 100.6
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811369.890

E:3051470.706

FL: 106.0
PROP HP

N:13811765.291
E:3051452.933

FL: 80.6
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811772.892

E:3051087.219

30.0' MB

15.0' MB

51

49

48

50

52

15.0' MB

FL: 82.3
PROP HP
N:13810976.495
E:3051210.618

FL: 81.0
PROP HP
N:13810750.783
E:3051351.110

FL: 90.0
PROP HP
N:13810948.468
E:3051489.648

FL: 100.6
PROP HP

N:13811349.910
E:3051471.604

POINT TABLE
POINT NO.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

DESCRIPTION

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

TOP OF BANK

TOP OF BANK

ELEVATION

106.50

83.40

82.60

81.70

81.00

82.10

82.30

82.90

82.80

83.40

83.71

81.71

81.40

105.50

107.03

83.83

NORTHING

13811765.5383

13810626.1579

13810600.0561

13810604.4864

13810628.3075

13810951.8643

13810975.6785

13810971.0016

13810994.8158

13811399.9208

13811502.2169

13811694.1852

13811776.9839

13811789.3890

13811734.1794

13810657.7423

EASTING

3051458.4278

3051509.6410

3051483.6454

3051375.2365

3051351.2841

3051336.2797

3051310.1298

3051210.8772

3051184.7273

3051165.9412

3051156.2217

3051127.7691

3051164.6941

3051432.2953

3051429.8070

3051478.1910

POINT TABLE
POINT NO.

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

DESCRIPTION

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

ELEVATION

82.00

82.00

82.00

82.60

83.90

84.20

84.20

84.48

84.20

82.00

81.69

105.30

74.60

74.03

74.11

73.87

NORTHING

13810631.3659

13810633.3388

13810657.1599

13810953.2540

13811005.6453

13811002.3814

13811026.1956

13811402.1749

13811504.9442

13811686.3953

13811749.1320

13811758.0300

13811683.0006

13811516.7543

13811232.8404

13811094.0053

EASTING

3051452.2078

3051403.9307

3051379.9784

3051366.2475

3051308.7177

3051239.4543

3051213.3044

3051195.8689

3051186.1052

3051177.6644

3051199.9219

3051403.6746

3051335.0510

3051342.0739

3051382.1007

3051397.1580

POINT TABLE

POINT NO.

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

DESCRIPTION

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

ELEVATION

73.36

73.75

74.84

74.82

74.82

74.85

74.84

74.83

74.12

73.71

74.26

74.17

74.14

74.26

73.65

73.64

NORTHING

13811042.6178

13810998.7261

13810863.3104

13810795.0961

13810711.7689

13810654.2852

13810653.9073

13810655.6917

13810959.1468

13811036.1694

13811032.3424

13811050.9728

13811403.8031

13811505.8948

13811703.8949

13811700.0191

EASTING

3051401.8794

3051408.4866

3051428.1861

3051435.8397

3051445.8432

3051449.3260

3051426.4238

3051402.6861

3051391.4556

3051307.2793

3051242.8917

3051242.3302

3051226.8686

3051215.9705

3051214.7106

3051209.9350

POINT TABLE

POINT NO.

49

50

51

52

DESCRIPTION

EDGE OF MB

TOE OF SLOPE

EDGE OF MB

EDGE OF MB

ELEVATION

83.47

73.91

81.80

83.40

NORTHING

13811675.6094

13811669.4887

13811777.0422

13811401.4036

EASTING

3051148.1512

3051203.0105

3051161.4752

3051165.8362

KIRKWOOD CROSSING
HOUSTON, TX 77048

N
O

R
TH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

BASIN 1 LAYOUT

C-07

FUTURE HILLTOP LOOKOUT WAY (70' ROW)

*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

BASIN 2

BASIN 1
LEGEND

PROPERTY LINE

PROPOSED STORM DRAIN LINE

PROPOSED CONTOUR

EXISTING CONTOUR

INTERCEPTOR SWALE

TCEQ DETENTION POND CONSTRUCTION NOTES

1. STORMWATER DETENTION FOR NEW DEVELOPMENTS IS REQUIRED BY
CITY OF HOUSTON CODE (CITATION).  THE CITY OF HOUSTON DOES NOT
PROVIDE REGIONAL STORMWATER DETENTION.

2. DETENTION PONDS WILL BE DESIGNED WITH A LINER SYSTEM
CONSISTING OF 2 FEET OF COMPACTED CLAY OVERLAIN BY A
GEOMEMBRANE LINER OF A MINIMUM OF 30 MILS THICK.

3. PROTECTIVE COVER CONSISTING OF 2 FEET OF LOAMY MATERIAL
SUITABLE FOR REVEGETATION SHALL BE PLACED OVER THE
GEOMEMBRANE LINER.

4. THE COMPACTED CLAY LINER, GEOMEMBRANE LINER, AND PROTECTIVE
LAYER WILL EXTEND 2 FEET IN ELEVATION ABOVE THE
100-YEAR/24-HOUR DESIGN STORM WATER SURFACE ELEVATION.

5. THE DETENTION PONDS ARE DESIGNED TO PASS THE RUNOFF FROM
THE 100-YEAR/24-HOUR DESIGN STORM EVENT IN LESS THAN 24
HOURS.  NO RUNOFF WILL BE PERMANENTLY RETAINED IN THE
DETENTION POND.

6. POND HYDRAULIC ANALYSES ARE INCLUDED AS AN APPENDIX TO THE
DEVELOPMENT PERMIT NARRATIVE.

7. THE DETENTION PONDS WILL BE INSPECTED ANNUALLY FOR SIGNS OF
EROSION OR EXPOSURE OF THE GEOMEMBRANE LINER.  ANY REPAIRS
NEEDED WILL BE INITIATED PROMPTLY UPON DISCOVERY.

8. DETENTION PONDS MAY BE USED FOR RECREATIONAL ACTIVITIES
BETWEEN STORM EVENTS.

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023
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PLAT BOUNDARY

B
B

BASIN 2

FUTURE 12000 BISSONNET
DEVELOPMENT

PLAT BOUNDARY

CHANNEL 3

6.0' GRASS LINED
PILOT
CHANNEL

1 2

3

4

5

6

7

8 9

10
11

12

1314

15

16

17

18
19

22

23
TOE OF SLOPE

TOP OF BANK

EDGE OF MAINTENANCE BERM

PROP 18" RIP RAP (SEE DETAIL SHEET C-25)

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-23)

SE
E 

SH
EE

T 
C

-1
0

20

UNRESTRICTED RESERVE "A"
BLOCK 1

GOLF PLAZA
F.C. NO. 580258, H.C.M.R.

MAINTENANCE BERM

30.0' MB

30.0' MB

FL: 80.7
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811102.997
E:3051918.175

FL: 82.3
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811001.123

E:3051692.987

FL: 90.0
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13810968.448
E:3051488.750

FL: 80.9
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811180.620

E:3051810.832

FL: 85.5
PROP HP

N:13811082.947
E:3051574.695

30.0' MB

FL: 82.4
PROP HP
N:13811003.355
E:3051742.937

FL: 81.0
PROP HP

N:13811182.573
E:3051854.546

FL: 90.0
PROP HP
N:13810948.468
E:3051489.648

POINT TABLE

POINT NO.

1

2

3

4

5

6

7

8

9

10

11

12

DESCRIPTION

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

ELEVATION

86.08

81.57

81.75

82.51

82.40

84.50

85.05

86.05

86.50

82.70

82.70

82.70

NORTHING

13811176.2581

13811189.8761

13811166.0171

13811031.0954

13811005.0042

13810991.3874

13811015.2399

13811150.1605

13811147.6276

13811158.5668

13811134.7078

13811059.7262

EASTING

3051590.0275

3051894.7728

3051920.8639

3051926.8933

3051903.0343

3051598.3240

3051572.2332

3051566.1687

3051621.3446

3051866.1420

3051892.2331

3051895.5839

POINT TABLE

POINT NO.

13

14

15

16

17

18

19

20

22

23

DESCRIPTION

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

ELEVATION

82.70

86.00

86.50

86.50

73.50

74.14

73.19

74.48

73.20

73.20

NORTHING

13811033.6350

13811022.6964

13811046.5489

13811121.5300

13811108.6394

13811128.6294

13811127.8505

13811058.9253

13811132.1284

13811061.1004

EASTING

3051871.7249

3051626.9470

3051600.8562

3051597.4859

3051638.4770

3051820.5367

3051861.1562

3051870.0213

3051848.8922

3051642.9993

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

BASIN 2 LAYOUT

C-08

*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

CULVERT B (SEE SHEET C-17 )
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O

W
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BASIN 2

PROP 18" RIP RAP (SEE
DETAIL SHEET C-26)

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-23)

LEGEND
PROPERTY LINE

PROPOSED STORM DRAIN LINE

PROPOSED CONTOUR

EXISTING CONTOUR

INTERCEPTOR SWALE

TCEQ DETENTION POND CONSTRUCTION NOTES

1. STORMWATER DETENTION FOR NEW DEVELOPMENTS IS REQUIRED BY
CITY OF HOUSTON CODE (CITATION).  THE CITY OF HOUSTON DOES NOT
PROVIDE REGIONAL STORMWATER DETENTION.

2. DETENTION PONDS WILL BE DESIGNED WITH A LINER SYSTEM
CONSISTING OF 2 FEET OF COMPACTED CLAY OVERLAIN BY A
GEOMEMBRANE LINER OF A MINIMUM OF 30 MILS THICK.

3. PROTECTIVE COVER CONSISTING OF 2 FEET OF LOAMY MATERIAL
SUITABLE FOR REVEGETATION SHALL BE PLACED OVER THE
GEOMEMBRANE LINER.

4. THE COMPACTED CLAY LINER, GEOMEMBRANE LINER, AND PROTECTIVE
LAYER WILL EXTEND 2 FEET IN ELEVATION ABOVE THE
100-YEAR/24-HOUR DESIGN STORM WATER SURFACE ELEVATION.

5. THE DETENTION PONDS ARE DESIGNED TO PASS THE RUNOFF FROM
THE 100-YEAR/24-HOUR DESIGN STORM EVENT IN LESS THAN 24
HOURS.  NO RUNOFF WILL BE PERMANENTLY RETAINED IN THE
DETENTION POND.

6. POND HYDRAULIC ANALYSES ARE INCLUDED AS AN APPENDIX TO THE
DEVELOPMENT PERMIT NARRATIVE.

7. THE DETENTION PONDS WILL BE INSPECTED ANNUALLY FOR SIGNS OF
EROSION OR EXPOSURE OF THE GEOMEMBRANE LINER.  ANY REPAIRS
NEEDED WILL BE INITIATED PROMPTLY UPON DISCOVERY.

8. DETENTION PONDS MAY BE USED FOR RECREATIONAL ACTIVITIES
BETWEEN STORM EVENTS.

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



POINT TABLE
POINT NO.

1

2

3

4

5

6

7

8

9

10

12

13

14

15

16

17

18

19

20

21

DESCRIPTION

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

EDGE OF MB

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

TOP OF BANK

ELEVATION

80.30

80.30

80.50

80.23

80.22

79.80

80.00

80.00

86.50

85.50

80.50

81.00

81.00

81.00

81.00

81.00

81.00

81.00

81.00

87.50

NORTHING

13813844.7159

13813854.5361

13813805.3497

13813677.1819

13813673.8747

13813403.7869

13813346.3184

13813345.9830

13813326.4048

13813378.0364

13813787.2202

13813822.5633

13813832.3665

13813810.0090

13813674.0309

13813672.5276

13813402.4398

13813376.3177

13813375.9823

13813355.9488

EASTING

3051844.0691

3052112.8463

3052169.5502

3052183.0872

3052183.3359

3052195.4760

3052140.8942

3052090.0358

3051874.4905

3051809.9962

3051791.1356

3051844.8036

3052113.1167

3052138.8912

3052153.2531

3052153.3662

3052165.5063

3052140.6964

3052089.8380

3051869.2800

POINT TABLE
POINT NO.

22

23

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

DESCRIPTION

TOP OF BANK

TOP OF BANK

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

TOE OF SLOPE

PILOT CHANNEL

PILOT CHANNEL

PILOT CHANNEL

PILOT CHANNEL

ELEVATION

86.53

81.00

68.84

67.57

67.23

67.12

67.44

68.20

68.31

67.61

67.29

67.28

67.28

67.33

68.43

68.49

67.19

67.28

67.94

68.09

NORTHING

13813379.4177

13813796.4288

13813786.5333

13813787.8318

13813788.2934

13813788.8807

13813791.1632

13813670.3991

13813627.7398

13813416.3861

13813417.0930

13813413.9363

13813413.5873

13813412.9170

13813412.8004

13813438.6509

13813591.2109

13813574.2888

13813473.0053

13813431.9452

EASTING

3051839.9644

3051820.7429

3051857.7151

3051997.3289

3052046.9612

3052063.0401

3052099.9599

3052115.0179

3052117.2625

3052124.6656

3052086.7579

3052004.6890

3051998.6986

3051993.1123

3051883.7163

3051874.8060

3051996.6192

3052005.4571

3052070.9659

3052085.8190

POINT TABLE
POINT NO.

44

45

46

47

48

49

50

DESCRIPTION

PILOT CHANNEL

PILOT CHANNEL

PILOT CHANNEL

PILOT CHANNEL

PILOT CHANNEL

PILOT CHANNEL

PILOT CHANNEL

ELEVATION

68.15

67.99

67.33

67.17

67.17

67.14

67.14

NORTHING

13813432.2188

13813476.2638

13813577.5474

13813625.8161

13813637.0585

13813686.3224

13813689.0799

EASTING

3052091.8285

3052076.0040

3052010.4952

3051995.0440

3051988.5260

3052005.2706

3051999.9419

S 
KI

R
KW

O
O

D
 R

O
AD

 (8
0'

 R
O

W
)

PL
AT

 B
O

U
N

D
AR

Y

PLAT BOUNDARY

C C

BASIN 3

1
2

3

4

5

6

78
9

10

12

13 14

15

16

17

18

19

2021

22

23
26

27 28

29

30

31

32

3334
3536

3738

39

PROP 18" RIP RAP (SEE DETAIL SHEET C-25)

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-23)

SEE  SHEET C-10

PROP 5" CONCRETE

6.0' GRASS LINED
PILOT
CHANNEL

FUTURE LIMA DRIVE (70' ROW)

CATALINA SQUARE
SECTION FIVE

VOL. 159, PG. 89, H.C.M.R.

KIRKWOOD VILLAGE
VOL. 266, PG. 82, H.C.M.R.

FILM CODE NO. 353004, H.C.M.R.

LIMA DRIVE

ZARROLL DRIVE

RESERVE "A"
ELIAS ESTATES

FILM CODE NO. 671142, H.C.M.R.

H.C.F.C.D. DRAINAGE EASEMENT
H.C.C.F. NO. D399305

PROP 18" RIP RAP
(SEE DETAIL SHEET C-25)

30.0' MB

30.0' MB

EX. DUAL - 8X8
CULVERTS EX FL: 65.43'

EX FL: 65.42'

FL: 79.0
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13813480.002
E:3052186.545

FL: 79.5
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13813579.302

E:3051806.225

FL: 79.5
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13813844.118

E:3051978.352

20' THIS DRAINAGE EASEMENT IS HEREBY
DEDICATED TO THE PUBLIC BY THIS PLAT

PROPOSED 25' x 25' CUSTOM
PRECAST JUNCTION BOX
STRUCTURE
FL: 66.05'
CONTRACTOR TO VERIFY EXISTING
FLOWLINE PRIOR TO CONSTRUCTION

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F NO. D353109

FL: 87.0
PROP HP

N:13813343.244
E:3051832.495

FL: 79.9
PROP HP

N:13813787.473
E:3051796.630

FL: 80.0
PROP HP
N:13813759.338
E:3052168.879

C-17.1

EXIST.
HEADWALL

EXIST.
SLOPE PAVING

40

41

46

42

43
44

45

47

48

49
50

EXIST.
TOP OF BANK

EXIST.
TOE OF SLOPE

SWQ FCS AND WEIR
(SEE DETAIL SHEET C-25

JUNCTION BOX WITH
RESTRICTOR PLATE AND WEIR
FL 5'X8' RCB: 66.09

SEE SHEET         FOR DETAIL

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

BASIN 3 LAYOUT

C-09

*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

BASIN 3

LEGEND
PROPERTY LINE

PROPOSED STORM DRAIN LINE

PROPOSED CONTOUR

EXISTING CONTOUR

INTERCEPTOR SWALE

TCEQ DETENTION POND CONSTRUCTION NOTES

1. STORMWATER DETENTION FOR NEW DEVELOPMENTS IS REQUIRED BY
CITY OF HOUSTON CODE (CITATION).  THE CITY OF HOUSTON DOES NOT
PROVIDE REGIONAL STORMWATER DETENTION.

2. DETENTION PONDS WILL BE DESIGNED WITH A LINER SYSTEM
CONSISTING OF 2 FEET OF COMPACTED CLAY OVERLAIN BY A
GEOMEMBRANE LINER OF A MINIMUM OF 30 MILS THICK.

3. PROTECTIVE COVER CONSISTING OF 2 FEET OF LOAMY MATERIAL
SUITABLE FOR REVEGETATION SHALL BE PLACED OVER THE
GEOMEMBRANE LINER.

4. THE COMPACTED CLAY LINER, GEOMEMBRANE LINER, AND PROTECTIVE
LAYER WILL EXTEND 2 FEET IN ELEVATION ABOVE THE
100-YEAR/24-HOUR DESIGN STORM WATER SURFACE ELEVATION.

5. THE DETENTION PONDS ARE DESIGNED TO PASS THE RUNOFF FROM
THE 100-YEAR/24-HOUR DESIGN STORM EVENT IN LESS THAN 24
HOURS.  NO RUNOFF WILL BE PERMANENTLY RETAINED IN THE
DETENTION POND.

6. POND HYDRAULIC ANALYSES ARE INCLUDED AS AN APPENDIX TO THE
DEVELOPMENT PERMIT NARRATIVE.

7. THE DETENTION PONDS WILL BE INSPECTED ANNUALLY FOR SIGNS OF
EROSION OR EXPOSURE OF THE GEOMEMBRANE LINER.  ANY REPAIRS
NEEDED WILL BE INITIATED PROMPTLY UPON DISCOVERY.

8. DETENTION PONDS MAY BE USED FOR RECREATIONAL ACTIVITIES
BETWEEN STORM EVENTS.

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



EXISTING NATURAL GROUND
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EXISTING NATURAL
GROUND
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EXISTING NATURAL
GROUND
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MIN MIN

100 YR WSE = 79.0

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

BASIN CROSS
SECTION

C-10

CROSS SECTION A-A BASIN 1

CROSS SECTION B-B BASIN 2

CROSS SECTION C-C BASIN 3
*CONSTRUCTION IN HARRIS COUNTY FLOOD CONTROL DISTRICT RIGHT-OF-WAY REQUIRES:

SITE PLANS MUST BE APPROVED PRIOR TO OBTAINING THE REQUIRED HCFCD RIGHT-OF-WAY
NOTIFICATION. BE ADVISED THAT THE HCFCD RIGHT-OF-WAY NOTIFICATION IS SEPARATE FROM THE
SITE DEVELOPMENT PERMIT PACKAGE.

1.) HCFCD RIGHT-OF-WAY NOTIFICATION (PERMIT)
2.) HCFCD 48-HR PRE-CONSTRUCTION NOTICE

BOTH ARE REQUIRED PRIOR TO ENTERING OR WORKING WITHIN HARRIS COUNTY FLOOD CONTROL
DISTRICT RIGHT-OF-WAY. THE HCFCD RIGHT-OF-WAY NOTIFICATION AND 48-HR NOTICE MUST BE
PROVIDED TO HCFCD AT DCID@HCFCD.HCTX.NET.

TO APPLY FOR THE HCFCD RIGHT-OF-WAY NOTIFICATION PLEASE GO TO
http://apps.harriscountytx.gov/EPermits AND APPLY FOR THE HCFCD ROW UNDER ROW NOTFICATION.

FAILURE TO PROVIDE BOTH ITEMS COULD RESULT IN PROJECT DELAYS.

TCEQ DETENTION POND CONSTRUCTION NOTES

1. STORMWATER DETENTION FOR NEW DEVELOPMENTS IS REQUIRED BY
CITY OF HOUSTON CODE (CITATION).  THE CITY OF HOUSTON DOES NOT
PROVIDE REGIONAL STORMWATER DETENTION.

2. DETENTION PONDS WILL BE DESIGNED WITH A LINER SYSTEM
CONSISTING OF 2 FEET OF COMPACTED CLAY OVERLAIN BY A
GEOMEMBRANE LINER OF A MINIMUM OF 30 MILS THICK.

3. PROTECTIVE COVER CONSISTING OF 2 FEET OF LOAMY MATERIAL
SUITABLE FOR REVEGETATION SHALL BE PLACED OVER THE
GEOMEMBRANE LINER.

4. THE COMPACTED CLAY LINER, GEOMEMBRANE LINER, AND PROTECTIVE
LAYER WILL EXTEND 2 FEET IN ELEVATION ABOVE THE ULTIMATE
100-YEAR/24-HOUR DESIGN STORM WATER SURFACE ELEVATION.

5. THE DETENTION PONDS ARE DESIGNED TO PASS THE RUNOFF FROM
THE 100-YEAR/24-HOUR DESIGN STORM EVENT IN LESS THAN 24
HOURS.  NO RUNOFF WILL BE PERMANENTLY RETAINED IN THE
DETENTION POND.

6. POND HYDRAULIC ANALYSES ARE INCLUDED AS AN APPENDIX TO THE
DEVELOPMENT PERMIT NARRATIVE.

7. THE DETENTION PONDS WILL BE INSPECTED ANNUALLY FOR SIGNS OF
EROSION OR EXPOSURE OF THE GEOMEMBRANE LINER.  ANY REPAIRS
NEEDED WILL BE INITIATED PROMPTLY UPON DISCOVERY.

8. DETENTION PONDS MAY BE USED FOR RECREATIONAL ACTIVITIES
BETWEEN STORM EVENTS.LEGEND

PROTECTIVE LAYER OF LOAMY
MATERIAL (2 FT THICKNESS)

GEOMEMBRANE LINER (30 MIL MIN)

COMPACTED CLAY LINER (2 FT
THICKNESS)

GEOMEMBRANE LINER

GEOMEMBRANE LINER

GEOMEMBRANE LINER



CONCRETE WING
WALL, SEE DETAIL
SHEET C-24

PROPOSED COMPACT FILL
(SEE GRADING NOTE 3

ON SHEET C-20)

NATURAL GROUND

18" THICK BURIED RIP
RAP, SEE SHEET C-27

CONTRACTOR TO MATCH NATURAL
GROUND 4:1 MAX SLOPE

FUTURE CHANNEL 1 GRADE

NATURAL GROUND

CONTRACTOR TO INSTALL BRICK
PLUG AND MARK LOCATION

CHANNEL 1 CROSS SECTION B-B
SEE SHEET C-18

3:
1

3:
1

3:
1

3:
1

6.0' GRASS LINED PILOT CHANNEL
3:1 SLOPES

15.0' MB

FL: 80.2
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811818.102
E:3049811.621

CONTRACTOR TO INSTALL BRICK
PLUG ON RCB AND MARK LOCATIONS

PROPOSED 4'X2'
DUAL RCB

FL: 79.5
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811643.912

E:3049744.145

B
B

BFU
TU

R
E 

LI
M

A 
D

R
IV

E
(7

0'
 R

O
W
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PLAT BOUNDARY

FUTURE 12000 BISSONNET
DEVELOPMENT

PLAT BOUNDARY

COOK ROAD (80' ROW)

EX 12" SAN (CITY OF HOUSTON)

EX 16" WL (CITY OF HOUSTON)

EX 8'X6' RCB (CITY OF HOUSTON)

EX 20" FORCE MAIN (CITY OF HOUSTON)

BROOKGLADE CIRCLE
60' ROW

(VOL.212, PG. 45 H.C.M.R.)

EX 6'X6' RCB  (CITY OF HOUSTON)

EX FLOWLINE

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-23)

PROP 18" RIP RAP
(SEE DETAIL SHEET C-25)

EX ???
EX 80.2

EX 80.1

TOB 82.0 TOB 82.0

TOB 82.0TOB 82.0 TOB 82.0

EX ???

EX ???

EX ???

TOB 82.0

TOB 82.0

MB 81.4 MB 80.1

MB 80.5

MB 81.9

MB 81.8

FL 73.5

MB 81.0

FL: 81.0
PROP HP

N:13812001.077
E:3049766.108

START GRASS LINED PILOT CHANNEL
EL: 73.7
SLOPE: 0.05%

STA: 11+88.38
JUNCTION BOX FOR

DUAL 4'X2' RCB
FL IN": 73.76

FL OUT: 73.76

DRAINAGE CHANNEL 2
P&P (STA 8+50 TO 17+50)

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE
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THRU      .
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Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



NATURAL GROUND

PROPOSED GRADE

FL: 81.0
PROP HP
N:13811370.197
E:3050394.339

FL: 81.4
PROP HP
N:13811520.533
E:3049921.854

FL: 80.3
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811502.824
E:3050299.714

FL: 80.1
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811471.077

E:3050206.491

FL: 80.5
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811380.938

E:3050625.549C

C

6.0' GRASS LINED PILOT CHANNEL

3:1 SLOPE

1.00%

M
IN

IM
U

M

3:
1

3:
1

TOB 82.0

EX 79.0 EX 79.0 EX 79.9

EX 80.2

EX 81.0

EX 81.2

3:1

3:
1

3:1

3:
1

3:1

0.05%

TOB 82.0

MB 82.6

MB 82.7

MB 82.7

MB 82.0

MB 81.9

M
B 81.8

MB 81.7

MB 80.6

TOB 82.0

GRASS LINED PILOT CHANNEL EL
73.4

TOB 82.0

TOB 82.0

TOB 82.0

TOB 82.0
TOB 82.0

TOB 82.0

TOB 82.0

TOB 82.0
TOB 82.0

TOB 82.0

EX 80.9

MB 81.7

MB 82.4

MB 82.4

MB 82.5
MB 82.5

MB 82.0

MB 81.5

MB 81.5

EX 94.0

EX 96.0

3:
1

FL 73.2

15.0' MBFL 73.3
FL 73.5

FL: 81.0
PROP HP
N:13811581.066
E:3050021.849

FL 73.1

CONT. GRASS LINED
PILOT CHANNEL
FL: 73.5
SLOPE: 0.05%

CONT. GRASS LINED
PILOT CHANNEL

FL: 73.1
SLOPE: 0.05%FL: 81.0

PROP HP
N:13811493.085

E:3050649.579

CONT. GRASS LINED
PILOT CHANNEL
FL: 73.1
SLOPE: 0.05%

DRAINAGE CHANNEL 2
P&P (STA 17+50 TO 26+50)

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE
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FUTURE 12000 BISSONNET
DEVELOPMENT

COVENTRY SQUARE VOL. 311, PG. 55, H.C.M.R.
CALLED 5.3907 ACRES

GCH-THE VICTORIAN,LLC
H.C.C.F. NO. RP-2020-128148

COVENTRY SQUARE
VOL. 311, PG. 55, H.C.M.R.

CALLED 4.7386 ACRES
COVENTRY APARTMENTS, LLC

H.C.C.F. NO. RP-2020-643000

PLAT BOUNDARY
PLAT BOUNDARY

C
O

VEN
TR

Y SQ
U

AR
E D

R
IVE

60' R
O

W

(VO
L 311, PG

, 55, H
.C

.M
.R

)

C-12

CHANNEL 2 CROSS SECTION
C-C (SEE SHEET C-18)

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



NATURAL GROUND

PROPOSED GRADE

15.0' MB

6.0' GRASS LINED
PILOT CHANNEL

0.05% SLOPE

15.0' MB

FUTURE 12000 BISSONNET
DEVELOPMENT

FL: 81.0
PROP HP

N:13811410.960
E:3050842.245

FL: 80.3
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811638.888
E:3050939.305

6.0' GRASS LINED

PILOT CHANNEL

3:1 SLOPE

PLAT BOUNDARY

EX 83.5

EX 84.9

EX 85.2

MB 82.7

TOB 82.0

TOB 82.0 TOB 82.0

MB 82.7 MB 82.7

MB 82.7 MB 82.7

MB 82.7

MB 82.7

MB 80.0

MB 80.0

3:1

5:
1

5:
1

5:
1

5:
1

6:1

MB 82.7

MB 80.5

FL: 81.0
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811698.985

E:3051112.531

MB 81.1

MB 82.4

3:1

3:1

PILOT CHANNEL BOTTOM 73.0
3:1 SLOPE

TOB 82.0

TOB 82.0

TOB 82.0

TOB 82.0
TOB 82.0

TOB 82.0

TOB 82.0

TOB 82.0

TOB 82.0TOB 82.0

15.0' MB
12:1 SLOPE

TOB 82.0

FL: 80.2
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811678.747

E:3050862.407

FL 72.8 FL 72.8

FL 73.1

FL 73.0 FL 72.9

EX 95.0

EX 94.0

EX 102.0

EX 101.0

FL 72.8

FL: 81.1
PROP HP
N:13811756.600
E:3050863.822

80.9

CONT. GRASS LINED
PILOT CHANNEL
FL: 73.1
SLOPE: 0.05%

FL: 81.0
PROP HP

N:13811493.085
E:3050649.579

CONT. GRASS LINED
PILOT CHANNEL
FL: 73.1
SLOPE: 0.05%

CONT. GRASS LINED
PILOT CHANNEL
FL: 72.8
SLOPE: 0.05%

CONT. GRASS LINED
PILOT CHANNEL
FL: 72.8
SLOPE: 0.05%

FL: 81.0
PROP HP

N:13811696.669
E:3051062.584

15.0' MB

FUTURE 12000 BISSONNET
DEVELOPMENT

6.0' GRASS LINED
PILOT CHANNEL

3:1 SLOPE

MB 80.5

FL: 81.0
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811698.985

E:3051112.531

MB 81.1

MB 82.4 MB 81.8

3:
1

3:
1

TOB 82.0

TOB 82.0TOB 82.0

TOB 82.0

FL 72.8

FL 72.780.9

FL: 80.6
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811772.892
E:3051087.219

CONT. GRASS LINED
PILOT CHANNEL
FL: 72.8
SLOPE: 0.05%

FL: 81.0
PROP HP

N:13811696.669
E:3051062.584

FL: 81.0
PROP HP

N:13811410.960
E:3050842.245

EX 83.5

EX 84.9

MB 82.7

TOB 82.0

FL 73.0

DRAINAGE CHANNEL 2
P&P (STA 26+50 TO END)

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE
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MATCH LINE STA 26+00

M
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C
H

 L
IN

E 
ST

A
32

+0
0

MATCH LI
NE STA

32
+00

NORTH

NORTH

C-13

GRADE TO MATCH
EXISTING @ 3:1

THRU      .

AFTER 
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5" CONCRETE SLOPE
PAVEMENT, SEE DETAIL
SHEET  C-23

20' MAINTENACE
BERM

18" THICK BURIED RIP
RAP, SEE SHEET C-27

PROPOSED GRADE

6.0' GRASS LINED PILOT
CHANNEL
3:1 SLOPE

PROP 18" RIP RAP,
(SEE DETAIL SHEET C-25)

S KIRKWOOD ROAD (100' ROW)

ADJACENT TRACT
YASSI ENTREPRISES LLC
HCAD:1382480010002

ADJACENT TRACT
SOUTHWESTERN BELL TELE CO
HCAD: 0430730000011

ADJACENT TRACT
FLAGSHIP INVESTMENT LLC
HCAD: 1411390010001

FUTURE 12000 BISSONNET
DEVELOPMENT

1%
 M

IN

3:1

3:1

3:1

3:1

3:1
3:1

4:1

4:1

D

D

CHANNEL 3 CROSS SECTION D-D
(SEE SHEET C-18)

PLAT BOUNDARY

FL: 79.9
PROP HP

N:13811683.480
E:3052202.480

FL: 80.5
PROP HP
N:13811754.276
E:3052108.475

FL: 79.4
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811398.103
E:3051999.988

FL: 79.3
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811503.709

E:3051876.990

TOB 81.0

EX 87.3

EX 81.0

EX 84.0

EX 80.6

EX 83.0

EX 79.2

EX 80.4

EX 80.8

EX 82.0

EX 83.0

TOB 81.0

TOB 81.8

MB 82.3

MB 81.5

TOB 81.0

MB 81.0

MB 80.5

MB 81.0

BOTTOM GRASS

LINED PILOT CHANNEL 71.9

TOB 81.0

EX 84.5

EX 81.0
EX 83.0

EX 83.0

EX 83.0

EX 79.2

EX 80.0

TOB 81.0
TOB 81.0

TOB 81.0

TOB 81.0

TOB 81.0

TOB 81.6 TOB 81.1

TOB 81.0

TOB 81.0

TOB 81.0

TOB 81.0

TOB 81.0

TOB 81.0

TOB 81.0

TOB 81.0

MB 82.0

MB 81.5
MB 81.0

MB 81.0

MB 81.0
MB 81.0

MB 81.0

MB 80.5

MB 80.6

MB 81.1
MB 81.1

MB 81.1MB 82.6

MB 80.5

97 LF OF
6'x4' RCB @ 0.05%

STA: 0+78.04
PROP. 22° BEND

FL: 79.6
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13811617.718
E:3052030.032

FL: 81.2
PROP HP

N:13811497.183
E:3052005.793

FL: 83.1
PROP HP

N:13811182.573
E:3051854.546

CONT. GRASS LINED
PILOT CHANNEL

FL: 71.6
SLOPE: 0.05%

CONT. GRASS LINED
PILOT CHANNEL
FL: 71.6
SLOPE: 0.05%

MB 79.7

CONT. GRASS LINED
PILOT CHANNEL
FL: 72.0
SLOPE: 0.05%

DRAINAGE CHANNEL 3
P&P (START TO 9+50)

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE

M
AT
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E 
ST

A
9+

50

M
AT

CH
 L

IN
E 

ST
A

9+
50

PROP 5" CONCRETE SLOPE
PAVING WITH 24" TOE (SEE
DETAIL SHEET C-23)

NORTH

15.0' MAINTENACE
BERM

C-14

THRU      .

AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY
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ROSE C. KAETZER
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PROPOSED GRADE

CHANNEL 3 CROSS SECTION E-E
(SEE SHEET C-18)

15.0' MB
6.0' GRASS LINED
PILOT CHANNEL

3:1 SLOPE

S KIRKWOOD ROAD (100' ROW)
S KIRKWOOD ROAD (100' ROW)

FUTURE 12000 BISSONNET
DEVELOPMENT

EX 24" RCP (CITY OF HOUSTON)

EX 36" RCP (CITY OF HOUSTON)

EX 30" RCP (CITY OF HOUSTON)

EX
 2

4"
 R

C
P

(C
IT

Y 
O

F
H

O
U

ST
O

N
)

EX
 2

4"
 R

C
P

(C
IT

Y 
O

F
H

O
U

ST
O

N
)

4:
1

4:
1 3:

1
3:

1

EX
 2

4"
 R

C
P

(C
IT

Y 
O

F
H

O
U

ST
O

N
)

EX 36" RCP (CITY OF HOUSTON)

EX 30" RCP (CITY OF HOUSTON)

E
EPLAT  BOUNDARY PLAT  BOUNDARY

FL: 79.5
PROP HP
N:13812238.047
E:3052242.327

FL: 79.1
PROP HP
N:13812490.145
E:3052145.952

FL: 78.9
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13811933.208

E:3052256.071

FL: 78.3
PROP INTERCEPTOR STRUCTURE

W/ 24" CMP
N:13812090.554

E:3052163.913

FL: 78.5
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13812487.793
E:3052231.066

TOB 81.0 TOB 81.0 TOB 81.0TOB 81.0

MB 80.5

TOB 81.0 TOB 81.0 TOB 81.0

EX 79.7 EX 79.6 EX 79.5 EX 79.8 EX 79.0

BOTTOM GRASS LINED
 PILOT CHANNEL 71.3

CONT. GRASS LINED
PILOT CHANNEL
FL: 71.6
SLOPE: 0.05%

CONT. GRASS LINED
PILOT CHANNEL

FL: 71.1
SLOPE: 0.05%

MB 80.4MB 80.3MB 80.2

MB 80.3MB 79.9MB 79.7 MB 80.1

DRAINAGE CHANNEL 3
P&P (STA 9+50 TO 18+50)

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE
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AFTER 

Not for construction or permit purpose
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 DECEMBER 2023



NATURAL GROUND

20' MAINTENANCE
BERM

5" CONCRETE SLOPE
PAVEMENT, SEE DETAIL

SHEET  C-23

5" CONCRETE SLOPE
PAVEMENT, SEE
DETAIL SHEET  C-23

18" THICK BURIED RIP
RAP, SEE SHEET C-27

18" THICK BURIED RIP
RAP, SEE SHEET C-27

PROPOSED COMPACT FILL
(SEE GRADING NOTE 3
ON SHEET C-20)

PROPOSED GRADE

30' MAINTENANCE
BERM

15.0' MB

6.0' GRASS LINED PILOT
CHANNEL
3:1 SLOPE

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-23)

S KIRKWOOD ROAD (100' ROW) S KIRKWOOD ROAD (100' ROW)

FUTURE 12000 BISSONNET
DEVELOPMENT

PROP 18" THICK RIP RAP
(SEE DETAIL SHEET C-25)

EX 36" WL (CITY OF HOUSTON)

EX 30" RCP (CITY OF HOUSTON)

EX 36" WL (CITY OF HOUSTON)

EX 30" RCP (CITY OF HOUSTON)

BASIN 3

6.0' GRASS LINED PILOT
CHANNEL
3:1 SLOPE

FU
TU

R
E 

LI
M

A 
R

O
AD

 7
0'

 R
O

W

TOB 81.0

TOB 81.0TOB 81.0 TOB 81.0 TOB 81.0

FL: 79.0
PROP HP
N:13812737.545
E:3052219.917

FL: 79.1
PROP HP
N:13813260.940
E:3052159.601

FL: 78.3
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13812889.742
E:3052127.990

FL: 78.9
PROP INTERCEPTOR STRUCTURE
W/ 24" CMP
N:13813128.174
E:3052202.359

EX 78.1 EG 77.1 EG 77.5 EX 77.0 EX 77.5EX 78.6 EX 77.6 EX 77.0 EX 77.6 EX 77.3 EX 77.0 EX 77.2 EX 77.2

END GRASS LINED
PILOT CHANNEL

FL: 72.1

TOB 81.0 TOB 81.0

244 LF OF
10'x4' RCB @ 0.10%

STA: 23+60.20
PROP. 30° BEND

STA: 23+72.67
PROP. 30° BEND

STA: 23+85.15
PROP. 30° BEND

CONT. GRASS LINED
PILOT CHANNEL
FL: 71.1
SLOPE: 0.05%

MB 79.6MB 79.6 MB 79.6

MB 79.4MB 79.7MB 80.2

3:
1

3:
1

3:
1

3:
1

15.0' MB

151 LF OF
10'x4' RCB @ 0.10%

DRAINAGE CHANNEL 3
P&P (STA 18+50 TO END)

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE
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FUTURE 70' ROW

NATURAL GROUND

30' MAINTENANCE
BERM

30' MAINTENANCE
BERM

18" THICK BURIED RIP
RAP, SEE SHEET C-27

18" THICK BURIED RIP
RAP, SEE SHEET C-27

5" CONCRETE SLOPE
PAVEMENT, SEE DETAIL
SHEET  C-23

5" CONCRETE SLOPE
PAVEMENT, SEE DETAIL

SHEET  C-23

PROPOSED COMPACT FILL
(SEE GRADING NOTE 3

ON SHEET C-20)

PROPOSED GRADE

PROPOSED RETAINING
WALL (BY OTHERS)

PROPOSED RETAINING
WALL (BY OTHERS)

PROP 18" RIP RAP
(SEE DETAIL SHEET C-23)

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-25)

BACKSLOPE INTERCEPTOR
SEE SHEET C-08

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-25)

PROP 18" RIP RAP
(SEE DETAIL SHEET C-23)

PLAT BOUNDARY

PLAT BOUNDARY

BASIN 1

FU
TU

R
E 

H
IL

LT
O

P 
LO

O
KO

U
T 

W
AY

(7
0'

 R
O

W
)

3:1

3:
1

BASIN 2

CULVERT B P&P

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE

NORTH

C-17

THRU      .

AFTER 
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NATURAL GROUND

PROPOSED GRADE

PROPOSED COMPACT FILL
(SEE GRADING NOTE 3

ON SHEET C-20)

CONTRACTOR TO VERIFY FLOWLINE
PRIOR TO COMMENCEMENT OF CONSTRUCTOIN

20' HCFCD
DRAINAGE
EASEMENT

30' UNIT NO
D120-00-00

HCFCD FEE STRIP

18" THICK BURIED RIP
RAP, SEE SHEET C-27

5" CONCRETE SLOPE
PAVEMENT, SEE DETAIL

SHEET  C-23

PROPOSED 25' x 25' CUSTOM PRECAST
JUNCTION BOX STRUCTURE

1' MIN

22'
MAINTENANCE

BERM

PROPOSED JUNCTION BOX WITH
RESTRICTOR AND WEIR

(SEE DETAIL THIS SHEET)

PROP FLOATABLE COLLECTION
SCREEN AND WATER QUALITY WEIR

(SEE DETAIL THIS SHEET)

80.0

80.9

81.0

81.0

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP
H.C.C.F. NO. D353109

20' THIS DRAINAGE EASEM
ENT IS HEREBY

DEDICATED TO THE PUBLIC BY THIS PLAT

PROPOSED 25' x 25' CUSTOM PRECAST
JUNCTION BOX STRUCTURE TO BE
CONSTRUCTED OVER EXISTING DUAL 8'X8' RCB

CONTRACTOR TO VERIFY FLOWLINE PRIOR TO
CONSTRUCTION

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-23)

PROP STORM WATER QUALITY
FLOATABLE COLLECTION SCREEN AND WEIR

(SEE DETAIL SHEET C-25)

PROP 18" RIP RAP
(SEE DETAIL SHEET C-24)

80.0

80.9

81.0

81.0

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP
H.C.C.F. NO. D353109

20' THIS DRAINAGE EASEM
ENT IS HEREBY

DEDICATED TO THE PUBLIC BY THIS PLAT

PROPOSED 25' x 25' CUSTOM PRECAST
JUNCTION BOX STRUCTURE TO BE
CONSTRUCTED OVER EXISTING DUAL 8'X8' RCB

CONTRACTOR TO VERIFY FLOWLINE PRIOR TO
CONSTRUCTION

PROP 5" CONCRETE SLOPE PAVING
WITH 24" TOE (SEE DETAIL SHEET C-23)

EXISTING DUAL 8'X8' BOX CULVERT APPROX.
LOCATION PER COH AS BUILT.
COH FILE NO. N-0575-01 DATED JANUARY 2000.
EXISTING CULVERT IS BURIED.

PROP STORM WATER QUALITY
FLOATABLE COLLECTION SCREEN AND WEIR

(SEE DETAIL SHEET C-25)

PROP 18" RIP RAP
(SEE DETAIL SHEET C-24)

100 YR WSEL = 79.70

10 YR WSEL = 76.87

2 YR WSEL
FLOWLINE = 74.50

FLOWLINE = 66.1

TOP OF 8' WEIR = 77.50

RIM = 80.90

→

→

→

PROFILE VIEW
N.T.S.

DOUBLE 4'WX8'L (4 TOTAL SCREENS)
HARRIS COUNTY FLOATABLE
COLLECTION SCREEN

8'x5' RCB
OUTFALL

FRONT VIEW
N.T.S

HINGE/BRACKET SUPPORT

WATER QUALITY WEIR

STEEL PLATE
TOE TRENCH

FL 66.1

FL 69.95

OUTFALL P&P

KIRKWOOD CROSSING
HOUSTON, TX 77048

PROFILE SCALE

NO
RTH

C-17.1

SCHEMATIC OUTFALL RESTRICTOR DETAIL

SWQ CALCULATIONS
FIRST 12" RAINFALL VOLUME = (1800)(136) = 244,800 CUBIC FEET
SWQ STORAGE DEPTH IN POND 3 = 3.85'
REQUIRED DISCHARGE RATE = 2.83 CFS
ORIFICE OPENING = 0.6' WIDTH X 0.5' HEIGHT
ORIFICE DESIGN FLOW RATE = 2.74 CFS
DRAIN TIME = 25.04 HOURS

THRU      .

AFTER 
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EXISTING GRADE

EXISTING GRADE

EXISTING GRADE

6.0' GRASS LINED
PILOT CHANNEL

3:1 SLOPE

15.0' MAINTENANCE
BERM

6.0' GRASS LINED
PILOT CHANNEL

3:1 SLOPE
6.0' GRASS LINED
PILOT CHANNEL

3:1 SLOPE

6.0' GRASS LINED
PILOT CHANNEL

3:1 SLOPE

15.0' MAINTENANCE
BERM

EXISTING GRADE

MIN MIN

MIN

CHANNEL CROSS
SECTIONS

KIRKWOOD CROSSING
HOUSTON, TX 77048

C-18

THRU      .

AFTER 
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C
O

VE
N

TR
Y 

SQ
U

AR
E 

D
R

IV
E

MAGNOLIA CANYON

BROOKGLADE CIRCLE

WILDWOOD GLEN DRIVE

CALLED 43,380 SQ. FT.
HARRIS COUNTY FLOOD CONTROL DISTRICT
H.C.C.F. NO. D353109

CATALINA SQUARE
SECTION FIVE

VOL. 159, PG. 89, H.C.M.R.

R
IPTID

E
D

R
IVE

KIR
KW

O
O

D
 C

O
U

N
TR

Y SEC
TIO

N
 O

N
E

VO
L. 285, PG

. 1, H
.C

.M
.R

.
KIR

KW
O

O
D

 VILLAG
E

VO
L. 266, PG

. 82, H
.C

.M
.R

.

HERALD
SQUARE DRIVE

RESERVE "A"
FIRST FILIPINO AMERICAN

UNITED METHODIST CHURCH
FILM CODE NO. 353004, H.C.M.R.

FILM CODE NO. 443126, H.C.M.R.

LIMA DRIVE

ZARROLL DRIVE

RESERVE "A"
ELIAS ESTATES

FILM CODE NO. 671142, H.C.M.R.

H.C.F.C.D. DRAINAGE EASEMENT
H.C.C.F. NO. D399305

C
O

VE
N

TR
Y 

SQ
U

AR
E 

D
R

IV
E

MAGNOLIA CANYON

BROOKGLADE CIRCLE

WILDWOOD GLEN DRIVE

60' DRAINAGE ESMT
H.C.C.F. NO. H651544

STORM SEWER ESMT
H.C.C.F. NO. H651543

CE

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

HCFCD UNIT NO. D120-00-00
120' EXISTING HCFCD FEE STRIP

CW

CHANNEL 2

BASIN 1

BASIN 2

C
H

AN
N

EL
 3

CHANNEL 3

BASIN 3

BISSONNET STREET

SO
U

TH
 KIR

KW
O

O
D

 R
O

AD
(100' R

O
W

)

C
O

O
K 

R
O

AD
(8

0'
 R

O
W

)

PLAT BOUNDARY

PLAT BOUNDARY

12
0'

FUTURE HILLTOP

FUTURE LIM
A DRIVE (7

0' R
OW)

LO
O

KO
UT W

AY (70' RO
W

)

20' THIS DRAINAGE EASEMENT IS HEREBY
DEDICATED TO THE PUBLIC BY THIS PLAT

CE

CW

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

STORMWATER
POLLUTION PREVENTION

PLAN

CE

SILT FENCE

CONSTRUCTION
ENTRANCE/EXIT

SF

PROPOSED CONTOUR

EXISTING CONTOUR

EROSION CONTROL LEGEND

CW CONCRETE WASHOUT

ROCK FILTER DAM

EXISTING SHEET 
FLOW DIRECTION 

1. EROSION CONTROL DEVICES SHOWN ON THIS PLAN SHALL BE INSTALLED PRIOR TO
THE START OF LAND DISTURBING ACTIVITIES ON THE PROJECT.

2. ALL EROSION CONTROL DEVICES ARE TO BE INSTALLED IN ACCORDANCE WITH THE
APPROVED PLANS AND SPECIFICATIONS FOR THIS PROJECT. CHANGES ARE TO BE
APPROVED BEFORE CONSTRUCTION BY THE DESIGN ENGINEER AND THE CITY
ENGINEERING DIVISION.

3. IF THE EROSION CONTROL PLAN AS APPROVED CANNOT CONTROL EROSION AND
OFF-SITE SEDIMENTATION FROM THE PROJECT, THE EROSION CONTROL PLAN WILL
BE REQUIRED TO BE REVISED AND/OR ADDITIONAL EROSION CONTROL DEVICES WILL
BE REQUIRED ON SITE.

4. INSPECTIONS SHALL BE MADE WEEKLY AND AFTER RAIN STORM EVENTS TO INSURE
THAT THE DEVICES ARE FUNCTIONING PROPERLY. WHEN SEDIMENT OR MUD HAS
CLOGGED THE VOID SPACES BETWEEN STONES OR MUD IS BEING TRACKED ONTO A
PUBLIC ROADWAY THE AGGREGATE PAD MUST BE WASHED DOWN OR REPLACED.
RUNOFF FROM THE WASHDOWN OPERATION SHALL NOT BE ALLOWED TO DRAIN
DIRECTLY OFF SITE WITHOUT FIRST FLOWING THROUGH ANOTHER BMP TO CONTROL
OFF SITE SEDIMENTATION. PERIODIC RE-GRADING OR THE ADDITION OF NEW STONE
MAY BE REQUIRED TO MAINTAIN THE EFFICIENCY OF THE INSTALLATION.

5. CONTRACTOR SHALL BE RESPONSIBLE FOR SUBMITTAL OF N.O.I., N.O.T. AND ANY
ADDITIONAL INFORMATION REQUIRED BY THE TCEQ CONTRACTOR SHALL COMPLY
WITH ALL TCEQ STORM WATER POLLUTION PREVENTION REQUIREMENTS.

6. SILT FENCE SHOWN OFFSET FROM PROPERTY LINE FOR CLARITY PURPOSED ONLY.
ALL SILT FENCE ALONG THE EDGE OF THE PROPERTY SHALL BE SET ON OR INSIDE
THE PROPERTY LIMITS.

7. CONTRACTOR TO PROVIDE INLET PROTECTION IN PUBLIC ROW ONLY DURING EARTH
MOVING ACTIVITIES. CONTRACTOR TO ENSURE PONDING DOES NOT OCCUR IN PUBLIC
ROW OR ON ADJACENT PROPERTIES AT ANY TIME DURING CONSTRUCTION.

8. DISTURBED PORTIONS OF SITE MUST BE STABILIZED. STABILIZATION PRACTICES
MUST BE INITIATED WITHIN 14 DAYS IN PORTIONS OF THE SITE WHERE
CONSTRUCTION HAS BEEN EITHER TEMPORARILY OR PERMANENTLY CEASED.
UNLESS EXCEPTED WITHIN THE OPDES PERMIT. CONTRACTOR SHALL REMOVE
TEMPORARY EROSION CONTROL DEVICES UPON COMPLETION OF STABILIZATION.

9. SITE ENTRY AND EXIT LOCATIONS SHALL BE MAINTAINED IN A CONDITION THAT WILL
PREVENT THE TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC ROADWAYS.  ALL
SEDIMENT SPILLED, DROPPED, WASHED, OR TRACKED ON A PUBLIC ROADWAY MUST
BE REMOVED IMMEDIATELY.  WHEN WASHING IS REQUIRED TO REMOVE SEDIMENT
PRIOR TO ENTRANCE ONTO A PUBLIC ROADWAY, IT SHALL BE DONE IN AN AREA
STABILIZED WITH CRUSHED STONE WHICH DRAINS INTO AN APPROVED SEDIMENT
BASIN.  ALL FINES IMPOSED FOR DISCHARGING SEDIMENT ONTO PUBLIC AREAS SHALL
BE PAID BY THE CONTRACTOR.

10. ALL STAGING AREAS, STOCKPILES, SPOILS, ETC. SHALL BE LOCATED SUCH THAT THEY
WILL NOT ADVERSELY AFFECT STORM WATER QUALITY.  OTHERWISE, COVERING OR
ENCIRCLING THESE AREAS WITH SOME PROTECTIVE MEASURE WILL BE NECESSARY.

11. UPON COMPLETION OF FINE GRADING, ALL SURFACE AREAS DISTURBED WITHIN OR
ADJACENT TO THE CONSTRUCTION LIMITS SHALL BE PERMANENTLY STABILIZED.
STABILIZATION IS OBTAINED WHEN THE SITE IS COVERED WITH IMPERVIOUS
STRUCTURES AND PAVING AND/OR A UNIFORM PERENNIAL VEGETATIVE COVER.  THE
PERENNIAL VEGETATIVE COVER MUST HAVE A COVERAGE OF AT LEAST 70%, AS
DETERMINED BY OWNER'S REPRESENTATIVE.

12. CONTRACTOR SHALL BE RESPONSIBLE FOR REESTABLISHING ANY EROSION
CONTROL DEVICE WHICH HE DISTURBS.  EACH CONTRACTOR SHALL NOTIFY THE
OWNER'S REPRESENTATIVE OF ANY DEFICIENCIES IN THE ESTABLISHED EROSION
CONTROL MEASURES THAT MAY LEAD TO UNAUTHORIZED DISCHARGE OR STORM
WATER POLLUTION, SEDIMENTATION, OR OTHER POLLUTANTS.  UNAUTHORIZED
POLLUTANTS INCLUDE (BUT ARE NOT LIMITED TO) EXCESS CONCRETE DUMPING OR
CONCRETE RESIDUE, PAINTS, SOLVENTS, GREASES, FUEL AND LUBRICANT OIL,
PESTICIDES, AND ANY SOLID WASTE MATERIALS.

EROSION CONTROL NOTES

SF

KIRKWOOD CROSSING
HOUSTON, TX 77048
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WILDWOOD GLEN DRIVE

STOCKPILE LOCATION
(APPROX. 18.23 ACRES)

CALLED 43,380 SQ. FT.

HARRIS COUNTY FLOOD CONTROL DISTRICT

H.C.C.F. NO. D353109
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FILM CODE NO. 671142, H.C.M.R.
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B B

C
C

E E

D

D

EXISTING POND

CHANNEL 2

BASIN 1

C
H

AN
N

EL 3

BASIN 3

EXISTING POND

BISSONNET STREET
(80' ROW)

BASIN 2

CHANNEL 3

SO
U

TH
 KIR

KW
O

O
D

 R
O

AD
(100' R

O
W

)

C
O

O
K 

R
O

AD
(8

0'
 R

O
W

)

SO
U

TH
 KIR

KW
O

O
D

 R
O

AD
(100' R

O
W

)

C
O

O
K 

R
O

AD
(8

0'
 R

O
W

)

12
0'

FUTURE PHASE 2
BASIN EXPANSION

BROOKGLADE CIRCLE

FU
TU

RE LI
MA D

RIV
E (7

0' 
ROW

)

FUTURE HILLTOP LOOKOUT WAY

(70' ROW)

MASS GRADE FILL AREA

MASS GRADE CUT AREA

CONTRACTOR TO
COORDINATE SWALES WITH
OWNER AND PROVIDE
POSITIVE DRAINAGE

EXISTING TOP OF BANK

MASS GRADING OVERALL

C-20

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH
DETENTION EXCAVATION AREAS

LEGEND

1. CONTRACTOR TO OBTAIN ALL PERMITS REQUIRED BY
TCEQ, HARRIS COUNTY, CITY OF HOUSTON, AND HCFCD
PRIOR TO STARTING CONSTRUCTION OF UTILITIES AND/OR
CULVERTS WITHIN THE DEVELOPMENT.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING
TEMPORARY SITE DRAINAGE AND CONTROLLING RUNOFF
FOR THE DURATION OF THE CONSTRUCTION CONTRACT.
THIS SHALL INCLUDE CONSTRUCTION OF TEMPORARY
SWALES OR PROVIDING PORTABLE PUMPS, IF REQUIRED,
SO THAT CONSTRUCTION PROGRESS MAY CONTINUE.

3. CONTRACTOR TO PLACE FILL MATERIAL IN 8" LOOSE LIFTS
AND COMPACT TO 95% STANDARD PROCTOR DENSITY.

4. ALL AREAS TO RECEIVE FILL SHALL BE PROOF-ROLLED TO
DETECT ANY SOFT OR POORLY COMPACTED AREAS PRIOR
TO RECEIVING FILL. PROOF-ROLLING

5. THE CONTRACTOR SHALL GRADE FROM GIVEN ELEVATIONS
AT 4:1 MAX BACK TO NATURAL GROUND FROM CUT OR FILL
SITES, UNLESS OTHERWISE NOTED.

6. PROPOSED CONTOURS SHOWN ARE FOR REFERENCE
ONLY. CONTRACTOR TO USE SPOT ELEVATIONS FOR
GRADING CONSTRUCTION.

7. CONTRACTOR TO PLACE FILL IN STOCKPILE AREA NO
HIGHER THAN 4 FT ABOVE NATURAL GROUND.

NOTES

PROPERTY BOUNDARY

GRADING WITHIN 100 YR FLOODPLAIN

ONSITE FILL AREAS

ONSITE CUT AREAS

EXISTING CONTOUR

CUT/FILL SUMMARY
CUT:

BASIN 1: 200,333 CY
BASIN 2: 12,862 CY
INLINE BASIN: 103,406 CY
BASIN 3 PH 1: 37,421 CY
CHANNEL 1: 18,292 CY
PAVEMENT: 8,809 CY

 TOTAL 381,123 CY

FILL:

BASIN 1: 9,940 CY
BASIN 2: 100 CY
INLINE BASIN: 100 CY
BASIN 3 PH1: 9,400 CY
CHANNEL 1 2,643 CY
PAVEMENT: 23,650 CY

 TOTAL 45,833 CY

STOCKPILE:      UP TO 335,290 CY

PROPOSED CONTOUR

STOCKPILE LOCATION

STOCKPILE LOCATION

FLOODPLAIN EARTHWORK CALCS
1. CUT WITHIN FLOODPLAIN: 1932 CY

2. FILL WITHIN FLOODPLAIN: 1433 CY

3. TOTAL EXISTING FLOODPLAIN STORAGE BELOW 500 YR
BFE: .0464 AC-FT

4. TOTAL PROPOSED FLOODPLAIN STORAGE BELOW 500 YR
BFE: .0573 AC-FT

500-BASE FLOOD ELEVATIONS
BASE FLOOD ELEVATION = 78.50 - 81.0'

FIRM PANEL # 48201C0840L

THRU      .

AFTER 
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CALLED 43,380 SQ. FT.
HARRIS COUNTY FLOOD CONTROL DISTRICT

H.C.C.F. NO. D353109

CATALINA SQUARE
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VOL. 159, PG. 89, H.C.M.R.
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KIRKWOOD CROSSING
HOUSTON, TX 77048

MASS GRADING LAYOUT
(SHEET 1 OF 2)

C-20.1

NORTH

BROOKGLADE CIRCLE

1. CONTRACTOR TO OBTAIN ALL PERMITS REQUIRED BY
HARRIS COUNTY, CITY OF HOUSTON, AND HCFCD PRIOR TO
STARTING CONSTRUCTION OF UTILITIES AND/OR CULVERTS
WITHIN THE DEVELOPMENT.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING
TEMPORARY SITE DRAINAGE AND CONTROLLING RUNOFF
FOR THE DURATION OF THE CONSTRUCTION CONTRACT.
THIS SHALL INCLUDE CONSTRUCTION OF TEMPORARY
SWALES OR PROVIDING PORTABLE PUMPS, IF REQUIRED,
SO THAT CONSTRUCTION PROGRESS MAY CONTINUE.

3. CONTRACTOR TO PLACE FILL MATERIAL IN 8" LOOSE LIFTS
AND COMPACT TO 95% STANDARD PROCTOR DENSITY.

4. ALL AREAS TO RECEIVE FILL SHALL BE PROOF-ROLLED TO
DETECT ANY SOFT OR POORLY COMPACTED AREAS PRIOR
TO RECEIVING FILL. PROOF-ROLLING

5. THE CONTRACTOR SHALL GRADE FROM GIVEN ELEVATIONS
AT 4:1 MAX BACK TO NATURAL GROUND FROM CUT OR FILL
SITES, UNLESS OTHERWISE NOTED.

6. PROPOSED CONTOURS SHOWN ARE FOR REFERENCE
ONLY. CONTRACTOR TO USE SPOT ELEVATIONS FOR
GRADING CONSTRUCTION.

7. CONTRACTOR TO PLACE FILL IN STOCKPILE AREA NO
HIGHER THAN 4 FT ABOVE NATURAL GROUND.

8. REFERENCE NOTES ON SHEET 27.
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PROPOSED TEMPORARY SWALE

LEGEND
PROPERTY BOUNDARY

100-YR FLOW PATH

PROPOSED FINISH ELEVATION

EXISTING CONTOUR

PROPOSED CONTOUR
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HOUSTON, TX 77048

MASS GRADING LAYOUT
(SHEET 2 OF 2)
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1. CONTRACTOR TO OBTAIN ALL PERMITS REQUIRED BY
HARRIS COUNTY, CITY OF HOUSTON, AND HCFCD PRIOR TO
STARTING CONSTRUCTION OF UTILITIES AND/OR CULVERTS
WITHIN THE DEVELOPMENT.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING
TEMPORARY SITE DRAINAGE AND CONTROLLING RUNOFF
FOR THE DURATION OF THE CONSTRUCTION CONTRACT.
THIS SHALL INCLUDE CONSTRUCTION OF TEMPORARY
SWALES OR PROVIDING PORTABLE PUMPS, IF REQUIRED,
SO THAT CONSTRUCTION PROGRESS MAY CONTINUE.

3. CONTRACTOR TO PLACE FILL MATERIAL IN 8" LOOSE LIFTS
AND COMPACT TO 95% STANDARD PROCTOR DENSITY.

4. ALL AREAS TO RECEIVE FILL SHALL BE PROOF-ROLLED TO
DETECT ANY SOFT OR POORLY COMPACTED AREAS PRIOR
TO RECEIVING FILL. PROOF-ROLLING

5. THE CONTRACTOR SHALL GRADE FROM GIVEN ELEVATIONS
AT 4:1 MAX BACK TO NATURAL GROUND FROM CUT OR FILL
SITES, UNLESS OTHERWISE NOTED.

6. PROPOSED CONTOURS SHOWN ARE FOR REFERENCE
ONLY. CONTRACTOR TO USE SPOT ELEVATIONS FOR
GRADING CONSTRUCTION.

7. CONTRACTOR TO PLACE FILL IN STOCKPILE AREA NO
HIGHER THAN 4 FT ABOVE NATURAL GROUND.

8. REFERENCE NOTES ON SHEET 27".

NOTES
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WILDWOOD GLEN DRIVE

EXCAVATION BELOW
CLAY CAP SURFACE

EXCAVATION BELOW
CLAY CAP SURFACE
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EXCAVATION BELOW
CLAY CAP SURFACE CLAY CAP EXCAVATION

C-21

KIRKWOOD CROSSING
HOUSTON, TX 77048

NORTH
DETENTION EXCAVATION AREAS

LEGEND

1. THE 12000 BISSONNET PROPERTY WAS FORMERLY
DEVELOPED AS THE SUGAR HILLS GOLF COURSE. THE
GOLF COURSE, WHICH REMAINS LARGELY IN TACT TODAY,
WAS DEVELOPED OVER THE DOTY SAND PIT VENTURE
(DSPV) LANDFILL. THE DSPV OPERATED AS A TYPE IV
LANDFILL FOR CONSTRUCTION AND DEMOLITION DEBRIS
DISPOSAL. THE SITE WAS ISSUED A MUNICIPAL SOLID
WASTE (MSW) PERMIT NO. 1247 BY TCEQ IN 1985. MSW
PERMIT NO. 1247 IS ACTIVE AND THE SITE HAS BEEN IN
POST CLOSURE CARE SINCE 1999.

2. SKA CONSULTING, L.P. IS SUBMITTING THE TCEQ PERMIT
REQUIRED UNDER 30 TAC CHAPTER 330 SUBCHAPTER T.
THIS PERMIT IS REQUIRED PRIOR TO THE START OF ANY
CONSTRUCTION.

3. ACCORDING TO THE SITE INVESTIGATION REPORT
PREPARED BY SKA CONSULTING AND BASED ON 6 TEST
PITS IN 2019, THE WASTE BELOW THE CLAY CAP CONSISTS
OF 74% SOIL, 10% WOOD, 10% CONCRETE, 3% METAL, AND
3% MISCELLANEOUS MATERIALS SUCH AS RUBBER,
PLASTIC AND TEXTILES. ALL WASTE OBSERVED WAS
CONSISTENT WITH A TYPE IV LANDFILL OPERATION.
PLEASE REFER TO THE SITE INVESTIGATION REPORT
PREPARED BY SKA CONSULTING, L.P FOR MORE DETAILED
INFORMATION ON THE LANDFILL WASTE.

4. LANDFILL WASTE IS COVERED BY A CLAY CAP
APPROXIMATELY 2-3' DEEP. THE LIMITS OF THE CLAY CAP
SURFACE SHOWN ARE APPROXIMATED BASED ON SOIL
BORINGS PERFORMED ONSITE AND ARE SHOWN FOR
REFERENCE ONLY. ACTUAL LIMITS MAY VARY.

5. DUE TO THE AGE OF THE LANDFILL, ALL WASTE
EXCAVATED BELOW THE CLAY CAP MUST BE
TRANSPORTED TO CLASS 2 INDUSTRIAL WASTE LANDFILL
SITES AND DISPOSED OF IN ACCORDANCE WITH TCEQ
REGULATIONS.

6. CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING
TEMPORARY SITE DRAINAGE AND CONTROLLING RUNOFF
FOR THE DURATION OF THE CONSTRUCTION CONTRACT.
THIS SHALL INCLUDE CONSTRUCTION OF TEMPORARY
SWALES OR PROVIDING PORTABLE PUMPS, IF REQUIRED,
SO THAT CONSTRUCTION PROGRESS MAY CONTINUE.

NOTES

PROPERTY BOUNDARY

ESTIMATED FILL OVER CLAY
CAP

ESTIMATED EXCAVATION AREA
BELOW CLAY CAP

EXISTING CONTOUR FOR CLAY CAP

ESTIMATED EXCAVATION BELOW TOP SURFACE
OF THE CLAY CAP:            89,900 CY

ESTIMATED EXCAVATION DEPTH FROM
SURFACE OF CLAY CAP

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL
REPORT COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001)
DATED OCTOBER 21, 2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR
AND THAT THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE
FREQUENT BASIS THEN A TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL
CAP, OR MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE
CLIENT TO THE DEGREE REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR
IMPACTS TO THE ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT
ALL TIMES. THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE
REQUIRED BY INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE
SYSTEMS. WHERE LANDFILL CAP IS PENETRATED, ALL PLANS FOR HANDLING,
STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE ENCOUNTERED DURING
CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL
ENGINEER WITH REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL
PRIOR TO DESIGN AND INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS,
CONCRETE FOOTINGS, AND ANY OTHER IMPROVEMENT THAT WILL INTRUDE INTO
THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY
PERMIT OR REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED,
AND MAINTAINED BY OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF
EXISTING GAS VENTS OR MONITORING PROBES AND INSTALLATION OF ADDITIONAL
GAS VENTS OR MONITORING PROBES IS TO BE PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL
PERMIT DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING
SOLID WASTE, LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE
ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER
GENERATED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY
OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION,
MONITORING, AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS. 
HEALTH AND SAFETY PLANS SHALL TAKE INTO ACCOUNT THE KNOWN
ENVIRONMENTAL CONDITIONS AND EXPOSURE RISKS ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS
PRIOR TO CONSTRUCTION.

CAUTIONARY NOTES REGARDING THE LANDFILL

THRU      .
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SWPPP DETAILS

C-22

KIRKWOOD CROSSING
HOUSTON, TX 77048

EROSION CONTROL SCHEDULING AND SEQUENCING

I. ROUGH GRADING

1. CONSTRUCT TEMPORARY CONSTRUCTION
ENTRANCE, SILT FENCE, DIKE, AND TREE
PROTECTION  FENCE ACCORDING TO THE
APPROXIMATE LOCATION AND SHOWN ON
GRADING AND EROSION CONTROL PLAN
NOTES AND DETAIL SHEET.
2.  BEGIN CLEARING AND GRADING SITE.
3. SEED AND REVEGETATE SLOPES WHERE
SHOWN.

II. UTILITY INSTALLATION

1.  KEEP ALL STORM WATER POLLUTION
PREVENTION MEASURES IN PLACE.
2. INSTALL STORM DRAINS, SANITARY
SEWER, AND WATER AS SPECIFIED ON PLAN
SHEETS.

III. PAVING

1. KEEP ALL STORM WATER POLLUTION
MEASURES IN PLACE. REMOVE AS NEEDED
TO PAVE.
2. STABILIZE SUBGRADE.
3. PAVE STREETS AND SIDEWALKS AS
SPECIFIED ON PLAN SHEETS.
4. RE-INSTALL ANY STORM WATER
POLLUTION PREVENTION MEASURES
REMOVED FOR PAVING OPERATIONS.

IV. FINAL GRADING/SOIL
STABILIZATION/LANDSCAPING

1. REVEGETATE LOT AND PARKWAYS.
2. LANDSCAPE CONTRACTOR SHALL
REVEGETATE ALL AREAS RESERVED FOR
LANDSCAPE VEGETATIVE COVERS.
3. REMOVE EROSION CONTROL DEVICES
WHEN MINIMUM 70% GROUND COVER IS
ESTABLISHED. VEGETATION MUST BE
ESTABLISHED BEFORE STRUCTURAL
CONTROLS REMOVED.

NOTE:THE SEQUENCE OF CONSTRUCTION SHOWN ABOVE IS A GENERAL OVERVIEW AND IS
INTENDED TO CONVEY THE GENERAL CONCEPTS OF THE EROSION CONTROL DESIGN AND
SHOULD NOT BE RELIED UPON FOR CONSTRUCTION PURPOSES. THE CONTRACTOR IS SOLELY
RESPONSIBLE FOR DETAILED PHASING AND CONSTRUCTION SEQUENCING NECESSARY TO
CONSTRUCT THE PROPOSED IMPROVEMENTS INCLUDED IN THESE PLANS. THE CONTRACTOR
SHALL NOTIFY ENGINEER IN WRITING IMMEDIATELY, PRIOR TO AND/OR DURING
CONSTRUCTION IF ANY ADDITIONAL INFORMATION ON THE CONSTRICTION SEQUENCE IS
NECESSARY. CONTRACTOR IS SOLELY RESPONSIBLE FOR COMPLYING WITH THE
REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION AND ALL OTHER APPLICABLE LAWS.

THRU      .
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STORM SEWER DETAILS
(SHEET 1 OF 3)

C-23

KIRKWOOD CROSSING
HOUSTON, TX 77048

8 MIN.   IN
.

WEEP HOLE

LINING. (SEE TYP. CHANNEL

TYPICAL TRAPEZOIDAL CHANNEL LINING

TOP OF CHANNEL LINING

STAIRS TO BE INSTALLED 
AT LOCATIONS SHOWN
ON PLANS. SEE DETAIL.

TOEWALL AT UPSTREAM AND
DOWNSTREAM ENDS OF
LINING. (SEE TYP. CHANNEL
LINING DETAIL).

TOEWALL AT TOP OF CHANNEL

GRADE BEAM-SEE DETAIL

BO
TT

O
M

W
ID

TH

TYPE "B"

PLAN

A

A

FT.

TOP OF CHANNEL LINING

2 FEET

LINING DETAIL.) SEE NOTE 9.

TYPICAL CHANNEL LINING DETAIL

2 FT.

1 AND 2.
SEE NOTES

TYPE "B" WEEP HOLE.

MID-SLOPE LINING

PILOT CHANNEL
(SEE TABLE 
ONE BELOW)

OPTIONAL

BOTTOM WIDTH

6 
IN

.

KEYED JOINT.

1 FT.

1 AND 2.

A

SEE NOTES 

HALF SECTION

IN
.

INCHES SEE TYP.

DETAIL A

SEE DETAIL A.

 CHANNEL LINING DETAIL.

TOP OF BANK LINING

M
ATCH LINE "A"

CHANNEL LINING HALF SECTION
TYPICAL RECTANGULAR CONCRETE

M
ATCH LINE "A"

SEE WEEP HOLE DETAILS.

TOEWALL UPSTREAM
& DOWNSTREAM.

SEE NOTE 10.

(TYP.)

C CHANNELL

~

~

~

FT

TYPE B WEEP HOLE.

TYPE A WEEP HOLE.

SEE WEEP HOLE DETAILS.

SEE WEEP HOLE DETAILS.

12 IN.6 
IN

.

C

SEE NOTE 5.
SEAL SLAB

CHANNEL

BOTTOM WIDTH

PILOT CHANNEL
(SEE TABLE ABOVE)

L

BOTTOM WIDTH
BW < 12 FT
BW = 12 FT - 20 FT
BW > 20 FT 8 FT

6 FT
FLAT BOTTOM

PILOT CHANNEL WIDTH

FT
.

OPTIONAL 
KEYED JOINT.

SEE DETAIL B.

M
ATCH LINE "A"

IN. SEE TYP.
CHANNEL LINING DETAIL.

~

~

TYPE B WEEP HOLE
AT          FT. O.C.
SEE WEEP HOLE
DETAILS.

TYPE C WEEP HOLE
AT           FEET O.C. SEE
WEEP HOLE DETAILS.

DETAIL B

SEE STORM SEWER &
RIPRAP DETAIL SHEET

FT.3 MIN

TYPE "A" 
WEEP HOLE (TYP.)

FT. FT
.

8 IN X 3 FT MIN

8 
M

IN

   
   

  
FT

5 MIN

1 A.

1 A.

IN.8 IN.

SEAL SLAB
SEE NOTE 5.

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

 FT.

FT.

3 FT.

2 FT.

1 A.
1 A.

3 IN.

5 MIN

FT
.

4

FT.VARI

IN
. 4 

FE

IN.

8 M

TYPE A WEEP HOLE
AT           FEET O.C.
SEE WEEP HOLE DETAILS.

8 M

8 IN X 2 FT MIN

8 
M

IN

1 A.

1 A.

IN.5 MIN.

IN.8 MIN.

FT
.

3 
M

IN
FT

.
3 

M
IN

IN.8 MIN.

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

M
ATCH LINE "A"

2 M
IN.   FT.

TOEWALL UPSTREAM
& DOWNSTREAM

1 AND 2.
SEE NOTES

5 MIN. IN.

FT
.

2 
M

IN

FTFT

SPECIFY REINFORCING
STEEL, SEE NOTE 11.

8 MIN

6 INCH
MIN

6 IN.
2 IN.

5 IN.

8 IN.

BAR SIZE #

4

LAP - SPLICE - 

5
6
7
8
9
10

1 FT. 9 IN.
2 FT. 2 IN.
2 FT. 7 IN.
3 FT. 5 IN.
4 FT. 6 IN.
5 FT. 8 IN.
7 FT. 3 IN.

MINIMUM

LENGTHS

6 INCH

SEE NOTE 8.

~

IN.8 MIN

PIPE OUTFALL DETAIL
(FOR RCP OUTFALLS 42 INCH DIA. AND LESS)

SEE NOTE 14.

THRU      .
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STORM SEWER DETAILS
(SHEET 2 OF 3)

C-24

KIRKWOOD CROSSING
HOUSTON, TX 77048
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PROFILE VIEW
N.T.S.

DOUBLE 4'WX8'L (4 TOTAL SCREENS)
HARRIS COUNTY FLOATABLE
COLLECTION SCREEN

8'x5' RCB
OUTFALL

FRONT VIEW
N.T.S

HINGE/BRACKET SUPPORT

WATER QUALITY WEIR

STEEL PLATE
TOE TRENCH

STORM SEWER DETAILS
(SHEET 3 OF 3)

C-25

KIRKWOOD CROSSING
HOUSTON, TX 77048
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EXPOSED ABOVE SLOPE
TOP OF TIMBER BENT

3/4" DIA. GALVANIZED 
MAX.

6 FT.

REMOVE EXISTING PIPE
10 FT. MIN. INTO SLOPE

ELBOW

COLLAR DETAIL.

A

A

REMOVE EXISTING PIPE

A

A

10 FT. MIN. INTO SLOPE

SEE NOTE 7.

24-INCH TO 42-INCH DIAMETER

FABRICATED 

48-INCH AND LARGER DIAMETER

FABRICATED

PIPE ADJUSTMENT DETAIL

PIPE ADJUSTMENT DETAIL

FABRICATED ELBOW

VARIES
PIPE DIA.

12
 F

T.

4 IN. X 8 IN. 

SEE NOTE 4.

SEE NOTE 7.

8 IN. DIA. PILE
EXISTING

SEE NOTE 2. 

D/2 (TYP.)

D

R
O

W

EXISTING PIPE

3 FT. MIN.
R

O
W

A

CMP OR HDPE. SEE NOTE 2.

D

A
SLOPE 6 IN.
20 FT. (MIN.)

EXISTING

D/
2

1D
1D

4D 2D

PLAN

CL

CHANNEL
BOTTOM

12O°

1 FT.

MAINTENANCE BERM

SEE NOTE 7.

6D OR TOP OF

PIPE ELEVATION ON
OPPOSITE BANK,

WHICHEVER IS SMALLER.

SEE NOTE 9.

TIMBER BENT FOR OUTFALLS
48 IN. DIA. AND LARGER. SEE  
TIMBER BENT DETAIL. SEE NOTE 4.

SEE NOTES
1 & 6.

TYPICAL STORM SEWER OUTFALL

TIMBER BENT FOR OUTFALLS 48 IN. DIA.
AND LARGER. SEE NOTE 4 AND
TIMBER BENT DETAIL.

STRUCTURE LAYOUT

SECTION

MANHOLE

SEE NOTE 6.

36-INCH HDPE AND LARGER OUTFALLS

MIN. INTO SLOPE
5 FT.

CMP BAND

TYPICAL SECTION ELEVATION

BOLTS WITH OVERSIZE

GALVANIZED 
BOLT

SLOPE 6 IN.
20 FT. (MIN.)

SLOPE 6 IN.

MANHOLE

EXISTING PIPE

EXISTING PIPE

SEE TYPICAL CONCRETE

CONCRETE
COLLAR DETAIL

SEE TYPICAL

8 IN. DIA. PILE

ABOVE PIPE

CMP SEE NOTE 2.

SEE NOTE 3.

ST
O

R
M

 S
EW

ER
 A

N
D

 R
IP

R
AP

 D
ET

AI
LS

TYPICAL RIPRAP LINING DETAIL-SIDE SLOPE ONLY

TYPICAL RIPRAP AT CONCRETE CHANNEL LINING
C

SECTION   

PLAN

CC

FT.

SECTION

SECTION SEE NOTE 8.

SECTION

6 IN.

6 
IN

.

A

SEE NOTE 3.

NOTE:
TOE-IN RIPRAP
ACROSS CHANNEL
BOTTOM & UP
SLOPE. DO NOT PLACE TOE
AGAINST CONCRETE.

PIPE

TIMBER BENT FOR OUTFALLS 48 IN.
DIA. AND LARGER. SEE TIMBER
BENT DETAIL.

IN.

CMP OR HDPE

TIMBER

4 IN. X 12 IN. 
TIMBER

SEE NOTE 6.

C CHANNELL

ALL AROUND PIPE SEE NOTE 3.

PIPE DETAIL
BEDDING HDPE

ELBOW

CEMENT STABILIZED SAND 

CMP OR HDPE
SEE NOTE 2.

6 
IN

.

  1.5 O.D  +  12 IN. MIN.

20 FT. (MIN.)

SEE NOTE 6.

NOTE:
T (MAT THICKNESS)

BEDDING RCP
& CMP DETAIL

6 IN. MIN. ALL AROUND
(TYP.)

M
IN

.

1/2 IN.

1'-3"

NEW PIPE

EXISTING PIPE

6 
IN

.

SEE NOTE 8.

6 
IN

.WRAP JOINT WITH
30# X 12 IN.
ASPHALT FELT.

B
SECTION   

~ ~

SEE NOTE 7.

SEE NOTE 3.

~

SEE NOTE 3.

~

~

~

SEE NOTE 3.

~

SEE NOTE 6.

~

SEE NOTE 6.

TOPSOIL OVER RIPRAP

~

~

TOPSOIL OVER RIPRAP

~

~

CONCRETE

~

COUPLER DETAIL
HDPE PIPE

MIN.
1'-3"
MIN.

M
IN

. 

PIPE

(CMP, RCP, OR 

MIN. 

MAX.

BAND
COUPLER

2 FT. MIN.

SEE NOTE 3.

C CHANNELL

COUPLER DETAIL

PR
EP

AR
ED

:

AP
PR

O
VE

D
:

C
H

EC
KE

D
: 

D
ES

C
R

IP
TI

O
N

R
EV

AP
PR

D
AT

E

SHEET NUMBER

SCALE: NTS

OF

DATE:  10-23-2018 

DETAIL
CONCRETE COLLAR

2-2/3" X 1/2" CORRUGATION 3" X 1" & 5" X 1" CORRUGATION
PIPE

(in.)
MIN. SHEET THICKNESS

(in.) (in.)gage (mm)

24 12 16 .064 1.63

MINIMUM DEPTH OF COVER ABOVE TOP OF PIPE,
MAXIMUM DEPTH OF COVER ABOVE TOP OF PIPE IS 20 FEET.

12

1.63
1.63
1.63

1.63
2.01
2.77
2.77
3.51
4.27
4.27

.064

.064

.064

.064

.079

.109

.109

.138

.168

.168

12
12
12
15
15
18
18

18
18

16

16
16
16

16
16
16
14
14
14

.064

.064

.064

.064

.064

.064

.064

.079

.079

.079
*

1.63
1.63
1.63
1.63
1.63
1.63
1.63
2.01
2.01
2.01

16

16
16
16
14
12
12

10

8

12
12
12
12
12
15
15
18
18

18

30
36
42
48
54
60
66
72
78
84
90
96

8

*MIN. SHEET THICKNESS
(in.) (in.)gage (mm)

*DIA. FILL FILL

-
-

- - -
- - -

-
-
-

- - -
-

-

-

-

-

-

CORRUGATED GALVANIZED STEEL PIPE (TYPE I)

NOTES:

INSTALL RIPRAP EROSION PROTECTION IN GRASS LINED CHANNELS AND DETENTION BASINS FOR
ANY SIZE STORM SEWER PIPE AND TREATMENT PLANT OUTFALL, DIMENSIONED AS SHOWN IN
"TYPICAL STORM SEWER OUTFALL STRUCTURE LAYOUT."
STORM SEWER OUTFALL PIPES WITHIN THE HCFCD RIGHT-OF-WAY SHALL BE CMP OR HDPE IN
ACCORDANCE WITH SPECIFICATION SECTION 02642-CORRUGATED METAL PIPE, HIGH DENSITY
POLYETHYLENE PIPE (HDPE) IN ACCORDANCE WITH SPECIFICATION SECTION 02505-HIGH DENSITY
POLYETHYLENE PIPE, OR APPROVED EQUAL. USE TABLE BELOW FOR CORRUGATED GALVANIZED
STEEL PIPE.
PROVIDE AND PLACE CEMENT STABILIZED SAND IN ACCORDANCE WITH SPECIFICATION SECTION
NO. 02321-CEMENT STABILIZED SAND.
TIMBER BENTS SHALL BE IN ACCORDANCE WITH SPECIFICATION SECTION 02464-TIMBER BENTS.
EXCAVATION, FILL, AND BACKFILL FOR STORM SEWER OUTFALLS SHALL BE IN ACCORDANCE WITH
SPECIFICATION SECTION 02316- STRUCTURAL EXCAVATING AND BACKFILLING.
RIPRAP SHALL BE PLACED IN ACCORDANCE WITH SPECIFICATION SECTION 02378-RIPRAP AND
GRANULAR FILL. FILL RIPRAP VOIDS AND BURY RIPRAP A MINIMUM OF 6 INCHES WITH TOPSOIL ON
SIDE SLOPE AS DIRECTED BY THE ENGINEER.
IN DETENTION BASINS, SET FLOWLINE OF OUTFALL AT TOE OF THE SLOPE OR FLOWLINE OF PILOT
CHANNEL. IN CHANNEL, USE ELEVATION INDICATED IN THE PIPE OUTFALL IN CHANNELS TABLE.
STRUCTURAL CONCRETE #4 BARS (GRADE 40) 12 INCH O.C. EACH WAY - FOR COLLARS ONLY. WAIT
A MINIMUM OF 24 HOURS AFTER PLACING CONCRETE TO BACKFILL.
FOR RCP OUTFALL IN GRASS LINED CHANNELS AND DETENTION BASINS, USE HEADWALL/
WINGWALL/APRON DETAIL ON SHEET                   . FOR RCP OUTFALL IN CONCRETE LINED CHANNEL
AND DETENTION BASINS , SEE HCFCD CONCRETE CHANNEL LINING DETAILS.

1.

2.

3.

4.
5.

6.

7.

8.

9.

C CHANNELL

BOTTOM WIDTH

BW > 60 FT AT TOE OF SLOPE *
AT TOE OF SLOPE *

1 FOOT ABOVE FLOWLINE *
PIPE OUTLET INVERT

PIPE OUTFALL IN CHANNELS

WASHERS, BOTH SIDES

TIMBER BENT DETAIL FOR 48-INCH CMP;

CEMENT STABILIZED SAND
ALL AROUND

~

P.E. SEAL AND SIGNATURE

THIS DETAIL SHEET HAS BEEN PREPARED FOR USE ON HCFCD PROJECTS OR PROJECTS TO
BE MAINTAINED BY THE HCFCD WHEN COMPLETED BY OTHERS.  AN ENGINEER WHO
INCORPORATES THE DETAILS ON THIS SHEET BECOMES RESPONSIBLE FOR ITS USE IN THE
END PRODUCT IN ACCORDANCE WITH RULE  137.33 (b) AND (c) OF THE TEXAS BOARD OF
PROFESSIONAL ENGINEERS.

30° - OUTFALL

DETENTION BASIN

TO CHANNEL
0° - OUTFALL TO

1/
3 

 U
P

SL
O

PE
 M

IN
.

FT
.

2 
T

T

T

2 T

T

1/
3 

 U
P

SL
O

PE
 M

IN
.

FT
.

T

T

2 T

T

2 
T

T

1/
3 

 U
P

SL
O

PE
 M

IN
.

FT
.

1/
3 

 U
P

SL
O

PE
 M

IN
.

FT
.

20 MIN.

T

T

2 
T

8 MIN.

18" MIN. GRADE 1

24" MIN. GRADE 2

T

FT.20 MIN.

6 FEET ≤ BW ≤ 20 FT

20 FEET < BW ≤ 60 FT

A

A

* OR 1 FOOT ABOVE NORMAL
WATER LEVEL, WHICHEVER IS
HIGHER

HIGH DENSITY CORRUGATED
POLYETHYLENE (HDPE)
SMOOTH LINED PIPE.

SEE NOTE 3.

2 FT.
MIN

USE BELL & SPIGOT
JOINT SOIL AND WATER
TIGHT

1 FT. MIN. OF RIPRAP

B

B

INTO SLOPE
5 FT. MIN. 

BEND COUPLER

HDPE) 12
 IN

.
M

IN
.

12 IN.
FELT

H
C

FC
D

 S
TO

R
M

 S
EW

ER
AN

D
 R

IP
R

AP
 D

ET
AI

LS

M
AS

S 
G

R
AD

IN
G

 A
N

D
 D

ET
EN

TI
O

N
TO

 S
ER

VE
 1

20
00

 B
IS

SO
N

N
ET
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CONSTRUCTION

R
O

W

6 IN.

8 IN. CONCRETE BRICK

WALLS AND FLOOR SHALL BE 
6 IN. REINFORCED STRUCTURAL
CONCRETE OR WALLS MAY BE

GROUT

2 FT.

5 IN.

4 
FT

.

3 FT.4 FT.

1 FT.

10 FT. TYP.

1 FT.

3 FT.

2 
FT

.
TY

P.

3 FT.4 FT.
10 FT. TYP.

1 FT.8 IN.

3 FT.

D 10
 F

T.
 T

YP
.

D

(24 INCH ONLY)
INTERCEPTOR STRUCTURE

D SECTION

PLAN

11
 F

T.
 T

YP
.

C

8 
IN

.

VA
R

IE
S

4 
FT

. 6
 IN

.

M
AX

.

R
O

W

3 
FT

.
TY

P.

6 IN.

2 
FT

.

VARIES

12 FT. TYP.

1.
5 

:1

VARIES

8 IN.

2:1

10
 F

T.
 T

YP
.

1 FT.

B

8 
IN

.

1 FT.

PLAN

SLOPE
VARIES

12 FT. TYP.

5 FT.

5 FT. TYP.

SECTION

(42 INCH MAX.)

5 
IN

.

M
AX

.

8 IN.

2 
FT

. 6
 IN

.

5 IN.

6 IN.

R
O

W

B C

6 FT. TYP.

1.
5 

:1

10 FT. TYP.

8 IN.
5 FT.

B

VA
R

IE
S

8 
IN

.

8 IN.

A

PLAN

5 FT.

10 FT. TYP.

TY
P.

2 
FT

.

2 
FT

.
M

AX
5 

FT
.

4 FT.

5 
IN

.

FLOWLINE

12 FT. TYP.

A10
 F

T.
 T

YP
.

R
O

W

10° - OUTFALL

STRUCTURE
INTERCEPTOR

1 FT.

6 IN.

5 FT. 6 IN.

R
O

W

INTERCEPTOR STRUCTURE
TYPICAL OFFSITE DITCH

(42 INCH MAX.)

SECTION

PLAN

#4 BARS
ON 8 IN. 

1.
5:

1

CL

CHANNEL
BOTTOM

PLAN

FABRICATED
ELBOW

TYPICAL INTERCEPTOR OUTFALL
STRUCTURE LAYOUT

C BACKSLOPE SWALE

(24 INCH & 30 INCH ONLY)
INTERCEPTOR STRUCTURE

TYPICAL BACKSLOPE

SECTION

CENTERS 

SEE NOTE 2.

CENTERS 
ON 8 IN.
#4 BARS

CENTERS
ON 8 IN
#4 BARS

SLOPE 6 IN.
20 FT.  (MIN.)

1 FT.

R
O

W

6 IN.

8 IN.

2:1

VARIES

2:1

OFFSITE DITCH 

3:1 3:1

1 FT.
1 FT. 8 IN.

1 FT.

8 IN. 8 IN.

8 IN.

2 
FT

.
TY

P.

8 IN.

COUPLER DETAILS.
SEE BAND
BAND COUPLER.

VARIES
SLOPE

TY
P.

1 
FT

.

L

OFFSITE SWALE
OR MATCH

SLOPE

OFFSITE SWALE
OR MATCH

SLOPE

AS
SLOPE 

12 FT. TYP.

SEE NOTE 2.

BACKSLOPE
SWALE

URBAN BACKSLOPE

C

8 IN.

1 
FT

.

1 FT.

8 IN.

8 IN.

8 
IN

.8 IN.1 FT.

1 FT.

A

8 
IN

.
8 

IN
.

INTO SLOPE
5 FT. MIN. 

BAND
COUPLER

COUPLER DETAIL
CMP BAND 

SEE NOTE 2.

2 FT. MIN.

CEMENT STABILIZED 

SECTION

SAND ALL AROUND 
SEE NOTE 2.

6 IN. MIN. 

TY
P.

2 
FT

.

8 
IN

.

4 
FT

. 6
 IN

.

SEE NOTE 7.

CEMENT STABILIZED  
SAND ALL AROUND PIPE. 
SEE NOTE 2.

BEDDING HDPE

6 
IN

.

12
 IN

.

BEDDING

SEE NOTE 5. SEE NOTE 5.

COUPLER DETAIL
HDPE PIPE

HIGH DENSITY CORRUGATED
POLYETHYLENE (HDPE) SMOOTH
LINED PIPE.

USE BELL & SPIGOT JOINT
SOIL AND WATER TIGHT

SEE NOTE 5.
SEE NOTE 5.

NECESSARY

CMP OR HDPE PIPE
SEE NOTE 1.

CMP OR HDPE PIPE
SEE NOTE 1.

INTO SLOPE
5 FT. MIN. 

1/2 IN.

ALL AROUND

MIN.
1'-3"NEW PIPE

MAX.

EXISTING PIPE

6 IN. MIN.

MIN.

(TYP.)

EXISTING PIPE

6 
IN

.

1'-3"

6 
IN

.
M

IN
.

6 
IN

.

SEE NOTE 8.

1.
5:

1

CMP DETAIL

SEE NOTE 10.
SEE NOTE 10.

SEE NOTE 10
SEE NOTE 10.

CEMENT STABILIZED 
SAND (3 FT AROUND BOX)  

M
IN

.

BACKSLOPE
INTERCEPTOR
SHOWN. SEE
PLANS FOR
DESIGNATED
STRUCTURE OR
AS DIRECTED BY
ENGINEER.

WRAP JOINT WITH
30# X 12 IN.
ASPHALT FELT.

SEE
NOTE 9.

COMBINATION BACKSLOPE &
OFFSITE DITCH INTERCEPTOR STRUCTURE

SEE NOTE 10SEE NOTE 10SEE NOTE 10SEE NOTE 10

SEE NOTE 9.

M
IN

. 

SEE NOTE 2.
SEE NOTE 2. SEE NOTE 2.

6 IN.

M
AX

.

NOTE:

WRAP JOINT WITH
30# X 12 IN.
ASPHALT FELT.

E

E SECTION

G

E

SEE NOTE 2.

1.5 O.D. + 12 IN. MIN.

DETAIL
CONCRETE COLLAR

NOTES:

INTERCEPTOR OUTFALL PIPES WITHIN THE HCFCD RIGHT-OF-WAY SHALL BE CMP OR HDPE PIPE IN
ACCORDANCE WITH SPECIFICATION SECTION 02642- CORRUGATED METAL PIPE, HIGH DENSITY
POLYETHYLENE (HDPE) PIPE IN ACCORDANCE WITH SPECIFICATION SECTION 2505-HIGH DENSITY
POLYETHYLENE, OR APPROVED EQUAL. USE TABLE ON STORM SEWER AND RIPRAP DETAILS SHEET FOR
CORRUGATED GALVANIZED STEEL PIPE THICKNESS.
PROVIDE AND PLACE CEMENT STABILIZED SAND IN ACCORDANCE WITH SPECIFICATION SECTION
02321-CEMENT STABILIZED SAND AND SECTION 02316 - STRUCTURAL EXCAVATING.
EXCAVATION, FILL AND BACKFILL FOR INTERCEPTOR OUTFALLS SHALL BE IN ACCORDANCE WITH
SPECIFICATION SECTION 02316-STRUCTURAL EXCAVATING AND BACKFILLING.
CONCRETE SHALL BE STRUCTURAL CONCRETE IN ACCORDANCE WITH SPECIFICATION SECTION
03310-CONCRETE.
INTERCEPTOR STRUCTURES:
       ADJUST LENGTH AND WIDTH IN FIELD AS NECESSARY.
       2-FEET DEEP X 8-INCH WIDE TOE ALL AROUND THE STRUCTURE.
       STEEL REINFORCING-#4 BARS (GRADE 60) AT 12 INCHES ON CENTER
       EACH WAY.
       ANY INTERCEPTOR OUTFALL PIPE LARGER THAN MAXIMUM SIZE
       INDICATED REQUIRES A SEPARATE DETAIL.
       MATCH TOP OF CONCRETE WITH NATURAL GROUND.
CONCRETE PILOT CHANNEL
      1.5 FEET DEEP X 8-INCH WIDE TOE ALL AROUND THE STRUCTURE.
      STEEL REINFORCING - #4 BARS (GRADE 60) AT 12 INCHES ON CENTER EACH WAY.
      MATCH TOP OF CONCRETE WITH BOTTOM OF DETENTION BASIN.
CONCRETE PAD AROUND URBAN BACKSLOPE INTERCEPTOR: PAID FOR AS CONCRETE INTERCEPTOR
STRUCTURE PER UNIT PRICE SCHEDULE.  TYPE "A" INLET BOX, COH DWG. NO. 2084-08 WITH GRATE TOP,
VULCAN FOUNDRY COMPANY, V-4880-1 OR APPROVED EQUAL, APPROX. 473 SQ.IN. OPENING. PAID 2632-05
BACKSLOPE SWALE AND INTERCEPTOR STRUCTURE ELEVATIONS AND LOCATIONS SHOWN ON THE PLANS
ARE APPROXIMATE.  FINAL ELEVATIONS AND LOCATIONS SHALL BE FIELD VERIFIED BY THE ENGINEER
PRIOR TO INSTALLATION.
STRUCTURAL CONCRETE WITH #4 BARS (GRADE 60) 12 INCH O.C. EACH WAY, 3 ROWS MIN. EACH WAY. -
FOR COLLARS ONLY. WAIT A MINIMUM OF 24 HOURS AFTER PLACING CONCRETE TO BACKFILL.
EPOXY "CLEAN WATER CLEAR CHOICE" LOGO BUTTON ON INTERCEPTORS. LOCATION TO BE DETERMINED
BY THE ENGINEER.
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PIPE DETAIL

5 FT. MIN. 

BAND COUPLER
2 FT. MIN.

DETENTION BASIN

TO CHANNEL
0° - OUTFALL TO

P.E. SEAL AND SIGNATURE

THIS DETAIL SHEET HAS BEEN PREPARED FOR USE ON HCFCD PROJECTS OR PROJECTS TO BE
MAINTAINED BY THE HCFCD WHEN COMPLETED BY OTHERS.  AN ENGINEER WHO INCORPORATES THE
DETAILS ON THIS SHEET BECOMES RESPONSIBLE FOR ITS USE IN THE END PRODUCT IN ACCORDANCE
WITH RULE  137.33 (b) AND (c) OF THE TEXAS BOARD OF PROFESSIONAL ENGINEERS.
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WATER, SEWER, DRAINAGE, AND PAVING PLANS 



Not for construction or permit purposes.
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 January 2023

BISSONNET 136, LLC
22310 GRAND CORNER DRIVE, SUITE 140
HOUSTON, TEXAS 77057
CONTACT: MARK LESTER
(650) 638-0900

WINDROSE
11111 RICHMOND AVE, STE 150
HOUSTON, TEXAS 77082
(713) 458-2281

CIVIL SITEWORK PLANS

FOR

12000 BISSONNET STREET
HOUSTON, TEXAS 77099

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

SHEET INDEX

REFERENCE BENCHMARKS

BENCHMARK - Elevation = 72.81'
BENCHMARK - HARRIS COUNTY FLOODPLAIN RM NO.: 040510, STAMPED "D120 BM05", LOCATED FROM THE
INTERSECTION OF BEECHNUT STREET AND BOONE ROAD, TRAVEL SOUTH APPROXIMATELY 0.22 MILE ON
BOONE ROAD TO CONCRETE BRIDGE.  MONUMENT IS LOCATED ON EAST CENTERLINE SIDEWALK AT
CENTERLINE STREAM.  NAVD88 (2001 ADJUSTED.)

TEMPORARY BENCHMARK "A" -  Elevation = 79.02'
BOX CUT ON THE SOUTH END OF A MEDIAN ON THE NORTH END OF A BULL NOSE. LOCATED ON THE CENTER
LINE OF COOK ROAD, APPROXIMATELY 30.0' NORTH FROM  ON THE CENTER LINE OF COOK ROAD,
APPROXIMATELY 30.0' NORTH FROM THE INTERSECTION OF COOK ROAD AND BROOKGLADE CIRCLE.

TEMPORARY BENCHMARK "B" -  Elevation = 78.95'
BOX CUT ON THE SOUTH END OF A MEDIAN ON THE NORTH END OF A BULL NOSE. LOCATED ON THE CENTER
LINE OF COOK ROAD, APPROXIMATELY 30.0' NORTH FROM THE INTERSECTION OF COOK ROAD AND MAGNOLIA
CANYON.

TEMPORARY BENCHMARK "C" - Elevation = 81.34'
BOX CUT ON STORM INLET LOCATED ON THE NORTH LINE OF BISSONNET STREET, +/- 1,000 FEET WEST FROM
THE INTERSECTION OF BISSONNET STREET AND SOUTH KIRKWOOD ROAD.

TEMPORARY BENCHMARK "D" - Elevation = 76.20'
BOX CUT ON STORM INLET LOCATED ON THE WEST LINE OF SOUTH KIRKWOOD ROAD, +/- 200 FEET NORTH
FROM THE INTERSECTION OF ZARROLL DRIVE AND SOUTH KIRKWOOD ROAD.

AUGUST 2023

PAVING, GRADING & UTILITIES 
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PLANS SUBMITTAL/REVIEW LOG

· FIRST SUBMITTAL JANUARY 18, 2023

Sheet
Number Sheet Title

C1.0 COVER SHEET

C2.0 HARRIS COUNTY EXPRESS REVIEW SHEET

C3.0 HCFCD EXPRESS REVIEW SHEET

C4.0 GENERAL NOTES

C5.0 OVERALL DEVELOPMENT PLAN

C6.0 PAVING AND SIGNAGE PLAN

C7.0 OVERALL WATER PLAN

C8.0 OVERALL SEWER PLAN

C9.0 OVERALL STORM PLAN

C10.0 PROPOSED DRAINAGE AREA MAP & CALCS

C11.0 STORM & INLET CALCULATIONS

C12.0 GRADING PLAN

C13.0 PLAN & PROFILE - LIMA DRIVE (START TO 8+30)

C14.0 PLAN & PROFILE - LIMA DRIVE (8+30 TO 17+30)

C15.0 PLAN & PROFILE - LIMA DRIVE (17+30 TO 26+30)

C16.0 PLAN & PROFILE - LIMA DRIVE (26+30 TO 35+30)

C17.0 PLAN & PROFILE - HILLTOP LOOKOUT WAY

C18.0 PLAN & PROFILE - OFFSITE SSWR (0+00 TO 3+00)

C19.0 PLAN & PROFILE - OFFSITE SSWR (3+00 TO 10+75)

C20.0 STORM PROFILES - LATERALS (1 OF 2)

C21.0 STORM PROFILES - LATERALS (2 OF 2)

C22.0 EROSION CONTROL PLAN

C23.0 EROSION CONTROL DETAILS

C24.0 CONSTRUCTION DETAILS (1 OF 6)

C25.0 CONSTRUCTION DETAILS (2 OF 6)

C26.0 CONSTRUCTION DETAILS (3 OF 6)

C27.0 CONSTRUCTION DETAILS (4 OF 6)

C28.0 CONSTRUCTION DETAILS (5 OF 6)

C29.0 CONSTRUCTION DETAILS (6 OF 6)

KIRKWOOD CROSSING
PHASE 1 WS&D

PROJECT
LOCATION

THE SUBJECT PROPERTY IS ADDRESSED AT 12000 BISSONNET STREET, HOUSTON,
TEXAS 77099.  THE SUBJECT PROPERTY IS PART OF AND SURROUNDED BY THE
+/-118.778-ACRE DOTY SAND PIT VENTURE (DSPV) LANDFILL.  THE DSPV LANDFILL
BEGAN AS A SAND MINING OPERATION IN ABOUT 1960 AND TRANSITIONED TO
LANDFILL BEFORE 1978 AND CONTINUED TO OPERATE AS A LANDFILL UNTIL ITS
CLOSURE IN 1999.  IN 1981 THE DSPV LANDFILL RECEIVED A PERMIT FROM THE
TEXAS DEPARTMENT OF HEALTH (TDH), [NOW THE TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY (TCEQ)] TO OPERATE THE SITE AS A TYPE IV LANDFILL
FOR CONSTRUCTION AND DEMOLITION DEBRIS DISPOSAL.  THE SITE WAS
SUBSEQUENTLY ISSUED MUNICIPAL SOLID WASTE (MSW) PERMIT NO. 1247 BY TCEQ
IN 1985.  MSW PERMIT NO. 1247 IS ACTIVE AND THE SITE HAS BEEN IN POST
CLOSURE CARE SINCE 1999. THE CURRENT TCEQ MSW PERMIT NO. 1247 PERMITTEE
IS NORTHWEST METRO HOLDINGS, CS 34, LLC OF BURLINGAME, CALIFORNIA.

LOCATED ADJACENTLY NORTH AND EAST OF THE DSPV LANDFILL IS THE +/-
18.11-ACRE OLSHAN DEMOLISHING LANDFILL (FORMERLY MSW PERMIT NO. 1259),
ALSO A CLOSED TYPE IV LANDFILL THAT REPORTEDLY RECEIVED CONSTRUCTION
DEBRIS WASTE FROM SEPTEMBER 1976 UNTIL JULY 1987.  IN 2002, THE OLSHAN
LANDFILL ENDED POST CLOSURE CARE, AND THE MSW PERMIT WAS REVOKED BY
TCEQ.

THE SUGAR HILLS GOLF COURSE WAS DEVELOPED ABOVE THE DSPV LANDFILL AND
OLSHAN DEMOLISHING LANDFILL AND OPERATED FROM APPROXIMATELY 2000 TO
2005 WITH AN ADDRESS OF 12000 BISSONNET STREET.  SINCE THE SUGAR HILLS
GOLF COURSE CLOSED, BOTH LANDFILLS HAVE REMAINED DEVELOPED AS A GOLF
COURSE, THOUGH ONLY SPARINGLY MAINTAINED.

IN APRIL 2016, ECO 1 DEVELOPMENT, LLC (ECO 1), A PRIOR MSW PERMITTEE,
RECEIVED A TYPE IX REGISTRATION NO. 40286 FROM TCEQ FOR MINING OF THE
OLSHAN DEMOLISHING LANDFILL UNDER 30 TEXAS ADMINISTRATIVE CODE (TAC)
CHAPTER 330, SUBCHAPTER N.  ECO 1 REMOVED SOME GOLF COURSE SOIL FROM
THE OLSHAN DEMOLISHING LANDFILL, BUT NEVER ACTIVELY MINED WASTE
MATERIAL UNDER THE TYPE IX REGISTRATION.  TCEQ REVOKED THE TYPE IX
REGISTRATION ON AUGUST 1, 2019 FOR LACK OF ACTIVITY.  HOWEVER, FOR THE
REGISTRATION NO. 40286 APPLICATION, ECO 1 PERFORMED 6 TEST PITS ON THE
OLSHAN DEMOLISHING LANDFILL FOR WASTE CHARACTERIZATION, SOIL AND
LEACHATE TESTING AND WASTE DEPTH DETERMINATION.  FROM THE 6 TEST PITS,
ECO 1 EXCAVATED ABOUT 1,700 CUBIC YARDS OF MATERIAL WHICH SKA
CATEGORIZED AS 74% SOIL, 10% WOOD, 10% CONCRETE, 3% METAL, AND 3% OTHER
(PLASTIC, RUBBER, TEXTILES, ETC).  THE MAXIMUM DEPTH OF THE WASTE MATERIAL
WAS REACHED IN TEST PIT 1 AT 26 FEET BELOW GROUND SURFACE (FT-BGS).  THE
AERIAL EXTENT OF WASTE DEPOSITION WAS NOT EVALUATED BY THE TEST PIT
EXCAVATIONS.  ALL WASTE OBSERVED WAS CONSISTENT WITH A TYPE IV LANDFILL
OPERATION.

THE CURRENT PROPERTY OWNER, BISSONNET 136, LLC, ACQUIRED THE PROPERTY
IN JUNE 2019.  A RELATED ENTITY, NORTHWEST METRO HOLDINGS, CS 34, LLC
BECAME THE MSW NO. 1247 PERMITTEE AFTER A TRANSFER PERMIT MODIFICATION
WAS APPROVED BY TCEQ ON JUNE 4 2020.

CONTRACTOR SHALL NOTIFY THE CITY OF HOUSTON, HOUSTON PUBLIC WORKS, OFFICE OF THE CITY
ENGINEER, 48 HOURS BEFORE STARTING WORK ON THIS PROJECT. TELEPHONE NO. 832-394-9098

ACCORDING TO MAP NO. (48201C0840L) OF THE FEDERAL EMERGENCY MANAGEMENT AGENCY'S FLOOD
INSURANCE RATE MAPS FOR HARRIS COUNTY AND INCORPORATED AREAS, DATED 06/18/2007, THE
SUBJECT TRACT IS SITUATED WITHIN ZONE X UNSHADED.

· SECOND SUBMITTAL AUGUST XX, 2023



48201C0840L
eff. 6/18/2007

136.880 ACRES

BISSONNET ST, S KIRKWOOD RD, COOK ROAD

529S, 529N

KIRKWOOD CROSSING

HT&B RR CO SURVEY, SECTION 11,

ENGINEER'S CERTIFICATION
I,               , A LICENSED PROFESSIONAL ENGINEER IN THE STATE OF TEXAS, DO HEREBY CERTIFY THAT THE  

INFORMATION PRESENTED ON THIS SHEET IS TRUE AND CORRECT TO THE BEST OF MY KNOWLEDGE AND THAT I AM NOT
VIOLATING ANY PROVISION OF THE CURRENT TEXAS ENGINEERING PRACTICE ACT AND RULES CONCERNING THE PRACTICE OF
ENGINEERING AND PROFESSIONAL ENGINEERING LICENSURE. I CERTIFY TO THE BEST OF MY KNOWLEDGE THAT THE PLANS IN 

THE COMPLETED PROJECT CONSISTS OF DRAWING SHEETS         THRU        .

SEAL

SIGNATURE

THEIR ENTIRETY ARE DESIGNED PER THE HARRIS COUNTY ENGINEERING STANDARDS, REGULATIONS, AND GUIDELINES UNLESS 

FLOOD PLAIN STATUS

DESCRIPTION OF PROPERTY

  COMMERCIAL / OTHER SITE DRAINAGE WATER AND WASTEWATER

PUBLIC 

PUBLIC & PRIVATE

HARRIS COUNTY
ENGINEERING DEPARTMENT

REVIEW SHEET

FIRM PANEL(S) FOR PROPERTY:
FIRM PANEL(S) DATE:
STATUS OF PROPERTY ON MAP

ENTIRELY LOCATED IN UNSHADED ZONE "X"
LOCATED PARTIALLY OR ENTIRELY IN ANY "A" ZONE OR SHADED ZONE "X", 

ELEVATION INFORMATION
BENCHMARK USED

DESCRIPTION OF BENCHMARK INCLUDING ELEVATION, DATUM AND

II. FLOOD PLAIN DETERMINATION BASED ON GROUND ELEVATION

PROPERTY LIES ENTIRELY ABOVE THE BASE FLOOD LEVEL

PROPERTY LIES PARTIALLY OR ENTIRELY BELOW THE BASE FLOOD
AND IN SHADED ZONE "X" 

LEVEL 

YEAR OF ADJUSTMENT

HARRIS COUNTY FLOODPLAIN REFERENCE MARK
HARRIS-GALVESTON COASTAL SUBSIDENCE DISTRICT

RE-DEVELOPMENT AREA (NET NEW DEVELOPED AREA): ______
NEW DEVELOPMENT AREA:

I.  PROPOSED DRAINAGE AREA

NEW AREA______X____=______ACRE FEET 

II.  DETENTION VOLUME 

PROPOSED DETENTION VOLUME = ________ ACRE FEET

III. OUTFALL

EXISTING H.C. STORM SEWER
H.C. ROADSIDE DITCH

OTHER

IV. PUMPED DETENTION FACILITIES

II. SUBDIVISION PROJECTS

PRIVATE WATER & WASTE WATER SYSTEMS

UTILITY DISTRICT/MUNICIPALITY NAME:

PUBLIC WATER & SANITARY

INDIVIDUAL WATER WELL & OSSF 

PRIVATE WATER WELL & SEPTIC SYSTEM

PRIVATE WATER WELL & PUBLIC SANITARY

NONE 

RECORDED PLAT / REPLAT

PAVING

NO LEFT / RIGHT TURN LANE IS PROPOSED
LEFT / RIGHT TURN LANE IS SHOWN ON SHEET

NO MEDIAN CUT OR RELOCATION IS PROPOSED
MEDIAN MODIFICATIONS ARE SHOWN ON SHEET

SHEET NUMBER ___ OF ___HC PROJECT NO.

PROPOSED PLAT / REPLAT
THE PROJECT WAS REVIEWED, HOWEVER, THIS DOES NOT MEAN THE ENTIRE PROJECT, INCLUDING ALL SUPPORTING DATA 
AND CALCULATIONS HAVE BEEN COMPLETELY CHECKED AND VERIFIED. THESE DRAWINGS ARE SIGNED, DATED AND SEALED  
BY A PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE STATE OF TEXAS, WHICH THEREFORE CONVEYS THE ENGINEER'S 
RESPONSIBILITY AND ACCOUNTABILITY. THIS DOES NOT RELIEVE ANY PARTY FROM COMPLYING WITH APPROPRIATE FEDERAL, STATE
AND LOCAL ENVIRONMENTAL RULES, LAWS, AND REGULATIONS AND ANY OTHER LEGALLY ADOPTED REGULATION OR ORDINANCE 

UNTIL SUCH SIGNATURES ARE OBTAINED.  PLAN APPROVAL EXPIRATION TO BE IN ACCORDANCE WITH LOCAL GOVERNEMENT CODE CH. 245.

I. LEGAL DESCRIPTION

I. GENERAL INFORMATION

BENCHMARK (FOR COASTAL AREAS)

DELINEATE FLOODPLAIN BOUNDARY ON CONSTRUCTION DRAWINGS 

DRIVEWAYS (in H.C. ROW only)

II.  HARRIS COUNTY STANDARD DRIVEWAY DETAIL APPEARS ON SHEET ____

I.  NUMBER OF DRIVEWAY APPROACHES PROPOSED INCLUDE WIDENING OR

TRAFFIC CONSIDERATIONS
I.  MEDIAN CUTS

II. LEFT / RIGHT TURN LANE

III. TRAFFIC CONTROL PLAN

TRAFFIC CONTROL SHOWN ON SHEET

NO WORK IN THE RIGHT OF WAY IS PROPOSED THAT 
WOULD INTERFERE WITH TRAFFIC FLOW

DETENTION POND (APPROVED H.C. PRJ NO.): _____________

HCFCD DRAINAGE DITCH UNIT NO.: _____________

III.  DRAINAGE SYSTEM OUTFALLS DIRECTLY TO EXISTING

II.  DESIGN METHOD USED
CITY OF HOUSTON ____ YEAR FREQUENCY
OTHER:  _______________________ 

I.  PROPOSED DRAINAGE SYSTEM TYPE
STORM SEWER
ROADSIDE DITCH

  RESIDENTIAL / SUBDIVISION DRAINAGE

V.  DETENTION PROVIDED BY
DETENTION BASIN IS PART THIS PLAN SET.  SERVICE AREA MAP IS ON SHEET ___ 

H.C. ROADSIDE DITCH (ROAD NAME): ____________ 

V. FLOW RESTRICTOR SIZE

   DETENTION REQUIRED

OUTFALL TO

OUTFALL PIPE SIZE:
RESTRICTOR PIPE SIZE:

VOLUME THAT GRAVITY FLOWS:                          ACRE FEET
VOLUME THAT IS PUMPED:                             ACRE FEET
ENTRANCE VELOCITY INTO ROADSIDE DITCH 

PUMP SPECIFICATIONS AND AUTOMATIC SHUTOFF PLAN FOR ROADSIDE DITCH
OR STORM SEWER:

& STORM SEWER OUTFALLS APPEAR ON SHEET

ROADSIDE DITCH OUTFALL:
ALLOWABLE OUTFALL RATE: 0.0027 x _____ LF Frontage = _____ (CFS)
PROPOSED OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

STORM SEWER OUTFALL
CAPACITY ALLOCATED TO TRACT FROM D. A. MAP: _______ (CFS)
FROM DRAINAGE AREA MAP DATED:
PREPARED BY:

ACTUAL OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

III. FLOODPLAIN STORAGE SUMMARY

A.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE MOVED OR PLACED WITHIN 

(APPLIES ONLY TO PORTION OF LAND LOCATED WITHIN
FLOODPLAIN AS DELINEATED BY FIRM PANEL).

    THE FIRM DELINEATED FLOODPLAIN (FILL, BASE, CONCRETE, ASPHALT, ETC.):
    BELOW 0.2% BASE FLOOD ELEVATION       (2001 ADJ.) CUBIC YARDS

    DELINEATED FLOODPLAIN:
B.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE REMOVED FROM THE FIRM 

      (2001 ADJ.) CUBIC YARDS

1. 3. 4.

5.

2.

7.

SITE REMOVED FROM FLOODPLAIN BY LOMR, LOMR-F, LOMA 
CASE NO.__________ REVISED FLOODPLAIN IS SHOWN ON SHEET____

  CURBING 

4" x 12" CURBING PROPOSED EXCEPT AT MEDIANS AND ISLANDS 
STANDARD 6" CURBING PROPOSED II. 

 I. ISLANDS, MEDIANS AND ALL AREAS NOT TAKING DIRECT DRIVEWAY ACCESS 

VERIFIED BY:

IV.  H.C. OUTFALL CALCULATIONS

IV. TRAFFIC SIGNAL 

LOMR REQUIRED IV. 

NO TRAFFIC SIGNAL IS EXISTING / PROPOSED 

PROPOSED STORM SEWER IS SUBMERGED (AGREEMENT MUST BE PROVIDED).
STATIC W.S.E. @ OUTFALL IS _________________.

  FIRE APPARATUS ACCESS ROAD
REQUIRED AND SHOWN ON SHEET(S)                 
NOT REQUIRED DUE TO                             

VERSION 20.0    MAY 27, 2020 

CURB RAMPS 8.IV. HCAD ACCOUNT NOS. (ALL)

A. ACREAGE:  

A. SUBDIVISION PLAT 

EXISTING TRAFFIC SIGNAL DEVICES (T.C. BOXES AND LOOPS) 
SHOWN ON SHEET 

V. TRAFFIC IMPACT ANALYSIS 
NO TRAFFIC IMPACT ANALYSIS IS REQUIRED 
TRAFFIC IMPACT ANALYSIS HAS BEEN APPROVED ON DATE:_______

PROPOSED TRAFFIC SIGNAL (BY OTHERS) 

.65 (CHANNEL)

.75 (STM SWR)
1.00 (RD. DITCH)
OTHER:

*
*
*
**

RELATED TO LAND DEVELOPMENT. IF THE CITY SIGNATURES ARE REQUIRED BY ORDINANCE, COUNTY PERMITS WILL NOT BE ISSUED 

DATE SHEET NO. DESCRIPTION H.C. APPROVED DATE

DATE

PRIVATE

(2001 ADJ.)

I.  SWPPP: CONSTRUCTION MEASURES. (Complete for ALL projects)

OTHER(S):

DISTURBS >1AC. SITE PLAN & DETAILS ON SHEET(S)

II. APPLICABILITY FOR PERMANENT FEATURES. (must be completed on all projects)

III.  PERMANENT SWQ FEATURES. (COMPLETE IF NOT EXEMPT)

DETAILS AND CALCULATIONS APPEAR ON SHEET(S)
VEGETATIVE CONTROLS USED: (FILTER STRIP, GRASSY SWALE, URBAN FORESTRY) 

PROJECT'S DRAINAGE TIES DIRECTLY INTO AN EXISTING DRAINAGE SYSTEM PRIOR TO

SITE PLAN ON SHEET(S)

6. STORMWATER QUALITY 

POND STRUCTURE USED (WET, DRY, WETLANDS) DETAILS AND CALCULATIONS  
APPEAR ON SHEET(S)

PROJECT DOES NOT MEET THE DEFINITION OF SIGNIFICANT REDEVELOPMENT (Part A,

STORMWATER QUALITY PERMIT REQUIREMENT IS COVERED BY AN EXISTING SWQMP WITHIN
PROJECT TITLE:

HYDRODYNAMIC TYPE SEPARATOR MODEL:

LANDSCAPING 9.
REQUIRED AND SHOWN ON SHEET(S) _________________
NOT REQUIRED 

PERMITS REQUIRED

CRITICAL FACILITY 

STORM WATER QUALITY

CIVIL SITE WORK (PHASE II PERMIT CLASS I (non-floodplain))

10. 

CIVIL SITE WORK (PHASE II PERMIT CLASS II (floodplain))

SUBDIVISION INFRASTRUCTURE PHASE II (NO. OF LOTS = _____ )
BUILDING PERMITS (NO. OF BUILDINGS = _____ )

DRIVEWAY WITH CULVERT _____ CURB AND GUTTER _____

SEPTIC (EXISTING)

NOTICE OF DETENTION AFFIDAVIT REQUIRED

(DRAINAGE LAYOUT PG. NO._____)

A PERMIT IS REQUIRED FOR EACH SCOPE OF WORK ON SITE.
A R.O.W. NOTIFICATION IS REQUIRED FOR EACH SCOPE OF WORK IN HC OR HCFCD ROW.
REFER TO www.eng.hctx.net/permits FOR EACH SCOPE OF WORK IN HC OR IN HCFCD ROW. 

  NOTES:

      SURVEY & ABSTRACT:  

C. ADJACENT ROADS: 

II. PLATTING 

CONFORMING SUBDIVISION

PLAT NAME:

B. STREETS PROPOSED 

ETJ, CITY OF HOUSTON 

NO ETJ 
ETJ, CITY OF 

CITY OF 

III. JURISDICTIONS 

B.    SUBDIVISION:  

NOTES:

(1% BASE FLOOD LEVEL ________)

V. UNOBSTRUCTED VISIBILITY EASEMENT (U.V.E.)
REQUIRED AND SHOWN ON SHEET(S)         
NOT REQUIRED 

SEPTIC (PROPOSED)

H.C. SEPTIC PERMIT/REQUEST NO. ______

P.E. INITIAL

WORK IN HARRIS COUNTY R.O.W.

TURN LANE ____________________________________
UTILITY WORK   ____________________________________

OTHER CONSTRUCTION _________________________________

C.  FILL AREA & VOLUME CALCULATIONS ARE SHOWN ON SHEET

CLOMR REQUIRED 

FOR PROJECTS LOCATED IN ANY FLOODPLAIN
Development constructed or placed in accordance with these plans will comply with all provisions of the Regulations of Harris County, Texas for Floodplain Management.
No net fill is allowed in the flood plain and no fill is allowed in the floodway.
FOUNDATION NOTES: (Applies to only buildings or building additions requiring a class II permit)
All water heaters, furnaces, air conditioning units, electrical distribution panels, and any other mechanical or electrical equipment must be elevated in accordance with
Section 4.05 of Harris County Floodplain regulations.
Any electrical circuit serving a light switch or outlet located below the base (100-year) flood elevation shall be dropped from above and be on a separate breaker.
All materials used below the (100-year) base flood elevation are on approved FEMA Technical Bulletin 2-08 as Class 5 water-resistant, and approved in accordance with
FEMA Technical Bulletin 1-08 for foundation openings.
Critical facilities located in the 0.2% or 500yr floodplain or 1% or 100yr floodplain shall have the lowest floor elevated to 3 feet or more above the 0.2% flood elevation, or
24 inches above the crown of the adjacent road, which ever results in a higher elevation.
Floodproofing and sealing measures must be taken to ensure that toxic substances will not be displaced by or released into floodwaters.
Access routes elevated to or above the level of the base flood shall be provided to all critical facilities to the extent possible.
A completed as-built certificate must be submitted after the structure is complete and before it is occupied.
The County Engineer's Office will post a final inspection notice on the structure once all requirements have been met.
No fill may be used to elevate structures in the 1% or 100yr flood plain.  Structures may be constructed on an open foundation, such as piers, or on continuous foundation
walls with properly sized and located openings.  All foundations are required to be designed by a registered professional engineer.
All structures shall be designed to withstand a three second gust basic wind speed of 120mph.
Completed *Elevation Certificates to be  submitted: one at permitting, a second after the slab is poured or sub-floor is installed and before the framing starts, and a third
is required once construction is finished.  *(PER CURRENT FIRM PANEL) to the Harris County Engineering Department, 10555 Northwest Freeway, Suite 120, Houston, TX
77092

APPROVED H.C. PROJECT NO.:

(FOR H.C. PUBLIC R.O.W. ONLY)

IF YES, CHECK THE BOX THAT APPLIES TO THIS PROJECT

DOES PROPERTY HAVE EXISTING AND/OR PROPOSED UTILITIES?
YES NO

PUBLIC WATER & PRIVATE SEPTIC SYSTEM

I. COMMERCIAL PROJECTS

NOTE:  ALL EXISTING AND PROPOSED UTILITIES MUST BE
ACCURATELY SHOWN & LABELED ON THE SITE PLANS.

PRIVATE WATER & INDIVIDUAL OSSF

UTILITY DISTRICT/MUNICIPALITY NAME: ______________
NOTE: SEPTIC SYSTEMS REQUIRE H.C. WASTE WATER REVIEW

NOTE: PUBLIC UTILITIES REQUIRE A LETTER FROM THE DISTRICT/
MUNICIPALITY AUTHORIZING SERVICE & CONNECTION.
THIS IS REQUIRED FOR PLAN APPROVAL.

DETENTION VOLUME PROVIDED BY EXISTING DETENTION POND
APPROVED H.C. PROJECT NO.: ________ 
DETENTION POND SERVICE AREA MAP IS PROVIDED ON SHEET ____

NOTE: ALL ROADSIDE DITCH OUTFALLS REQUIRE EROSION CONTROL MEASURES.
RIPRAP IS NOT ALLOWED AS AN EROSION CONTROL MEASURE IN HARRIS COUNTY ROW.
ALL PUMPED DETENTION OUTFALLS TO ROADSIDE DITCHES REQUIRE MANHOLE W/ LEADS.

KEY MAP PAGE

LOW IMPACT DEVELOPMENT (LID) LOW IMPACT DEVELOPMENT (LID)

WIDTH

1
2
3
4

MATERIALCULVERT?CULVERT X-STREET
DIST. TO

LENGTH
NEAREST

X-STREETDRWY

REPAVING EXISTING DRIVEWAYS AS WELL AS NEW DRIVEWAYS

5

PROPOSED DETENTION VOLUME CALCULATIONS ARE SHOWN ON SHEET ______

DOES THE PROPERTY HAVE ANY VIOLATIONS?  IF SO PLEASE PROVIDE
ALL VIOLATION NUMBERS.

AFTER PLANS HAVE BEEN APPROVED BY HARRIS COUNTY.
NOTE: REVISION BLOCK IS TO BE USED ONLY FOR CHANGES MADE

PLAN TITLE: _______________________________
HCPID PROJECT NO.: _________

MUD MAINTENANCE AGREEMENT REQUIRED

H.C. STORM SEWER (APPROVED H.C. PRJ NO.): ____________ 

ROADSIDE DITCH OUTFALL:
ALLOWABLE OUTFALL RATE: 0.0027 x _____ LF Frontage = _____ (CFS)
PROPOSED OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

STORM SEWER OUTFALL
CAPACITY ALLOCATED TO TRACT FROM D. A. MAP: _______ (CFS)
FROM DRAINAGE AREA MAP DATED:
PREPARED BY:

ACTUAL OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___
APPROVED H.C. PROJECT NO.:

REGIONAL DETENTION BASIN SYSTEM (APPROVED H.C. PRJ NO.): ________

Sec. 2.39 of Regulations of Harris County, Texas for Stormwater Quality Management)

PROJECT IS ON A PARCEL (A COMMON PLAN OF DEVELOPMENT) LESS THAN 5 ACRES.

(FOR VERIFICATION: PROVIDE ORIGINAL DRAINAGE AREA MAP INCLUDING CALCULATIONS)

PROJECT'S SWQ REQUIREMENTS FALL WITHIN THE JURISDICTION OF:

HARRIS COUNTY PROJECT NO.               & SWQ PERMIT NO.

EXEMPT NEW DEVELOPMENT: 

EXEMPT REDEVELOPMENT: EXEMPT REDEVELOPMENT: 

EXEMPT GRANDFATHERED: 

GENERAL: 

DESIGN
THICKNESS
OF PAVING

STABILIZED
SUBGRADE

DEPTH

DESIGN
STRENGTH

OF CONCRETE

STEEL SPACING

LONG. TRANS.

(IN.) (IN.) (PSI) (IN.) (IN.)

DETENTION POND MAINTAINED BY:  _____________

NOTE:  ALL APPROVED, FINAL PLATS AND ASSOCIATED
CPC101 FORMS MUST BE INCLUDED WITH PLAN SUBMITTAL.

OFFSITE SHEET FLOW: (100 YEAR)

OFFSITE SHEET FLOW MAPPING, TOTAL DISCHARGE CALCULATIONS, AND
DESIGN ACCOMODATIONS ARE SHOWN ON SHEET _____ OR, AS PRESENTED
IN THE APPROVED DRAINAGE STUDY ENTITLED _________________________.

TOTAL ACREAGE     = _____
TOTAL DISCHARGE = _____

NOTE:  ALL OFFSITE SHEET FLOW FROM ADJACENT PROPERTIES MUST BE
IDENTIFIED AND PROPERLY ACCOUNTED FOR IN THE PROJECT.  THE SIGNING
ENGINEER HEREBY CERTIFIES THAT THESE AREAS HAVE BEEN ADDRESSED.

NOTE:  A COPY OF TCEQ APPROVAL FOR PRIVATE WATER &
WASTE WATER SYSTEMS IS REQUIRED FOR PLAN APPROVAL.

DISTURBS <1AC. N/A

STORMWATER QUALITY MANAGEMENT PLAN:

BENCHMARK REQUIREMENTS FOR
PROPOSED BRIDGES AND OR NEW RESIDENTIAL SUBIDIVSIONS

When the County Engineer has determined that a new benchmark will be required to be established for
the proposed project, the developer shall be required to install a benchmark per section 8.0, part 2 of the
Harris County Infrastructure Regulations.

Is a new Benchmark required for this project? (to be determined by Harris County) [__] yes [__] no

If a new Benchmark is required,  the proposed benchmark information is shown on sheets  ____

NOTE:  DEDICATED UNDERGROUND FIRE LINES MUST BE SUBMITTED TO
THE HARRIS COUNTY FIRE PROTECTION GROUP FOR REVIEW AND
PERMITTING BY THE UNDERGROUND FIRE LINE CONTRACTOR.  CIVIL
REIVEW DOES NOT  REVIEW OR APPROVE UNDERGROUND FIRE LINES FOR
THE FIRE PROTECTION SYSTEMS.

(#4 MIN.)

REINFORCE
STEEL
SIZE

(must be verified with plat)

OCTOBER 1, 2001.

NON-CONFORMING SUBDIVISION
PARTIALLY NON-CONFORMING SUBDIVISION

(0.2% BASE FLOOD LEVEL ________)

    BELOW 0.2% BASE FLOOD ELEVATION 

WASTEWATER TREATMENT PLANTS
H.C. WWTP REVIEW:
IS THE PROPOSED PROJECT A NEW WWTP SITE OR A REHAB/EXPANSION OF AN
EXISTING WWTP SITE? YES NO

IF YES, IS A HARRIS COUNTY DOMESTIC WASTEWATER TREATMENT PLANT EXPRES
REVIEW SHEET ATTACHED AND COMPLETED ACCORDING TO INSTRUCTIONS?

YES NO
REFER TO:
WWW.ENG.HCTX.NET/PERMITS/WASTEWATER/REGULATIONS-STANDARDS-DETAILS
FOR DOMESTIC WWTP ERS FORM

HCFCD PROJECT NO.

HCED SIGNATURE BLOCK:

HARRIS COUNTY ENGINEERING DEPARTMENT -
PERMIT OFFICE NOTE:

THE PERMIT MANAGER SIGNATURE REPRESENTS
THE FOLLOWING:
· THE COMPLETION OF REVIEW OF THESE

PLANS
· INTERPOSE NO OBJECTION TO THE PROPOSED

DESIGN ON PRIVATE PROPERTY
· APPROVAL OF WORK IN HARRIS COUNTY

MAINTAINED RIGHT OF WAY
· APPROVAL OF WORK IN PROPOSED HARRIS

COUNTY RIGHT OF WAY THAT IS TO BE
ACCEPTED BY THE COUNTY

PROVIDED A VARIANCE BY THE COUNTY ENGINEER OR HIS DESIGNEE.  SHOULD IT BE DEEMED BY HCED STAFF, THAT THE 
PLANS DO NOT MEET THE COUNTY'S STANDARDS, REGULATIONS AND GUIDELINES AND DID  
NOT RECEIVE AN APPROVED VARIANCE, THE APPROVAL OF SAID PLANS BECOMES NULL AND 
VOID AND THE DESIGN PLANS MUST BE CORRECTED AT NO CHARGE TO THE COUNTY.

   REQUIRES STANDARD 6" CURBING

DESIGN
SURFACE
COURSE

THICKNESS
(IN.) (IN.) (IN.)

DESIGN
SURFACE
COURSE

TYPE

DESIGN
BASE

COURSE
THICKNESS

DESIGN
BASE

COURSE
TYPE

STABILIZED
SUBGRADE
THICKNESS

(MATERIAL) (MATERIAL) (MATERIAL)

STABILIZED
SUBGRADE

TYPE

C
O

N
C

RE
TE

AS
PH

AL
T

N/A

0

N/A

C4.0

CITY OF HOUSTON

PLANS ARE FOR MASS GRADING ONLY AND WILL NOT RESULT
IN ANY IMPERVIOUS COVER OR DEVELOPMENT ON THE SITE.

N/A

0

0

0 0

N/A

0

1267290010001, 1210580010001, 0430730000076

ABSTRACT NO. 406 & HT&B RR CO SURVEY, SECTION 9, ABSTRACT NO. 407
CITY OF HOUSTON, HARRIS COUNTY, TEXAS

HOUSTON

N/A

Not for construction or permit purposes.
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 JULY 2022

C-27

C-22

HARRIS COUNTY FLOODPLAIN RM NO.: 040510, STAMPED "D120
BM05", LOCATED FROM THE INTERSECTION OF BEECHNUT STREET AND BOONE ROAD, TRAVEL
SOUTH APPROXIMATELY 0.22 MILE ON BOONE ROAD TO CONCRETE BRIDGE. MONUMENT IS
LOCATED ON EAST CENTERLINE SIDEWALK AT CENTERLINE STREAM. NAVD88 (2001 ADJUSTED.)

2

C2.0 C29.0



C1.0 C29.0

8/16/2023

12000 BISSONNET, HOUSTON, TX 77099

ENGINEER'S CERTIFICATION
I,               , A LICENSED PROFESSIONAL ENGINEER IN THE STATE OF TEXAS, DO HEREBY CERTIFY  

THAT THE INFORMATION PRESENTED ON THIS SHEET IS TRUE AND CORRECT TO THE BEST OF MY KNOWLEDGE 
AND THAT I AM NOT VIOLATING ANY PROVISION OF THE CURRENT TEXAS ENGINEERING PRACTICE ACT AND RULES 
CONCERNING THE PRACTICE OF ENGINEERING AND PROFESSIONAL ENGINEERING LICENSURE. 

THE COMPLETED PROJECT CONSISTS OF DRAWING SHEETS         THRU      .
SEAL

SIGNATURE

ANY VIOLATIONS WILL BE FORWARDED TO THE HARRIS COUNTY DISTRICT ATTORNEY'S OFFICE FOR PROSECUTION.

4.  FLOOD PLAIN STATUS

HARRIS COUNTY
FLOOD CONTROL DISTRICT

REVIEW SHEET

HARRIS COUNTY FLOOD CONTROL DISTRICT

FIRM PANEL(S) FOR PROPERTY:
FIRM PANEL(S) DATE:
STATUS OF PROPERTY ON MAP

ENTIRELY LOCATED IN UNSHADED ZONE "X"
LOCATED PARTIALLY OR ENTIRELY IN ANY "A" ZONE OR SHADED ZONE "X", 

ELEVATION INFORMATION
BENCHMARK USED

DESCRIPTION OF BENCHMARK INCLUDING ELEVATION, DATUM AND

II. FLOOD PLAIN DETERMINATION BASED ON GROUND ELEVATION
PROPERTY LIES ENTIRELY ABOVE THE BASE FLOOD LEVEL

PROPERTY LIES PARTIALLY OR ENTIRELY BELOW THE BASE FLOOD
AND IN SHADED ZONE "X" 

LEVEL 

YEAR OF ADJUSTMENT

HARRIS COUNTY FLOODPLAIN REFERENCE MARK
HARRIS-GALVESTON COASTAL SUBSIDENCE DISTRICT

SHEET NUMBER ___ OF ___HARRIS COUNTY FLOOD CONTROL PROJECT NO.

WAS ACCEPTED BY HARRIS COUNTY FLOOD CONTROL DISTRICT FOR THE PURPOSES LISTED BELOW:

THE PROJECT WAS REVIEWED, HOWEVER, THIS DOES NOT MEAN THE ENTIRE PROJECT, INCLUDING ALL SUPPORTING DATA 
AND CALCULATIONS HAVE BEEN COMPLETELY CHECKED AND VERIFIED. THESE DRAWINGS ARE SIGNED, DATED AND SEALED  
BY A PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE STATE OF TEXAS, WHICH THEREFORE CONVEYS THE ENGINEER'S 
RESPONSIBILITY AND ACCOUNTABILITY. THIS DOES NOT RELIEVE ANY PARTY FROM COMPLYING WITH APPROPRIATE FEDERAL, STATE
AND LOCAL ENVIRONMENTAL RULES, LAWS, AND REGULATIONS AND ANY OTHER LEGALLY ADOPTED REGULATION OR ORDINANCE 

UNTIL SUCH SIGNATURES ARE OBTAINED.  PLAN APPROVAL EXPIRATION TO BE IN ACCORDANCE WITH LOCAL GOVERNEMENT CODE CH. 245.

I. GENERAL INFORMATION

BENCHMARK (FOR COASTAL AREAS)

DELINEATE FLOODPLAIN BOUNDARY ON CONSTRUCTION DRAWINGS 

 2.  SITE  DETENTION DRAINAGE

III. FLOODPLAIN STORAGE SUMMARY

A.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE MOVED OR PLACED WITHIN 
(APPLIES ONLY TO PORTION OF LAND LOCATED WITHIN FEMA REGULATORY FLOODPLAIN).

    THE FIRM DELINEATED FLOODPLAIN (FILL, BASE, CONCRETE, ASPHALT, ETC.):
    BELOW 0.2% BASE FLOOD ELEVATION       (2001 ADJ.) CUBIC YARDS

    DELINEATED FLOODPLAIN:
B.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE REMOVED FROM THE FIRM 

      (2001 ADJ.) CUBIC YARDS

SITE REMOVED FROM FLOODPLAIN BY LOMR, LOMR-F, LOMA 
CASE NO.__________ REVISED FLOODPLAIN IS SHOWN ON SHEET____

BY

INTERPOSE NO OBJECTION

APPROVED:

BY

FOR ITEMS LOCATED OUTSIDE OF HCFCD RIGHT-OF-WAY

FOR ITEMS LOCATED WITHIN EXISTING HCFCD RIGHT-OF-WAY

BY
FOR ITEMS LOCATED WITHIN PROPOSED HCFCD RIGHT-OF-WAY

STORMWATER DRAINAGE DESIGN REPORT
REPORT TITLE __________________________________________________________

REPORT ACCEPTANCE DATE _____________________

HCFCD PROJECT #______________

PROJECT NAME:

APPROVED:

VERSION 1.0    OCTOBER 2019 

RELATED TO LAND DEVELOPMENT. IF THE CITY SIGNATURES ARE REQUIRED BY ORDINANCE, COUNTY PERMITS WILL NOT BE ISSUED 

DATE SHEET NO. DESCRIPTION H.C.F.C.D APPROVED DATE

DATE

(2001 ADJ.)

5.  WORK IN HCFCD RIGHT-OF-WAY
I. TYPE OF WORK TO BE PERFORMED IN HCFCD HCFCD ROW

II.  USACE ENVIRONMENTAL PERMIT 

III.  REFERENCE / BASIS OF DETERMINATION   

I. - III. REQUIRED ON PROJECTS WITH WORK IN A HCFCD CHANNEL.
  NOTES:

    PLEASE REFERENCE SECTION 17 OF THE FLOOD CONTROL DISTRICT 
    POLICY, CRITERIA, AND PROCEDURE MANUAL FOR MORE INFORMATION.

(DRAINAGE LAYOUT PG. NO._____)(1% BASE FLOOD LEVEL _______)

P.E. INITIAL

C.  FILL AREA & VOLUME CALCULATIONS ARE SHOWN ON SHEET

ADDRESS:

PLANS HAVE BEEN APPROVED BY HARRIS COUNTY FLOOD CONTROL.
NOTE: REVISION BLOCK IS TO BE USED ONLY FOR CHANGES MADE AFTER 

GEOTECHNICAL INVESTIGATION REPORT

(0.2% BASE FLOOD LEVEL _______)

    BELOW 0.2% BASE FLOOD ELEVATION 

 1.  PROPERTY DESCRIPTION 

PUBLIC 

PUBLIC & PRIVATE
NONE 

RECORDED PLAT / REPLAT
PROPOSED PLAT / REPLAT

I. LOCATION INFORMATION

IV. JURISDICTIONS

A. ACREAGE:  

A. SUBDIVISION PLAT 

PRIVATE

      SURVEY & ABSTRACT:  

C. ADJACENT ROADS: 

II. LEGAL DESCRIPTION

PLAT NAME:

B. STREETS PROPOSED 

ETJ, CITY OF HOUSTON 

NO ETJ 
ETJ, CITY OF 

CITY OF 

III. PLATTING

B.    SUBDIVISION:  

V. HCAD ACCOUNT NOS. (ALL)

B. KEY MAP:  

A. HARRIS COUNTY COMMISSIONER'S PRECINCT:  

C. ADDRESS:  

1 2 3

UTILITY DISTRICT (NAME) 

RE-DEVELOPMENT AREA (AMOUNT INCREASED IMPERVIOUS AREA):
NEW DEVELOPMENT AREA:

I.  PROPOSED DRAINAGE AREA

II.  METHODOLOGY

III. DETENTION VOLUME & OUTFALL
OUTFALL TO:

LOW IMPACT DEVELOPMENT (LID)

OTHER (OWNER & OPERATOR)

VII. DETENTION PROVIDED BY
REGIONAL DETENTION BASIN SYSTEM (APPROVED H.C. PRJ NO.): ________

OFFSITE SHEET FLOW: (100 YEAR)

OFFSITE SHEET FLOW MAPPING, TOTAL DISCHARGE CALCULATIONS, AND
DESIGN ACCOMODATIONS ARE SHOWN ON SHEET _____ OR, AS PRESENTED
IN THE APPROVED DRAINAGE STUDY ENTITLED _________________________.

TOTAL ACREAGE     = _____
TOTAL DISCHARGE = _____

NOTE:  ALL OFFSITE SHEET FLOW FROM ADJACENT PROPERTIES MUST BE
IDENTIFIED AND PROPERLY ACCOUNTED FOR IN THE PROJECT.  THE SIGNING
ENGINEER HEREBY CERTIFIES THAT THESE AREAS HAVE BEEN ADDRESSED.

BY
FINAL PERMITTING BY OTHERS

NO REVIEW REQUIRED:

ADDITIONAL COMMENTS:

HCFCD SIGNATURE BLOCK

DETENTION BASIN MAINTAINED BY: _____________________________

HCFCD PCPM DETENTION METHOD USED:  
METHOD 1 (LESS THAN 20 ACRES)

METHOD 3 (GREATER THAN 640 ACRES)

METHOD 2 (20 ACRES TO 640 ACRES)

D. ADDITIONAL CRITERIA FOR PUMPED DETENTION BASINS  

I.  SWPPP: CONSTRUCTION MEASURES. (Must complete)

OTHER(S):

DISTURBS >1AC. SITE PLAN & DETAILS ON SHEET(S)

*II. APPLICABILITY FOR PERMANENT FEATURES. (Must complete)

III.  PERMANENT SWQ FEATURES. (COMPLETE IF NOT EXEMPT)

SHEET(S)

VEGETATIVE CONTROLS USED: (FILTER STRIP, GRASSY SWALE, 

PROJECT'S DRAINAGE TIES DIRECTLY INTO AN EXISTING DRAINAGE 

SITE PLAN ON SHEET(S)

3.  SWQ DISCHARGE INTO FCD FACILITY 

POND STRUCTURE USED (WET, DRY, WETLANDS) DETAILS AND   
CALCULATIONSAPPEAR ON SHEET(S)

PROJECT DOES NOT MEET THE DEFINITION OF SIGNIFICANT

STORMWATER QUALITY PERMIT REQUIREMENT IS COVERED BY AN
EXISTING SWQMP WITHIN PROJECT TITLE:

HYDRODYNAMIC TYPE SEPARATOR MODEL:

REDEVELOPMENT (Part A,Sec. 2.39 of Regulations of Harris County, 

PROJECT IS ON A PARCEL (A COMMON PLAN OF DEVELOPMENT)

(FOR VERIFICATION: PROVIDE ORIGINAL DRAINAGE AREA MAP

PROJECT'S SWQ REQUIREMENTS FALL WITHIN THE JURISDICTION OF:

HARRIS COUNTY PROJECT No               & SWQ PERMIT No.

EXEMPT NEW DEVELOPMENT: 

EXEMPT REDEVELOPMENT: 

EXEMPT GRANDFATHERED: 

GENERAL: 

DISTURBS <1AC. N/A

STORMWATER QUALITY MANAGEMENT PLAN:

LESS THAN 5 ACRES. (Must be verified with plat)

SYSTEM PRIOR TO OCTOBER 1, 2001.

Texas for Stormwater Quality Management)  

 INCLUDING CALCULATIONS)

URBAN FORESTRY DETAILS AND CALCULATIONS APPEAR ON 

6.  REPORTS/AGREEMENTS

V.  DETENTION PROVIDED IN OTHER PLANS:

I. HCFCD ACCEPTED REPORTS (ALL)

II. AGREEMENT TYPE & No.;

HCFCD MAINTENANCE 

OTHER
TURF ESTABLISHMENT

INTERLOCAL (ILA):

ENGINEERING FIRM _________________________________________

____________________________________________________________________

REPORT TITLE __________________________________________________________

REPORT ACCEPTANCE DATE _____________________

HCFCD PROJECT #______________
ENGINEERING FIRM _________________________________________

____________________________________________________________________

FOR PROJECTS LOCATED IN ANY FLOODPLAIN

Development constructed or placed in accordance with these plans will comply with all

provisions of the designated Floodplain Administrator.

No net fill is allowed in the flood plain and no fill is allowed in the floodway.

A. BOND/NOTIFICATION INFORMATION

HCFCD APPROVED VARIANCE
DESCRIPTION OF VARIANCE _________________________________________________

VARIANCE ACCEPTANCE DATE _____________________
DOCUMENT ID #______________
___________________________________________________________________

VI. FLOW RESTRICTOR SIZE
OUTFALL PIPE SIZE:
RESTRICTOR PIPE SIZE:

4

IV. HCFCD STANDARD NOTES: SEE SHEET _____  OF THESE PLANS.

V. HCFCD STANDARD DETAILS: SEE SHEET _____ OF THESE PLANS.

VI. HCFCD ACCESS PLAN: SEE SHEET        OF THESE PLANS.

RESTRICTOR PLATE DIMENSION:

HCFCD PROJECT No.
PLAN TITLE
DETENTION POND SERVICE AREA MAP IS PROVIDED ON SHEET

DATE SIGNED BY HCFCD:

VOLUME OF PUMPED 1% EXCEEDANCE STORAGE VOLUME = _______ ACFT _____ % OF TOTAL VOLUME
MAXIMUM DESIGN OUTFLOW VELOCITY INTO HCFCD CHANNEL = ____________ FT/SEC
DRAIN TIME FOR BASIN = _______ HOURS BASED ON ______________________HEAD CONDITIONS

HCFCD WATERSHED

NUMBER OF OUTFALLS
HCFCD UNIT No.

UTILITY CROSSING
ROADWAY BRIDGE/CULVERT CROSSING

REHABILITATION OF CHANNEL
FILL ACTIVITY

MAINTENANCE
TEMPORARY CROSSING

OTHER
TRAIL (LENGTH)

COST OF WORK IN HCFCD ROW

US ARMY CORPS OF ENGINEERS NATIONWIDE
PERMIT NUMBER(S)
US ARMY CORPS OF ENGINEERS INDIVIDUAL PERMITS
OTHER
NO PERMITS REQUIRED
EXPLAIN:

ENVIRONMENTAL CONSULTANT REPORT
BY
REPORT TITLE
REPORT DATE
OTHER

VII. REFER TO THE FOLLOWING PLAN SHEETS:                            
FOR EXISTING AND PROPOSED RIGHT(S) OF WAY INCLUDING DELINEATION AND 
RECORDING INFORMATION PER HCFCD POLICY, CRITERIA, & PROCEDURE MANUAL 
(i.e., DRAINAGE EASEMENT, FEE STRIP, ETC.) AND GRANTEE (e.g. COH, HCFCD, PUBLIC, TXDOT, ETC.)

ENGINEERING FIRM

.65,  H.C.F.C.D. CHANNEL, (H.C.F.C.D. UNIT NO.)

OTHER

.75,  EXISTING STORM SEWER (OWNER & OPERATOR)

1.00, ROADSIDE DITCH, (OWNER & ROAD NAME)

IV.  STORMWATER DETENTION BASIN INFORMATION

A. HCFCD PCPM SUMMARY TABLE SEE SHEET _____  OF THESE PLANS. 

STORM EVENT

DETENTION BASIN SERVICE AREA

DEVELOPMENT PEAK FLOW)

DESIGN WATER SURFACE ELEVATION

MAXIMUM ALLOWABLE OUTFLOW (PRE-

BASIN)
MAXIMUM OUTFLOW PROVIDED (PEAK FLOW FROM

FINISHED FLOOR ELEVATION ESTIMATE
LOWEST NATURAL/FINISHED GROUND OR

  (2-YEAR)
50% EXCEEDANCE

  (10-YEAR)
10% EXCEEDANCE

  (100-YEAR)
1% EXCEEDANCE

acres

MINIMUM STORAGE REQUIRED (ac-ft)

DETENTION STORAGE PROVIDED (ac-ft)

STORAGE RATE PROVIDED (ac-ft/ac)

DRAIN TIME - 1% ONLY (hours)

(TYPE, SIZE, ELEVATION, ETC.)
EMERGENCY OVERFLOW

(ft/sec)
OUTFLOW VELOCITY INTO CHANNEL

METHOD/DESCRIPTION

 INCLUDING CALCULATIONS)

B. DETENTION BASIN TO BE MAINTAINED BY ___________________  
C. DETENTION SERVICE AREA MAP ON SHEET _______

KIRKWOOD CROSSING

136.880 ACRES

KIRKWOOD CROSSING

12000 BISSONNET STREET, HOUSTON, TX 77099

529S, 529N

1908070047 APRIL 16, 2020

KIMLEY-HORN AND ASSOCIATES, INC.
HARRIS COUNTY MUD 421

12000 BISSONNET MASTER DRAINAGE PLAN

KIMLEY-HORN AND ASSOCIATES, INC.

N/A
N/A

CITY OF HOUSTON

C10.0

0
0

BISSONNET ST, S KIRKWOOD RD, COOK ROAD

HT&B RR CO SURVEY, SECTION 11,

ABSTRACT NO. 406 & HT&B RR CO SURVEY, SECTION 9, ABSTRACT NO. 407
CITY OF HOUSTON, HARRIS COUNTY, TEXAS

HOUSTON

1267290010001, 1210580010001, 0430730000076

D120-00-00
1

D120-00-00 IS NON-JURISDICTIONAL

C4.0

C3.0

Not for construction or permit purposes.
FOR REVIEW ONLY

Engineer

P.E. No. Date

ROSE C. KAETZER
141883 JULY 2022

2201250077

5/17/2022

C24.0 - C29.0

MASS GRADING AND DETENTION FOR KIRKWOOD CROSSING, PHASE 1

D120-00-00

135

77 130 243

76 107 237

81

VARIES

35.9

0.27

5.04

64.6

0.48

5.32

104.6

0.91

6.06

VARIES VARIES

N/A N/A 101.3

8.5

175' OVERFLOW WEIR, 1' DEEP

109150 sqft

N/A

C-22

C-09 - C-21

HARRIS COUNTY FLOODPLAIN REFERENCE MARK, RM 040510,
BM05", LOCATED FROM THE INTERSECTION OF BEECHNUT STREET AND BOONE ROAD, TRAVEL
SOUTH APPROXIMATELY 0.22 MILE ON BOONE ROAD TO CONCRETE BRIDGE. MONUMENT IS LOCATED
ON EAST CENTERLINE SIDEWALK AT CENTERLINE STREAM. NAVD88 (2001 ADJUSTED.)

C29.0



KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

GENERAL NOTES (INSIDE CITY LIMITS):

1. CONSTRUCT WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE AND STREET PAVING IN
ACCORDANCE WITH THE LATEST EDITION OF THE PUBLICATIONS STANDARD CONSTRUCTION SPECIFICATIONS FOR
WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE AND STREET PAVING AND STANDARD
CONSTRUCTION DETAILS FOR WASTEWATER COLLECTION SYSTEMS, WATERLINES, STORM DRAINAGE, AND
STREET PAVING PUBLISHED BY THE CITY OF HOUSTON, HOUSTON PUBLIC WORKS.

2. THE GEOTECHNICAL INVESTIGATION FOR THIS PROJECT WAS CONDUCTED IN ACCORDANCE WITH CHAPTER 11 OF
THE LATEST EDITION OF THE PUBLICATION INFRASTRUCTURE DESIGN MANUAL, PUBLISHED BY THE CITY OF
HOUSTON, HOUSTON PUBLIC WORKS. SOILS REPORT WAS PREPARED BY GOODHEART & ASSOCIATES LLC,
PROJECT NO. 19-001.001, DATED FEBRUARY 19, 2020.

3. UTILITIES PRESENTED ON THESE DRAWINGS ARE SHOWN BASED ON THE BEST AVAILABLE INFORMATION.
CONTRACTOR SHALL VERIFY THE EXACT LOCATIONS IN THE FIELD PRIOR TO COMMENCING CONSTRUCTION.
CONTRACTOR SHALL NOTIFY TEXAS ONE CALL AT 713-223-4567/811 OR 800-344-8377 AND LONE STAR NOTIFICATION
CENTER AT 800-669-8344 AT LEAST 48 HOURS BEFORE PROCEEDING WITH ANY EXCAVATION. UTILITIES MARKED
WITHIN THE PUBLIC RIGHT OF WAY OR IN EASEMENTS SHALL COMPLY WITH TAC TITLE 16, PART 1, CHAPTER 18,
RULE 18.6 AND THE AMERICAN PUBLIC WORKS ADMINISTRATION (APWA) UNIFORM COLOR CODE.

4. CONTRACTOR SHALL BE RESPONSIBLE FOR DAMAGES TO EXISTING WATER, WASTEWATER, STORM WATER LINES
AND TRAFFIC CONTROL DEVICES.  DAMAGES SHALL BE REPAIRED IN ACCORDANCE WITH THE CITY OF HOUSTON,
HOUSTON PUBLIC WORKS' STANDARD CONSTRUCTION SPECIFICATIONS FOR WASTEWATER COLLECTION
SYSTEMS.  WATER LINES, STORM DRAINAGE, AND STREET PAVING AND STANDARD CONSTRUCTION DETAILS FOR
WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE, AND STREET PAVING, REFERENCED
ABOVE, AT NO ADDITIONAL COST.

5. CONTRACTOR SHALL NOTIFY THE OFFICE OF THE CITY ENGINEER, HOUSTON PUBLIC WORKS AT 832-394-9098 FOR
INSPECTION AT LEAST 48 HOURS PRIOR TO COMMENCING CONSTRUCTION.

6. ADEQUATE DRAINAGE SHALL BE MAINTAINED AT ALL TIMES DURING CONSTRUCTION AND ANY DRAINAGE DITCH
OR STRUCTURE DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO EXISTING CONDITIONS OR BETTER.

7. CONTRACTOR SHALL TAKE NECESSARY PRECAUTIONS TO PROTECT ROOT SYSTEMS OF SHRUBS, PLANTS AND
TREES ALONG THE AREA OF EXCAVATION.

8. CONTRACTOR SHALL COMPLY WITH LATEST EDITION OF OSHA REGULATIONS AND THE STATE OF TEXAS LAWS
CONCERNING EXCAVATION.

9. CONTRACTOR SHALL MAINTAIN A SET OF REDLINE DRAWINGS RECORDING AS-BUILT CONDITIONS DURING
CONSTRUCTION.  THESE REDLINE MARKED UP DRAWINGS WILL BE SUBMITTED TO THE DESIGN CONSULTANT  WHO
WILL MAKE THE CHANGES ON THE ORIGINAL TRACINGS, LABEL EACH SHEET IN THE SET AS "RECORD DRAWINGS",
AND RETURN IT TO THE OFFICE OF THE CITY ENGINEER.

STORM SEWER CONSTRUCTION NOTES (CITY OF HOUSTON):

1. STORM SEWER SHALL BE REINFORCED CONCRETE PIPE (C-76, CLASS III), AND SHALL BE INSTALLED, BEDDED,
AND BACK FILLED IN ACCORDANCE WITH THE CITY OF HOUSTON STANDARD DETAILS DRAWING NOS. 02317-02,
02317-3, 02317-05, 02317-06, AND 02317-07 (OCT. 2002) AS APPLICABLE UNLESS OTHERWISE SHOWN ON THE
DRAWINGS.

2. ALL STORM SEWER CONSTRUCTED IN SIDE LOT EASEMENT SHALL BE R.C.P (C-76, CLASS III) AND SHALL BE
EMBEDDED IN ACCORDANCE WITH THE CITY OF HOUSTON STANDARD DETAILS DRAWING NOS. 02317-02,
02317-03, 02317-05, 02317-06, AND 02317-07 AS APPLICABLE.

3. ALL SEWER UNDER PROPOSED OR FUTURE PAVEMENT AND TO A POINT ONE (1) FOOT BACK OF ALL PROPOSED
OR FUTURE CURBS SHALL BE BACKFILLED WITH 1-1/2 SACK CEMENT/C.Y. STABILIZED SAND TO WITHIN ONE (1)
FOOT OF SUBGRADE. THE REMAINING DEPTH OF TRENCH SHALL BE BACKFILLED WITH SUITABLE EARTH
MATERIAL.

4. ALL TRENCH BACKFILL SHALL BE IN 8” LIFTS, WITH TESTS TAKEN AT 100 FOOT INTERVALS IN EACH LIFT, AND
MECHANICALLY COMPACTED TO A DENSITY OF NOT LESS THAN 95% OF THE MAXIMUM DRY DENSITY AS
DETERMINED BY THE STANDARD PROCTOR COMPACTION TEST (ASTM D-698/AASHTO T99).

5. CIRCULAR AND ELLIPTICAL REINFORCED CONCRETE PIPE SHALL BE INSTALLED USING RUBBER GASKET JOINT
CONFORMING TO ASTM C443 AND ASTM C877 RESPECTIVELY.

6. ALL STORM SEWER PIPES AND INLET LEADS SHALL BE 24” AND LARGER R.C.P. (C-76, CLASS III).

7. ALL PROPOSED PIPE STUB-OUTS FROM MANHOLES AND INLET LEADS ARE TO BE PLUGGED WITH 8” BRICK
WALLS UNLESS OTHERWISE NOTED.

8. MINIMUM HORIZONTAL CLEARANCE BETWEEN ANY STORM PIPE AND BOX SHALL BE AT LEAST 48-INCHES FROM
EXTERIOR OF THE STORM PIPE OR BOX TO THE EXTERIOR OF THE EXISTING OR PROPOSED PUBLIC OR PRIVATE
UTILITY AND OTHER APPURTENANCES. MINIMUM VERTICAL CLEARANCE BETWEEN ANY STORM PIPE AND BOX
SHALL BE AT LEAST 24-INCHES FROM EXTERIOR OF THE STORM PIPE OR BOX TO THE EXTERIOR OF THE
EXISTING OR PROPOSED PUBLIC OR PRIVATE UTILITY AND OTHER APPURTENANCES.

9. ADJUST MANHOLE COVERS TO GRADE CONFORMING TO REQUIREMENTS OF SECTION 02086-ADJUSTING
MANHOLES, INLETS, AND VALVE BOXES TO GRADE.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING, MAINTAINING, AND RESTORING ANY BACK SLOPE
DRAINAGE SYSTEM DISTURBED AS A RESULT OF THIS WORK.

11. ALL DITCHES SHALL BE GRADED TO PROPOSED ELEVATIONS TO ENSURE PROPER DRAINAGE. ALL OUTFALLS
SHALL BE PROPERLY BACKFILLED AND COMPACTED. ALL DISTURBED AREA SHALL BE REGRADED, SEEDED, AND
FERTILIZED.

12. ALL DRIVEWAYS SHALL BE LOCATED TO AVOID EXISTING CURB INLET STRUCTURE.

WATER LINE CONSTRUCTION NOTES (CITY OF HOUSTON):

1) WATER LINES SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE LATEST CITY OF HOUSTON
INFRASTRUCTURE DESIGN MANUAL, STANDARD SPECIFICATION, AND CONSTRUCTION DETAILS.

2) ALL 4” THROUGH 12” WATER LINE TO BE AWWA C-900 PVC DR-18 BLUE PRESSURE RATED WATER MAIN WITH 2”
AND SMALLER WATER SERVICE LINE TO BE CONTINUOUS TYPE K COPPER TUBING PER COH STANDARD
SPECIFICATION SECTION 02503. ALL 4” THRU 54” DI PIPE WATER LINES SHALL BE AWWA C151 WITH INSIDE
LINING WITH AWWA C104 AND DOUBLE WRAPPED WITH 8-MIL POLYETHYLENE SHEETS.

3) CONCRETE THRUST BLOCKS SHALL BE PROVIDED AS NECESSARY TO PREVENT PIPE MOVEMENT. USE
RESTRAINED JOINTS WHERE PREVENTING MOVEMENT OF 16” OR GREATER PIPE IS NECESSARY DUE TO
THRUST.

4) ALL WATER LINES UNDER PROPOSED OR FUTURE PAVING AND TO A POINT OF ONE (1) FOOT BACK OF ALL
PROPOSED OR  FUTURE CURBS SHALL BE ENCASED IN BANK  SAND TO 12"  OVER PIPE  AND BACKFILLED
WITH CEMENT STABILIZED SAND TO WITHIN ONE (1)  FOOT OF SUBGRADE.

5) ALL WATER LINE AND SEWER LINE CROSSINGS SHALL BE CONSTRUCTED PER CITY OF HOUSTON AND TCEQ
REGULATIONS.

6) ALL WATER VALVES SHALL BE SUPPLIED AND INSTALLED IN ACCORDANCE WITH THE LATEST EDITION OF
AWWA C-500 AND SHALL BE OF THE RESILIENT SEAT TYPE.

7) ALL WATER LINES TO BE DISINFECTED IN CONFORMANCE WITH AWWA C-651 AND THE TEXAS STATE
DEPARTMENT OF HEALTH. AT LEAST ONE BACTERIOLOGICAL SAMPLE SHALL BE COLLECTED FOR EVERY 1,000
LINEAR FEET OF WATER LINE AND SHALL BE REPEATED IF CONTAMINATION PERSISTS.

8) ALL BELOW GRADE VALVES SHALL BE GASKETED, HUB-END GATE VALVES WITH A CAST IRON BOX, EXCEPT
WHERE FLANGES ARE CALLED OUT ON THE PLANS.

9) 4” THRU 12" FIT TINGS SHALL BE CEMENT MORTAR LINED COMPACT DUCTILE IRON PRESSURE FITTINGS PER
ANSI A21.53, OR   PUSH ON FITTINGS PER ANSI A21.10 PRESSURE RATED AT 250 PSIG.

10) HYDROSTATIC TESTING: ALL WATER PIPE SHALL BE TESTED FOR LEAKAGE IN ACCORDANCE WITH   THE
LATEST CITY OF HOUSTON STANDARD CONSTRUCTION SPECIFICATIONS. TESTS ARE TO BE PERFORMED ON
THE ENTIRE FOOTAGE OF WATER PIPE LINE INCLUDED IN THE PROJECT.

11) ALL WATER LINES TO HAVE 4' MINIMUM COVER TO FINISHED GRADE AND MINIMUM 12" CLEARANCE TO OTHER
UTILITIES AT CROSSING UNLESS OTHERWISE NOTED ON PLANS. ALL WATER LINE INSTALLED OVER 8' DEEP
SHALL UTILIZE RESTRAINED JOINT FITTINGS.

12) CONTRACTOR SHALL KEEP WATER PIPE CLEAN AND CAPPED (OR OTHERWISE EFFECTIVELY COVERED) OPEN
PIPE ENDS TO EXCLUDE INSECTS, ANIMALS OR OTHER SOURCES OF CONTAMINATION FROM UNFINISHED
PIPE LINES AT TIMES WHEN CONSTRUCTION IS NOT IN PROGRESS.

GRADING NOTES (CITY OF HOUSTON):

1. GENERAL CONTRACTOR AND ALL SUBCONTRACTORS SHALL VERIFY THE SUITABILITY OF ALL EXISTING
AND PROPOSED SITE CONDITIONS INCLUDING GRADES AND DIMENSIONS BEFORE STARTING
CONSTRUCTION. THE ENGINEER SHALL BE NOTIFIED IMMEDIATELY OF ANY DISCREPANCIES.

2. BEFORE STARTING CONSTRUCTION, CONTRACTOR SHALL VERIFY BENCHMARK ELEVATION AND NOTIFY
ENGINEER IF ANY DISCREPANCY AND/OR CONFLICT IS FOUND.

3. CONTRACTOR SHALL ENSURE THERE IS POSITIVE DRAINAGE FROM THE PROPOSED BUILDINGS AND NO
PONDING IN PAVED AREAS, AND SHALL NOTIFY ENGINEER IF ANY GRADING DISCREPANCIES ARE
FOUND IN THE EXISTING AND PROPOSED GRADES PRIOR TO PLACEMENT OF PAVEMENT OR UTILITIES.

4. CONTRACTOR SHALL PROTECT ALL MANHOLE COVERS, VALVE COVERS, VAULT LIDS, FIRE HYDRANTS,
POWER POLES, GUY WIRES, AND TELEPHONE BOXES THAT ARE TO REMAIN IN PLACE AND
UNDISTURBED DURING CONSTRUCTION.

5. ALL EXISTING CONCRETE PAVING, SIDEWALK, AND CURB DEMOLITION SHALL BE REMOVED AND
DISPOSED OF BY CONTRACTOR. DISPOSAL SHALL BE AT AN APPROVED OFF-SITE, LAWFUL LOCATION,
UNLESS DIRECTED OTHERWISE BY THE OWNER

SANITARY SEWER CONSTRUCTION NOTES (CITY OF HOUSTON):

1. ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE CITY OF HOUSTON “STANDARD
    CONSTRUCTION SPECIFICATIONS FOR WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM

DRAINAGE, STREET PAVING, AND TRAFFIC” AND ALL CURRENT AMENDMENTS THERETO AND BE SUBJECT
TO A STANDARD EXFILTRATION TEST. TESTS ARE TO BE PERFORMED ON THE TOTAL FOOTAGE OF
SEWER LINE INCLUDED IN THE PROJECT. REQUIREMENTS OF TEXAS ADMINISTRATIVE CODE, TITLE 30
CHAPTER 217, “DESIGN CRITERIA FOR DOMESTIC WASTEWATER SYSTEMS” SHALL GOVERN WHERE
CONFLICTS EXIST EXCEPT WHERE CITY REQUIREMENTS ARE MORE STRINGENT.

2. ALL MANHOLES ARE TO BE PER CITY OF HOUSTON STANDARD DETAILS DRAWING NUMBERS 02082-01,
02082-02, 02082N-02, 02082-03, AND 02082N-03 UNLESS OTHERWISE NOTED. USE 2019 VERSION AS
APPLICABLE.

3. SANITARY SEWER MANHOLES WILL HAVE BEDDING AND BACKFILL PER CITY OF HOUSTON STANDARD
DETAILS DRAWING NO. 02317-08 UNLESS OTHERWISE NOTED.

4. THE SANITARY SEWER PVC PIPE SHALL BE ASTM D 3034 TYPE PSM SDR 26 GRAVITY SEWER PIPE, ASTM
D2241 SDR 26 PRESSURE RATED SEWER PIPE OR AWWA C-900 DR-18 GREEN PVC PRESSURE RATED
SEWER PIPE BASED ON CONSTRUCTION CONDITION REQUIREMENT AND CONFORMING TO ASTM D1784
AND CITY OF HOUSTON STANDARD SPECIFICATION SECTION 02506 POLYVINYL CHLORIDE PIPE.

5. WHEN SS PRESSURE RATED PVC PIPE IS USED ON WATERLINE (WL) CROSSING UNDER CONDITION 1 OF
COH IDM TABLE 7.3, THE SAME TYPE OF D2241 SDR 26 PVC PIPE OR C-900 GREEN DR-18 PVC GREEN
PRESSURED TO BE UTILIZING IN-BETWEEN TWO SS MH'S. OR TO UTILIZE A DI TRANSITION ADAPTER FOR
THE CONNECTING OF ASTM D-3034 PVC GRAVITY PIPE TO DI-OD AWWA C-900 PVC PIPE CENTERED AT WL
WHEN CONNECTING TWO DIFFERENT TYPES OF PVC PIPES FOR SEWER CONSTRUCTION.

6. AWWA C-900 DR-18 PVC PIPE USES EITHER AWWA C900 DR-18 PVC FITTINGS OR DIP FITTINGS.

7. ALL SANITARY SEWER LINES UNDER PROPOSED OR FUTURE PAVEMENT AND TO A POINT ONE (1) FOOT
BACK OF ALL PROPOSED OR FUTURE CURBS SHALL HAVE BEDDING PER CITY OF HOUSTON STANDARD
DETAILS DRAWING NUMBERS 02317-01, 02317-02, OR 02317-03 AS APPLICABLE, WITH 1 ½ SACK CEMENT/CY
STABILIZED SAND BACKFILL UP TO THE BOTTOM OF THE PAVEMENT SUBGRADE. 100 PSI PERFORMANCE
RESULTS ARE STILL REQUIRED.

8. ALL SANITARY SEWERS CROSSING WATER LINES WITH A CLEARANCE BETWEEN 12 INCHES AND 9 FEET
SHALL HAVE A MINIMUM OF ONE 18' JOINT OF 150 PSI DUCTILE IRON OR (GREEN) C900 PVC PIPE MEETING
ASTM SPECIFICATION D2241 CENTERED ON WATER LINE. WHEN WATER LINE IS BELOW SANITARY SEWER,
PROVIDE MINIMUM 2 FOOT SEPARATION.

9. CONTRACTOR SHALL PROVIDE A MINIMUM HORIZONTAL CLEARANCE OF 9' FEET BETWEEN WATER LINES
AND SANITARY SEWER MANHOLES AND LINES.

10. SANITARY SEWER MANHOLE RIMS OUTSIDE OF PROPOSED PAVING WILL BE SET 3” - 6” ABOVE THE
SURROUNDING LEVEL FINISHED GRADE AFTER PAVING WITH SLOPED BACKFILL ADDED FOR STORM
WATER TO DRAIN AWAY FROM MANHOLE RIM.

11. IN WET STABLE TRENCH AREAS USE BEDDING PER CITY OF HOUSTON STANDARD DETAILS DRAWING
NUMBER 02317-02.

12. DEFLECTION TEST: DEFLECTION TESTS SHALL BE PERFORMED ON ALL FLEXIBLE AND SEMI-RIGID
SEWER PIPE. THE TEST SHALL BE CONDUCTED AFTER THE FINAL BACKFILL HAS BEEN IN PLACE AT
LEAST 30 DAYS. NO PIPE SHALL EXCEED A DEFLECTION OF 5% IF THE DEFLECTION TEST IS TO BE RUN
USING A RIGID MANDREL, IT SHALL HAVE A DIAMETER EQUAL TO 95% OF THE INSIDE DIAMETER OF THE
PIPE. THE TEST SHALL BE PERFORMED AS PER 30 TAC 217.57 LATEST AMENDMENT AND WITHOUT
MECHANICAL PULLING DEVICES. NO BALL-TYPE MANDREL IS ALLOWED.

13. INFILTRATION, EXFILTRATION OR LOW-PRESSURE AIR TEST: EITHER OF THE FOLLOWING TESTS SHALL
BE PERFORMED AS PER TAC, TITLE 30 217.57 WITHIN THE SPECIFIED TOLERANCES ON ALL GRAVITY
SEWERS.

A.INFILTRATION OR EXFILTRATION TEST: TOTAL LEAKAGE AS DETERMINED BY A HYDROSTATIC HEAD
TEST SHALL NOT EXCEED 50 GALLONS PER INCH DIAMETER PER MILE OF PIPE PER 24 HOURS AT A
MINIMUM TEST HEAD OF TWO (2) FEET.

B.LOW-PRESSURE AIR TEST: PERFORM TEST ACCORDING TO UNI-B-6-90 OR OTHER APPROPRIATE
PROCEDURES. FOR SECTIONS OF PIPE LESS THAN 36” (INCH) AVERAGE INSIDE DIAMETER, THE
MINIMUM ALLOWABLE TIME FOR PRESSURE DROP FROM 3.5 P.S.I.G. TO 2.5 P.S.I.G. SHALL BE AS
FOLLOWS:

6” 340 SECONDS OR 0.855(L) FOR TEST LENGTHS GREATER THAN 398'
8” 454 SECONDS OR 1.520(L) FOR TEST LENGTHS GREATER THAN 298'
10” 567 SECONDS OR 2.374(L) FOR TEST LENGTHS GREATER THAN 239'
12” 680 SECONDS OR 3.419(L) FOR TEST LENGTHS GREATER THAN 199'
15” 850 SECONDS OR 5.342(L) FOR TEST LENGTHS GREATER THAN 159'
18” 1020 SECONDS OR 7.693(L) FOR TEST LENGTHS GREATER THAN 133'
WHERE L = LENGTH OF LINE OF SAME PIPE SIZE IN FEET.

14. “SAN. S. E.” INDICATES “SANITARY SEWER EASEMENT”

15. FOR SANITARY MANHOLE (MH) RIMS SET INSIDE OF OR @ CURB & GUTTER PAVEMENT AND/OR BELOW
T.C., MH RIMS WILL BE SET FLUSHED WITH AN ABUTTING PAVED SURFACE. THE (VALCUN, NEENAH OR
EQUAL) HEAVY DUTY BOLTED SOLID MH COVER SHALL BE PROPERLY (AND SECURELY) ATTACHED AND
SEALED TO ITS COMPATIBLE GASKETED FRAME BY USING BOTH A NEOPRENE GASKET AND (AT LEAST) 4
COUNTER-SUNK HEX-HEAD COARSE THREADED ½”-13 UNC STAINLESS STEEL BOLTS. THE HEAVY DUTY
FRAME MH COVER SHALL BE SOLID (NO AIR HOLES). SAID FRAME SHALL BE BOTH EMBEDDED INTO THE
MH'S TOP ALSO SECURELY ANCHORED TO THE UNDERLYING MH STRUCTURE WITH EITHER SECURELY
ATTACHED EMBEDDED ANCHOR BOLTS OR THE CONCRETE MH'S EXPOSED REBARS WELDED TO THE
FRAME OR OTHER EQUALLY SECURED METHODS TO PREVENT MH COVER/FRAME
BLOW-OFFS/EJECTIONS.

STREET AND BRIDGE NOTES:

1. HOUSTON PUBLIC WORKS' "STANDARD CONSTRUCTION SPECIFICATIONS" AND "STANDARD
CONSTRUCTION DETAILS FOR WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE, AND
STREET PAVING" UNLESS OTHERWISE NOTED  AND APPROVED ON THESE PLANS. THE DESIGN IS
CONSISTENT WITH THE MINIMUM STANDARDS ESTABLISHED IN THE "INFRASTRUCTURE DESIGN MANUAL"
REFERENCED AT
http://documents.publicworks.houstontx.gov/document-center/engineering-and-construction/index.htm.

2. FILL AREAS ON PLANS SHALL BE FILLED IN LAYERS NOT EXCEEDING 8” IN DEPTH AND EACH COMPACTED
TO NOT LESS THAN 95% STANDARD PROCTOR DENSITY PRIOR TO INSTALLATION OF WATER LINE AND FILL
AREA SHALL BE SEEDED AND FERTILIZED WITHIN 10 WORKING DAYS.

3. UTILITY CONTRACTOR SHALL PROVIDE TEMPORARY SILT BARRIER FENCE ON ALL NON-CURB INLETS
WHICH WILL REMAIN IN PLACE AFTER UNDERGROUND CONTRACT IS COMPLETE.

4. CONTRACTOR SHALL PROVIDE SILT BARRIER FENCE ON ALL STAGE 1 CURB INLETS.

5. EXISTING PAVEMENTS, CURBS, DRIVEWAYS, AND SIDEWALKS DAMAGED OR REMOVED DURING
CONSTRUCTION SHALL BE REPLACED TO CITY OF HOUSTON STANDARDS, WITH LATEST ADDENDUM'S AND
AMENDMENTS THERETO.

6. CONDITION OF THE ROAD AND/OR RIGHT-OF-WAY. UPON COMPLETION OF JOB, SHALL BE AS GOOD AS OR
BETTER THAN PRIOR TO STARTING WORK.

7. ADEQUATE DRAINAGE SHALL BE MAINTAINED AT ALL TIMES DURING CONSTRUCTION AND ANY DRAINAGE
DITCH OR STRUCTURE DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO SATISFACTION OF
THE OWNING AUTHORITY.

8. EXPOSED 15” OF REINFORCING STEEL AT PROPOSED SAWED JOINT, IF NO REINFORCING STEEL EXISTS,
USE HORIZONTAL DOWELS. HORIZONTAL DOWELS SHALL BE #6 BARS. 24” LONG. 24” C-C. DRILLED AND
EMBEDDED 8” INTO THE CENTER OF THE EXISTING SLAB WITH “PO ROC” OR EQUAL.

9. CONTRACTOR TO TAKE NECESSARY PRECAUTIONS TO PROTECT ROOT SYSTEMS OF SHRUBS, PLANTS
AND TREES ALONG AREAS OF EXCAVATION.

10. CONTRACTOR SHALL COMPLY WITH OSHA REGULATIONS AND STATE OF TEXAS   LAW CONCERNING
EXCAVATION, TRENCHING AND SHORING AS SPECIFIED IN CITY OF HOUSTON ORDINANCE #87-1457.

11. WHEEL CHAIR RAMPS SHALL BE INSTALLED IN ACCORDANCE WITH CITY OF HOUSTON STANDARDS AT
ALL INTERSECTIONS WHERE SIDEWALKS EXIST AND THE EXISTING CURB OR SIDEWALK IS DAMAGED OR
REMOVED DURING CONSTRUCTION.

12. WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE AND STREET PAVING SHALL BE
CONSTRUCTED IN ACCORDANCE WITH THE CITY OF HOUSTON, HOUSTON PUBLIC WORKS' “STANDARD
CONSTRUCTION SPECIFICATIONS” AND “STANDARD CONSTRUCTION DETAILS FOR WASTEWATER
COLLECTION SYSTEMS. WATER LINES, STORM DRAINAGE AND STREET PAVING” UNLESS OTHERWISE
NOTED AND APPROVED ON THESE PLANS. THE DESIGN SHOULD BE CONSISTENT WITH THE MINIMUM
STANDARD ESTABLISHED IN THE “DESIGN MANUAL FOR WASTEWATER COLLECTION SYSTEMS, WATER
LINES, STORMS DRAINAGE AND STREET PAVING”.

13. THE CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY DAMAGES TO EXISTING WATER,
WASTEWATER, STORM SEWER AND TRAFFIC SIGNAL CONDUITS, ALL DAMAGES SHALL BE REPAIRED IN
ACCORDANCE WITH THE CITY OF HOUSTON, HOUSTON PUBLIC WORKS' “STANDARD CONSTRUCTION
SPECIFICATIONS” WITH LATEST ADDENDA AND AMENDMENTS THERETO, AT NO COST TO THE CITY OF
HOUSTON.

14. PRIOR TO STREET CONSTRUCTION, THE CONTRACTOR SHALL CONTACT HOUSTON PUBLIC WORKS AT
832-394-9578 AND COMPLY WITH ALL REQUIREMENTS FOR THE ISSUANCE OF NECESSARY PERMITS/WORK
ORDERS FOR STREET CONSTRUCTION.

15. DOUBLE REFLECTORIZED BLUE TRAFFIC MARKERS SHALL BE PLACED 6-INCHES OFFSET OF THE
CENTERLINE OF ALL FIRE HYDRANT LOCATIONS BY THE PAVING CONTRACTOR. HYDRANTS LOCATED AT
INTERSECTIONS SHALL HAVE A BUTTON PLACED ON EACH STREET.

TRAFFIC NOTES:

CONTRACTOR OR OWNER SHALL SUBMIT TRAFFIC CONTROL PLANS WITH THE MOBILITY PERMIT
APPLICATION. THE PLANS SHALL BE DRAWN TO SCALE AND SEALED BY A LICENSED PROFESSIONAL
ENGINEER IN THE STATE OF TEXAS.

THE GENERAL NOTES THAT SHALL BE INCLUDED ON THE TRAFFIC CONTROL PLAN CAN BE FOUND IN
CHAPTER 15 (15.12 TRAFFIC CONTROL PLAN) OF THE CITY OF HOUSTON'S (CITY) INFRASTRUCTURE DESIGN
MANUAL (IDM). BELOW ARE SEVERAL KEY NOTES FROM THE IDM TO BE AWARE OF:

1. THE CONTRACTOR SHALL PROVIDE AND INSTALL TRAFFIC CONTROL DEVICES IN CONFORMANCE WITH
PART VI OF THE TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) LATEST EDITION WITH
REVISIONS DURING THE ENTIRE CONSTRUCTION PERIOD.

2. NO WORK SHALL BE PERFORMED IN RESIDENTIAL AREAS FROM 7:00PM TO 7:00AM.

3. CONTRACTOR SHALL MAINTAIN APPROVED NUMBER OF LANES OF TRAFFIC IN EACH DIRECTION DURING
CONSTRUCTION WORKING HOURS. TRAFFIC CONTROL PLANS SHALL INCLUDE ONE-WAY AND/OR DETOUR
PLANS. CONTRACTOR SHALL MAINTAIN ADA COMPLIANT PEDESTRIAN ACCESS TO BUS STOPS AND
ADEQUATE BUS ACCESS TO THE BUS STOP.

4. CONTRACTOR SHALL COVER OPEN PAVEMENT EXCAVATIONS FOR MINOR UTILITY WORK WITH
ANCHORED STEEL PLATES DURING NON-WORKING HOURS, OPEN LANES FOR NORMAL TRAFFIC FLOW
WHEN FEASIBLE.

5. CONTRACTOR SHALL SECURE LANE/SIDEWALK/BICYCLE FACILITY CLOSURE PERMITS FROM
TRANSPORTATION & DRAINAGE OPERATIONS (MOBILITY PERMIT SECTION AT WWW.GIMS.HOUSTONTX.GOV)
BEFORE IMPLEMENTING THE TRAFFIC CONTROL PLAN. THE APPLICATION MUST BE SUBMITTED AT LEAST
TEN BUSINESS DAYS PRIOR TO THE IMPLEMENTATION OF THE TRAFFIC CONTROL PLAN AND/OR BEGINNING
CONSTRUCTION WORK. THE CONTRACTOR SHALL PROVIDE TRAFFIC CONTROL PLANS, CONSTRUCTION
SEQUENCING, AND CONSTRUCTION SCHEDULE WITH THE APPLICATION.

6. CONTRACTOR SHALL HAVE APPROVED TRAFFIC CONTROL PLAN AND PERMIT AT THE JOB SITE FOR
INSPECTION AT ALL TIMES.

7. ACCESS TO DRIVEWAYS ADJACENT TO THE CONSTRUCTION WORK ZONE SHALL BE MAINTAINED AT ALL
TIMES AS MUCH AS POSSIBLE. ADDITIONAL CONES AND/OR DELINEATORS MAY BE REQUIRED TO DELINEATE
THE DRIVEWAY ACCESS ROUTE THROUGH THE CONSTRUCTION WORK ZONE. A MINIMUM OF ONE TRAVEL
LANE SHALL BE MAINTAINED ACROSS THE DRIVEWAY, UNLESS PRIOR WRITTEN APPROVAL IS OBTAINED
FROM THE CITY OF HOUSTON.

8. ADDITIONAL OFF DUTY POLICY OFFICERS/FLAGGERS MAY BE REQUESTED TO DIRECT TRAFFIC WHEN
LANES ARE BLOCKED AT THE DIRECTION OF THE CITY EVEN IF THEY ARE NOT SPECIFICALLY IDENTIFIED ON
THE PROJECT PLANS.

SWPPP CONSTRUCTION NOTES (CITY OF HOUSTON):

1. CONTRACTOR SHALL IMPLEMENT INLET PROTECTION DEVICES AND REINFORCED FILTER FABRIC
BARRIER ALONG ROAD AND SIDE DITCHES AT LOCATIONS SHOWN ON THE TYPICAL STORM WATER
POLLUTION PREVENTION (SWPP) PLANS TO KEEP SILT AND OR EXCAVATED MATERIALS FROM
ENTERING INTO THE STORM WATER INLETS AND DITCHES EVENTUALLY POLLUTING THE RECEIVING
STORM.

2. DURING THE EXCAVATION PHASE OF THE PROJECT, CONTRACTOR SHALL SCHEDULE THE WORK IN
SHORT SEGMENTS SO THAT EXCAVATION MATERIAL CAN BE QUICKLY HAULED AWAY FROM THE SITE
AND TO PREVENT IT FROM STAYING UNCOLLECTED ON THE EXISTING PAVEMENT. ANY LOOSE
EXCAVATED MATERIAL WHICH FALLS ON PAVEMENTS OR DRIVEWAYS SHALL BE SWEPT BACK INTO THE
EXCAVATED AREA.

3. CONTRACTOR SHALL CLEAN UP THE EXISTING STREET INTERSECTIONS AND DRIVEWAYS DAILY, AS
NECESSARY, TO REMOVE ANY EXCESS MUD, SILT OR ROCK TRACKED FORM THE EXCAVATED AREA.

4. CONTRACTOR SHALL FOLLOW GOOD HOUSEKEEPING PRACTICES DURING THE CONSTRUCTION OF THE
PROJECT, ALWAYS CLEANING UP DIRT AND LOOSE MATERIAL AS CONSTRUCTION PROGRESSES.

5. CONTRACTOR TO INSPECT AND MAINTAIN THE AREAS LISTED BELOW AT LEAST ONCE EVERY
FOURTEEN(14) CALENDAR DAYS AND WITHIN 24 HOURS OF THE END OF A STORM EVENT OF 0.5 INCHES
OR GREATER.

· DISTURBED AREAS OF THE CONSTRUCTION SITE THAT HAVE NOT BEEN FINALLY STABILIZED.
· AREAS USED FOR STORAGE OF MATERIALS THAT ARE EXPOSED TO PRECIPITATION.
· STRUCTURAL CONTROL MEASURES.
· LOCATIONS WHERE VEHICLES ENTER OR EXIT THE SITE.

6. CONTRACTOR TO BE RESPONSIBLE TO MAINTAIN EXISTING DITCHES AND OR CULVERTS FOR
UNOBSTRUCTED DRAINAGE AT ALL TIMES. WHERE SODDING IS DISTURBED BY EXCAVATION ON
BACKFILLING OPERATIONS, SUCH AREAS SHALL BE REPLACED BY SEEDING OR SODDING. SLOPES 4:1
OR STEEPER SHALL BE REPLACED BY BLOCK SODDING.

FRANCHISE UTILITIES

CAUTION:  CENTERPOINT ENERGY UNDERGROUND GAS FACILITIES

THE CONTRACTOR SHALL CONTACT THE UTILITY COORDINATING COMMITTEE AT 1-800-545-6005 OR 811 A
MINIMUM OF 48 HOURS PRIOR TO CONSTRUCTION TO HAVE MAIN AND SERVICE LINES FIELD LOCATED.

· WHEN CENTERPOINT ENERGY PIPE LINE MARKINGS ARE NOT VISIBLE, CALL (713) 207-5463 OR (713)
945-8037 (7:00 AM TO 4:30 PM) FOR STATUS OF LINE LOCATION REQUEST BEFORE EXCAVATION BEGINS.

· WHEN EXCAVATING WITHIN EIGHTEEN INCHES (18") OF THE INDICATED LOCATION OF CENTERPOINT
ENERGY FACILITIES, ALL EXCAVATION MUST BE ACCOMPLISHED USING NON-MECHANIZED EXCAVATION
PROCEDURES.

· WHEN CENTERPOINT ENERGY FACILITIES ARE EXPOSED, SUFFICIENT SUPPORT MUST BE PROVIDED TO
THE FACILITIES TO PREVENT EXCESSIVE STRESS ON THE PIPING.

· FOR EMERGENCIES REGARDING GAS LINES CALL (713) 659-3552 OR (713) 207-4200.

THE CONTRACTOR IS FULLY RESPONSIBLE FOR ANY DAMAGES CAUSED BY HIS FAILURE TO EXACTLY
LOCATE AND PRESERVE THESE UNDERGROUND FACILITIES.

CAUTION: CENTERPOINT ENERGY OVERHEAD ELECTRICAL LINES

OVERHEAD LINES MAY EXIST ON THE PROPERTY. THE LOCATION HAS NOT BEEN SHOWN ON THESE
DRAWINGS AS THE LINES ARE CLEARLY VISIBLE, BUT YOU SHOULD LOCATE THEM PRIOR TO BEGINNING
ANY CONSTRUCTION. TEXAS LAW, SECTION 752, HEALTH AND SAFETY CODE FORBIDS ACTIVITIES THAT
OCCUR IN CLOSE PROXIMITY TO HIGH VOLTAGE LINES, SPECIFICALLY:

· ANY ACTIVITY WHERE PERSON OR THINGS MAY COME WITHIN SIX (6) FEET OF LINE OVERHEAD HIGH
VOLTAGE LINES; AND

· OPERATING A CRANE, DERRICK, POWER SHOVEL, DRILLING RIG, PILE DRIVER, HOISTING EQUIPMENT,
OR SIMILAR APPARATUS WITHIN 10 FEET OF LIVE OVERHEAD HIGH VOLTAGE LINES.

PARTIES RESPONSIBLE FOR THE WORK, INCLUDING CONTRACTORS ARE LEGALLY RESPONSIBLE FOR THE
SAFETY OF CONSTRUCTION WORKERS UNDER THIS LAW. THIS LAW CARRIES BOTH CRIMINAL AND CIVIL
LIABILITY. TO ARRANGE FOR LINES TO BE TURNED OFF OR REMOVED CALL CENTERPOINT ENERGY AT (713)
207-2222.

ACTIVITIES ON/OR ACROSS CENTERPOINT ENERGY FEE OR EASEMENT PROPERTY
NO APPROVAL TO USE, CROSS OR OCCUPY CENTERPOINT FEE OR EASEMENT PROPERTY IS GIVEN. IF YOU
NEED TO USE CENTERPOINT PROPERTY, PLEASE CONTACT OUR SURVEYING & RIGHT OF WAY DIVISION AT
(713) 207-6348 OR (713) 207-5769.

CAUTION:  AT&T TEXAS/SWBT FACILITIES

THE LOCATIONS OF AT&T TEXAS/SWBT FACILITIES ARE SHOWN IN AN APPROXIMATE WAY ONLY. THE
CONTRACTOR SHALL  DETERMINE THE EXACT LOCATION BEFORE COMMENCING WORK. HE AGREES TO BE
FULLY RESPONSIBLE FOR ANY AND ALL DAMAGES WHICH MIGHT BE OCCASIONED BY HIS FAILURE TO
EXACTLY LOCATE AND PRESERVE THESE UNDERGROUND UTILITIES.

THE CONTRACTOR SHALL CALL 1-800-344-8377 A MINIMUM OF 48 HOURS PRIOR TO CONSTRUCTION TO HAVE
UNDERGROUND LINES FIELD LOCATED.

WHEN EXCAVATING WITHIN EIGHTEEN INCHES (18") OF THE INDICATED LOCATION OF AT&T TEXAS/SWBT
FACILITIES, ALL EXCAVATIONS MUST BE ACCOMPLISHED USING NON-MECHANIZED EXCAVATION
PROCEDURES.  WHEN BORING, THE CONTRACTOR SHALL EXPOSE THE AT&T TEXAS/SWBT FACILITIES.

WHEN AT&T TEXAS/SWBT FACILITIES ARE EXPOSED, THE CONTRACTOR WILL PROVIDE SUPPORT TO
PREVENT DAMAGE TO THE CONDUIT DUCTS OR CABLES. WHEN EXCAVATING NEAR TELEPHONE POLES THE
CONTRACTOR SHALL BRACE THE POLE FOR SUPPORT.

THE PRESENCE OR ABSENCE OF AT&T TEXAS/SWBT UNDERGROUND CONDUIT FACILITIES OR BURIED
CABLE FACILITIES SHOWN ON THESE PLANS DOES NOT MEAN THAT THERE ARE NO DIRECT BURIED CABLES
OR OTHER CABLES IN CONDUIT IN THE AREA.

PLEASE CONTACT THE AT&T TEXAS DAMAGE PREVENTION MANAGER MR. ROOSEVELT LEE JR. AT
(713)567-4552 OR E-MAIL HIM AT RL7259@ATT.COM, IF THERE ARE QUESTIONS ABOUT BORING OR
EXCAVATING NEAR OUR AT&T TEXAS/SWBT FACILITIES.

GENERAL NOTES

AS PART OF THE BASE BID FOR THIS PROJECT, CONTRACTOR SHALL ADHERE TO THE PROJECT
GEOTECHNICAL REPORT FOR ALL RECOMMENDATIONS FOR BOTH MATERIALS AND PRACTICE OF
INSTALLATION GIVEN IN THE PROJECT GEOTECHNICAL REPORT FOR EARTHWORK, SITE
SUBGRADE PREPARATION, BUILDING PAD SUBGRADE PREPARATION, PAVING, AND WET/SOFT
SOILS CONDITIONS ALONG WITH ANY OTHER SECTIONS PROVIDED IN THE REPORT.

TITLE: SUPPLEMENTAL GEOTECHNICAL REPORT, 12000 BISSONNET STREET
BY: GOODHEART & ASSOCIATES LLC
DATED: FEBRUARY 19, 2020

INCLUDING ALL REVISIONS AND ADDENDA TO THIS REPORT THAT MAY HAVE BEEN RELEASED
AFTER THE NOTED DATE.

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL
REPORT COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001)
DATED OCTOBER 21, 2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR
AND THAT THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE
FREQUENT BASIS THEN A TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL
CAP, OR MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE
CLIENT TO THE DEGREE REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR
IMPACTS TO THE ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT
ALL TIMES. THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE
REQUIRED BY INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE
SYSTEMS. WHERE LANDFILL CAP IS PENETRATED, ALL PLANS FOR HANDLING,
STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE ENCOUNTERED DURING
CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL
ENGINEER WITH REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL
PRIOR TO DESIGN AND INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS,
CONCRETE FOOTINGS, AND ANY OTHER IMPROVEMENT THAT WILL INTRUDE INTO
THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY
PERMIT OR REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED,
AND MAINTAINED BY OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF
EXISTING GAS VENTS OR MONITORING PROBES AND INSTALLATION OF ADDITIONAL
GAS VENTS OR MONITORING PROBES IS TO BE PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL
PERMIT DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING
SOLID WASTE, LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE
ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER
GENERATED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY
OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION,
MONITORING, AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS. 
HEALTH AND SAFETY PLANS SHALL TAKE INTO ACCOUNT THE KNOWN
ENVIRONMENTAL CONDITIONS AND EXPOSURE RISKS ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS
PRIOR TO CONSTRUCTION.

CAUTIONARY NOTES REGARDING THE LANDFILL



RESERVE "A"
FIRST FILIPINO AMERICAN

UNITED METHODIST CHURCH
FILM CODE NO. 353004, H.C.M.R.

CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

COVENTRY SQUARE
VOL. 311, PG. 55, H.C.M.R.

COVENTRY SQUARE
VOL. 311, PG. 55, H.C.M.R.

CALLED 5.3907 ACRES
GCH-THE VICTORIAN, LLC

H.C.C.F. NO. RP-2020-128148

CALLED 4.7386 ACRES
COVENTRY APARTMENTS, LLC

H.C.C.F. NO. RP-2020-643000

BL
O

C
K 

1
R

ES
TR

IC
TE

D
 R

ES
ER

VE
 "A

"
M

O
U

N
TA

IN
 O

F 
FI

R
E 

AN
D

 M
IR

AC
LE

S
M

IN
IS

TR
IE

S 
PR

O
PE

R
TI

ES
F.

C
. N

O
. 6

89
39

2,
 H

.C
.M

.R
.

C
AL

LE
D

 2
.2

15
 A

C
R

ES
D

N
77

 A
D

VA
N

C
E 

IN
VE

ST
M

EN
T,

 IN
C

H
.C

.C
.F

. N
O

. R
P-

20
19

-8
27

54

UNRESTRICTED RESERVE "A"
COVENTRY SQUARE

VOL. 311, PG. 55, H.C.M.R.

UNRESTRICTED RESERVE "B"
COVENTRY SQUARE

VOL. 311, PG. 55, H.C.M.R.
UNRESTRICTED RESERVE "A"

BLOCK 1
GOLF PLAZA

F.C. NO. 580258, H.C.M.R.
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UNRESTRICTED RESERVE "A"
BLOCK 1

F.C. NO. 669086, H.C.M.R.

WILDWOOD GLEN DRIVE
60' R.O.W.

H.C.C.F. NO. D305424

CALLED 2.645 ACRES
HARRIS COUNTY WATER

CONTROL AND IMPROVEMENT
DISTRICT NO. 123

H.C.C.F. NO. D305422
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HARRIS COUNTY FLOOD
CONTROL DISTRICT

TRIBUTARY 20.90 TO BRAYS
BAYOU UNIT NO. D120-00-00

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)
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CATALINA SQUARE
SECTION FIVE

VOL. 159, PG. 89, H.C.M.R.

RESERVE "A"
CHRIST THE INCARNATE WORLD
FILM CODE NO. 443126, H.C.M.R.

H.C.F.C.D. DRAINAGE EASEMENT
H.C.C.F. NO. D399305

RESERVE "A"
ELIAS ESTATES

FILM CODE NO. 671142, H.C.M.R.
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FUTURE PROPOSED
ROW  CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

STORM SEWER ESMT
H.C.C.F. NO. H651543
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DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #22082076

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #22082076

CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

CHANNEL PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #22082076

CHANNEL PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #22082076

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #22082076

BISSONNET STREET80' R.O.W.

FUTURE MULTIFAMILY DEVELOPMENT
REFERENCE PLANS TITLED

"KIRKWOOD CROSSING - MULTIFAMILY"
BY KIMLEY-HORN

EXISTING SIDEWALK
TO REMAIN

20' UTILITY
EASEMENT

20' UTILITY
EASEMENT

20' UTILITY
EASEMENT

LIMA DRIVE

70' R.O.W.

HILLTOP LOOKOUT WAY

70' R.O.W.

25' SSWR
EASEMENT

20' HCFCD DRAINAGE EASEMENT

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

HCFCD UNIT NO. D120-00-00
120' EXISTING HCFCD FEE STRIP

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

OVERALL DEVELOPMENT
PLAN

PROPOSED PHASE 1 EXTENTS

NORTH

LEGEND
PROPERTY LINE

EXISTING 100 YEAR FLOODPLAIN
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)
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ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

CHANNEL PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

20' UTILITY
EASEMENT

20' UTILITY
EASEMENT

LIMA DRIVE

70' R.O.W.

VARIABLE WIDTH
TEMPORARY
ACCESS EASEMENT

TYPE III BARRICADE

100 YEAR FLOODPLAIN
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HILLTOP LOOKOUT WAY
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FUTURE MULTIFAMILY DEVELOPMENT
REFERENCE PLANS TITLED

"KIRKWOOD CROSSING - MULTIFAMILY"
BY KIMLEY-HORN

COH ILMS #23008142

41
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B-B
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25' SSWR
EASEMENT

TYPE III BARRICADE

6" ASPHALT
TEMPORARY TURNAROUND

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

PAVING AND SIGNAGE PLAN

PROPERTY LINE

9" THICK CONCRETE PAVEMENT

STREET LIGHT

STREET NAME LOCATION

STOP SIGN LOCATION

SHEET REFERENCE NUMBER

6' CONCRETE SIDEWALK BY DEVELOPER

ACCESSIBILITY RAMP BY DEVELOPER

TEMPORARY TURN AROUND

EXISTING 100 YEAR FLOODPLAIN

LEGEND

STREET CONSTRUCTION NOTES
1. HOUSTON PUBLIC WORKS “STANDARD CONSTRUCTION SPECIFICATIONS” AND

“STANDARD CONSTRUCTION DETAILS FOR WASTEWATER COLLECTION
SYSTEMS, WATER LINES, STORM DRAINAGE, AND STREET PAVING” UNLESS
OTHERWISE NOTED AND APPROVED ON THESE PLANS. THE DESIGN IS
CONSISTENT WITH THE MINIMUM STANDARDS ESTABLISHED IN THE
“INFRASTRUCTURE DESIGN MANUAL” REFERENCED AT:
https://www.houstonpermittingcenter.org/media/2276/download

2. FILL AREAS ON PLANS SHALL BE FILLED IN LAYERS NOT EXCEEDING 8” IN
DEPTH AND EACH COMPACTED TO NOT LESS THAN 95% STANDARD PROCTOR
DENSITY PRIOR TO INSTALLATION OF WATER LINE AND FILL AREA SHALL BE
SEEDED AND FERTILIZED WITHIN 10 WORKING DAYS.

3. UTILITY CONTRACTOR SHALL PROVIDE TEMPORARY SILT BARRIER FENCE ON
ALL NON-CURBED INLETS WHICH WILL REMAIN IN PLACE AFTER
UNDERGROUND CONTRACT IS COMPLETE.

4. CONTRACTOR SHALL PROVIDE SILT BARRIER FENCE ON ALL STAGE 1 CURB
INLETS.

5. EXISTING PAVEMENTS, CURBS, DRIVEWAYS, AND SIDEWALKS DAMAGED OR
REMOVED DURING CONSTRUCTION SHALL BE REPLACED TO CITY OF
HOUSTON STANDARDS, WITH LATEST ADDENDA AND AMENDMENTS THERETO.

6. CONDITION OF THE ROAD AND/OR RIGHT-OF-WAY UPON COMPLETION OF JOB
SHALL BE AS GOOD AS OR BETTER THAN PRIOR TO STARTING WORK.

7. ADEQUATE DRAINAGE SHALL BE MAINTAINED AT ALL TIMES DURING
CONSTRUCTION AND ANY DRAINAGE DITCH OR STRUCTURE DISTURBED
DURING CONSTRUCTION SHALL BE RESTORED TO SATISFACTION OF THE
OWNING AUTHORITY.

8. EXPOSED 15” OF REINFORCING STEEL AT PROPOSED SAWED JOINT IF NO
REINFORCING STEEL EXISTS, USE HORIZONTAL DOWELS. HORIZONTAL
DOWELS SHALL BE #6 BARS 24” LONG 24” C-C DRILLED AND EMBEDDED 8” INTO
THE CENTER OF THE EXISTING SLAB WITH “PO ROC” OR EQUAL.

9. CONTRACTOR TO TAKE NECESSARY PRECAUTIONS TO PROTECT ROOT
SYSTEMS OF SHRUBS, PLANTS AND TREES ALONG AREAS OF EXCAVATION.

10. CONTRACTOR SHALL COMPLY WITH OSHA REGULATIONS AND STATE OF
TEXAS   LAWS CONCERNING EXCAVATION, TRENCHING AND SHORING AS
SPECIFIED IN CITY OF HOUSTON ORDINANCE #87-1457.

11. WHEEL CHAIR RAMPS SHALL BE INSTALLED IN ACCORDANCE WITH CITY OF
HOUSTON STANDARDS AT ALL INTERSECTIONS WHERE SIDEWALKS EXIST
AND THE EXISTING CURB OR SIDEWALK IS DAMAGED OR REMOVED DURING
CONSTRUCTION.

12. WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE AND
STREET PAVING SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
HOUSTON PUBLIC WORKS “STANDARD CONSTRUCTION SPECIFICATIONS” AND
“STANDARD CONSTRUCTION DETAILS FOR WASTEWATER COLLECTION
SYSTEMS. WATER LINES, STORM DRAINAGE AND STREET PAVING” UNLESS
OTHERWISE NOTED AND APPROVED ON THESE PLANS. THE DESIGN SHOULD
BE CONSISTENT WITH THE MINIMUM STANDARD ESTABLISHED IN THE “DESIGN
MANUAL FOR WASTEWATER COLLECTION SYSTEMS, WATER LINES, STORMS
DRAINAGE AND STREET PAVING”.

13. THE CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY DAMAGES TO
EXISTING WATER, WASTEWATER, STORM SEWER AND TRAFFIC SIGNAL
CONDUITS, ALL DAMAGES SHALL BE REPAIRED IN ACCORDANCE WITH THE
HOUSTON PUBLIC WORKS “STANDARD CONSTRUCTION SPECIFICATIONS”
WITH LATEST ADDENDA AND AMENDMENTS THERETO, AT NO COST TO THE
CITY OF HOUSTON.

14. PRIOR TO STREET CONSTRUCTION, THE CONTRACTOR SHALL CONTACT
HOUSTON PUBLIC WORKS AT (PHONE) 832-394-9578 AND COMPLY WITH ALL
REQUIREMENTS FOR THE ISSUANCE OF NECESSARY PERMITS/WORK ORDERS
FOR STREET CONSTRUCTION.

15. DOUBLE REFLECTORIZED BLUE TRAFFIC MARKERS SHALL BE PLACED
6-INCHES OFFSET OF THE CENTERLINE OF ALL FIRE HYDRANT LOCATIONS BY
THE PAVING CONTRACTOR. HYDRANTS LOCATED AT INTERSECTIONS SHALL
HAVE A BUTTON PLACED ON EACH STREET.

NORTH

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL REPORT
COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001) DATED
OCTOBER 21, 2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR AND
THAT THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE FREQUENT
BASIS THEN A TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL CAP,
OR MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE CLIENT TO THE
DEGREE REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR IMPACTS TO THE
ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT ALL
TIMES. THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE
REQUIRED BY INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE SYSTEMS.
WHERE LANDFILL CAP IS PENETRATED, ALL PLANS FOR HANDLING, STOCKPILING, DAILY
COVER, AND DISPOSAL OF WASTE ENCOUNTERED DURING CONSTRUCTION ARE TO BE
PREPARED FOR THE CLIENT BY OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL ENGINEER
WITH REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL PRIOR TO DESIGN
AND INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS, CONCRETE FOOTINGS,
AND ANY OTHER IMPROVEMENT THAT WILL INTRUDE INTO THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY PERMIT
OR REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED, AND
MAINTAINED BY OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF EXISTING GAS
VENTS OR MONITORING PROBES AND INSTALLATION OF ADDITIONAL GAS VENTS OR
MONITORING PROBES IS TO BE PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL
PERMIT DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING SOLID
WASTE, LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE
ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER GENERATED
DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION,
MONITORING, AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS.  HEALTH
AND SAFETY PLANS SHALL TAKE INTO ACCOUNT THE KNOWN ENVIRONMENTAL
CONDITIONS AND EXPOSURE RISKS ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS PRIOR TO
CONSTRUCTION.

CAUTIONARY NOTES REGARDING THE LANDFILLCAUTIONARY NOTES REGARDING THE LANDFILL

C12.0

A MASTER TRANSPORTATION PLAN HAS BEEN APPROVED FOR THE
OVERALL KIRKWOOD CROSSING DEVELOPMENT. REFERENCE APPROVED
"MASTER TRANSPORTATION PLAN FOR 12000 BISSONNET HOUSTON,
TEXAS" DATED FEBRUARY 2022.
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

COVENTRY SQUARE
VOL. 311, PG. 55, H.C.M.R.

COVENTRY SQUARE
VOL. 311, PG. 55, H.C.M.R.
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CALLED 5.3907 ACRES
GCH-THE VICTORIAN, LLC

H.C.C.F. NO. RP-2020-128148

CALLED 4.7386 ACRES
COVENTRY APARTMENTS, LLC

H.C.C.F. NO. RP-2020-643000
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UNRESTRICTED RESERVE "A"
COVENTRY SQUARE

VOL. 311, PG. 55, H.C.M.R.

UNRESTRICTED RESERVE "B"
COVENTRY SQUARE

VOL. 311, PG. 55, H.C.M.R.
UNRESTRICTED RESERVE "A"

BLOCK 1
GOLF PLAZA

F.C. NO. 580258, H.C.M.R.
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UNRESTRICTED RESERVE "A"
BLOCK 1

F.C. NO. 669086, H.C.M.R.

WILDWOOD GLEN DRIVE
60' R.O.W.

H.C.C.F. NO. D305424

CALLED 2.645 ACRES
HARRIS COUNTY WATER

CONTROL AND IMPROVEMENT
DISTRICT NO. 123

H.C.C.F. NO. D305422
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HARRIS COUNTY FLOOD CONTROL DISTRICT
TRIBUTARY 20.90 TO BRAYS BAYOU UNIT NO. D120-00-00

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)
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CATALINA SQUARE
SECTION FIVE

VOL. 159, PG. 89, H.C.M.R.

RESERVE "A"
CHRIST THE INCARNATE WORLD
FILM CODE NO. 443126, H.C.M.R.

RESERVE "A"
FIRST FILIPINO AMERICAN

UNITED METHODIST CHURCH
FILM CODE NO. 353004, H.C.M.R.

H.C.F.C.D. DRAINAGE EASEMENT
H.C.C.F. NO. D399305

RESERVE "A"
ELIAS ESTATES

FILM CODE NO. 671142, H.C.M.R.
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LIMA DRIVE
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HERALD
SQUARE DRIVE
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ZARROLL DRIVE

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

CHANNEL PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

CONNECT 12" PUBLIC
WATER LINE TO EXISTING
36" PUBLIC WATER MAIN
BY BORE

CONNECT 12" PUBLIC
WATER LINE TO EXISTING
16" PUBLIC WATER MAIN
BY OPEN CUT

20' UTILITY
EASEMENT

20' UTILITY
EASEMENT

VARIABLE WIDTH
TEMPORARY
ACCESS EASMENT

CHANNEL PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

BISSONNET STREET80' R.O.W.

C14
.0

C13.0

FUTURE MULTIFAMILY DEVELOPMENT
REFERENCE PLANS TITLED

"KIRKWOOD CROSSING - MULTIFAMILY"
BY KIMLEY-HORN

LIMA DRIVE

70' R.O.W.

HILLTOP LOOKOUT WAY

70' R.O.W.
STORM SEWER ESMT
H.C.C.F. NO. H651543

PROPOSED
FIRE HYDRANT

25' SSWR
EASEMENT

PROPOSED
FIRE HYDRANT

20' HCFCD DRAINAGE EASEMENT

HCFCD UNIT NO. D120-00-00
30' EXISTING HCFCD FEE STRIP

H.C.C.F. NO. D353109

HCFCD UNIT NO. D120-00-00
120' EXISTING HCFCD FEE STRIP

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

WATER GENERAL NOTES
1.    WATER LINES SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
LATEST CITY OF HOUSTON INFRASTRUCTURE DESIGN MANUAL,
STANDARD SPECIFICATION, AND CONSTRUCTION DETAILS.

2.    ALL 4” THROUGH 12” WATER LINE TO BE AWWA C-900 PVC DR-18 BLUE
PRESSURE RATED WATER MAIN WITH 2” AND SMALLER WATER SERVICE
LINE TO BE CONTINUOUS TYPE K COPPER TUBING PER COH STANDARD
SPECIFICATION SECTION 02503. ALL 4” THRU 54” DI PIPE WATER LINES
SHALL BE AWWA C151 WITH INSIDE LINING WITH AWWA C104 AND DOUBLE
WRAPPED WITH 8-MIL POLYETHYLENE SHEETS.

3.    CONCRETE THRUST BLOCKS SHALL BE PROVIDED AS NECESSARY TO
PREVENT PIPE MOVEMENT. USE RESTRAINED JOINTS WHERE
PREVENTING MOVEMENT OF 16” OR GREATER PIPE IS NECESSARY DUE
TO THRUST.

4.   ALL WATER LINES UNDER PROPOSED OR FUTURE PAVING AND TO A
POINT OF ONE (1) FOOT BACK OF ALL PROPOSED OR  FUTURE CURBS
SHALL BE ENCASED IN BANK  SAND TO 12"  OVER PIPE  AND BACKFILLED
WITH CEMENT STABILIZED SAND TO WITHIN ONE (1)  FOOT OF SUBGRADE.

5.    ALL WATER LINE AND SEWER LINE CROSSINGS SHALL BE
CONSTRUCTED PER CITY OF HOUSTON AND TCEQ REGULATIONS.

6.   ALL WATER VALVES SHALL BE SUPPLIED AND INS TALLED IN
ACCORDANCE WITH THE LATEST EDITION OF AWWA C-500 AND SHALL BE
OF THE RESILIENT SEAT TYPE.

7.   ALL WATER LINES TO BE DISINFECTED IN CONFORMANCE WITH AWWA
C-651 AND THE TEXAS STATE DEPARTMENT OF HEALTH. AT LEAST ONE
BACTERIOLOGICAL SAMPLE SHALL BE COLLECTED FOR EVERY 1,000
LINEAR FEET OF WATER LINE AND SHALL BE REPEATED IF CONTMINATION
PERSISTS.

8.   ALL BELOW GRADE VALVES SHALL BE GASKETED, HUB-END GATE
VALVES WITH A CAST IRON BOX, EXCEPT WHERE FLANGES ARE CALLED
OUT ON THE PLANS.

9.   4” THRU 12" FITTINGS SHALL BE CEMENT MORTAR LINED COMPACT
DUCTILE IRON PRESSURE FITTINGS PER ANSI A21.53, OR   PUSH ON
FITTINGS PER ANSI A21.10 PRESSURE RATED AT 250 PSIG.

10.  HYDROSTATIC TESTING: ALL WATER PIPE SHALL BE TESTED FOR
LEAKAGE IN ACCORDANCE WITH   THE LATEST CITY OF HOUSTON
STANDARD CONSTRUCTION SPECIFICATIONS. TESTS ARE TO BE
PERFORMED ON THE ENTIRE FOOTAGE OF WATER PIPE LINE INCLUDED IN
THE PROJECT.

11.   ALL WATER LINES TO HAVE 4’ MINIMUM COVER TO FINISHED GRADE
AND MINIMUM 18" CLEARANCE TO OTHER UTILITIES AT CROSSING
UNLESS OTHERWISE NOTED ON PLANS. ALL WATER LINE INSTALLED
OVER 8’ DEEP SHALL UTILIZE RESTRAINED JOINT FITTINGS.

12.  CONTRACTOR SHALL KEEP WATER PIPE CLEAN AND CAPPED (OR
OTHERWISE EFFECTIVELY COVERED) OPEN PIPE ENDS TO EXCLUDE
INSECTS, ANIMALS OR OTHER SOURCES OF CONTAMINATION FROM
UNFINISHED PIPE LINES AT TIMES WHEN CONSTRUCTION IS NOT IN
PROGRESS.

OVERALL WATER
PLAN

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

UTILITY LEGEND
PROPERTY LINE

WATER/SANITARY SEWER
PROTECTION

SHEET REFERENCE NUMBER

PROPOSED R.O.W. LINE

PROPOSED UTILITY EASEMENT

PROPOSED WATER LINE

PROPOSED FIRE HYDRANT

NORTH

1.    ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO
SANITARY SEWER UTILITIES AT CROSSING

2.    PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE
SHALL BE CENTERED AT SSWR CROSSING. RESTRAINED JOINTS MUST BE
PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.    PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE
CENTERED AT WATER LINE CROSSING. RESTRAINED JOINTS MUST BE
PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF
ONE PIPE SEGMENT PLUS 1' BEYOND THE JOINTS OF EACH END.

WATER LINE AND
SSWR CROSSING NOTES

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL REPORT
COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001) DATED OCTOBER
21, 2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR AND THAT
THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE FREQUENT BASIS THEN A
TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL CAP, OR
MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE CLIENT TO THE DEGREE
REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR IMPACTS TO THE ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT ALL TIMES.
THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE REQUIRED BY
INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE SYSTEMS. WHERE LANDFILL CAP
IS PENETRATED, ALL PLANS FOR HANDLING, STOCKPILING, DAILY COVER, AND DISPOSAL OF
WASTE ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL ENGINEER WITH
REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL PRIOR TO DESIGN AND
INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS, CONCRETE FOOTINGS, AND ANY
OTHER IMPROVEMENT THAT WILL INTRUDE INTO THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY PERMIT OR
REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED, AND MAINTAINED BY
OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF EXISTING GAS VENTS OR
MONITORING PROBES AND INSTALLATION OF ADDITIONAL GAS VENTS OR MONITORING PROBES
IS TO BE PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL PERMIT
DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING SOLID WASTE,
LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE ENCOUNTERED
DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER GENERATED
DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION, MONITORING,
AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS.  HEALTH AND SAFETY PLANS
SHALL TAKE INTO ACCOUNT THE KNOWN ENVIRONMENTAL CONDITIONS AND EXPOSURE RISKS
ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS PRIOR TO
CONSTRUCTION.

CAUTIONARY NOTES REGARDING THE LANDFILLCAUTIONARY NOTES REGARDING THE LANDFILL

EXISTING 100 YEAR FLOODPLAIN

C12.0



4' SSWR MH 11

4' SSWR DROP MH 5

4' SSWR MH 4

4' SSWR MH 3

4' SSWR MH 2

4' SSWR MH 1
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)

STORM SEWER ESMT
H.C.C.F. NO. H651543

BL
O

C
K 

1

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

CHANNEL PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

20' UTILITY
EASEMENT

20' UTILITY
EASEMENT

S

4' SSWR DROP MH 6

4' SSWR DROP MH 74' SSWR DROP MH 8

4' SSWR MH 9

4' SSWR MH 10
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12" PVC
SSWR LINE

12" PVC
SSWR LINE

12" PVC
SSWR LINE

12" PVC
SSWR LINE

8" STUB FOR FUTURE
SSWR CONNECTION

12" STUB FOR FUTURE
SSWR CONNECTION

12" STUB FOR FUTURE
SSWR CONNECTION

CONNECT TO EX.
SSWR MH

CONTRACTOR TO
FIELD VERIFY
EX. LOCATION

VARIABLE WIDTH
TEMPORARY
ACCESS EASEMENT

FUTURE MULTIFAMILY DEVELOPMENT
REFERENCE PLANS TITLED

"KIRKWOOD CROSSING - MULTIFAMILY"
BY KIMLEY-HORN

LIMA DRIVE

70' R.O.W.

HILLTOP LOOKOUT WAY

70' R.O.W.

C17.0

C13.0

C14
.0

25' SSWR
EASEMENT

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

OVERALL SEWER
PLAN

UTILITY LEGEND

1. ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE CITY OF
HOUSTON “STANDARD CONSTRUCTION SPECIFICATIONS FOR WASTEWATER
COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE, STREET PAVING, AND
TRAFFIC” AND ALL CURRENT AMENDMENTS THERETO AND BE SUBJECT TO A
STANDARD EXFILTRATION TEST. TESTS ARE TO BE PERFORMED ON THE TOTAL
FOOTAGE OF SEWER LINE INCLUDED IN THE PROJECT. REQUIREMENTS OF TEXAS
ADMINISTRATIVE CODE, TITLE 30 CHAPTER 217, “DESIGN CRITERIA FOR DOMESTIC
WASTEWATER SYSTEMS” SHALL GOVERN WHERE CONFLICTS EXIST EXCEPT WHERE
CITY REQUIREMENTS ARE MORE STRINGENT.

2. ALL MANHOLES ARE TO BE PER CITY OF HOUSTON STANDARD DETAILS DRAWING
NUMBERS 02082-01, 02082-02, 02082N-02, 02082-03, AND 02082N-03 UNLESS OTHERWISE
NOTED. USE 2019 VERSION AS APPLICABLE.

3. SANITARY SEWER MANHOLES WILL HAVE BEDDING AND BACKFILL PER CITY OF
HOUSTON STANDARD DETAILS DRAWING NO. 02317-08 UNLESS OTHERWISE NOTED.

4. THE SANITARY SEWER PVC PIPE SHALL BE ASTM D 3034 TYPE PSM SDR 26 GRAVITY
SEWER PIPE, ASTM D2241 SDR 26 PRESSURE RATED SEWER PIPE OR AWWA C-900
DR-18 GREEN PVC PRESSURE RATED SEWER PIPE BASED ON CONSTRUCTION
CONDITION REQUIREMENT AND CONFORMING TO ASTM D1784 AND CITY OF HOUSTON
STANDARD SPECIFICATION SECTION 02506 POLYVINYL CHLORIDE PIPE.

5. WHEN SS PRESSURE RATED PVC PIPE IS USED ON WATERLINE (WL) CROSSING
UNDER CONDITION 1 OF COH IDM TABLE 7.3, THE SAME TYPE OF D2241 SDR 26 PVC
PIPE OR C-900 GREEN DR-18 PVC GREEN PRESSURED TO BE UTILIZING IN-BETWEEN
TWO SS MH’S. OR TO UTILIZE A DI TRANSITION ADAPTER FOR THE CONNECTING OF
ASTM D-3034 PVC GRAVITY PIPE TO DI-OD AWWA C-900 PVC PIPE CENTERED AT WL
WHEN CONNECTING TWO DIFFERENT TYPES OF PVC PIPES FOR SEWER
CONSTRUCTION.

6. AWWA C-900 DR-18 PVC PIPE USES EITHER AWWA C900 DR-18 PVC FITTINGS OR DIP
FITTINGS.

7. ALL SANITARY SEWER LINES UNDER PROPOSED OR FUTURE PAVEMENT AND TO A
POINT ONE (1) FOOT BACK OF ALL PROPOSED OR FUTURE CURBS SHALL HAVE
BEDDING PER CITY OF HOUSTON STANDARD DETAILS DRAWING NUMBERS 02317-01,
02317-02, OR 02317-03 AS APPLICABLE, WITH 1 ½ SACK CEMENT/CY STABILIZED SAND
BACKFILL UP TO THE BOTTOM OF THE PAVEMENT SUBGRADE. 100 PSI PERFORMANCE
RESULTS ARE STILL REQUIRED.

8. ALL SANITARY SEWERS CROSSING WATER LINES WITH A CLEARANCE BETWEEN 12
INCHES AND 9 FEET SHALL HAVE A MINIMUM OF ONE 18’ JOINT OF 150 PSI DUCTILE
IRON OR (GREEN) C900 PVC PIPE MEETING ASTM SPECIFICATION D2241 CENTERED ON
WATER LINE. WHEN WATER LINE IS BELOW SANITARY SEWER, PROVIDE MINIMUM 2
FOOT SEPARATION.

9. CONTRACTOR SHALL PROVIDE A MINIMUM HORIZONTAL CLEARANCE OF 9’ FEET
BETWEEN WATER LINES AND SANITARY SEWER MANHOLES AND LINES.

10. SANITARY SEWER MANHOLE RIMS OUTSIDE OF PROPOSED PAVING WILL BE SET 3”
- 6” ABOVE THE SURROUNDING LEVEL FINISHED GRADE AFTER PAVING WITH SLOPED
BACKFILL ADDED FOR STORM WATER TO DRAIN AWAY FROM MANHOLE RIM.

11. IN WET STABLE TRENCH AREAS USE BEDDING PER CITY OF HOUSTON STANDARD
DETAILS DRAWING NUMBER 02317-02.

12. DEFLECTION TEST: DEFLECTION TESTS SHALL BE PERFORMED ON ALL FLEXIBLE
AND SEMI-RIGID SEWER PIPE. THE TEST SHALL BE CONDUCTED AFTER THE FINAL
BACKFILL HAS BEEN IN PLACE AT LEAST 30 DAYS. NO PIPE SHALL EXCEED A
DEFLECTION OF 5% IF THE DEFLECTION TEST IS TO BE RUN USING A RIGID MANDREL,
IT SHALL HAVE A DIAMETER EQUAL TO 95% OF THE INSIDE DIAMETER OF THE PIPE.
THE TEST SHALL BE PERFORMED AS PER 30 TAC 217.57 LATEST AMENDMENT AND
WITHOUT MECHANICAL PULLING DEVICES. NO BALL-TYPE MANDREL IS ALLOWED.

13. INFILTRATION, EXFILTRATION OR LOW-PRESSURE AIR TEST: EITHER OF THE
FOLLOWING TESTS SHALL BE PERFORMED AS PER TAC, TITLE 30 217.57 WITHIN THE
SPECIFIED TOLERANCES ON ALL GRAVITY SEWERS.

A. INFILTRATION OR EXFILTRATION TEST: TOTAL LEAKAGE AS DETERMINED BY A
HYDROSTATIC HEAD TEST SHALL NOT EXCEED 50 GALLONS PER INCH DIAMETER PER
MILE OF PIPE PER 24 HOURS AT A MINIMUM TEST HEAD OF TWO (2) FEET.

B. LOW-PRESSURE AIR TEST: PERFORM TEST ACCORDING TO UNI-B-6-90 OR OTHER
APPROPRIATE PROCEDURES. FOR SECTIONS OF PIPE LESS THAN 36” (INCH) AVERAGE
INSIDE DIAMETER, THE MINIMUM ALLOWABLE TIME FOR PRESSURE DROP FROM 3.5
P.S.I.G. TO 2.5 P.S.I.G. SHALL BE AS FOLLOWS:

6” 340 SECONDS OR 0.855(L) FOR TEST LENGTHS GREATER THAN 398’
8” 454 SECONDS OR 1.520(L) FOR TEST LENGTHS GREATER THAN 298’
10” 567 SECONDS OR 2.374(L) FOR TEST LENGTHS GREATER THAN 239’
12” 680 SECONDS OR 3.419(L) FOR TEST LENGTHS GREATER THAN 199’
15” 850 SECONDS OR 5.342(L) FOR TEST LENGTHS GREATER THAN 159’
18” 1020 SECONDS OR 7.693(L) FOR TEST LENGTHS GREATER THAN 133’

WHERE L = LENGTH OF LINE OF SAME PIPE SIZE IN FEET.

14. “SAN. S. E.” INDICATES “SANITARY SEWER EASEMENT”

15. FOR SANITARY MANHOLE (MH) RIMS SET INSIDE OF OR @ CURB & GUTTER
PAVEMENT AND/OR BELOW T.C., MH RIMS WILL BE SET FLUSHED WITH AN ABUTTING
PAVED SURFACE. THE (VALCUN, NEENAH OR EQUAL) HEAVY DUTY BOLTED SOLID MH
COVER SHALL BE PROPERLY (AND SECURELY) ATTACHED AND SEALED TO ITS
COMPATIBLE GASKETED FRAME BY USING BOTH A NEOPRENE GASKET AND (AT
LEAST) 4 COUNTER-SUNK HEX–HEAD COARSE THREADED ½”-13 UNC STAINLESS STEEL
BOLTS. THE HEAVY DUTY FRAME MH COVER SHALL BE SOLID (NO AIR HOLES). SAID
FRAME SHALL BE BOTH EMBEDDED INTO THE MH’S TOP ALSO SECURELY ANCHORED
TO THE UNDERLYING MH STRUCTURE WITH EITHER SECURELY ATTACHED EMBEDDED
ANCHOR BOLTS OR THE CONCRETE MH’S EXPOSED REBARS WELDED TO THE FRAME
OR OTHER EQUALLY SECURED METHODS TO PREVENT MH COVER/FRAME
BLOW-OFFS/EJECTIONS.

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER
UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT
SSWR CROSSING. RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT
LEAST 9' HORIZONTALLY FROM CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT
WATER LINE CROSSING. RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT
LEAST 9' HORIZONTALLY FROM CENTERLINE OF WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS
PLUS 1' BEYOND THE JOINTS OF EACH END.

SANITARY SEWER NOTES

WATER LINE AND SSWR CROSSING NOTES
CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.

Know what's below.
before you dig.Call

R

NORTH

PROPERTY LINE

WATER/SANITARY SEWER
PROTECTION

SHEET REFERENCE NUMBER

PROPOSED R.O.W. LINE

PROPOSED UTILITY EASEMENT

PROPOSED SSWR LINE

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL REPORT
COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001) DATED OCTOBER 21,
2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR AND THAT
THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE FREQUENT BASIS THEN A
TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL CAP, OR
MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE CLIENT TO THE DEGREE
REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR IMPACTS TO THE ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT ALL TIMES.
THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE REQUIRED BY
INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE SYSTEMS. WHERE LANDFILL CAP IS
PENETRATED, ALL PLANS FOR HANDLING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE
ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL ENGINEER WITH
REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL PRIOR TO DESIGN AND
INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS, CONCRETE FOOTINGS, AND ANY
OTHER IMPROVEMENT THAT WILL INTRUDE INTO THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY PERMIT OR
REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED, AND MAINTAINED BY
OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF EXISTING GAS VENTS OR MONITORING
PROBES AND INSTALLATION OF ADDITIONAL GAS VENTS OR MONITORING PROBES IS TO BE
PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL PERMIT
DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING SOLID WASTE,
LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE ENCOUNTERED
DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER GENERATED DURING
CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION, MONITORING,
AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS.  HEALTH AND SAFETY PLANS
SHALL TAKE INTO ACCOUNT THE KNOWN ENVIRONMENTAL CONDITIONS AND EXPOSURE RISKS
ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS PRIOR TO
CONSTRUCTION.

CAUTIONARY NOTES REGARDING THE LANDFILL

C.12

EXISTING 100 YEAR FLOODPLAIN
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)

STORM SEWER ESMT
H.C.C.F. NO. H651543

BL
O

C
K 

1

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

CHANNEL PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

20' UTILITY
EASEMENT

20' UTILITY
EASEMENT

VARIABLE WIDTH
TEMPORARY
ACCESS EASEMENT

TYPE B-B CURB INLET (A-4)

4' STORM MANHOLE #5

4' STORM MANHOLE #11
TYPE B-B CURB INLET (A-6)

4' STORM MANHOLE #9
4' STORM MANHOLE #8

4' STORM MANHOLE #6

TYPE B-B CURB INLET (A-3)

TYPE B-B CURB INLET (A-2)

4' STORM MANHOLE #4

4' STORM MANHOLE #3

4' STORM MANHOLE #2

4' STORM MANHOLE #1

TYPE B-B INLET (B-1)

TYPE B-B INLET (B-0)

TYPE B-B INLET (A-1)

TYPE B-B CURB INLET (A-0)

TYPE B-B CURB INLET (A-7)

24" STUB #2

30" STUB #1

4' STORM MANHOLE #10

FUTURE MULTIFAMILY DEVELOPMENT
REFERENCE PLANS TITLED

"KIRKWOOD CROSSING - MULTIFAMILY"
BY KIMLEY-HORN

LIMA DRIVE

70' R.O.W.

HILLTOP LOOKOUT WAY

70' R.O.W.

C17.0

C13.0

C14
.0

EXISTING 4'X2' CONCRETE BOX CULVERT
REFERENCE COH ILMS #02082076

TYPE B-B CURB INLET (A-6)

4' STORM MANHOLE #7

TYPE B-B CURB INLET (A-5)

TEMPORARY TYPE-E INLET

36" RCP

24" RCP

24" RCP

24" RCP

24" RCP

18" RCP

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

STORM SEWER GENERAL NOTES
1. STORM SEWER SHALL BE REINFORCED CONCRETE PIPE (C-76, CLASS III),
AND SHALL BE INSTALLED, BEDDED, AND BACK FILLED IN ACCORDANCE WITH
THE CITY OF HOUSTON DRAWING NOS. 2317-02, 02317-3, 02317-05, 02317-06, AND
02317-07 (OCT. 2002) AS APPLICABLE UNLESS OTHERWISW SHOWN ON THE
DRAWINGS.

2. ALL STORM SEWER CONSTRUCTED IN SIDELOT EASMENT SHALL BE R.C.P
(C-76, CLASSIII) AND SHALL BE EMBEDDED IN ACCORDANCE WITH THE CITY OF
HOUSTON DRAWING NOS. 02317-02, 02317-03, 02317-05, 02317-06, AND 02317-07
AS APPLICABLE.

3. ALL SEWER UNDER PROPOSED OR FUTURE PAVEMENT AND TO A POINT ONE
(1) FOOT BACK OF ALL PROPOSED OR FUTURE CURBS SHALL BE BACKFILLED
WITH 1-1/2 SACK CEMENT/C.Y. STABLIZED SAND TO WITHIN ONE (1) FOOT OF
SUBGRADE.  THE REMAINING DEPTH OF TRENCH SHALL BE BACKFILLED WITH
SUITABLE EARTH MATERIAL.

4. ALL TRENCH BACKFILL SHALL BE IN 8” LIFTS, WITH TESTS TAKEN AT 100 FOOT
INTERVALS IN EACH LIFT, AND MECHNICALLY COMPACTED TO A DENSITY OF
NOT LESS THAN 95% OF THE MAXIMUM DRY DENSITY AS DETERMINED BY THE
STANDARD PROCTOR COMACTION TEST (ASTM D-698/AASHTO T99).

5. CIRCULAR AND ELLIPTICAL REINFORCED CONCRETE PIPE SHALL BE
INSTALLED USING RUBBER GASKET JOINT CONFORMING TO ASTM C443 AND
ASTM C877 RESPECTIVELY.

6. ALL STORM SEWER PIPES AND INLET LEADS SHALL BE 24” AND LARGER R.C.P.
(C-76, CLASSIII).

7. ALL PRPOSED PIPE STUB-OUTS FROM MANHOLES AND INLET LEADS ARE TO
BE PLUGGED WITH 8” BRICK WALLS UNLESS OTHERWISE NOTED.

8. MINIMUM HORIZONTAL CLEARANCE BETWEEN ANY STORM PIPE AND BOX
SHALL BE AT LEAST 48-INCHES FROM EXTERIOR OF THE STORM PIPE OR BOX
TO THE EXTERIOR OF THE EXISTING OR PROPOSED PUBLIC OR PRIVATE
UTILITY AND OTHER APPURTENANCES.  MINIMUM VERTICAL CLEARANCE
BETWEEN ANY STORM PIPE AND BOX SHALL BE AT LEAST 18-INCHES FROM
EXTERIOR OF THE STORM PIPE OR BOX TO THE EXTERIOR OF THE EXISTING OR
PROPOSED PUBLIC OR PRIVATE UTILITY AND OTHER APPURTENANCES.

9. ADJUST MANHOLE COVERS TO GRADE CONFORMING TO REQUIREMENTS OF
SECTION 02086-ADJUSTING MANHOLES, INLETS, AND VALAVE BOXES TO GRADE.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING,
MAINTAINING, AND RESTORING ANY BACK SLOPE DRAINAGE SYSTEM
DISTURBED AS A RESULT OF THIS WORK.

11. ALL DITCHES SHALL BE GRADED TO PROPOSED ELEVATIONS TO INSURE
PROPER DRAINAGE.  ALL OUTFALLS SHALL BE PROPERLY BACKFILLED AND
COMPACTED.  ALL DISTURBED AREA SHALL BE REGRADED, SEEDED, AND
FERTILIZED.

12. ALL DRIVEWAYS WILL BE LOCATED TO AVOID EXISTING CURB INLET
STRUCTURES.

OVERALL STORM
PLAN

UTILITY LEGEND
PROPERTY LINE

SHEET REFERENCE NUMBER

PROPOSED R.O.W. LINE

PROPOSED UTILITY EASEMENT

PROPOSED STORM LINE

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL REPORT
COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001) DATED
OCTOBER 21, 2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR AND
THAT THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE FREQUENT
BASIS THEN A TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL CAP, OR
MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE CLIENT TO THE
DEGREE REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR IMPACTS TO THE
ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT ALL
TIMES. THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE
REQUIRED BY INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE SYSTEMS.
WHERE LANDFILL CAP IS PENETRATED, ALL PLANS FOR HANDLING, STOCKPILING, DAILY
COVER, AND DISPOSAL OF WASTE ENCOUNTERED DURING CONSTRUCTION ARE TO BE
PREPARED FOR THE CLIENT BY OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL ENGINEER
WITH REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL PRIOR TO DESIGN
AND INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS, CONCRETE FOOTINGS,
AND ANY OTHER IMPROVEMENT THAT WILL INTRUDE INTO THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY PERMIT
OR REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED, AND
MAINTAINED BY OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF EXISTING GAS
VENTS OR MONITORING PROBES AND INSTALLATION OF ADDITIONAL GAS VENTS OR
MONITORING PROBES IS TO BE PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL
PERMIT DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING SOLID
WASTE, LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE
ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER GENERATED
DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION,
MONITORING, AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS.  HEALTH
AND SAFETY PLANS SHALL TAKE INTO ACCOUNT THE KNOWN ENVIRONMENTAL
CONDITIONS AND EXPOSURE RISKS ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS PRIOR TO
CONSTRUCTION.

CAUTIONARY NOTES REGARDING THE LANDFILL

EXISTING 100 YEAR FLOODPLAIN

C12.0

DETENTION FOR THIS DEVELOPMENT IS PROVIDED IN THE OVERALL
KIRKWOOD CROSSING DEVELOPMENT PER THE APPROVED DRAINAGE
REPORT. THIS INCLUDES A CHANNELIZED SYSTEM WHICH FLOWS
COUNTERCLOCKWISE AROUND THE KIRKWOOD CROSSING
DEVELOPMENT TO THE ULTIMATE OUTFALL AT THE NORTHEAST CORNER.
REFERENCE APPROVED DRAINAGE REPORT TITLED
"12000 BISSONNET (136 ACRES) MASTER DRAINAGE PLAN"
DATED JANUARY 2022.

DRAINAGE NOTE
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)

STORM SEWER ESMT
H.C.C.F. NO. H651543
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FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

FUTURE MULTIFAMILY DEVELOPMENT
REFERENCE PLANS TITLED

"KIRKWOOD CROSSING - MULTIFAMILY"
BY KIMLEY-HORN

LIMA DRIVE

70' R.O.W.

HILLTOP LOOKOUT WAY

70' R.O.W.

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

PROPOSED
DRAINAGE AREA

MAP & CALCS

PROPERTY LINE

DRAINAGE AREA BOUNDARY

PROPOSED CURB INLET

FLOW ARROW

DRAINAGE AREA LABELS
(ACREAGE AND 100-YR FLOW (CFS))

EXTREME OVERFLOW PATH

UTILITY LEGEND

DA#

Q100

AREA

DETENTION FOR THIS DEVELOPMENT IS PROVIDED IN THE OVERALL
KIRKWOOD CROSSING DEVELOPMENT PER THE APPROVED DRAINAGE
REPORT. THIS INCLUDES A CHANNELIZED SYSTEM WHICH FLOWS
COUNTERCLOCKWISE AROUND THE KIRKWOOD CROSSING
DEVELOPMENT TO THE ULTIMATE OUTFALL AT THE NORTHEAST CORNER.
REFERENCE APPROVED DRAINAGE REPORT TITLED
"12000 BISSONNET (136 ACRES) MASTER DRAINAGE PLAN"
DATED JANUARY 2022.

REFERENCE "MASS GRADING AND DETENTION FOR KIRKWOOD
CROSSING PHASE 1 PLANS" (COH ILMS NO. 22082076, HCFCD NO.
2211070084, & HC NO. 2211070075) SHEETS C-07 AND C-08 FOR DETENTION
SERVICE AREA MAP AND EXISTING DRAINAGE AREA MAP, RESPECTIVELY.

DRAINAGE NOTE



KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

STORM & INLET
CALCULATIONS

2 YEAR CALCULATIONS

100 YEAR CALCULATIONS

INLET CALCULATIONS
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)

STORM SEWER ESMT
H.C.C.F. NO. H651543
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FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

MAX 4:1 SLOPE TO MATCH
EXISTING GRADE

MAX 4:1 SLOPE TO MATCH
EXISTING GRADE

MAX 4:1 SLOPE TO
MATCH EXISTING
GRADE

100 YEAR FLOODPLAIN
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FUTURE MULTIFAMILY DEVELOPMENT
REFERENCE PLANS TITLED

"KIRKWOOD CROSSING - MULTIFAMILY"
BY KIMLEY-HORN

LIMA DRIVE

70' R.O.W.

HILLTOP LOOKOUT WAY

70' R.O.W.

FL DITCH: 105.5

TEMPORARY DITCH TO MATCH
RIM OF FIELD INLET
FL DITCH: 93.51

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

C12.0

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

GRADING PLAN

PROPERTY LINE

STREET DRAINAGE FLOW DIRECTION

EXISTING DRAINAGE FLOW DIRECTION

EXTREME EVENT FLOW DIRECTION

HIGH POINT

LOW POINT

TEMPORARY PROPOSED DRAINAGE SWALE

EXISTING 100 YEAR FLOODPLAIN

LEGEND

GRADING GENERAL NOTES
1. ALL PERIMETER SLOPES TO NATURAL GROUND ARE TO BE 4:1 MAX, UNLESS

OTHERWISE NOTED.

2. ALL SIDEWALKS SHALL MAINTAIN A MAXIMUM 2% CROSS SLOPE AND SHALL NOT
IMPEDE PROPOSED DRAINAGE PATTERNS. DRAINAGE STRUCTURES TO BE
PLACED IN ORDER TO CONVEY FLOW WHERE NECESSARY.

3. PROPOSED CONTOURS SHOWN ARE FOR REFERENCE ONLY.  CONTRACTOR TO
USE SPOT ELEVATIONS FOR GRADING CONSTRUCTION. NO LOT TO LOT
DRAINAGE SHALL BE ALLOWED.

1. ALL WORK DONE ON SITE MUST BE IN COMPLIANCE WITH THE GEOTECHNICAL
REPORT COMPLETED BY GOODHEART & ASSOCIATES PLLC (PROJECT NO. 22-009.001)
DATED OCTOBER 21, 2022 AND ANY SUPPLEMENTAL REPORTS ISSUED.

2. THE CLIENT UNDERSTANDS THAT DIFFERENTIAL SETTLING OF THE SITE WILL OCCUR
AND THAT THE SITE WILL NEED TO BE INSPECTED AND MAINTAINED ON A MORE
FREQUENT BASIS THEN A TYPICAL GREENFIELD SITE.

3. CORRECTIVE MEASURES REGARDING SITE SETTLEMENT, STORMWATER, LANDFILL
CAP, OR MONITORING, AND LANDFILL GASES ARE TO BE IMPLEMENTED BY THE
CLIENT TO THE DEGREE REQUIRED IN ORDER TO MINIMIZE HUMAN HEALTH RISKS OR
IMPACTS TO THE ENVIRONMENT.

4. A MINIMUM OF 4 FEET OF COVER MUST BE MAINTAINED FROM THE LANDFILL CAP AT
ALL TIMES. THE LANDFILL CAP SHALL NOT BE PENETRATED UNLESS IN AREAS WHERE
REQUIRED BY INSTALLATION OF UTILITIES OR STORM WATER CONVEYANCE
SYSTEMS. WHERE LANDFILL CAP IS PENETRATED, ALL PLANS FOR HANDLING,
STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE ENCOUNTERED DURING
CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY OTHERS.

5. THE FOLLOWING ITEMS SHALL BE COORDINATED WITH THE GEOTECHNICAL
ENGINEER WITH REGARD TO SPECIAL STEPS TO BE TAKEN DUE TO THE LANDFILL
PRIOR TO DESIGN AND INSTALLATION: SITE LIGHTING FOUNDATIONS, FENCE POSTS,
CONCRETE FOOTINGS, AND ANY OTHER IMPROVEMENT THAT WILL INTRUDE INTO
THE LANDFILL CAP.

6. PROPER VENTILATION OF LANDFILL GASES FROM THE LANDFILL, AS REQUIRED BY
PERMIT OR REGULATORY AGENCY OR IF NEEDED, ARE TO BE DESIGNED, OPERATED,
AND MAINTAINED BY OTHERS. RELOCATION, PLUGGING, AND ABANDONMENT OF
EXISTING GAS VENTS OR MONITORING PROBES AND INSTALLATION OF ADDITIONAL
GAS VENTS OR MONITORING PROBES IS TO BE PERFORMED BY OTHERS.

7. ALL SITE ACTIVITIES ARE TO BE CONDUCTED IN ACCORDANCE WITH ENVIRONMENTAL
PERMIT DOCUMENTATION FOR THE PROJECT, INCLUDING ANY PERMITS REGARDING
SOLID WASTE, LANDFILL GAS, MONITORING, AND REPORTING.

8. PLANS FOR HANDING, STOCKPILING, DAILY COVER, AND DISPOSAL OF WASTE
ENCOUNTERED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

9. PLANS FOR HANDLING AND DISPOSAL OF CONTAMINATED SOIL AND WATER
GENERATED DURING CONSTRUCTION ARE TO BE PREPARED FOR THE CLIENT BY
OTHERS.

10. OBSERVATION AND REPORTING ASSOCIATED WITH WASTE OR CONTAMINATED MEDIA
GENERATED DURING CONSTRUCTION IS TO BE PROVIDED FOR THE CLIENT BY
OTHERS.

11. CONTRACTORS SHALL BE RESPONSIBLE FOR PREPARATION, IMPLEMENTATION,
MONITORING, AND REPORTING OF THEIR OWN SITE HEALTH AND SAFETY PLANS. 
HEALTH AND SAFETY PLANS SHALL TAKE INTO ACCOUNT THE KNOWN
ENVIRONMENTAL CONDITIONS AND EXPOSURE RISKS ON THE PROPERTY.

12. ONSITE MONITORING WELLS ARE TO BE PLUGGED AND ABANDONED BY OTHERS
PRIOR TO CONSTRUCTION.

CAUTIONARY NOTES REGARDING THE LANDFILLCAUTIONARY NOTES REGARDING THE LANDFILL



STA:4+52.13, OFF:40.50' LT
1 - FH ASSEMBLY

STA:7+90.35, OFF:40.50' LT
1 - FH ASSEMBLY

STA: 6+39.47, OFF: 55.00' RT
24" STUB #2

STA: 9+36.16, OFF: 55.00' LT

STA: 8+17.55, OFF: 45.00' RT
4' SSWR DROP MH 5

RIM: 109.42'

STA: 6+15.02, OFF: 45.00' RT

STA: 4+20.99, OFF: 45.00' RT
4' SSWR DROP MH 7

RIM: 89.15'

STA: 2+52, OFF: 45.00' RT
4' SSWR DROP MH 8
RIM: 83.34'

20' UTILIT Y EASEMENT
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'
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STA: 9+36.16, OFF: 31.43' LT

STA: 8+08.87, OFF: 31.00' LT
4' STORM MANHOLE #7

RIM: 111.35'
STA: 6+39.47, OFF: 31.00' LT

4' STORM MANHOLE #8
RIM: 98.82'

STA: 4+69.24, OFF: 31.00' LT
4' STORM MANHOLE #9
RIM: 88.43'

STA: 4+69.20, OFF: 20.50' LT
TYPE B-B CURB INLET (A-5)

RIM: 88.22'

STA: 4+68.93, OFF: 20.50' RT
TYPE B-B CURB INLET (A-4)
RIM: 88.21'

STA: 1+86.07, OFF: 45.00' RT
4' STORM MANHOLE #11

RIM: 76.98'

STA: 1+86.05, OFF: 20.50' RT
TYPE B-B CURB INLET (A-6)
RIM: 79.16'

STA: 1+86.10, OFF: 20.50' LT
TYPE B-B CURB INLET (A-7)
RIM: 79.16'

STA: 2+52, OFF: 62.01' LT
4' SSWR MH 9
RIM: 87.02'

STEEL CASING
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STA: 1+32.42 LIMA DRIVE
CONNECT TO EXISTING PAVEMENT

EX 8'X6' RCB (CITY OF HOUSTON)

EX 20" FORCE MAIN
(CITY OF HOUSTON)

EXISTING 4'X2' CONCRETE BOX CULVERT
REFERENCE COH ILMS #02082076

STA: 4+69.24, OFF: 55.00' LT
TEMPORARY TYPE-E INLET

SAWCUT AND REMOVE
~102 SY OF PAVEMENT
TO INSTALL SSWR TIE INTO SIDE OF EX 7'X7'

JUNCTION BOX PER CITY OF
HOUSTON STANDARDS

12" WL

12" WL

BP
 S

TA
: 0

+0
0.

00

PC STA: 3+95.05

6.0'

6.0'

6.0'

6.0'

R=1250.0'

6" CONCRETE
PAVEMENT

STA:4+52.13, OFF:40.50' LT

STA:1+01.82, OFF:43.85' LT
CONNECT TO EX. 16" WATER LINE
1 - TS&V

STA: 8+08.87, OFF: 31.00' LT
4' STORM MANHOLE #7

RIM: 111.35'

STA: 4+69.20, OFF: 20.50' LT
TYPE B-B CURB INLET (A-5)

RIM: 88.22'

STA: 1+86.10, OFF: 20.50' LT
TYPE B-B CURB INLET (A-7)
RIM: 79.16'

STA: 2+52, OFF: 62.01' LT
4' SSWR MH 9
RIM: 87.02'

STEEL CASING

EX 12" SAN (CITY OF HOUSTON)

EX 16" WL (CITY OF HOUSTON)

EX 8'X6' RCB (CITY OF HOUSTON)

EX 20" FORCE MAIN
(CITY OF HOUSTON)

STA: 4+69.24, OFF: 55.00' LT
TEMPORARY TYPE-E INLET

SAWCUT AND REMOVE
~102 SY OF PAVEMENT
TO INSTALL SSWR TIE INTO SIDE OF EX 7'X7'

JUNCTION BOX PER CITY OF
HOUSTON STANDARDS

BP
 S

TA
: 0

+0
0.

00

PC STA: 3+95.05

STA: 6+39.47, OFF: 55.00' RT
24" STUB #2

STA: 8+17.55, OFF: 45.00' RT
4' SSWR DROP MH 5

RIM: 109.42'

STA: 6+15.02, OFF: 45.00' RT
4' SSWR DROP MH 6

RIM: 99.45'

STA: 4+20.99, OFF: 45.00' RT
4' SSWR DROP MH 7

RIM: 89.15'

STA: 2+52, OFF: 45.00' RT
4' SSWR DROP MH 8
RIM: 83.34'

41
'
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14
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'

70
'

R
O

W

STA: 4+68.93, OFF: 20.50' RT
TYPE B-B CURB INLET (A-4)
RIM: 88.21'

STA: 1+86.07, OFF: 45.00' RT
4' STORM MANHOLE #11

RIM: 76.98'

STA: 1+86.05, OFF: 20.50' RT
TYPE B-B CURB INLET (A-6)
RIM: 79.16'

STA: 1+32.42 LIMA DRIVE
CONNECT TO EXISTING PAVEMENT

EXISTING 4'X2' CONCRETE BOX CULVERT
REFERENCE COH ILMS #02082076

6.0'

6.0' R=1250.0'

6" CONCRETE
PAVEMENT

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

PLAN & PROFILE - LIMA
DRIVE (START TO 8+30)

WATER LINE AND SSWR CROSSING PROTECTION

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT SSWR CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT WATER LINE CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM CENTERLINE OF
WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS PLUS 1' BEYOND THE
JOINTS OF EACH END.
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PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

PROPERTY LINE

PROPOSED SANITARY SEWER

PROPOSED WATER LINE

PROPOSED STORM LINE

PUBLIC UTILITY EASEMENT

PROPOSED FIRE HYDRANT

PROPOSED WATER VALVE

PROPOSED STORM MANHOLE

PROPOSED CURB INLET

PROPOSED SEWER MANHOLE

PROPOSED 6' WIDE CONCRETE
SIDEWALK

EXISTING 100 YEAR FLOODPLAIN

LEGEND

OFFSITE SSWRSEE SHEETC19.0

2.0% MIN2.0% MIN1.0% MIN 1.0% MIN
4:1

NG
4:1

NG

SPEED
LIMIT
30

1

2

3 3

6" REINFORCED CONCRETE PAVEMENT

STABILIZED SUBGRADE

6' WIDE SIDEWALK

NOTE:
1. ALL PROPOSED CURB IS 6" UNLESS OTHERWISE STATED
2. PROFILES REPRESENT TOP OF CURB ELEVATIONS

1

2

3



STA:10+13.81, OFF:55.00' RT
12" PLUG W/ TEMPORARY BLOW OFF

VALVE FOR FUTURE CONNECTION

STA: 16+65.32, OFF: 46.29' RT
4' SSWR MH 1
RIM: 116.69'

STA: 15+63.76, OFF: 45.00' RT
4' SSWR MH 2

RIM: 118.44'

STA: 13+28.92, OFF: 45.00' RT
4' SSWR MH 3

RIM: 116.28'
STA: 10+59.75, OFF: 45.00' RT

4' SSWR MH 4
RIM: 115.63'

STA: 10+60.77, OFF: 55.00' RT
8" STUB FOR FUTURE

SSWR CONNECTION
FL 8": 99.85

STA: 23+66.63, OFF: 47.33' RT
12" STUB FOR FUTURE
SSWR CONNECTION
FL 12": 101.73

STA: 16+70.32, OFF: 46.16' RT
12" STUB FOR FUTURE
SSWR CONNECTION
FL 12": 101.73

41
'
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14
.5

'

70
'

R
O

W

41'
B-B

14.5'

70'
ROW

14.5'

STA: 15+15.10, OFF: 20.50' RT
TYPE B-B CURB INLET (A-0)

RIM: 118.06'

STA: 11+08.43, OFF: 20.50' RT
TYPE B-B CURB INLET (A-2)
RIM: 117.50'

STEEL CASING

STEEL CASING
TYPE 9
WHEELCHAIR
RAMP

TYPE 9
WHEELCHAIR

RAMP

12
" W

L

PC STA: 18+65.58

6.0'

7.5'6.0'

R=25.0'

R=1250.0'

41.0'
B-B

70.0'
R

O
W

6' CONCRETE
PAVEMENT

STA: 16+63.40 LIMA DRIVE END PAVEMENT
CONSTRUCT STANDARD PAVEMENT
HEADER AND BARRICADE

STA:11+69.21, OFF:40.50' LT
1 - FH ASSEMBLY

STA:10+13.81, OFF:40.50' LT
1 - 12"X12" TEE
2 - 12" GATE VALVE

STA:15+87.06, OFF:40.50' LT
1 - 12"X12" TEE

2 - 12" GATE VALVE

STA:10+13.81, OFF:55.00' RT
12" PLUG W/ TEMPORARY BLOW OFF

VALVE FOR FUTURE CONNECTION

STA: 9+36.16, OFF: 55.00' LT
30" STUB #1

STA: 16+65.32, OFF: 46.29' RT
4' SSWR MH 1

STA: 13+28.92, OFF: 45.00' RT
4' SSWR MH 3

RIM: 116.28'
STA: 10+59.75, OFF: 45.00' RT

4' SSWR MH 4

20' UTILIT Y EASEMENT

20' UTILIT Y EA SEMENT

20' UTILIT Y EASEMENT

STA:18+82.24, OFF:40.50' LT

STA: 16+70.32, OFF: 46.16' RT
12" STUB FOR FUTURE
SSWR CONNECTION
FL 12": 101.73

STA: 24+17.92 HILLTOP LOOKOUT WAY =
STA: 16+17.90 LIMA DRIVE

41
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'
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STA: 12+95.36, OFF: 31.00' LT
4' STORM MANHOLE #3
RIM: 118.57'

STA: 15+77.53, OFF: 31.00' LT
4' STORM MANHOLE #1

RIM: 118.54'

STA: 15+15.07, OFF: 31.00' LT
4' STORM MANHOLE #2

RIM: 118.27'
STA: 12+00, OFF: 31.00' LT
4' STORM MANHOLE #4
RIM: 118.13'

STA: 15+15.10, OFF: 20.50' LT
TYPE B-B INLET (A-1)

RIM: 118.06'

STA: 15+15.10, OFF: 20.50' RT
TYPE B-B CURB INLET (A-0)

RIM: 118.06'

STA: 11+08.43, OFF: 31.08' LT
4' STORM MANHOLE #5
RIM: 117.71'

STA: 11+08.43, OFF: 20.50' LT
TYPE B-B CURB INLET (A-3)
RIM: 117.50'

STA: 11+08.43, OFF: 20.50' RT
TYPE B-B CURB INLET (A-2)
RIM: 117.50'

STA: 9+36.16, OFF: 31.43' LT
4' STORM MANHOLE #6

RIM: 116.94'

STEEL CASING

STA: 16+17.90 LIMA DRIVE =
STA: 24+17.92 HILLTOP LOOKOUT WAY

TYPE 9
WHEELCHAIR
RAMP

TYPE 9

12" WL

12" WL

12" WL

12
" W

L

PC STA: 18+65.58

PT STA: 14+43.30

20' W.L.E.
H.C.C.F. __________

6.0'

6.0'

7.5'6.0'

R=25.0'

0'

R=1250.0'

41.0'
B-B

70.0'
R

O
W

6' CONCRETE

STA: 16+63.40 LIMA DRIVE END PAVEMENT
CONSTRUCT STANDARD PAVEMENT
HEADER AND BARRICADE

STA:11+69.21, OFF:40.50' LT
1 - FH ASSEMBLY

STA:10+13.81, OFF:40.50' LT
1 - 12"X12" TEE
2 - 12" GATE VALVE

STA:15+87.06, OFF:40.50' LT
1 - 12"X12" TEE

2 - 12" GATE VALVE

STA: 9+36.16, OFF: 55.00' LT
30" STUB #1

STA: 24+17.92 HILLTOP LOOKOUT WAY =
STA: 16+17.90 LIMA DRIVE

STA: 12+95.36, OFF: 31.00' LT
4' STORM MANHOLE #3
RIM: 118.57'

STA: 15+77.53, OFF: 31.00' LT
4' STORM MANHOLE #1

RIM: 118.54'

STA: 15+15.07, OFF: 31.00' LT
4' STORM MANHOLE #2

RIM: 118.27'
STA: 12+00, OFF: 31.00' LT
4' STORM MANHOLE #4
RIM: 118.13'

STA: 15+15.10, OFF: 20.50' LT
TYPE B-B INLET (A-1)

STA: 11+08.43, OFF: 31.08' LT
4' STORM MANHOLE #5
RIM: 117.71'

STA: 11+08.43, OFF: 20.50' LT
TYPE B-B CURB INLET (A-3)
RIM: 117.50'

STA: 9+36.16, OFF: 31.43' LT
4' STORM MANHOLE #6

RIM: 116.94'
STA: 16+17.90 LIMA DRIVE =
STA: 24+17.92 HILLTOP LOOKOUT WAY

12" WL

20' W.L.E.
H.C.C.F. __________

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

PLAN & PROFILE - LIMA
DRIVE (8+30 TO 17+30)

WATER LINE AND SSWR CROSSING PROTECTION

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT SSWR CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT WATER LINE CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM CENTERLINE OF
WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS PLUS 1' BEYOND THE
JOINTS OF EACH END.
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PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

PROPERTY LINE

PROPOSED SANITARY SEWER

PROPOSED WATER LINE

PROPOSED STORM LINE

PUBLIC UTILITY EASEMENT

PROPOSED FIRE HYDRANT

PROPOSED WATER VALVE

PROPOSED STORM MANHOLE

PROPOSED CURB INLET

PROPOSED SEWER MANHOLE

PROPOSED 6' WIDE CONCRETE
SIDEWALK

LEGEND

HILLTOP
LOOKOUT WAY

SEE SHEET
C17.0
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8+
30

2.0% MIN2.0% MIN1.0% MIN 1.0% MIN
4:1

NG
4:1

NG

1

2

3 3

6" REINFORCED CONCRETE PAVEMENT

STABILIZED SUBGRADE

6' WIDE SIDEWALK

NOTE:
1. ALL PROPOSED CURB IS 6" UNLESS OTHERWISE STATED
2. PROFILES REPRESENT TOP OF CURB ELEVATIONS

1

2

3



FUTURE
PROPOSED ROAD
CONTINUATION

FUTURE
PROPOSED ROW
CONTINUATION

FUTURE
PROPOSED ROW
CONTINUATION

FUTURE
PROPOSED ROAD
CONTINUATION

STA:18+82.24, OFF:40.50' LT
1 - FH ASSEMBLY

STA:22+22.77, OFF:40.50' LT
1 - FH ASSEMBLY

STA:25+65.68, OFF:40.50' LT
1 - FH ASSEMBLY70.00'

R
O

W

12" WL

12" WL

PC STA: 18+65.58

RO
W

20' W.L.E.

H.C.C.F. __________

20' W.L.E.H.C.C.F. __________

H.C.C.F. __________

41.0'
B-B

R=1250.0'

R=1250.0'

41.0'
B-B

70.0'
R

O
W

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

PLAN & PROFILE - LIMA
DRIVE (17+30 TO 26+30)

WATER LINE AND SSWR CROSSING PROTECTION

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT SSWR CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT WATER LINE CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM CENTERLINE OF
WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS PLUS 1' BEYOND THE
JOINTS OF EACH END.
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PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

PROPERTY LINE

PROPOSED SANITARY SEWER

PROPOSED WATER LINE

PROPOSED STORM LINE

PUBLIC UTILITY EASEMENT

PROPOSED FIRE HYDRANT

PROPOSED WATER VALVE

PROPOSED STORM MANHOLE

PROPOSED CURB INLET

PROPOSED SEWER MANHOLE

PROPOSED 6' WIDE CONCRETE
SIDEWALK

LEGEND

WATER LINE EXTENSION ALONG LIMA DRIVE AFTER STATION
16+63.40. ROAD TO BE CONSTRUCTED IN FUTURE PHASE 2.

2.0% MIN2.0% MIN1.0% MIN 1.0% MIN
4:1

NG
4:1

NG

1

2

3 3

6" REINFORCED CONCRETE PAVEMENT

STABILIZED SUBGRADE

6' WIDE SIDEWALK

NOTE:
1. ALL PROPOSED CURB IS 6" UNLESS OTHERWISE STATED
2. PROFILES REPRESENT TOP OF CURB ELEVATIONS

1

2

3



1' CLR.

SO
U

TH
 K

IR
KW
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D
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O
AD

(1
00

' R
O

W
)

LIMA DRIVE

FUTURE
PROPOSED ROW
CONTINUATION

FUTURE
PROPOSED ROAD
CONTINUATION

STA:31+25.67, OFF:41.30' LT
CONNECT TO EXIST. 36" WATER LINE
BY BORE

72"x48" CONCRETE BOX
CULVERT CROSSING

REFERENCE COH ILMS #02082076

EXISTING DETENTION POND
(BY OTHERS) REFERENCE

COH ILMS #02082076

EXISTING DETENTION POND
(BY OTHERS) REFERENCE
COH ILMS #02082076

REFERENCE COH ILMS #02082076

12" WL

12" WL

PT STA: 29+60.0570.00'
R

O
W

20' W.L.E.

H.C.C.F. __________

41.0'
B-B

=1250.0'

6' CONCRETE PAVEMENT
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KW
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D
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AD

(1
00

' R
O

W
)

LIMA DRIVE

FUTURE
PROPOSED ROW
CONTINUATION

FUTURE
PROPOSED ROAD
CONTINUATION

STA:28+97.48, OFF:40.50' LT
1 - FH ASSEMBLY

STA:31+25.67, OFF:41.30' LT
CONNECT TO EXIST. 36" WATER LINE
BY BORE

72"x48" CONCRETE BOX
CULVERT CROSSING

REFERENCE COH ILMS #02082076

EXISTING DETENTION POND
(BY OTHERS) REFERENCE

COH ILMS #02082076

EXISTING DETENTION POND
(BY OTHERS) REFERENCE
COH ILMS #02082076

EX 36" WL (CITY OF HOUSTON)
EX 30" RCP (CITY OF HOUSTON)

EX 54" STRM (CITY OF HOUSTON)
EX 8" WL (CITY OF HOUSTON)

STA:28+77.52, OFF:40.50' LT
72"x48" CONCRETE BOX

CULVERT CROSSING
REFERENCE COH ILMS #02082076

12" WL

12" WL

EP
 S

TA
: 3

3+
09

.6
0

PT STA: 29+60.0570.00'
R

O
W

20' W.L.E.

H.C.C.F. __________

41.0'
B-B

=1250.0'

6' CONCRETE PAVEMENT

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

PLAN & PROFILE -
LIMA DRIVE

(26+30 TO 35+30)

WATER LINE AND SSWR CROSSING PROTECTION

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT SSWR CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT WATER LINE CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM CENTERLINE OF
WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS PLUS 1' BEYOND THE
JOINTS OF EACH END.
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PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

PROPERTY LINE

PROPOSED SANITARY SEWER

PROPOSED WATER LINE

PROPOSED STORM LINE

PUBLIC UTILITY EASEMENT

PROPOSED FIRE HYDRANT

PROPOSED WATER VALVE

PROPOSED STORM MANHOLE

PROPOSED CURB INLET

PROPOSED SEWER MANHOLE

PROPOSED 6' WIDE CONCRETE
SIDEWALK

LEGEND

WATER LINE EXTENSION ALONG LIMA DRIVE AFTER STATION
16+63.40. ROAD TO BE CONSTRUCTED IN FUTURE PHASE 2.

2.0% MIN2.0% MIN1.0% MIN 1.0% MIN
4:1

NG
4:1

NG

1

2

3 3

6" REINFORCED CONCRETE PAVEMENT

STABILIZED SUBGRADE

6' WIDE SIDEWALK

NOTE:
1. ALL PROPOSED CURB IS 6" UNLESS OTHERWISE STATED
2. PROFILES REPRESENT TOP OF CURB ELEVATIONS

1

2

3



STA: 20+50.12, OFF: 20.50' RT
TYPE B-B INLET (B-0)

RIM: 115.97'

STA: 20+50.81, OFF: 41.17' LT
4' STORM MANHOLE #10
RIM: 114.72'

STA:22+74.90, OFF:30.84' LT
1 - FH ASSEMBLY

STA:21+60.20, OFF:30.84' LT
1 - 12"X12" TEE
2 - 12" GATE VALVE

STA:21+60.20, OFF:55.00' LT
12" PLUG W/ TEMPORARY BLOW OFF VALVE
FOR FUTURE PHASE CONNECTION

20' UTILITY EASEMENT

20' UTILITY EASEMENT

VARIABLE WIDTH TEMPORARY
ACCESS EASEMENT

STA:19+71.90, OFF:30.87' LT
12" PLUG W/ TEMPORARY BLOW OFF VALVE

FOR FUTURE PHASE CONNECTION

41
'

B-
B

14
.5

'

70
'

R
O

W

14
.5

'

PT STA: 21+25.21

R50
.5'

TYPE 9
WHEELCHAIR

RAMP

TYPE 9
WHEELCHAIR

RAMP

12" W
L

12" WL
12" WL

20' W
.L.E.

H
.C

.C
.F. __________

6.0'

6.0'

7.5'

6.0'

R=25.0'

6" CONCRETE
PAVEMENTSTA: 20+50.12, OFF: 20.50' RT

TYPE B-B INLET (B-0)
RIM: 115.97'

STA: 20+50.12, OFF: 20.50' LT
TYPE B-B INLET (B-1)

RIM: 115.97'

STA: 20+50.81, OFF: 41.17' LT
4' STORM MANHOLE #10
RIM: 114.72'

FUTURE
PROPOSED ROAD
CONTINUATION

FUTURE
PROPOSED ROW
CONTINUATION

STA:22+74.90, OFF:30.84' LT
1 - FH ASSEMBLY

STA:21+60.20, OFF:30.84' LT
1 - 12"X12" TEE
2 - 12" GATE VALVE

STA:21+60.20, OFF:55.00' LT
12" PLUG W/ TEMPORARY BLOW OFF VALVE
FOR FUTURE PHASE CONNECTION

TC: 116.36

TC: 116.53TC: 116.83

TC/HP: 117.38

TC: 116.71

TC: 117.04

TC: 117.10
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STA: 24+17.92 HILLTOP LOOKOUT WAY =
STA: 16+17.90 LIMA DRIVE

R50
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TYPE 9
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H
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TYPE 9
WHEELCHAIR

RAMP

TYPE 9
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.F. __________

6.0'

6.0'

7.5'

6.0'

R=25.0'

41.0'
B-B

70.0'
ROW

6" CONCRETE
PAVEMENT

TC: 116.36

TC: 116.53TC: 116.83

TC/HP: 117.38

TC: 116.71

TC: 117.04

TC: 117.10

R=60.0'

R=50.5'
R=35.5'

R50
.5'

12" WL

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

PLAN & PROFILE -
HILLTOP LOOKOUT WAY

WATER LINE AND SSWR CROSSING PROTECTION

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT SSWR CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT WATER LINE CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM CENTERLINE OF
WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS PLUS 1' BEYOND THE
JOINTS OF EACH END.

PROPERTY LINE

PROPOSED SANITARY SEWER

PROPOSED WATER LINE

PROPOSED STORM LINE

PUBLIC UTILITY EASEMENT

PROPOSED FIRE HYDRANT

PROPOSED WATER VALVE

PROPOSED STORM MANHOLE

PROPOSED CURB INLET

PROPOSED SEWER MANHOLE

PROPOSED 6' WIDE CONCRETE
SIDEWALK

LEGEND

HILLTOP LOOKOUT WAY

CUL-DE-SAC DETAIL A
SCALE: 1" = 40'

REFERENCE CUL-DE-SAC DETAIL
A ON THIS SHEET FOR DETAILS
OF TEMPORARY TURNAROUND

LIMA DRIVE
SEE SHEET

C14.0

LIMA DRIVE
SEE SHEET

C14.0

6" ASPHALT PAVEMENT
WITH 6" LIME STABILIZED

SUBGRADE

2.0% MIN2.0% MIN1.0% MIN 1.0% MIN
4:1

NG
4:1

NG

1

2

3 3

6" REINFORCED CONCRETE PAVEMENT

STABILIZED SUBGRADE

6' WIDE SIDEWALK

NOTE:
1. ALL PROPOSED CURB IS 6" UNLESS OTHERWISE STATED
2. PROFILES REPRESENT TOP OF CURB ELEVATIONS

1

2

3



1' CLR.

STA: 2+70.59
4' SSWR MH 11
RIM: 96.72'

STA: 1+00
CONNECT TO EX.

SSWR MH
CONTRACTOR TO

FIELD VERIFY
EX. LOCATION

RIM: 77.62'

STA: 1+45.79
ABANDONED
SSWR MH TO BE
DEMOLISHED
CONTRACTOR TO
FIELD VERIFY
LOCATION
RIM: 78.19'

C
O

O
K R

O
AD

(80' R
O

W
)

SHANNON HILLS DRIVE

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

PLAN & PROFILE - OFFSITE
SSWR (0+00 TO 3+00)

WATER LINE AND SSWR CROSSING PROTECTION

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT SSWR CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT WATER LINE CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM CENTERLINE OF
WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS PLUS 1' BEYOND THE
JOINTS OF EACH END.

PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

PROPERTY LINE

PROPOSED SANITARY SEWER

PROPOSED WATER LINE

PROPOSED STORM LINE

PUBLIC UTILITY EASEMENT

PROPOSED FIRE HYDRANT

PROPOSED WATER VALVE

PROPOSED STORM MANHOLE

PROPOSED CURB INLET

PROPOSED SEWER MANHOLE

PROPOSED 6' WIDE CONCRETE
SIDEWALK

EXISTING 100 YEAR FLOODPLAIN

LEGEND

OFFSITE SSWR
SEE SHEET

C19.0
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

COOK ROAD
(80' ROW)

STA: 5+86.81
4' SSWR MH 10
RIM: 95.38'

STA: 9+57.71
4' SSWR MH 9

RIM: 87.02'

STA: 2+52
4' SSWR DROP MH 8
RIM: 83.34'

EX 12" SAN (CITY OF HOUSTON)

EX 16" WL (CITY OF HOUSTON)

EX 8'X6' RCB (CITY OF HOUSTON)

EX 20" FORCE MAIN (CITY OF HOUSTON)

COOK ROAD
(80' ROW)

STA: 1+86.07, OFF: 45.00' RT
4' STORM MANHOLE #11

RIM: 76.98'

STA: 2+08, OFF: 33.15' LT
7'X7' JUNCTION BOX

RIM: 79.49'

STA: 1+86.10, OFF: 20.50' LT
TYPE B-B CURB INLET (A-7)

RIM: 79.16'

STA:1+01.82, OFF:43.85' LT
CONNECT TO EX. 12" WATERLINE

COOK ROAD
(80' ROW)

STA: 2+70.59
4' SSWR MH 11

RIM: 96.72'

STA: 5+86.81
4' SSWR MH 10
RIM: 95.38'

STA: 9+57.71
4' SSWR MH 9

RIM: 87.02'

EX 12" SAN (CITY OF HOUSTON)

EX 16" WL (CITY OF HOUSTON)

EX 8'X6' RCB (CITY OF HOUSTON)

EX 20" FORCE MAIN (CITY OF HOUSTON)
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KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

N
O

R
TH

PLAN & PROFILE - OFFSITE
SSWR (3+00 TO 10+75)

WATER LINE AND SSWR CROSSING PROTECTION

1.   ALL WATER LINES TO HAVE 2' MINIMUM VERTICAL CLEARANCE TO SANITARY SEWER UTILITIES AT CROSSING.

2.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF WATER LINE SHALL BE CENTERED AT SSWR CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON WATER LINE, SPACED AT LEAST 9' HORIZONTALLY FROM
CENTERLINE OF SSWR.

3.   PLACEMENT OF ONE FULL SECTION (MIN 18 FT) OF SSWR SHALL BE CENTERED AT WATER LINE CROSSING.
RESTRAINED JOINTS MUST BE PROVIDED ON SSWR, SPACED AT LEAST 9' HORIZONTALLY FROM CENTERLINE OF
WATER LINE.

4.   SSWR MUST BE EMBEDDED WITH CSS FOR THE TOTAL LENGTH OF ONE PIPE SEGMENTS PLUS 1' BEYOND THE
JOINTS OF EACH END.

PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

PROPERTY LINE

PROPOSED SANITARY SEWER

PROPOSED WATER LINE

PROPOSED STORM LINE

PUBLIC UTILITY EASEMENT

PROPOSED FIRE HYDRANT

PROPOSED WATER VALVE

PROPOSED STORM MANHOLE

PROPOSED CURB INLET

PROPOSED SEWER MANHOLE

PROPOSED 6' WIDE CONCRETE
SIDEWALK

EXISTING 100 YEAR FLOODPLAIN

LEGEND

LIMA DRIVE
SEE SHEET

C13.0
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OFFSITE SSWR
SEE SHEET
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KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

STORM PROFILES -
LATERALS (1 OF 2)

PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

INTENTIONALLY
LEFT

BLANK



KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

STORM PROFILES -
LATERALS (2 OF 2)

PROFILE SCALE
1" = 40' HORIZONTAL

1" = 4' VERTICAL

INTENTIONALLY
LEFT

BLANK
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CALLED 136.888 ACRES
BISSONNET 136, LLC

H.C.C.F. NO. RP-2019-275311

MAGNOLIA CANYON
50' R.O.W.

(F.C. NO. 542277, H.C.M.R.)

BROOKGLADE CIRCLE
60' R.O.W.

(VOL. 212, PG. 45, H.C.M.R.)

STORM SEWER ESMT
H.C.C.F. NO. H651543

LO
T 

44
BL

O
C

K 
2

U
N

R
ES

TR
IC

TE
D

 R
ES

ER
VE

 "C
"

R
EG

EN
TS

 V
IL

LA
G

E
F.

C
. N

O
. 5

42
27

7,
 H

.C
.M

.R
.

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

FUTURE PROPOSED
ROAD CONTINUATION

FUTURE PROPOSED
ROW CONTINUATION

SF

SF

CE

SF

SF

SF
SF

SF

SF

CW

IP

IP

IP

IP

IP

IP

IP

IP

IP
IP

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS

PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

DETENTION PROVIDED IN
KIRKWOOD CROSSING
MASS GRADING PLANS
PREPARED BY KIMLEY-HORN.
REFERENCE COH ILMS #02082076

LIMA DRIVE

70' R.O.W.

HILLTOP LOOKOUT WAY

70' R.O.W.

KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

NORTH

CAUTION!!

EXISTING UNDERGROUND UTILITIES IN THE AREA
CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE

HORIZONTAL AND VERTICAL LOCATION OF ALL UTILITIES
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL BE

RESPONSIBLE FOR ANY REPAIRS TO EXISTING UTILITIES DUE
TO DAMAGE INCURRED DURING CONSTRUCTION.

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES ON THE PLANS.Know what's below.

before you dig.Call

R

EROSION CONTROL PLAN

CE

SILT FENCE

CONSTRUCTION
ENTRANCE/EXIT

SF

IP INLET PROTECTION

LIMITS OF DISTURBANCELD

PROPOSED CONTOUR

EXISTING CONTOUR

EROSION CONTROL LEGEND

CW CONCRETE WASHOUT

EROSION CONTROL NOTES
1. CONTRACTOR IS SOLELY RESPONSIBLE FOR SELECTION, IMPLEMENTATION,
MAINTENANCE, AND EFFECTIVENESS OF ALL SWPPP CONTROLS - CONTROLS
SHOWN ON THIS SITE MAP ARE SUGGESTED CONTROLS ONLY.

2. CONTRACTOR SHALL RECORD INSTALLATION, MAINTENANCE OR
MODIFICATION, AND REMOVAL DATES FOR EACH BMP EMPLOYED (WHETHER
CALLED OUT ON ORIGINAL SWPPP OR NOT) DIRECTLY ON THIS SITE MAP.

3. DRAINAGE PATTERNS ARE SHOWN ON THIS PLAN BY PROPOSED AND
EXISTING CONTOURS.

4. TEMPORARY AND PERMANENT STABILIZATION PRACTICES AND BMP'S SHALL
BE INSTALLED AT THE EARLIEST POSSIBLE TIME DURING THE CONSTRUCTION
SEQUENCE. AS AN EXAMPLE, PERIMETER SILT FENCE SHALL BE INSTALLED
BEFORE COMMENCEMENT OF ANY GRADING ACTIVITIES. OTHER BMP'S SHALL BE
INSTALLED AS SOON AS PRACTICABLE AND SHALL BE MAINTAINED UNTIL FINAL
SITE STABILIZATION IS ATTAINED. CONTRACTOR SHALL ALSO REFERENCE CIVIL
PLANS SINCE PERMANENT STABILIZATION IS PROVIDED BY LANDSCAPING AND
SITE PAVING..

5. BMP'S HAVE BEEN LOCATED AS INDICATED ON THIS PLAN IN ACCORDANCE
WITH GENERALLY ACCEPTED ENGINEERING PRACTICES IN ORDER TO MINIMIZE
SEDIMENT TRANSFER. FOR EXAMPLE: SILT FENCES LOCATED AT TOE OF SLOPE
AND INLET PROTECTION FOR INLETS RECEIVING SEDIMENT FROM SITE RUN-OFF.

6. SANITARY SEWER EFFLUENT IS DISPOSED OF VIA AN ONSITE SEWER
SYSTEM CONNECTED TO A MUNICIPAL SEWER SYSTEM.

7. CONTRACTOR TO PROVIDE INLET PROTECTION IN PUBLIC ROW ONLY
DURING EARTH MOVING ACTIVITIES. CONTRACTOR TO ENSURE PONDING DOES
NOT OCCUR IN PUBLIC ROW OR ON ADJACENT PROPERTIES AT ANY TIME DURING
CONSTRUCTION.

8. CONSTRUCTION ENTRANCE SHALL BE LOCATED SO AS TO PROVIDE THE
LEAST AMOUNT OF DISTURBANCE TO THE FLOW OF TRAFFIC IN AND OUT OF THE
SITE. ADDITIONALLY, THE CONSTRUCTION ENTRANCE SHALL BE LOCATED TO
COINCIDE WITH THE PHASING OF THE PARKING LOT CONSTRUCTION.

9.  CONTRACTOR SHALL PROVIDE INLET PROTECTION FOR ANY AFFECTED
INLETS DOWNSTREAM OF THE PROPOSED IMPROVEMENTS, IF NEEDED.

10. THE NATURE OF THIS SITE'S CONSTRUCTION CONSISTS OF CLEARING & SITE
PREPARATION, EARTHWORK, PAVING AND LANDSCAPING.

11. SEDIMENTATION BASIN: NEITHER A TEMPORARY NOR PERMANENT
SEDIMENTATION BASIN HAS BEEN PROVIDED ON THIS SITE BECAUSE THE SITE IS
LESS THAN 10 ACRES IN AREA.

12.  POST CONSTRUCTION STORM WATER POLLUTION CONTROL MEASURES
INCLUDE STABILIZATION BY PERMANENT PAVING AND LANDSCAPING.

13.  DISTURBED PORTIONS OF SITE MUST BE STABILIZED. STABILIZATION
PRACTICES MUST BE INITIATED WITHIN 14 DAYS IN PORTIONS OF THE SITE WHERE
CONSTRUCTION HAS BEEN EITHER TEMPORARILY OR PERMANENTLY CEASED,
UNLESS EXCEPTED WITHIN THE OPDES PERMIT. CONTRACTOR SHALL REMOVE
TEMPORARY EROSION CONTROL DEVICES UPON COMPLETION OF STABILIZATION.

14. CONTRACTOR IS RESPONSIBLE FOR MODIFYING THE SWPPP/SITE MAP TO
INCLUDE BMP'S FOR ANY OFF-SITE MATERIAL WASTE, BORROW OR EQUIPMENT
STORAGE AREAS.

15. CONTRACTOR IS RESPONSIBLE FOR SUBMITTAL OF NOI, NOT, POSTING OF
SITE NOTICES, AND ANY ADDITIONAL INFORMATION OR SUBMITTALS REQUIRED BY
TCEQ, EPA, OR LOCAL JURISDICTION.

16. CONTRACTOR TO MAINTAIN NO MORE THAN 10 ACRES OF DRAINAGE TO ANY
SINGLE OUTFALL LOCATION DURING CONSTRUCTION.

17. THE SEQUENCE OF CONSTRUCTION SHOWN ABOVE IS A GENERAL
OVERVIEW AND IS INTENDED TO CONVEY THE GENERAL CONCEPTS OF THE
EROSION CONTROL DESIGN AND SHOULD NOT BE RELIED UPON FOR
CONSTRUCTION PURPOSES. THE CONTRACTOR IS SOLELY RESPONSIBLE FOR
DETAILED PHASING AND CONSTRUCTION SEQUENCING NECESSARY TO
CONSTRUCT THE PROPOSED IMPROVEMENTS INCLUDED IN THESE PLANS. THE
CONTRACTOR SHALL NOTIFY ENGINEER IN WRITING IMMEDIATELY, PRIOR TO
AND/OR DURING CONSTRUCTION IF ANY ADDITIONAL INFORMATION ON THE
CONSTRUCTION SEQUENCE IS NECESSARY. CONTRACTOR IS SOLELY
RESPONSIBLE FOR COMPLYING WITH THE REQUIREMENTS OF THE AUTHORITY
HAVING JURISDICTION  AND ALL OTHER APPLICABLE LAWS.

SWPP NOTE
ANY OFF-SITE STAGING AREA UTILIZED BY THE OPERATOR OF
THIS SITE MUST BE INCLUDED IN THE SWPPP NARRATIVE PLAN
AND TO SWPPP SITE PLAN AS REQUIRED BY THE TPDES TEXAS
GENERAL PERMIT TXR150000 (SECTION F). ANY SUCH AREA
INCLUDED IN THE SWPPP WILL BE TREATED BY THE OPERATOR AS
ANY OTHER PART OF THE CONSTRUCTION ACTIVITY FOR THE
PURPOSES OF STORM WATER POLLUTION PREVENTION.

EXISTING 100 YEAR FLOODPLAIN



KIRKWOOD CROSSING PHASE 1 WS&D
HOUSTON, TX 77048

EROSION CONTROL SCHEDULING AND SEQUENCING

I. ROUGH GRADING

CONSTRUCTION ENTRANCE/EXIT AND SILT
FENCE PROTECTION SHALL BE INSTALLED
PRIOR TO THE INITIATION OF ROUGH
GRADING, AS NEEDED.

II. UTILITY INSTALLATION

ALL PRIOR EROSION CONTROL MEASURES
INSTALLED ABOVE TO BE MAINTAINED AS
NECESSARY DURING UTILITY INSTALLATION.
INLET PROTECTION SHALL BE INSTALLED AS
STORM DRAINAGE SYSTEM IS CONSTRUCTED

III. PAVING

ALL PRIOR EROSION CONTROL MEASURES
INSTALLED ABOVE TO BE MAINTAINED AS
NECESSARY DURING PAVING AND
THROUGHOUT THE REMAINDER OF THE
PROJECT.

IV. FINAL GRADING/SOIL
STABILIZATION/LANDSCAPING

REFERENCE LANDSCAPE PLANS FOR FINAL
STABILIZATION OF SITE. ALL TEMPORARY
EROSION CONTROL MEASURES TO BE
REMOVED AT THE CONCLUSION OF THE
PROJECT ONCE FINAL STABILIZATION HAS
BEEN ACHIEVED.

·
·
·
·

EROSION CONTROL
DETAILS

NOTE:THE SEQUENCE OF CONSTRUCTION SHOWN ABOVE IS A GENERAL
OVERVIEW AND IS INTENDED TO CONVEY THE GENERAL CONCEPTS OF THE
EROSION CONTROL DESIGN AND SHOULD NOT BE RELIED UPON FOR
CONSTRUCTION PURPOSES. THE CONTRACTOR IS SOLELY RESPONSIBLE FOR
DETAILED PHASING AND CONSTRUCTION SEQUENCING NECESSARY TO
CONSTRUCT THE PROPOSED IMPROVEMENTS INCLUDED IN THESE PLANS. THE
CONTRACTOR SHALL NOTIFY ENGINEER IN WRITING IMMEDIATELY, PRIOR TO
AND/OR DURING CONSTRUCTION IF ANY ADDITIONAL INFORMATION ON THE
CONSTRICTION SEQUENCE IS NECESSARY. CONTRACTOR IS SOLELY
RESPONSIBLE FOR COMPLYING WITH THE REQUIREMENTS OF THE AUTHORITY
HAVING JURISDICTION AND ALL OTHER APPLICABLE LAWS.
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MANHOLE DROP CONNECTION DETAIL
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