
STUDY REPORT 
For 

NORTHLAKE FOREST SUBDIVISION DRAINAGE 
IMPROVEMENTS 

Prepared For: 

Harris County 
Precinct 3 

UPIN: 19103MF14F01 

Prepared By: 

Texas Firm Number: F-487 
16340 Park Ten Place, Suite 350 

Houston, Texas 77084 
Phone: (713) 461-9600 

October 2021 
10/07/2021



Northlake Forest Subdivision Drainage Improvements 
UPIN: 19103MF14F01 
 

TABLE OF CONTENTS 
 

Description  Page 
   
Northlake Forest Subdivision Drainage Improvements 

 
Executive Summary  ...................................................................................................................................... 1 
1.0 General Information ............................................................................................................................ 2 
2.0 Authorization  ...................................................................................................................................... 2 
3.0 Purpose and Scope .............................................................................................................................. 2 
4.0 Existing Conditions Analysis ................................................................................................................ 2 

4.1 Storm Sewer ........................................................................................................................ 2 
4.2 Water .................................................................................................................................. 2 
4.3 Sanitary Sewer .................................................................................................................... 2 
4.4 Electric ................................................................................................................................ 3 
4.5 Gas  ...................................................................................................................................... 3 
4.6 Telecommunications ........................................................................................................... 3 

5.0 Topographic Survey and Existing ROW ............................................................................................... 3 
5.1 Topographic Survey ............................................................................................................ 3 
5.2 Existing ROW ....................................................................................................................... 3 

6.0 Geotechnical Report ........................................................................................................................... 3 
6.1 Underground Utilities ......................................................................................................... 4 
6.2 Outfall Structures ................................................................................................................ 4 
6.3 Proposed Pavement ............................................................................................................ 4 

7.0 Drainage Analysis ................................................................................................................................ 5 
8.0 Subsurface Utility Engineering ............................................................................................................ 5 
9.0 Recommendations .............................................................................................................................. 6 
10.0 Construction Cost Estimate ................................................................................................................. 6 
 
List of Exhibits 
Exhibit 1 – Project Location Key Map 
Exhibit 2 – Existing Storm Sewer Layout 
Exhibit 3 – Proposed Storm Sewer Layout 
Exhibit 4 – Existing & Proposed Typical Cross Sections 
Exhibit 5 – Topographic Survey 
Exhibit 6 – Drainage Area Map & Hydraulic Data 
Table 1   – Cost Estimate 
Table 2   – Utility Conflict Table  
 
List of Appendices  
Appendix A – Geotechnical Exploration Study 
Appendix B – Drainage Analysis 
Appendix C – INO Letter 
Appendix D – Existing ROW Maps 
 



Northlake Forest Subdivision Drainage Improvements 
UPIN: 19103MF14F01 
 

1 | P a g e  
 

Executive Summary  

Harris County identified approximately 23 and 84 single-family residential homes that were flooded during 
the April 2016 (Tax Day) and August 2017 (Hurricane Harvey) storm events, respectively. HDR Engineering 
completed a preliminary drainage study in 2019 and concluded that the cause of the structural flooding 
is due to the overflow from Little Cypress Creek during major storm events (1% annual chance or less). R. 
G. Miller Engineers has prepared this study report outlining the findings and recommendations to reduce 
structural flooding within the project area.  

The project is located within Precinct 3 in Cypress Texas. It is generally bounded Huffmeister Road to the 
north and east, Spring Cypress Road to the south, and Northlake Forest Drive to the south. The proposed 
improvements are located within the Northlake Forest Subdivision. The project area is located in Key Map 
Grid 327Z. 

The purpose of this project is to extend the existing storm network and upsize one existing outfall to 
address the existing flooding in the subdivision. The study phase included assessment of the existing 
flooding based on NOAA Atlas 14 rainfall data and recommend improvements to alleviate existing flooding 
within the subdivision.  

Topographic survey, geotechnical investigation, and drainage analysis were conducted for this study 
report. The topographic survey provided all public and private utilities that were found through visible 
means or with Level B SUE investigations and was approved by Harris County Engineering Department 
(HCED) on May 17, 2021. The geotechnical investigation was conducted for this study report to outline 
the findings and recommendations for the proposed improvements and was approved by HCED on 
November 11, 2021. The drainage analysis was conducted for this project to analysis the existing storm 
sewer system and provide recommendations for the proposed storm sewer improvements and received 
Harris County Flood Control District (HCFCD) INO on June 4, 2021.  

There have been multiple single-family homes that have been flooded during the April 2016 (Tax Day) and 
August 2017 (Hurricane Harvey) storm events. Approximately 25 structures and 84 structures were 
flooded during the Tax Day and Hurricane Harvey storm events, respectively. During the study of this 
project, it was identified that the cul-de-sacs adjacent to the pipeline corridor are poorly drained and 
collect water.  

The recommendation to alleviate the flooding that is being experienced is to extend the storm sewer 
system along Clear Point Drive, Cortree Knolls, and Medlowe Court, upsize the existing inlets on Bach 
Springs Court, Light Springs Court, Fable Court, and Elinor Court, and upsize the existing storm sewer 
outfall into the detention basin near Arlington Place Street. These recommendations reduce ponding 
during the 2-year, 10-year, and 100-year storm events and have no adverse impact to the receiving 
waterways for storm events up to and including the NOAA Atlas 14 100-year storm event.  
 
The preliminary cost estimate for this project is $494,807.00.  
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1.0 General Information 

Northlake Forest Subdivision Drainage Improvements. UPIN: 19103MF14F01. Harris County Engineering 
Department, Precinct 3. Refer to Exhibit 1 for Project Location Key Map.  

2.0 Authorization 

R.G. Miller Engineers, Inc. (RGME) has been authorized to proceed with the Study, Design, and Bid Phase 
Engineering Services for Harris County Engineering Department (HCED), for the improvement of Northlake 
Subdivision Drainage Improvements on July 14, 2020. 

3.0 Purpose and Scope 

The purpose of this project is to extend the storm network and address existing flooding in the subdivision 
by upsizing 1 of the existing pond outfalls, installing a restrictor plate on the pipe’s downstream end on 
the outfall, extending the currently existing storm network on streets that are prone to flooding based on 
NOAA Atlas 14 rainfall data. The proposed improvements will cause pavement restoration for half the 
existing road section. 

4.0 Existing Conditions Analysis 

A Utility Conflict Table is provided with the study report to outline existing public and private utilities (see 
Table 2) 

4.1 Storm Sewer 

The Northlake Forest Subdivision conveys stormwater runoff through a storm sewer system and curb 
and gutter streets as shown in Exhibit 2.  The storm sewer system drains to a system of detention 
ponds within the neighborhood. The storm sewer network will be improved to accommodate Atlas 
14 rainfall data.  

4.2 Water 

The Northlake Forest subdivision is served by Harris County Municipal Utility District #10.  The MUD 
engineer is Van De Wiele and Volger, Inc.  The existing water system is located within Harris County 
right-of-way along multiple roadways where the existing storm sewer system exists.  

4.3 Sanitary Sewer 

The Northlake Forest subdivision is served by Harris County Municipal Utility District #10.  The MUD 
engineer is Van De Wiele and Volger, Inc.  Record drawings of the existing potable water system within 
the subdivision were provided by the MUD engineer and was confirmed with information from the 
topographic survey.  The existing water system is located within Harris County right-of-way along 
multiple roadways within the project area. The potable water system is not likely to be impacted by 
the construction of improvements for large storm events. However, the system may be impacted by 
localized improvements to the interior drainage system which may result in more efficient drainage 
during smaller storm events. The sanitary sewer system should not be impacted by the localized 
improvements to the existing storm sewer system.  
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4.4 Electric 

The Northlake Forest subdivision is served by Centerpoint Energy.  Overhead power lines are located 
along the west side of the subdivision, the pipeline easement, and the south side of Huffmeister Road. 
Existing streetlights may be affected, coordination between contractor, engineer and Centerpoint will 
be needed. 

4.5 Gas 

The Northlake Forest subdivision is served by Centerpoint Energy.  Gas lines within the neighborhood 
are located along the back of lot lines within existing utility easements.   It is not anticipated that gas 
service will be impacted by the construction of the proposed localized improvements to the storm 
network. A pipeline runs in the southwest to northeast direction through the subdivision. It crosses 
under Huffmeister Road. The recommended localized improvements avoid crossing the pipeline 
corridor and the pipeline should not be impacted by the proposed improvements. 

4.6 Telecommunications 

The Northlake Forest subdivision is served by Comcast and AT&T telecommunications.  Existing 
utilities are located throughout the neighborhood along the back lots within Harris County right-of-
way.  Existing buried AT&T cables will be affected by the proposed improvements, coordination with 
AT&T will be required.  

5.0 Topographic Survey and Existing ROW 

A topographic Survey and Existing ROW maps were conducted by “Kuo and Associates” that were 
completed in May 2021 and approved by HCED on May 17, 2021. See Exhibit 5 for Topographic Survey 
and Appendix D for Existing ROW maps.  

5.1 Topographic Survey  

All public and private utilities were found through visible means or with Level B SUE through the One 
Call Services. The topographic survey was used for the design of the storm sewer extensions and 
outfall replacement at Arlington Place.  

5.2 Existing ROW 

The existing ROW of the subdivision consists of a 60-foot ROW with waterline and sanitary sewer 
easements throughout the subdivision. A pipeline easement runs northeast and southwest through 
the subdivision. All proposed improvements are within the existing ROW. See Exhibit 4 for existing 
typical cross sections.  

6.0 Geotechnical Report 

A geotechnical exploration study (attached in Appendix A) was conducted by “Geotech Engineering and 
Testing” in November 2020 and approved by HCED on November 11, 2020.  
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6.1 Underground Utilities 

The soil stratigraphy and groundwater conditions along the project alignment were explored by 
conducting four (4) soil testing borings to the completions depths of 15’ and 20’, which consists of 
one (1) boring at each outfall, one boring close to the storm sewer tie in point on Light Falls Court, 
and one boring at the cul-de-sac on Clear Point Drive. The project alignments are generally flat and 
exhibit a topographic variation of less than 3’. In general, the vicinity of the project alignments consists 
of residential facilities. The soils along the project alignment appear to be uniform. Existing soil 
stratigraphy includes an existing concrete pavement 7” and 10” in thickness and sandy lean clay from 
0’-20’ beneath the existing pavement. The bedding and backfilling material for the proposed storm 
sewer should be constructed in accordance with the Harris County Specifications.  

The results of the field explorations and laboratory testing indicate that unsatisfactory soils for 
excavation, such as soft clay soils, exist at various depths in the borings along the project alignments.  
If these conditions are encountered during the time of construction, suitable groundwater control 
measures should be implemented. Furthermore, the contractor may have to over excavate an 
additional 1-ft and remove unstable or unsuitable materials with approval by the geotechnical 
engineer, then place an equal depth of cement stabilization sand.  Due to potential variability of the 
onsite soils, unstable trench conditions may still exist in the areas where borings were not conducted, 
if these conditions are encountered during the time of construction a stable trench should be provided 
to allow proper bedding and installation.  

There was no groundwater encountered during the exploration and at 0.5-hour after drilling in the 
borings. If groundwater is encountered during construction, it is the geotechnical engineers’ 
recommendation that groundwater should be lowered to a depth of at least three-ft below the 
deepest excavation grade in order to provide dry working conditions. Any minor water inflow in 
cohesive soil layers can probably be removed using a sump-pump or a trench sump-pump 
immediately. A wellpoint system can be used in the area where sands are present.  

6.2 Outfall Structures 

The reinforced concrete pipes should be placed on a well prepared, properly compacted working 
surface.  The drainage outfall pipes can be supported on the natural soils, provided the subgrade is 
protected from construction disturbances and surface water is not allowed to pond within the 
excavation.  In the event that potentially wet and unstable cohesionless soils are encountered during 
construction, these soils need to be stabilized by lowering the groundwater, excavate and replaced 
with cement stabilized sands. 

6.3 Proposed Pavement 

The proposed pavement shall be in accordance with Harris County Engineering Department standard 
sections for residential streets. RGME recommends replacing the existing pavement to the existing 
cross section which includes a depth of 8-inches of reinforced concrete and 8-inches of cement 
stabilized subgrade.  
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7.0 Drainage Analysis  

A drainage analysis was conducted by HDR in April 2021 (attached in Appendix B) and approved on June 
4, 2021. An INO was received from Harris County Flood Control District on June 4, 2021 and is provided in 
Appendix C.  

The general topography of the subdivision slopes towards the southeast. The subdivision is currently 
mapped within FEMA effective Special Flood Hazard Area Shaded Zone X, which indicates that the entire 
subdivision lies within the 0.2% annual chance (500-year) floodplain of Little Cypress Creek, as shown in 
the floodplain map found in Appendix B Exhibit 2. Additionally, Appendix B Exhibit 5, Exhibit 6, and Exhibit 
7 provide the pre-project conditions ponding maps for the 2-year, 10-year, and 100-year storm events 
within the Northlake Forest subdivision, respectively.  

As a part of the study phase of the Northlake Forest subdivision project, HDR analyzed the existing storm 
sewer system and proposed improvements within Sections 1 and 3 of the Northlake Forest Subdivision. 
See Exhibit 2 for the existing storm sewer layout. Storm sewer improvements are proposed along Clear 
Point Drive, Bach Springs Court, Light Falls Court, Corktree Knolls, Medlowe Court, Elinor Court, and Fable 
Lane. The storm sewer improvements involve extending the existing storm sewer along Corktree Knolls, 
Clear Point Drive, and Medlowe Court., and upsizing the existing “B-B” inlets on Bach Springs Court, Light 
Springs Court, Fable Court, and Elinor Court to “C-1” Inlets. The purpose of the storm sewer extension and 
inlet replacements is to reduce ponding during the 2-year, 10-year, and 100-year storm events. The 
proposed storm sewers will be placed within the existing road right of way, underneath the pavement to 
avoid conflict with the existing water lines. Additionally, the storm sewer outfall near Arlington Place will 
be upsized to reduce the hydraulic grade line within the underground system throughout the subdivision. 
See Exhibit 3 for the proposed storm sewer layout.  

The pre-project and proposed condition’s peak flow rates were compared. 0.10 acre-foot of storage will 
be provided by upsizing the 5’x4’ RCB outfall near Arlington Place St. to a proposed 6’x4’ RCB and 
constructing a 5’x4’ restrictor plate on the downstream end of the pipe. 

Appendix B Exhibit 4 of the HDR drainage report provides a layout of the proposed storm sewer 
improvements. Additionally, Appendix B Exhibit 8, Exhibit 9, and Exhibit 10 of the HDR drainage report 
provide the proposed conditions ponding maps for the 2-year, 10-year, and 100-year storm events, 
respectively. The downstream boundary condition of the model used is based on a fixed backwater 
condition of the detention basin static water surface elevations and does not consider any overflows from 
Little Cypress Creek or the flood levels in Little Cypress Creek. The drainage analysis has been reviewed 
and approved by HCFCD. HCFCD INO (Project No. 2012100253) was received June 4, 2021 and is provided 
in Appendix C.  

8.0 Subsurface Utility Engineering 

Kuo and Associates conducted Level B SUE to locate private utilities within the ROW. Existing utility 
documents can be found in Exhibit 5.  
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9.0 Recommendations 

During the April 2016 (Tax Day) and August 2017 (Hurricane Harvey) storm events, approximately 25 and 
84 single-family residential homes respectively were flooded in the Northlake subdivision. In 2019, HDR 
Engineering Inc completed a preliminary drainage study and concluded the cause of flooding during large 
storm events (1% annual chance or less) to be overflow from Little Cypress Creek, while Harris County 
Flood Control District (HCFCD) has undertaken the Little Cypress Creek Frontier Program which will reduce 
the risk of structural flooding within the Little Cypress Creek watershed and the Northlake Forest 
subdivision, the drainage analysis done by HDR in 2020 shows street ponding during smaller storm events 
(50% annual chance or more) and proposed improvements within Section 1 and 3 of the Northlake 
Subdivision to reduce the risk of flooding and street ponding.  

Storm sewer improvements are proposed along Clear Point Drive, Corktree Knolls, and Medlowe Court, 
and upsizing the existing “B-B” inlets on Bach Springs Court, Light Springs Court, Fable Court, and Elinor 
Court to “C-1” Inlets. The storm sewer improvements involve extending the existing storm sewer toward 
the end of each respective cul-de-sac to provide inlet capacity. The proposed storm sewer will be placed 
underneath one side of the street pavement to avoid conflict with existing waterlines.  Additionally, the 
storm sewer outfall to the detention basin near Arlington Place Street will be upsized and a restrictor plate 
will be added. The existing detention basin is a wet bottom basin. The contractor shall ensure dry 
conditions at the outfall with the use of, but not limited to, pumps and coffer dams.  

The proposed pavement for pavement replacement shall be in accordance with Harris County Engineering 
Department standard section for residential streets. RGME recommends replacing the existing pavement 
to the existing cross section which includes a depth of 8-inches of reinforced concrete pavement and 8-
inches of cement stabilized subgrade.  

10.0 Construction Cost Estimate 

The preliminary cost estimate for this project is $494,807.00 (See Table 1). 
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TABLE 1 

COST ESTIMATE 

 

   



CONSTRUCTION COST ESTIMATE

Project: Northlake Forest Subdivision Drainage Improvements Summary of Estimate

Limit From: Northlake Forest Subdivision Stage: 1st Submittal

Limit To: Northlake Forest Subdivision Total Amount for Roadway: $494,807.00

Proj Length: 1,200' Total Amount for XXXX: $0.00

Precinct: Three Total Amount for XXXX: $0.00

UPIN: 19103MF14F01 Total Amount for XXXX: $0.00

Job No: Grant Total Amount: $494,807.00

Prepared By: R. G. Miller Engineers, Inc. Contingencies: 0% $0.00

Date: 10/07/21 Grand Total Project: $494,807.00

ITEM 

NO.

SPEC      

NO.
DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

A SITE PREPARATION AND EARTHWORK

1 Drawing Project Sign EA 2.00 $1,000.00 $2,000.00

2 104 Removing Old Concrete (Pavement W/Curb) SY 1,236.00 $8.00 $9,888.00

3 495 Removing Old Structures - Headwalls including Wingwalls LS 1.00 $3,000.00 $3,000.00

4 465 Remove and Dispose of Existing Concrete or Metal Pipe (All Sizes) LF 349.00 $15.00 $5,235.00

5 495 Removing Old Structures – Inlets (All Depths) EA 8.00 $500.00 $4,000.00

6 495 Removing Old Structures – Manholes (All Depths) EA 2.00 $500.00 $1,000.00

7

HCFCD 

2241 Care and Control of Water LS 1.00 $20,000.00 $20,000.00

$45,123.00

B PAVING

8 433 Cement Stabilized Sand Bedding and Backfill (8" Depth) SY 1,485.00 $25.00 $37,125.00

9 360 Concrete Pavement (8") SY 1,236.00 $60.00 $74,160.00

10 530 Reinforced Concrete Curb ( 4"x12" Lay Back Curb) LF 818.00 $5.00 $4,090.00

$115,375.00

C STORM SEWER

11 421 Structural Concrete (Wingwall) CY 4.00 $1,200.00 $4,800.00

12 429 Trench Safety System (5' to 10') LF 815.00 $1.00 $815.00

13 429 Trench Safety System (10' to 15') LF 107.00 $2.00 $214.00

14 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (24") LF 806.00 $100.00 $80,600.00

15 460 Reinforced Concrete Pipe, C76, Class III, Rubber Gasket (42") LF 9.00 $195.00 $1,755.00

16 471 Precast Concrete Standard Manhole (5 ft ≤ Depth ≤ 10 ft) EA 10.00 $3,500.00 $35,000.00

17 471 Precast Manhole on Concrete Box (5 ft ≤ Depth ≤ 10 ft) EA 2.00 $2,000.00 $4,000.00

18 471 8'x8' Junction Box (5 ft ≤ Depth ≤ 10 ft) EA 1.00 $14,500.00 $14,500.00

19 472 Type BB Inlet EA 6.00 $3,000.00 $18,000.00

20 472 Type C-1 Inlet EA 8.00 $4,000.00 $32,000.00

21 480 Precast RCB (6' x 4') LF 107.00 $440.00 $47,080.00

22 480 5'x4' Restrictor for 6'x4' RCB EA 1.00 $350.00 $350.00

$239,114.00

E TRAFFIC CONTROL PLAN

23 671 Traffic Control - Barricades, Barriers, Barrels, Cones, and Signing MO 5.00 $4,000.00 $20,000.00

24 671 Temporary Residential Driveways - Furnish-Install & Remove EA 11.00 $800.00 $8,800.00

$28,800.00

Subtotal of Item A

Subtotal of Item B

Subtotal of Item C

Subtotal of Item E
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CONSTRUCTION COST ESTIMATE

Project: Northlake Forest Subdivision Drainage Improvements Summary of Estimate

Limit From: Northlake Forest Subdivision Stage: 1st Submittal

Limit To: Northlake Forest Subdivision Total Amount for Roadway: $494,807.00

Proj Length: 1,200' Total Amount for XXXX: $0.00

Precinct: Three Total Amount for XXXX: $0.00

UPIN: 19103MF14F01 Total Amount for XXXX: $0.00

Job No: Grant Total Amount: $494,807.00

Prepared By: R. G. Miller Engineers, Inc. Contingencies: 0% $0.00

Date: 10/07/21 Grand Total Project: $494,807.00

ITEM 

NO.

SPEC      

NO.
DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

F STORM WATER POLLUTION PREVENTION PLAN

25 162 Sodding for Erosion Control (Various Widths) SY 369.00 $5.00 $1,845.00

26 719

Inlet Protection Barrier (Stage 1, With Fiber Rolls; 60% of unit cost for furnish and 

installation, and 40% of unit cost for removal) EA 14.00 $70.00 $980.00

27 741

Inlet Protection Barrier (For Stage II Inlets, Gravel Bags; 60% of unit cost for 

furnish and installation, and 40% of unit cost for removal) EA 20.00 $70.00 $1,400.00

28 751 SWPPP Inspection and Maintenance (Min. Bid - $3,000.) MO 5.00 $3,000.00 $15,000.00

29 713 Reinforced Filter Fabric Barrier LF 60.00 $2.00 $120.00

30 724 Stabilized Construction Access SY 89.00 $25.00 $2,225.00

31 730

Concrete Truck Washout Structures (60% of unit cost for furnish and installation, 

and 40% of unit cost for removal) LS 1.00 $1,000.00 $1,000.00

32 750 Rock Filter Dams LF 25.00 $80.00 $2,000.00

33

Project 

Manual

TPDES General Permit No. TXR150000; Notice of Intent (NOI) is not needed 

($325) EA 1.00 $325.00 $325.00

$24,895.00

D EXTRA WORK ITEMS

34 COH 02512 Furnish and Install Service Connection - "Long Side", Complete in Place EA 6.00 $2,000.00 $12,000.00

35 COH 02512 Furnish and Install Service Connection - "Short Side", Complete in Place EA 6.00 $1,750.00 $10,500.00

36 COH 02534

Sanitary Sewer Service Stub or Reconnection With or W/O Stack, Complete in 

Place (all sizes, dpeths) EA 6.00 $1,500.00 $9,000.00

37 433 Cement Stabilized Sand Bedding and Backfill Material SY 100.00 $50.00 $5,000.00

38 559 Construction Safety Fence LF 100.00 $5.00 $500.00

39 672 Off-Duty Uniformed Police Officer - As Directed by Engineer (Min. Bid $25/HR) HR 100.00 $25.00 $2,500.00

40

Attachment 

M Additional Steel Plates (Outside of Contractor's Inventory) EA 4.00 $500.00 $2,000.00

$41,500.00

Subtotal of Item F

Subtotal of Item D
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Northlake Forest Subdivision Drainage Improvements 
UPIN: 19103MF14F01 
 
 

 
 

 

 

 

 

 

 

 

 

 

TABLE 2 

UTILITY CONFLICT TABLE 

 

   



Reloc. Reloc.

Conflict Start Date Com. Date

No. Beginning Station Ending Station Alignment / Street Name Utility Type Owner Yes/No Yes/No Yes/No Yes/No

1 Clear Pointe Drive

2 0+00 2+87

3 0+60 0+60 Clear Pointe Drive Underground Electrical CenterPoint Energy Electrical No No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

4 2+08 2+08 Clear Pointe Drive Underground Electrical CenterPoint Energy Electrical
No No No Yes

Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com
Conflict with proposed storm sewer and 

pavement replacement 

5 2+35 2+75 Clear Pointe Drive Underground Electrical CenterPoint Energy Electrical No No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

6 1+00 2+87 Clear Pointe Drive Water Service Line Northwest Harris County MUD 10
Yes (Partial) Yes No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com
In potential conflict with storm sewer at 

STA 1+23

7 0+07 2+87 Clear Pointe Drive 8" Sanitary Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

9 Fable Court

10 0+00 2+46

11 0+05 2+14 Fable Court Underground Electrical CenterPoint Energy Electrical
No Yes No Yes

Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com
Conflict with proposed storm sewer and 

pavement replacement 

12 0+55 2+46 Fable Court Underground Electrical CenterPoint Energy Electrical No Yes No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com
Conflict with proposed storm sewer and 

pavement replacement 

13 0+00 2+46 Fable Court 8" Water Northwest Harris County MUD 10 Yes (Partial) Yes No Yes Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com
Service line conflict with proposed 

storm sewer and pavement replacemnt

14 2+25 2+25 Fable Court 12" Water Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

15 0+00 2+46 Fable Court 8" Sanitary Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

17 Bach Springs Court

18 0+00 2+60

19 0+00 2+45 Bach Springs Court Underground Electrical CenterPoint Energy Electrical
Yes (Partial) Yes No Yes

Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com
Conflict with proposed pavement 

replacement and storm sewer

20 2+18 3+53 Bach Springs Court Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

21 0+00 2+60 Bach Springs Court 4" Water Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

22 0+00 2+60 Bach Springs Court 8" Sanitary Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

24 Elinor Court

25 0+00 2+91

26 0+00 2+77 Elinor Court Underground Electrical CenterPoint Energy Electrical
No Yes No Yes

Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com Conflict with proposed storm sewer 

27 0+00 2+68 Elinor Court 4" Water Northwest Harris County MUD 10
No Yes No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com

Service line conflict with proposed 

storm sewer and pavement replacemnt

28 2+68 2+68 Elinor Court 12" Water Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

29 2+68 2+91 Elinor Court 8" Water Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

30 0+00 2+91 Elinor Court 8" Sanitary Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

32 Light Falls Court

33 0+00 3+15

34 1+11 1+11 Light Falls Court Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

35 2+49 2+49 Light Falls Court Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

36 2+72 3+03 Light Falls Court Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

37 0+00 3+15 Light Falls Court 4" Water Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

38 0+00 3+15 Light Falls Court 8" Sanitary Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

Project Limits: Northlake Forest Subdivision

Est. Cost

Consultant Name/Project Mgr: R. G. Miller Engineers / Mark Rotz, PE

Probed

SUE (QL D, 

QL B, or No)  Phone No. 

Utility Contact/Conflict Table
Project Name: Northlake Forest Subdivision Drainage Improvements

UPIN No. 19103MF14F01

Address

Is facility located in an 

easement? Contact Name   Email Describe Conflict (if applicable)
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Project Limits: Northlake Forest Subdivision

Utility Contact/Conflict Table
Project Name: Northlake Forest Subdivision Drainage Improvements

UPIN No. 19103MF14F01

40 Medlowe Court

41 0+00 3+55

42 0+04 1+56 Medlowe Court Underground Electrical CenterPoint Energy Electrical
Yes (Partial) Yes No Yes

Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com
Conflict with proposed storm sewer and 

pavement replacement

43 3+09 3+41 Medlowe Court Underground Electrical CenterPoint Energy Electrical No No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

44 0+00 3+55 Medlowe Court 4" Water Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

45 3+34 3+34 Medlowe Court 12" Water Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

46 1+58 1+58 Medlowe Court Water Service Line Northwest Harris County MUD 10
No Yes No Yes

Jeffrey W. Vogler

778 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0043 jvogler@vs‐eng.com In potential conflict with storm sewer.

47 3+01 3+01 Medlowe Court Water Service Line Northwest Harris County MUD 10
No Yes No Yes

Jeffrey W. Vogler

779 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0044 jvogler@vs‐eng.com In potential conflict with storm sewer.

48 0+00 2+28 Medlowe Court 8" Sanitary Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

48 Corktree Knolls

49 0+00 4+78

50 0+36 0+36 Corktree Knolls Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

51 1+36 1+36 Corktree Knolls Underground Electrical CenterPoint Energy Electrical No No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

52 1+95 1+95 Corktree Knolls Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

53 3+35 3+35 Corktree Knolls Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

54 4+14 4+14 Corktree Knolls Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

55 4+65 4+65 Corktree Knolls Underground Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

56 0+00 1+87 Corktree Knolls 6" Water Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

57 1+87 4+78 Corktree Knolls 4" Water Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

58 3+07 3+07 Corktree Knolls Water Service Line Northwest Harris County MUD 10
No Yes No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com In potential  conflict with storm sewer.

59 0+00 2+28 Corktree Knolls 8" Sanitary Northwest Harris County MUD 10
No No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

60 Pipeline Corridor
61 Pipeline Corridor Overhead Electrical CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com N/A

62 Pipeline Corridor Telephone AT&T Yes (Partial) No Yes Yes Kathy Tinney   6500 West Loop SouthZone 1.3Bellaire, TX  77401 713‐485‐8128 Kathy.Tinney@att.com N/A

63 Pipeline Corridor Underground Cable Comcast Yes (Partial) No Yes Yes Joshua Case 8590 W. Tidwell, Houston, TX 77040 713‐637‐5966 joshua_case@comcast.com N/A

64 Pipeline Corridor 2" Gas CenterPoint Energy Gas Yes (Partial) No No Yes Mike Brower 1111 Louisiana St, Houston, TX 77002 713‐665‐5665 michael.brower@centerpointenergy.com N/A

65 Pipeline Corridor 24" Gas

Trunkline Gas Company (Energy 

Transfer) Yes (Partial) No No Yes
Scott Manning 1300 Main St., Houston, TX 77002 713‐989‐4324 Scott.Manning@energyTransfer.com N/A

66 Pipeline Corridor 8" Water Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

67 Pipeline Corridor 2" Sanitary Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

68 Pipeline Corridor 4" Sanitary Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

69 Pipeline Corridor 8" Sanitary Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

70 Pipeline Corridor 10" Sanitary Northwest Harris County MUD 10
Yes (Partial) No No Yes

Jeffrey W. Vogler

777 North Eldridge Parkway, Suite 500, Houston TX 

77079 713‐782‐0042  jvogler@vs‐eng.com N/A

73 Arlington Place Outfall

74
Arlington Place Outfall Telephone AT&T Yes (Partial) No Yes Yes Kathy Tinney   6500 West Loop SouthZone 1.3Bellaire, TX  77401 713‐485‐8128 Kathy.Tinney@att.com Conflict with proposed Outfall

75
Arlington Place Outfall Underground Electric CenterPoint Energy Electrical Yes (Partial) No No Yes Cynthia Martinez 1111 Louisiana 7th floor Houston, Texas 77002 713‐207‐6555 cindy.martinez@centerpointenergy.com Conflict with proposed Outfall

76
Arlington Place Outfall 2" Gas CenterPoint Energy Gas Yes (Partial) No No Yes Mike Brower 1111 Louisiana St, Houston, TX 77002 713‐665‐5665 michael.brower@centerpointenergy.com N/A
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1.0 EXECUTIVE SUMMARY 
 
On August 10, 2020 Geotech Engineering and Testing was authorized through a subconsultant 
agreement between GET and R.G. Miller Engineers, Inc by Mr. Jack Miller, President of R.G. Miller 
Engineers, Inc, to perform a geotechnical investigation for Harris County Engineering Department’s 
(HCED) proposed Northlake Forest Subdivision Drainage Improvement project, Precinct 3, UPIN-
19103MF14F01, Harris County, Texas.  A site vicinity map is presented in Plate A-1 in Appendix A.  
The proposed improvements include extending the storm sewer system and adding inlets at the end of 
cul-de-sac streets prone to flooding (Clear Point Drive, Bach Springs Court, Light Falls Court, and 
Corktree Knolls, Fable Lane, Elinor Court, and Medlowe Court),  and upsizing two of the internal pond 
outlets.  We understand that open-cut or auguring method will be used for the storm sewer construction.   
 
The soil stratigraphy and groundwater conditions along the project alignment were explored by 
conducting four (4) soil test borings (Borings B-1 through B-4).  Results of our field investigation and 
engineering analyses are summarized below: 
 
1. In general, based on our field exploration and laboratory test data, the soils along the project 

alignment appear to be uniform.  The soils stratigraphy along the project alignment is 
summarized as follows: 

 
 

Stratum No. 
 Range of 

Depth, ft. 
  

Soil Description* 

–  0 – 0.8  CONCRETE PAVEMENT (7” and 10” in thickness) 

I  0 – 2  FILL: SANDY LEAN CLAY (CL), stiff to very stiff, dark brown, 
reddish brown, gray, brown to light brown, with root fibers, sands 

II  2 – 20  SANDY LEAN CLAY (CL), soft to very stiff, brown to light brown, 
gray, brownish yellow, with root fibers to 12’, sands 

 
2. Our short-term field exploration indicates that no groundwater was encountered during and at 

0.5-hour after drilling in the borings.   
 

3. We understand that open cut excavation or augering construction techniques will be used for the 
construction of underground utilities (storm sewers) installations. The bedding and backfill for 
the proposed waterlines should be constructed in accordance with the Harris County 
Specifications, Item No. 433 – Cement Stabilized Sand, Bedding and Backfilling material. The 
augering method will be used for the storm sewer, water lines and sanitary sewer lines 
installations and the proposed utility lines will be constructed in accordance with the Harris 
County Specifications, Item 431– Jacking, Boring or Tunneling Pipe. 

 
4. In order to prevent intolerable movement and overstressing of the pipe, suitable thrust restraint 

should be provided.  Use of restrained joints or thrust blocks is the typical methods of providing 
reaction for the thrust restraint. 

 
5. The bedding and backfill for the auger pits should be conducted in accordance with the Harris 

County Specifications, Item No. 120 – Excavation for Channels and Other Drainage Facilities, 
Item No. 400 – Structural Excavation and Backfill, Item No. 430 – Construction of Underground 
Utilities, and Item No. 433 – Cement Stabilized Sand, Bedding and Backfilling material.    
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2.0 INTRODUCTION 
 

On August 10, 2020 Geotech Engineering and Testing was authorized through a subconsultant 
agreement between GET and R.G. Miller Engineers, Inc by Mr. Jack Miller, President of R.G. Miller 
Engineers, Inc, to perform a geotechnical investigation for Harris County Engineering Department’s 
(HCED) proposed Northlake Forest Subdivision Drainage Improvement project, Precinct 3, UPIN-
19103MF14F01, Harris County, Texas.   A site vicinity map is presented in Plate A-1 in Appendix A. 
This study was conducted in general accordance with GET Proposal No. P20-154, Revision I, dated 
June 24, 2020.   
 

The proposed Northlake Forest Subdivision drainage improvements include extending the storm sewer 
system and adding inlets at the end of cul-de-sac streets prone to flooding (Clear Point Drive, Bach 
Springs Court, Light Falls Court, and Corktree Knolls, Fable Lane, Elinor Court, and Medlowe Court),  
and upsizing two of the internal pond outlets.  Specific details of the proposed facilities are as follows: 
 

Facility 
Improvements 

 
Description 

 

Storm Sewer Lines 
 

 
 

We understand that the inverts of the proposed storm sewer lines will be 
approximately 5- to 6-ft deep.   The basic construction techniques for the 
storm sewer system will be open cut or augering.   
 

Outfalls 
 We understand that the inverts of proposed two internal pond outlets will be 

approximately 10-ft deep. 

 

This report contains a description of our field and laboratory testing programs together with engineering 
analysis and recommendations for the design and construction of the proposed Northlake Forest 
Subdivision Drainage Improvements, Harris County, Texas.  Our recommendations are in general 
accordance with the “HCED Guidelines for Consultants Performing Geotechnical Investigations” dated 
January 01, 2011 (Ref. 1) and “Regulations of Harris County Texas for the Approval and Acceptance of 
Infrastructure” dated July 09, 2019 (Ref. 2).  The scope of our work would not be in accordance with 
Harris County Flood Control District (HCFCD) since we did not disturb any HCFCD facility. 
Furthermore, slope stability and erosion study are out of scope of our work. 
 
 

3.0 PURPOSE & SCOPE OF WORK 
 

The purpose of our study was to evaluate the subsoils and groundwater conditions and use the 
information obtained to develop recommendations for design and construction of the proposed 
Northlake Forest Subdivision Drainage Improvements.  
 

The proposed Northlake Forest Subdivision Drainage Improvements include extending the storm sewer 
system and adding inlets at the end of cul-de-sac streets prone to flooding (Clear Point Drive, Bach 
Springs Court, Light Falls Court, and Corktree Knolls Fable Lane, Elinor Court, and Medlowe Court),  
and upsizing two of the internal pond outlets.  Specific details of the proposed facilities are as follows: 
 

Facility 
Improvements 

 
Description 

 

Storm Sewer Lines 
 

 
 

We understand that the inverts of the proposed storm sewer lines will be 
approximately 5- to 6-ft deep.   The basic construction techniques for the 
storm sewer system will be open cut or augering.   
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Outfalls 
 We understand that the inverts of proposed two internal pond outlets will be 

approximately 10-ft deep. 

 
Our scope of work consists of field exploration, laboratory testing, engineering analysis, and 
recommendations for design and construction of the proposed underground utilities and outfalls. Our 
scope of work is summarized as follows: 
 
o Field Exploration was conducted by four (4) soil borings to the completion depths of 15-ft and 20-

ft, which consist of one (1) boring at each outfall,  one boring close to a tie in point for the storm 
sewer, and one boring at a cul-de-sac.  It should be noted that the number of borings and their 
locations were recommended by HCED.  Soil samples were obtained continuously at boring 
locations from the ground surface to the completion depths of the borings.   The cohesive soils 
were sampled in general accordance with the ASTM D 1587, using a Shelby Tube sampler.  
Cohesionless soils were generally sampled with a split-spoon sampler driven in general accordance 
with the Standard Penetration Test (SPT), ASTM D 1586.   
 

o Laboratory Testing included of natural moisture content tests (ASTM D 4643), percent finer than 
the No. 200 sieve tests (ASTM D 1140), and Atterberg limit determinations (ASTM D 4318, 
Method B), hand penetrometer tests, unconfined compressive strength tests (ASTM D 2166) etc. 

 
o Engineering analysis and recommendations consisted of design and construction for Underground 

Utilities (Open-Trench Method, trenchless method, dewatering control, loads imposed on buried 
pipes, backfilling, excavation, OSHA soil classifications, and lateral earth pressures) and Outfall 
structures (Bedding and Backfilling). 

 
 

4.0 SITE EXPLORATION 
 

4.1 Site Conditions 
 

The project alignments are generally flat and exhibits a topographic variation of less than three-ft.  
In general, the vicinity of the project alignments consists of residential facilities.   
 

4.2 Site Geology 
 

A review of Geologic Map of Texas (Ref. 3) indicates that the project site is geologically located 
on The Lissie Formation. The geologic character of each soil type (Ref. 4) is described below: 

 

The Lissie Formation is unconformably contained between the Goliad Sand and the overlying 
Beaumont Clay. The Lissie Formation crops out in a band parallel to the coast and is about 30 
miles wide from the Sabine River to the Rio Grande. The sediments of the Lissie Formation in 
the outcrop are partly continental deposits laid down on flood plains and partly as delta sands, 
silts, and mud at the mouth of rivers. The Lissie Formation hosts flatter, gently undulating 
topography, and has much lower-dipping beds than the Goliad Sand. 

 

Lissie Formation sediments consist of reddish, orange, and gray fine- to coarse-grained, 
crossbedded sands. Over most of Brooks and Hidalgo counties to the south, the Lissie Formation 
is either eroded or covered by sand dunes. Thin beds of the Lissie Formation crop out over a 
small area in southern Hidalgo and northern Willacy counties. The sands in the Lissie Formation 
are fine-grained and the formation contains relatively less conglomerates than the underlying 
Goliad Sand. Caliche beds often mark the base of the Lissie Formation. 
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                                               5.0       FIELD WORK 
 
5.1 Pavement Coring 

 

The existing pavement was only cored at Borings B-1 and B-2 prior to drilling and sampling.  
The results of pavement coring show that the existing pavements generally consist of concrete 
pavement.  The pavement thicknesses at Borings B-1 and B-2 are about 10-inch and 7-inch, 
respectively. The pavement core locations were patched with Quickcrete. 
 

5.2 Drilling and Sampling 
 

The soil conditions were explored by conducting four (4) borings (B-1 through B-4) to the 
completion depths of 15-ft and 20-ft located approximately as shown on Plate A-2. The schedule 
of borings is as follows: 
 
 
 
 
 
                     Note: 1.  See Plan of Borings, Plate A-2. 

 

Soil samples were obtained continuously at each boring location from the ground surface to the 
completion depths of 15-ft and 20-ft. The cohesive soils were sampled in general accordance 
with ASTM D 1587.   
 
Some cohesive soils were generally sampled with a split-spoon sampler driven in general 
accordance with the Standard Penetration Test (SPT), ASTM D 1586.  This test is conducted by 
recording the number of blows required for a 140-pound weight falling 30 inches to drive the 
sampler 12 inches into the soil.  Driving resistance for the SPT, expressed as blows per foot of 
sampler resistance (N), is tabulated on the boring logs.  

 
Soil samples were examined and classified in the field.  This data, together with a classification 
of the soils encountered and strata limits, are presented on the soil stratigraphy profile, Plate A-3 
and the logs of borings are presented on Plates A-4 through A-7 in Appendix A.  A key to log 
terms and symbols is shown on Plate A-8 in Appendix A.   

 
Depth to groundwater will be important for design and construction of the proposed underground 
utility lines.  For this reason, borings were drilled dry and the depth at which groundwater was 
first encountered was recorded.  Water level observations made during and 0.5-hr after drilling in 
the borehole are indicated at the bottom portion of the individual logs.  The boreholes were 
grouted with non-shrink grout using tremie method after the completion of the field work. 
 
Pictures of the project site were taken during our field explorations.  These pictures are presented 
on cover page and Appendix B. 
 
 
 
 
 
 
 
 

 

Facility  Borings (1)  Depth, ft 

Storm Sewer   B-1 and B-2  15 

Outfalls  B-3 and B-4  20 
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6.0 LABORATORY TESTING 
 

6.1 General 
 

Soil classifications and shear strengths were further evaluated by laboratory tests on 
representative samples of the major strata.  The laboratory tests were performed in general 
accordance with ASTM Standards.  Specifically, ASTM D 2487 is used for classification of soils 
for engineering purposes.  The laboratory test results are presented in Appendix C. 
 

6.2 Classification Tests 
 

As an aid to visual soil classifications, physical properties of the soils were evaluated by 
classification tests.  The tests were conducted in general accordance with ASTM Standards.  
These tests consisted of natural moisture content tests (ASTM D 4643), percent finer than the 
No. 200 sieve tests (ASTM D 1140), and Atterberg limit determinations (ASTM D 4318, 
Method B). Similarity of these properties is indicative of uniform strength and compressibility 
characteristics for soils of essentially the same geological origin.  Results of these tests are 
tabulated on the boring logs at respective sample depths.  
 

6.3 Strength Tests 
 

Undrained shear strengths of the cohesive soils, measured in the field, were verified by calibrated 
hand penetrometer tests, unconfined compressive strength tests (ASTM D 2166) and torvane 
tests.  Natural water content and dry unit weight were determined for each unconfined 
compressive strength test.  These test results are also presented on the boring logs. 

 

6.4 Soil Sample Storage 
 

Soil samples tested or not tested in the laboratory will be stored for a period of three-month 
subsequent to submittal of the final report.  The samples will be discarded after this period, 
unless we are instructed otherwise. 

 
 

7.0 SUBSURFACE SOIL AND GROUNDWATER CONDITIONS 
 
7.1 Soil Stratigraphy 
 

Field and laboratory test data indicate the soil stratigraphy along the project alignment appears to 
be variable.  Details of subsoil conditions at each boring location along the project alignment are 
presented on the respective boring logs.  In general, the soils can be grouped into two (2) major 
strata with depth limits and characteristics as follows:  
 

 
Stratum No. 

 Range of 
Depth, ft. 

  
Soil Description* 

–  0 – 0.8  CONCRETE PAVEMENT (7” and 10” in thickness) 

I  0 – 2.0  FILL: SANDY LEAN CLAY (CL), stiff to very stiff, dark brown, 
reddish brown, gray, brown to light brown, with root fibers, sands 

II  2 – 20  SANDY LEAN CLAY (CL), soft to very stiff, brown to light brown, 
gray, brownish yellow, with root fibers to 12’, sands 

 
*Classification in accordance with the Unified Soil Classification System (ASTM D 2487) 
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7.2 Soil Properties 
 

Soil strength and index properties and how they relate to foundation design is summarized 
below: 
 

Stratum No.  Soil Type  SPT (N)  PI (s)  Soil Expansivity  Soil shear Strength, tsf 

I  Fill: Sandy Lean Clay (CL)  –  8 – 19  Non-Expansive  0.56 – 1.50 

II  Sandy Lean Clay (CL)  16 – 24  8 – 21  Non- to Moderately Expansive  0.15 – 1.50 
 

Legend: PI = Plasticity Index 
 SPT = Standard Penetration Test 

 
 
7.3 Water-Level Measurements 
 

The soil borings were dry augered to evaluate the presence of perched or free-water conditions.  
The level where free water was encountered in the open boreholes during the time of our field 
exploration is shown on the boring logs.  Our groundwater measurements are as follows: 

 

  Groundwater Depth, ft.  Groundwater Depth, ft. 
Boring No.  at the Time of Drilling  at 0.5 Hour Later 

B-1 through B-4   Dry  Dry 
 

Fluctuations in groundwater generally occur as a function of seasonal moisture variation, 
temperature, groundwater withdrawal and future construction activities that may alter the surface 
drainage and subdrainage characteristics of this project alignment. 
 
An accurate evaluation of the hydrostatic water table in the relatively impermeable clay and low 
permeable silts/sands requires long term observation of monitoring wells and/or piezometers.  It 
is not possible to accurately predict the pressure and/or level of groundwater that might occur 
based upon short-term site exploration.  The installation of piezometers/monitoring wells was 
beyond the scope of our study.  We recommend that the groundwater level be verified just before 
construction if any excavations such as construction of underground utilities, etc. are planned. 

 
We recommend that GET be immediately notified if a noticeable change in groundwater occurs 
from that mentioned in our report.  We would be pleased to evaluate the effect of any 
groundwater changes on our design and construction sections of this report. 

	
 

8.0 ENGINEERING ANALYSIS AND RECOMMENDATIONS 
 
8.1 Underground Utilities 
 
8.1.1 General 
 

We understand that underground utilities installation along the alignments will include extending 
the storm sewer system and adding inlets at the end of cul-de-sac streets prone to flooding (Clear 
Point Drive, Bach Springs Court, Light Falls Court, and Corktree Knolls Fable Lane, Elinor 
Court, and Medlowe Court), and upsizing two of the internal pond outlets.   
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Furnished information indicated that the existing storm sewer system consists of reinforced 
concrete pipes with diameters ranging from 24- to 48-inch. This storm sewer system will be 
extended to improve drainage of Northlake Forest Subdivision.  The invert depth of the extended 
storm sewer systems will be approximately 5- to 6-ft deep below the existing grades.    
 
Furthermore, Open-trench or Augering method will be used for the underground utility 
installations. We understand that the proposed underground utilities will be constructed in 
accordance with the Harris County Specifications (Ref. 5). 
 

8.1.2 Open-Trench Method 
 

The bedding and backfill for the proposed storm sewer lines should be constructed in accordance 
with the Harris County Specifications, Item No. 433 – Cement Stabilized Sand, Bedding and 
Backfilling material.   Trenches for the proposed storm sewer lines must have a width below the 
top of the pipe of not less than the outside diameter of the pipe plus 18-inches and shall be wide 
enough to permit making up the joints. Sufficient space should be provided between shoring 
cross braces to permit equipment operations and handling of forms, pipe embedment and 
backfill, and other materials. 
 
The results of our field exploration and laboratory testing indicate that unsatisfactory soils 
for excavation, such as soft clay soils, exist at various depths in the borings along the 
project alignments. A summary of the unsatisfactory soil locations and depths are as 
follows:  
 

Boring(s)  Depth Range, ft. 

B-3   12 to 16  
 
If these conditions are encountered during the time of construction, suitable groundwater control 
measures should be implemented.  Furthermore, the contractor may have to over excavate an 
additional 1-ft and remove unstable or unsuitable materials with approval by geotechnical 
engineer, then place an equal depth of cement stabilization sand. 

 
Due to potential variability of the on-site soils, unstable trench conditions may still exist in the 
areas where we did not conduct our borings.  If these conditions are encountered during the time 
of construction, a stable trench should be provided to allow proper bedding and installation. 

 
Sand backfill used in the cement-stabilized sand and sand backfill sections should be free of clay 
lumps, organic materials, or other deleterious substances, and should have a PI less than 4 for the 
cement-stabilized sand and less than 7 for the sand backfill section, and not more than 15% 
passing the No. 200 sieve. Cement stabilized sand should conform to the Harris County 
Specifications, Item No. 433 – Cement Stabilized Sand, Bedding and Backfilling material.   
 
Our recommendation on trench safety at the project site does not address the effects of 
excavations on existing buildings/facilities at the project site.  This study was outside the scope 
of our work. 
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8.1.3 Trenchless Method (Augering) pen-Trench Method 
 

We understand that augering method may be used for the underground utility installations along 
the proposed alignment.  Furthermore, the augering method will be used for the storm sewer, 
water lines and sanitary sewer lines installations and the proposed utility lines will be constructed 
in accordance with the Harris County Specifications, Item 431– Jacking, Boring or Tunneling 
Pipe. 
 

Diameter of auger hole should not exceed pipe bell diameter plus 2-inches.  The receiving pit 
distance should conform to the aforementioned Harris County Specifications, Item 431– Jacking, 
Boring or Tunneling Pipe.  A minimum spacing of 6-inch should be provided between the pipe 
and walls of bore pit.  The maximum allowable width of pit shall be 5-ft unless approved by 
Engineers.  Width of pit at surface shall not be less than the pit width at the bottom. 
 

8.1.4 Loads Imposed on Buried Pipes 
 

8.1.4.1 General 
 

The loads on an underground pipe depend principally upon the weight of overburden soils, 
roadway and loads due to surcharges.  For design of concrete pressure pipe, linear load due to 
overburden can be determined based on the design tables and charts presented in the “AWWA 
Manual of Water Supply Practices Concrete Pressure Pipe (AWWA M9)” developed by the 
American Concrete Pipe Association. Overburden pressure for the buried pipes at the project 
alignments are estimated by using the soil density (γ) and the height of the soil over the pipe (H). 
 

8.1.4.2 Loads Due to Overburden Pressure 
 

Overburden or prism load for buried pipes is given by the following equation: 
 
P = γH 

 

Where:    P = Load due to weight of soils at depth, psf 
    γ = Total Unit weight of soil, 125 pcf 
   H = Height of the soil over the pipe, ft 

 
Loadings per linear foot of pipe: 
 
             We = Cd γ(Bd)2 (Marston Equation) 
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Where: We = Load, pounds per linear foot (lb/ft) 
 Bd  = Trench width (ft) 

dC  = Load Coefficient 

   k = Friction angle between backfill and soil 
 u´ = Coefficient of friction between fill material and sides of trench 
ku´ = for sand = 0.165  
         for clay = 0.130  
         for saturated clay = 0.110 
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8.1.4.3 Piping System Thrust Restraint 
 

Fittings on underground pipes are subject to thrust forces inherited from the fluid pressure in the 
pipe and are directly proportional to the fluid pressure.  Unbalance thrust forces will be 
developed in pressure pipelines due to changes in direction, cross-sectional areas, or when the 
pipe is terminated.  These forces may cause joints to disengage if not adequately restrained.  
There will be a slight loss of head due to turbulence friction in bends of the pipes.  This loss will 
cause a pressure change across the bend, but it is usually small enough to be neglected. 

 
The thrust force may require more reaction than is available just from the pipe bearing against 
the backfill.  In order to prevent intolerable movement and overstressing of the pipe, suitable 
buttressing should be provided.  In general, thrust blocks, restrained joints and tie rods are 
common methods of providing reaction for the thrust restraint design.  The thrust restraint design 
provisions described in this section are based on the American Water Works Association Manual 
M9 (1996)-Concrete Pressure Pipe. 

 
The force diagram shown on Plate D-3 illustrates the thrust force generated by flow at a bend in 
the pipe.  The equations for computing this thrust force are also given on this plate.  The values 
of thrust force for a surge pressure of 50 psi were computed for a bend angle of 90 degrees.  
Results are presented on Plate D-3. 
 
Once the size of the thrust is determined, a thrust block size can be calculated based on the 
bearing capacity of the soil.  The area of block required is equal to the thrust force (lb) divided 
by the safe bearing value of the soil (psf).  In cohesive soils, the safe bearing value is equal to 2/3 
of the average shear strength of the soil adjacent to the block which includes a factor of safety of 
3.  We believe that a factor of safety of 3 is appropriate in order to limit deflections required to 
mobilize the passive resistance within tolerable values. 
 
For granular soil encountered at this site, a safe bearing value for thrust blocks can be taken as 
90% of the effective overburden pressure at the mid height of the thrust block which includes a 
factor of safety of 3.  The effective overburden pressure can be calculated based on the effective 
unit weight of the soil above the mid-height of the thrust block.  

 
Geotechnical design parameters for designing the necessary buttressing are as follows: 

 
γ : = Wet unit weight of soil − above water level : 125 pcf 
  Submerged unit weight of soil − below water level : 60 pcf 
c : = Cohesion = 1000 psf (for clay) 
 = Angle of internal friction = 30 degrees (for sand) 

 
8.1.5   Groundwater Control  
 
8.1.5.1 General 
 

We understand that the invert depths for the underground utilities will be approximately 5- to 6-
ft deep below the existing grades.  Our field exploration along the project alignment indicates 
that groundwater was not encountered in Borings B-1 through B-4 during and 0.5 hour after 
drilling. Hence, groundwater dewatering may not be required.  However, fluctuations in 
groundwater can occur as a function of seasonal moisture variation. Groundwater control 
recommendations are presented in the following report sections.  
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8.1.5.2 Dewatering Technique 
 

In the event that groundwater is encountered during construction, it is our opinion that 
groundwater should be lowered to a depth of at least three-ft below the deepest excavation grade 
in order to provide dry working conditions and firm bedding.  Any minor water inflow in 
cohesive soil layers can probably be removed using a sump-pump or a trench sump-pump 
immediately. Wellpoint system can be used in the area where sands are present.  
 

Piezometers may be installed near the excavation area to evaluate groundwater levels in the area 
prior to construction.  The piezometers should be left in place during construction to monitor 
groundwater levels and effectiveness of the dewatering system. 
 

Design of a wellpoint system should consider the amount of groundwater to be lowered and the 
permeability of the affected soils.  The selection and proper implementation of an effective 
groundwater control system is the responsibility of the contractor.  The design of groundwater 
and surface water should be in accordance with the Harris County Specifications, Item No. 436 – 
Well Pointing. 
 

8.1.6   Backfilling  
 

Sand backfill used in the cement-stabilized sand and sand backfill sections should be free of clay 
lumps, organic materials, or other deleterious substances, and should have a PI less than 4 for 
cement-stabilized sand and less than 7 for the sand backfill section, and not more than 15% 
passing the No. 200 sieve. Cement stabilized sand should conform to the Harris County 
Specifications, Item No. 433 – Cement Stabilized Sand, Bedding and Backfilling material.   
 

Random fill for zones above pipe bedding should be placed in loose lifts not exceeding eight-
inches and compacted to 100% of the natural soil density.  This value will be on the order of 
95% of standard density (ASTM D 698) at a moisture content between optimum and +3% of 
optimum.  These values should be verified by testing during construction.   
 

8.1.7    OSHA Soil Classifications   
 

The subsoils can be classified in accordance with Occupational Safety and Health Administration 
(OSHA) Standards, dated October 31, 1989 of the Federal Register.  OSHA classification system 
categorizes the soil and rock in four types based on shear strength and stability.   The description 
of four (4) types in classification system is summarized in the Appendix D. 

 

Based on our geotechnical exploration and laboratory test results, details of soil classifications at 
each boring are summarized in the Trench Safety Report, presented in Appendix D. 
 

8.1.8    Excavations   
 

An excavation or trench which is five-ft or deeper must be protected by sheeting/bracing shoring 
or sloped.  Based on soil strength data, temporary (less than 24 hours) open-trenched, non-
surcharged, and unsupported excavations should be made on slopes of flatter than 1.5 (h):1 (v).  
Vertical cuts can be constructed, provided shoring and bracing are used for the excavation wall 
stability.  Benched excavation can also be used with average slopes of about 1(h):1(v) and steps 
should not be higher than five-ft.  In all cases, excavations should conform to OSHA guidelines.  
Flatter slopes may have to be used if large amounts of sand need to be excavated for deep utility 
installations.  Specifications should require that no water be allowed to pond in the excavations.  
The surface slopes should be protected from deterioration and weathering if they are to be left 
open for more than 24 hours. 
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Excavations should be performed with equipment capable of providing a relatively clean bearing 
area.  Excavation equipment should not disturb the soil beneath the design excavation bottom 
and should not leave large amounts of loose soil in the excavation. 
 
The bearing surface should be protected against disturbance and deterioration by completing the 
backfilling operations as quickly as possible.  The excavation bottom should be properly sloped 
to allow any water infiltrating into the excavation to pond at a convenient location along the edge 
of the excavation.  This water should be pumped out as soon as possible.  Water should not be 
allowed to stand on the bearing area. 

 
8.1.9    Lateral Earth Pressures 
 

In the event that open excavations are not used, the proposed storm sewer can be installed using 
trench sheeting.  The sheeting can be constructed in the form of cantilever sheeting or with 
bracing.  Lateral earth pressures for each method used are summarized in Appendix D.  The 
trenching and shoring operations should follow OSHA Standards.  We recommend that a 
geotechnical engineer monitor all phases of trench excavation and bracing to assure trench 
safety. 

 
8.2 Outfall Structures 
 
8.2.1 General 
 

Furnished information indicated that that two existing internal pond outlets consists of reinforced 
concrete pipes with diameters ranging from 36- to 48-inch. We understand these two internal 
pond outlets will be upsized to improve drainage of Northlake Forest Subdivision.  The inverts of 
proposed internal pond outlets will be approximately 10-ft deep.  In general, sandy lean clay 
(CL) soils are present at the proposed internal pond outlet locations.  Excavation and 
groundwater control for construction of this structure should be in accordance with our 
recommendations provided in construction consideration section of this report.  
 

8.2.2 Bedding and Backfilling  
 
The reinforced concrete pipes should be placed on a well prepared, properly compacted working 
surface.  The drainage outfall pipes can be supported on the natural soils provided subgrade is 
protected from construction disturbances and surface water is not allowed to pond within the 
excavation.  In the event that potentially wet and unstable cohesionless soils are encountered 
during construction, these soils need to be stabilized by lowering the groundwater, excavate and 
replaced with cement stabilized sands.  The excavation, trenching, foundation, embedment, and 
backfilling for the proposed box culvert shall be in accordance with the Harris County 
Specifications, Item No. 120 – Excavation for Channels and Other Drainage Facilities, Item No. 
400 – Structural Excavation and Backfill, Item No. 430 – Construction of Underground Utilities, 
and Item No. 433 – Cement Stabilized Sand, Bedding and Backfilling material.    
 
Sand used in the cement-stabilized sand backfill sections should be free of clay lumps, organic 
materials, or other deleterious substances, and should have a PI less than 4 for the cement-
stabilized sand, and not more than 15% passing the No. 200 sieve.  Cement stabilized sand 
should conform to the Harris County Specifications, Item No. 433 – Cement Stabilized Sand, 
Bedding and Backfilling material.    
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9.0 CONSTRUCTION CONSIDERATIONS 

 
9.1 Surface Water Drainage 
 

In order to minimize ponding of surface water, site drainage should be established early in 
project construction so that this condition will be controlled. 

 
9.2 Site Preparation 

 
Portions of the project alignment has the potential for construction problems related to the 
near surface layer of high permeable sandy lean clay fill soils.  These permeable surficial 
soils are underlain by low permeable sandy lean clay soils.  Thus, due to poor site drainage, 
wet season or site geohydrology, water may pond on the clays and creating a “perched 
water table condition.”  The surficial high permeable sandy lean clay fill soils become 
extremely soft when wet, and must be stabilized, aerated, or replaced.  Site preparation 
should be conducted in accordance with Harris County Specifications, Items 102 and 104.  In 
general, subgrade preparation should be as follows:   
 
1. The requirement for removal of any existing paving, and subsoil materials will depend on 

final grades and other alignment information. In general, remove all vegetation, tree 
roots, organic topsoils, existing foundations, paved areas and any undesirable materials 
from the construction area.  Tree trunks under the pavement should be removed to a root 
size of less than 0.5-inches.  We recommend that the stripping depth be evaluated at the 
time of construction by a soil technician. 

 
2. The subgrade areas should then be proofrolled with a loaded dump truck or similar 

pneumatic-tired equipment with loads ranging from 25- to 50-tons.  The proofrolling 
serves to compact surficial soils and to detect any soft or loose zones.  Any soils 
deflecting excessively under moving loads should be undercut to firm soils and 
recompacted.  Any subgrade stabilization should be conducted after site proofrolling is 
completed and approved by the geotechnical engineer.  The proofrolling operations 
should be observed by an experienced geotechnician.  

 
3. The subgrade soils should be stabilized, using lime based on the Harris County 

Specification, Item No. 220.  Use 4% lime by dry weight to stabilize the subgrade soils.  
This results in application rates of 24 pounds of lime, per square yard per eight-inch of 
compacted thickness.  Harris County Specification Item 223 can be used as a procedural 
guide for placing, mixing and compacting the lime stabilizer and the soils. 

 
4. The fill soils should consist of lean clays with a liquid limit not exceeding 45 and PI 

between 12 to 20 (Harris County Specification, Item 130).  The earthwork contractor 
should not blend cohesive soils and granular soils to achieve the required plasticity index.  
These soils should be placed in loose lifts not exceeding eight-inches and compacted to at 
least 95% of maximum standard Proctor density (ASTM D 698) at moisture content 
between optimum and +3%.   

 
5. In cut areas, the soils should be excavated to grade and the surficial soil proofrolled and 

scarified to a minimum depth of six-inches and recompacted to the previously mentioned 
density and moisture content. 
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6. Positive site drainage should be developed at the beginning of the project to limit 
construction difficulties with wet surface soils. 
 

9.3 Suitability of On-Site Soils for Use as Fill 
 
9.3.1 General 

 
Fill requirements should be in accordance with the Harris County Specification, Item 130 
“Borrow” and Item 132 “Embankment”.  The on-site soils can be used as fill materials as 
described in the following report sections. 
 

9.3.2 Select Backfill 
 

This is the type of fill that can be used for the structures or utilities.  These soils should consist of  
lean clays with plasticity indices between 7 and 20 and amount of passing No. 200 sieve greater 
than 50 percent.  
 

9.3.3 Random Backfill 
 

This type of fill does not meet the Atterberg limit requirements for select structural fill.  This fill 
should consist of lean clays or fat clays.  They can be used for the utilities after treatment. 

 
9.3.4 General Fill 
 

This type of fill consists of silts or organic clay.  These soils are moisture sensitive and are 
difficult to compact in a wet condition (they may pump).  Furthermore, these soils can erode 
easily.  Their use is not recommended as backfill materials.  They can be used for site grading 
and in unimproved areas.  
 

9.3.5 On-Site Fill Soil Classification 
 
The on-site soils can be used as fill materials as described below: 
 

    Use as Fill   
Stratum 
No.(1) 

 

Soil Type 

 Select 
Backfill 

 Random 
Backfill 

 General 
Fill 

  
Notes 

I  Fill: Sandy Lean Clay (CL)  –      2, 3 

II  Sandy Lean Clay (CL)  –      2, 3 
 
Notes:  
 1. See soil stratigraphy and design conditions sections of this report for strata description. 
 2. All fill soils should be free of organics, roots, etc. 
 3. These soils, once lime modified (4% by dry weight), can be used as select structural fill. 
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9.4 Earthwork 
 

Difficult access and workability problems can occur in the surficial sandy lean clay fill soils 
due to poor site drainage, wet season, or site geohydrology.  Should this condition develop, 
drying of the soils for support of the structures may be improved by the addition of 4% lime by 
dry weight.  The application rate corresponding to this additive amount would be approximately 
24 pounds per square yard for each eight-inch of compacted thickness.  
 

Harris County Standard Specifications, Item 220 –  Lime Stabilized Subgrade and Item 224 – 
Quicklime (Stabilization) shall be used as procedural guides for placing, mixing, and compacting 
lime stabilizer and the soils.  
 
Our recommendations on subgrade stabilization are preliminary.  The actual depth and 
type of stabilization should be determined in the field at the time of construction just after 
site stripping and proofrolling.  The required amount of lime for stabilization should be 
determined by ASTM C 977 Method.  Furthermore, the type and amount of the stabilizer 
may vary depending on the final grade elevation and the soil type encountered. 
 

9.5 Construction Surveillance 
 

Construction surveillance and quality control tests should be planned to verify materials and 
placement in accordance with the specifications.  The recommendations presented in this report 
were based on a discrete number of soil test borings.  Soil type and properties may vary across 
the site.  As a part of quality control, if this condition is noted during the construction, we can 
then evaluate and revise the design and construction to minimize construction delays.  We 
recommend the following quality control procedures be followed by a qualified engineer or 
technician during the construction of the facility: 

 

o Monitor all phases of trench safety (if trench is used). 
 

o Observe the site stripping and proofrolling. 
 

o Verify the type, depth and amount of stabilizer. 
 

o Verify the compaction of subgrade soils and backfill soils. 
 

o Evaluate the quality of fill and monitor the fill compaction for all lifts. 
 

o Monitor and test the excavations for strength, cleanness, depth, size, etc. 
 

o Observe all excavation operations. 
 

o Monitor concrete placement, conduct slump tests and make concrete cylinders. 
 

It is the responsibility of the client to notify GET when each phase of the construction is taking 
place so that proper quality control and procedures are implemented. 
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10.0 RECOMMENDED ADDITIONAL STUDIES 
 

This report has been on assumed conditions/characteristics of the proposed development where specific 
information was not available.  It is recommended that the civil engineer and structural engineer along 
with any other design professionals involved in this project carefully review these assumptions to ensure 
they are consistent with the actual planned development.  When discrepancies exist, they should be 
brought to our attention to ensure they do not affect the conclusions and recommendations provided 
herein.  We recommend that GET be retained to review the plans and specifications to ensure that the 
geotechnical related conclusions and recommendations provided herein have been correctly interpreted 
as intended. 
 
 

11.0 STANDARD OF CARE 
 

The recommendations described herein 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 warranty or 
guarantee, expressed or implied, is made other than the work was performed in a proper and 
workmanlike manner. 
 
 

12.0 REPORT DISTRIBUTION 
 

This report was prepared for the sole and exclusive use by our client (R.G. Miller Engineers, Inc.) and 
owner (Harris County) as well as associated construction contractors, based on specific and limited 
objectives.  All reports, boring logs, field data, laboratory test results, maps and other documents 
prepared by GET as instruments of service shall remain the property of GET.  GET assumes no 
responsibility or obligation for the unauthorized use of this report by other parties and for purposes 
beyond the stated project objectives and work limitations. 
 
 

13.0 REFERENCES 
 
 

1. “HCED Guidelines for Consultants Performing Geotechnical Investigations” dated January 01, 
2011.   

 

2. “Regulations of Harris County Texas for the Approval and Acceptance of Infrastructure.”, dated 
July 09, 2019.  
 

3. Bureau of Economic Geology, 1992, Geologic Map of Texas: University of Texas at Austin, 
Virgil E. Barnes, project supervisor, Hartmann, B. M., and D. F. Scranton, cartography, scale 
1:500,000. 
 

4. Robert E. Mace, Sarah C. Davidson, Edward S. Angle, and William F. Mullican, III, 2006. 
Aquifers of the Gulf Coast of Texas, Texas Water Development Board, Report No. 365, pp. 304. 
 

5. “Specifications for the Construction and Maintenance of Roads and Bridges within Harris 
County”, Public Infrastructure Department Engineering Division, Harris County, September 
2017. 
 



 
GEOTECH ENGINEERING AND TESTING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          APPENDIX A 

 
o Site Vicinity Map 
o Plan of Borings 
o Soil Stratigraphy Profile 
o Logs of Boring 
o Key to Log Terms and Symbols 

 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SITE VICINITY MAP  
 
 
 
 
 
 

PROJECT: Geotechnical Exploration Study for Northlake Forest Subdivision Drainage Improvements UPIN 19103MF14F01 
                     Precinct 3, Harris County, Texas 
  
 

SCALE:  No to Scale                       DATE:  OCTOBER 2020                      PROJECT NO.: 20-391E 

NORTH 

GEOTECH ENGINEERING AND TESTING PLATE A-1 

   Project Alignments 



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
PLAN OF BORINGS FOR PROPSED STORM SEWER SYSTEM  
 
PROJECT:   
                     Precinct 3, Harris County, Texas 
  
SCALE: NOT TO SCALE           DATE:  OCTOBER  2020                        PROJECT NO.: 20-391E 

NORTH 

GEOTECH ENGINEERING AND TESTING PLATE A-2 

B-1/C-1 
 

B-2/C-2 
 

B-3 
 

B-4 
 

Geotechnical Exploration Study for Northlake Forest Subdivision Drainage Improvements UPIN 19103MF14F01 













 
KEY TO LOG TERMS AND SYMBOLS 

 
UNIFIED SOIL CLASSIFICATIONS TERMS CHARACTERIZING SOIL STRUCTURE 

Symbol Material Descriptions 
GW  WELL GRADED-GRAVELS, GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 
GP  POORLY GRADED GRAVELS, GRAVEL-SAND 

MIXTURES, LITTLE OR NO FINES 
GM 

 
 SILTY GRAVELS, GRAVEL-SAND SILT MIXTURES 

GC  CLAY GRAVELS, GRAVEL-SAND CLAY MIXTURES a 
SW  WELL GRADED SANDS, GRAVELLY SANDS, LITTLE 

OR NO FINES 
SP  POORLY GRADED SANDS, OR GRAVELLY SANDS, 

LITTLE OR NO FINES 
SM  SILTY SANDS, SAND-SILT MIXTURES a 
SC  CLAYEY SANDS, SAND-SILT MIXTURES b 

  INORGANIC SILTS AND VERY FINE SANDS, ROCK 
FLOUR, SILTY OR CLAYEY FINE SANDS OR CLAYEY 
SILTS WITH SLIGHT PLASTICITY 

CL  INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS, LEAN CLAYS 

OL  ORGANIC SILTS AND ORGANIC SILTY CLAYS OF 
LOW PLASTICITY 

MH  INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS 
FINE SANDY OR SILTY SOILS, ELASTIC SILTS 

CH  1 INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS 

OH  ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, 
ORGANIC SILTS 

PT  PEAT, HUMUS, SWAMP SOILS WITH HIGH ORGANIC CONTENT 

 
 
COARSE GRAINED SOILS (major portion retained on No. 200  FINE GRAINED SOILS (major portion passing No. 200 Sieve): 
Sieve): Includes (1) clean gravels and sands, and (2) silty or clayey  Include (1) inorganic or organic silts and clays, (2) gravelly, 
gravels and sands.  Conditions rated according to standard   sandy, or silty clays, and (3) clayey silts.  Consistency is rated 
penetration test (SPT)* as performed in the field.    according to shearing strength as indicated by hand penetrometer 
         readings or by unconfined compression tests. 

Descriptive Terms  Blows Per Foot* 
Very Loose  0 – 4  

Loose  5 – 10 

Medium Dense  11 – 30 

Dense  31 – 50 

Very Dense  over 50 
 * 140 pound weight having a free fall of 30-inch        
          
 

   SOIL SAMPLERS      
 
 
NOTE:  Slickensided and fissured clays may have lower unconfined 

 compressive strengths than shown above because of weakness or 
 cracks in the soil.  The consistency ratings of such soils are based 

         on hand penetrometer readings. 
                                                                                                                                 * 140 pound weight having a free fall of 30-inch 
 
 

TERMS CHARACTERIZING ROCK PROPERTIES 
 

 

VERY SOFT OR PLASTIC 
 

Can be remolded in hand: corresponds in consistency up to very stiff in soils. 
SOFT Can be scratched with fingernail. 
MODERATELY HARD Can be scratched easily with knife; cannot be scratched with fingernail. 

 Difficult to scratch with knife. 
VERY HARD Cannot be scratched with knife. 
POORLY CEMENTED OR FRIABLE Easily crumbled. 
CEMENTED Bounded Together by chemically precipitated materials. 
UNWEATHERED Rock in its natural state before being exposed to atmospheric agents. 
SLIGHTLY WEATHERED Noted predominantly by color change with no disintegrated zones. 
WEATHERED Complete color change with zones of slightly decomposed rock. 
EXTREMELY WEATHERED Complete color change with consistency, texture, and general appearance or soil. 
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Slickensided - Having incline planes of weakness that 

are slick and glossy in appearance. 
Fissured - Containing shrinkage cracks frequently 

filled with fine sand or silt: usually vertical. 
Laminated - Composed of thin layers of varying colors 

and soil sample texture. 
Interbedded - Composed of alternate layers of different 

soil types. 
Calcareous - Containing appreciable quantities of 

calcium carbonate. 
Well Graded - Having wide range in grain sizes and 

substantial amounts of all intermediate 
particle sizes. 

Poorly Graded - Predominantly of one grain size, or having 
a range of sizes with some intermediate 
sizes missing. 

Pocket - Inclusion of material of different texture 
that is smaller than the diameter of the 
sample. 

Parting - Inclusion less than ⅛-inch thick extending 
through the sample. 

Seam - Inclusion ⅛- to 3-inch thick extending 
through the sample. 

Layer - Inclusion greater than 3-inch thick 
extending through the sample. 

Interlayered - Soils sample composed of alternating 
layers of different soil types. 

Intermixed - Soil samples composed of pockets of 
different soil type and layered or laminated 
structure is not evident.  

 

Descriptive 
Term 

 Undrained 
Shear Strength 

Ton/Sq. Ft. 
Descriptive 

Term Blows Per Foot*  
     

Very Soft  Less than 0.13 Very Soft < 2  

Soft  0.13 to 0.25 Firm 2 – 8 

Firm  0.25 to 0.50 Stiff 8 – 15 

Stiff  0.50 to 1.00 Very Stiff 15 – 30 

Very Stiff  1.00 to 2.00 Hard > 30 

Hard  2.00 or higher   

 SHELBY TUBE SAMPLER 

STANDARD PENETRATION TEST 

AUGER SAMPLING 

FILL SOILS 

ML 
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PROJECT NAME: Northlake Forest Subdivision Drainage Improvements, Harris County, Precinct 3, Texas

Geotechnical Consultant's Name: Geotech Engineering and Testing Consultant's Project Number: 20-391E UPIN Number: 19103MF14F01

B-1 1 0.83 2 15 22 14 8 56 0.93 1.00 - Fill Sandy Lean Clay (CL)

2 2 4 13 0.93 1.00 - Sandy Lean Clay (CL)

3 4 6 13 118 0.78 0.62 0.75 - Sandy Lean Clay (CL)

4 6 8 12 120 0.85 0.78 0.88 - Sandy Lean Clay (CL)

5 8 10 16 32 16 16 64 1.01 1.12 - Sandy Lean Clay (CL)

6 10 12 17 0.93 1.00 - Sandy Lean Clay (CL)

7 12 14 16 0.46 0.62 - Sandy Lean Clay (CL)

8 14 15 16 0.62 0.75 - Sandy Lean Clay (CL)

LEGEND: LL = LIQUID LIMIT PI = PLASTIC INDEX PI = PLASTIC INDEX UU = UNCONSOLIDATED UNDRAIN SPT =  STANDARD PENETRATION TEST

PLATE C-1

NO. Top

UNCONFINED 

COMPRESSION 

TEST, tsf

POCKET 

PENETROM

ETER 

SUMMARY OF LABORATORY TEST RESULTS

BORING 

NO.

SAMPLE

WATER 

CONTENT(%)

DRY 

DENSITY 

(pcf) 

ATTERBERG 

LIMITS

PERCENT 

PASSING 

SIEVE 200 (%)Bottom

PI 

(%)

SHEAR STRENGTH (TSF)

TYPE OF MATERIAL

UU TEST, 

tsf TORVANE

DEPTH (FT)

LL 

(%)

PL 

(%)

SPT N-VALUES 

(Blows Per Foot)



PROJECT NAME: Northlake Forest Subdivision Drainage Improvements, Harris County, Precinct 3, Texas

Geotechnical Consultant's Name: Geotech Engineering and Testing Consultant's Project Number: 20-391E UPIN Number: 19103MF14F01

B-2 1 0.58 2 16 0.56 0.62 - Fill Sandy Lean Clay (CL)

2 2 4 17 110 0.68 0.56 0.62 - Sandy Lean Clay (CL)

3 4 6 15 35 16 19 62 0.85 0.88 - Sandy Lean Clay (CL)

4 6 8 13 1.50 1.50 - Sandy Lean Clay (CL)

5 8 10 14 119 38 17 21 62 1.08 0.85 0.88 - Sandy Lean Clay (CL)

6 10 12 16 0.69 0.75 - Sandy Lean Clay (CL)

7 12 14 14 1.01 1.12 - Sandy Lean Clay (CL)

8 14 15 14 1.08 1.12 - Sandy Lean Clay (CL)

LEGEND: LL = LIQUID LIMIT PI = PLASTIC INDEX PI = PLASTIC INDEX UU = UNCONSOLIDATED UNDRAIN SPT =  STANDARD PENETRATION TEST

PLATE C-2

UNCONFINED 

COMPRESSION 

TEST, tsf TYPE OF MATERIAL

POCKET 

PENETROM

ETER TORVANE

SPT N-VALUES 

(Blows Per Foot)Top Bottom

DEPTH (FT)

LL 

(%)

PL 

(%)

PI 

(%)NO.

UU TEST, 

tsf

SUMMARY OF LABORATORY TEST RESULTS

BORING 

NO.

SAMPLE

WATER 

CONTENT(%)

DRY 

DENSITY 

(pcf) 

ATTERBERG 

LIMITS

PERCENT 

PASSING 

SIEVE 200 (%)

SHEAR STRENGTH (TSF)



PROJECT NAME: Northlake Forest Subdivision Drainage Improvements, Harris County, Precinct 3, Texas

Geotechnical Consultant's Name: Geotech Engineering and Testing Consultant's Project Number: 20-391E UPIN Number: 19103MF14F01

B-3 1 0 2 7 - Fill Sandy Lean Clay (CL)

2 2 4 8 31 16 15 63 1.50 1.50 - Sandy Lean Clay (CL)

3 4 6 8 16 Sandy Lean Clay (CL)

4 6 8 13 109 0.99 1.32 1.38 - Sandy Lean Clay (CL)

5 8 10 14 24 15 9 61 1.24 1.25 - Sandy Lean Clay (CL)

6 10 12 12 1.24 1.25 - Sandy Lean Clay (CL)

7 12 14 20 107 0.24 0.15 0.25 - Sandy Lean Clay (CL)

8 14 16 19 0.15 0.25 - Sandy Lean Clay (CL)

9 16 18 19 10 Sandy Lean Clay (CL)

10 18 20 20 11 Sandy Lean Clay (CL)

LEGEND: LL = LIQUID LIMIT PI = PLASTIC INDEX PI = PLASTIC INDEX UU = UNCONSOLIDATED UNDRAIN SPT =  STANDARD PENETRATION TEST

PLATE C-3

UNCONFINED 

COMPRESSION 

TEST, tsf TYPE OF MATERIAL

POCKET 

PENETROM

ETER TORVANE

SPT N-VALUES 

(Blows Per Foot)Top Bottom

DEPTH (FT)

LL 

(%)

PL 

(%)

PI 

(%)NO.

UU TEST, 

tsf

SUMMARY OF LABORATORY TEST RESULTS

BORING 

NO.

SAMPLE

WATER 

CONTENT(%)

DRY 

DENSITY 

(pcf) 

ATTERBERG 

LIMITS

PERCENT 

PASSING 

SIEVE 200 (%)

SHEAR STRENGTH (TSF)



PROJECT NAME: Northlake Forest Subdivision Drainage Improvements, Harris County, Precinct 3, Texas

Geotechnical Consultant's Name: Geotech Engineering and Testing Consultant's Project Number: 20-391E UPIN Number: 19103MF14F01

B-4 1 0 2 15 36 17 19 66 1.40 1.50 - Fill Sandy Lean Clay (CL)

2 2 4 14 1.40 1.50 - Sandy Lean Clay (CL)

3 4 6 15 108 1.02 0.93 1.00 Sandy Lean Clay (CL)

4 6 8 13 22 14 8 58 1.40 1.50 - Sandy Lean Clay (CL)

5 8 10 11 24 Sandy Lean Clay (CL)

6 10 12 12 24 Sandy Lean Clay (CL)

7 12 14 16 115 1.54 1.08 1.12 - Sandy Lean Clay (CL)

8 14 16 16 1.08 1.12 - Sandy Lean Clay (CL)

9 16 18 15 1.08 1.12 Sandy Lean Clay (CL)

10 18 20 14 1.40 1.50 Sandy Lean Clay (CL)

LEGEND: LL = LIQUID LIMIT PI = PLASTIC INDEX PI = PLASTIC INDEX UU = UNCONSOLIDATED UNDRAIN SPT =  STANDARD PENETRATION TEST

PLATE C-4
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UU TEST, 
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SUMMARY OF LABORATORY TEST RESULTS
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NO.
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OSHA SOIL CLASSIFICATION AND TRENCH SAFETY RECOMMENDATIONS 
 

General 
 

Occupational Safety and Health Administration (OSHA) has required a trench protective system for 
trenches deeper than five-ft.  Trenches that are deeper than five-ft, should be shored, sheeted, braced or 
laid back to a stable slope, or some other appropriate means of protection should be provided where 
workers might be exposed to moving ground or caving.  OSHA developed a soil classification system to 
be used as a guideline in determining protective requirements for trench excavations. 
 
OSHA classification system categorizes the soil and rock in four types based on shear strength and 
stability.  These classifications are summarized in the following report sections. 
 
Stable Rock   

 
means natural solid mineral matter that can be excavated with vertical sides and remain intact while 
exposed. 
 
Type A Soil 

 
means cohesive soils with an unconfined compressive strength of 1.5-ton per square foot (tsf) or greater. 
Examples of cohesive soils are: clay, silty clay, sandy clay, clay loam, silty clay loam, sandy clay loam, 
caliche and hardpan.  No soil is Type A if: 

 
o The soil is fissured; or 
 
o The soil is subject to vibration from heavy traffic, pile driving or similar effects; or  
 

The soil has been previously disturbed; or 
 
o The soil is part of a slope, layered system where the layers dip into the excavation on a 

slope of 4(h):1(v) or greater; or 
 

o The material is subject to other factors that would require it to be classified as a less 
stable material. 

 
Type B Soil 
 

o Cohesive soil with an unconfined compressive strength greater than 0.5 tsf but less than 
1.5 tsf; or 

 
o Granular cohesionless soils including:  angular gravel, silt, silt loam, sandy loam, and in 

some case, silty clay loam and sandy clay loam; or 
 

o Previously disturbed soils except those which would otherwise be classified as Type C 
soil; or 

 
o Soil that meets the unconfined compressive strength or cementation requirements for 

Type A, but is fissured or subject to vibration; or 
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o Dry rock that is not stable; or 
 

o Material that is part of a sloped, layered system where the layers dip into the excavation 
on a slope less steep than 4(h): 1(v), but only if the material would otherwise be classified 
as Type B. 

 
Type C Soil 
 

o Cohesive soil with an unconfined compressive strength of 0.5 tsf or less; or 
 
o Granular soils including gravel, sand, and loamy sand; or 

 
o Submerged soil or soil from which water is freely seeping; or 

 
o Submerged rock that is not stable; or 

 
o Materials in a sloped, layered system where the layers dip into the excavation on a slope 

4(h):1(v) or steeper.  
 
Under the assumption that appropriate groundwater control measures are carried out, and the 
groundwater table, if present, is lowered and maintained at least 3 feet below the excavation depths, the 
stable cohesive soils (CL) & (CH), with unconfined compressive strength greater than 0.5 tsf, are 
classified as OSHA soil Type “B”.  The granular soils, which are less stable, are classified as OSHA soil 
Type “C”. 
 
Based on our geotechnical exploration and laboratory test results details of soil classifications at each 
boring are summarized below: 

 

Boring No. 
 Depth  

Range (1), ft 
  

Soil Type 
 OSHA Soil 

Classification 

B-1  0.8 – 15  Sandy Lean Clay (CL)  B 

       

B-2  0.6 – 15  Sandy Lean Clay (CL)  B 

       

B-3  0 – 12  Sandy Lean Clay (CL)  B 

  12 – 16  Sandy Lean Clay (CL)  C 

  16 – 20  Sandy Lean Clay (CL)  B 

       

B-4  0 – 20  Sandy Lean Clay (CL)  B 
 

 
Note:  1. Refer to each boring log for soils stratigraphy 
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Stockpiling of excavated materials may not be allowed near the banks of excavated areas.  Generally, a 
distance of one-half the excavation depth on both sides of the trench should be kept clear of any 
excavated material. 
 
Storm sewers trenches should be provided with proper trench support system.  The trenches should be 
provided with a temporary shoring system on excavations deeper than five-ft.  We understand the storm 
sewers will be placed at depth less than 10-ft below the grade.  The trenches can be made using shored, 
sheeted and braced, laid back stable slope or other means of appropriate protection system should be 
provided where workers are exposed to moving ground or caving.  The slopes may be constructed in 
accordance with Table B-1 and shoring may be constructed in accordance with Table C-1.1, Table C-1.2 
and Table C-1.3 of 29 CFR Part 1926 of OSHA. 
 
In the event that a trench sheeting is used, the sheeting can be constructed in the form of cantilever 
sheeting or with bracing. Lateral earth pressures for each method used are summarized on Plate D-1.  
The trenching and shoring operations should follow OSHA Standards.  It is recommended that a 
geotechnical engineer monitor all phases of trench excavation and bracing to assure trench safety. 
 
Timber shoring as outlined in 29 CFR Part 1926 of OSHA recommendation may be used in the 
construction of trench supporting system. 
 
For trench excavation, it is necessary to maintain the stability of the sides and base and not to disturb the 
soil below the excavation grade.  In braced cuts, if the sheeting is terminated at the base of the cut, the 
bottom of the excavation can become unstable under certain conditions.  The stability of the trench 
bottom is governed by the shear strength of the soils and the differential hydrostatic head.  For cuts in 
cohesive soils (such as lean clay) stability of the bottom can be evaluated in accordance with the 
procedure outline on Plate D-2.  However, where cohesionless soils are encountered, dewatering will be 
required to prevent bottom blowup if the groundwater is encountered during construction.  Design soil 
parameters presented on Plate D-3 can be used for design. 
 
Groundwater Conditions 
 
We understand that the depths of the storm sewers will be less than 10-ft below existing grade.  Our 
short-term field exploration along the project alignment indicated that the groundwater was encountered 
during and 0.5 hours after drilling. Hence, groundwater dewatering is required.  Fluctuations in 
groundwater can occur as a function of seasonal moisture variation.  Groundwater control 
recommendations are presented in the following report sections. 
 
In the event that groundwater is encountered during construction, it is our opinion that groundwater 
should be lowered to a depth of at least three-ft below the deepest excavation grade in order to provide 
dry working conditions and firm bedding.  Any minor water inflow in cohesive soil layers can probably 
be removed using a sump-pump or a trench sump-pump immediately.  Wellpoint system can be used in 
the area where sands are present.   
 
Piezometers may be installed near the excavation area to evaluate groundwater levels in the area prior to 
construction.  The piezometers should be left in place during construction to monitor groundwater levels 
and effectiveness of the dewatering system. 
 
Design of a wellpoint system should consider the amount of groundwater to be lowered and the 
permeability of the affected soils.  The selection and proper implementation of an effective groundwater 
control system is the responsibility of the contractor.   

GEOTECH ENGINEERING AND TESTING GEOTECH ENGINEERING AND TESTING 
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The results of our field exploration and laboratory testing indicate that unsatisfactory soils for 
excavation, such as soft sandy lean clay (CL) subsoils in the borings.  A summary of the 
unsatisfactory soils locations and depths are as follows: 
 

Boring(s)  Depth, ft. 

B-3  12 to 16 
 
If saturated soil conditions are encountered during the time of construction, suitable groundwater control 
measures should be implemented.  Furthermore, the contractor may have to over excavate an additional 
6-inch and remove unstable or unsuitable materials with approval by geotechnical engineer, then place 
an equal depth of cement stabilization sand or placed a 6-inch seal slab per Harris County Standard 
Drawing SSC – Strom Sewer Construction Details. 
 
 
 
 
 



GEOTECH ENGINEERING AND TESTING         PLATE D-1 
 
 

         
LATERAL EARTH PRESSURE DIAGRAM 

 
                                    

 
 Legend: 
                                     Braced Excavation (stiff clays) 
    * * * * * * * * * * * * *   Braced Excavation (sands) 
       Cantilivered sheeting 
 
   Active Pressure: 

(a) Braced Excavation (stiff clays) = 0.5q + 30H + 62.4H 
(b) Braced Excavation (sands) = 0.4q + 18H + 62.4H 
(c) Cantilivered sheeting = 0.7q + 42H + 62.4H 

 
    where: q = surcharge load, psf 
      H = wall height, ft. 
 
   Notes: 

1. The above Active Pressure Equations account for the 
groundwater at the surface. 

2. The final lateral pressures should be reviewed prior to 
construction.  

3. Trench excavation and construction should be observed  
by a geotechnical engineer. 

4. The means and methods for a safe excavation is the
 responsibility of the contractor. 

 

 



 

GEOTECH ENGINEERING AND TESTING         PLATE D-2 

CUT IN COHESIVE SOIL,  
DEPTH OF COHESIVE SOIL UNLIMITED (T > 0.7 Bd) 

L= LENGTH OF CUT 
 

 
 

If sheeting terminates at base of cut: 

Safety Factor, c
s

N c
F =

γH + q
 

Nc = Bearing capacity factor, which depends on dimensions of the excavation:  
        Bd, L and H (use Nc from graph below)     
c = Undrained shear strength of clay in failure zone beneath and surrounding base of cut 
γ = Wet unit weight of soil  
q = Surcharge (assumed q = 250psf) 

 
If safety factor is less than 1.5, sheeting or soldier piles must be carried below the base of cut to 
insure stability – (see note) 

H1 = Buried length = dB
2

 ≥ 5 feet 

Note: If soldier piles are used, the center to center spacing should not exceed 3 times the width or 
diameter of soldier pile. 

 
Force on buried length, PH: 

If d
1 H d d

B2H  > , P  = 0.7 (γHB  - 1.4CH - πcB )
3 2

in lbs/linear foot 

If d
1 H 1

d

B2 1.4CHH  < , P  = 1.5H  (γH -  - πc)
3 B2

 in lbs/linear foot 

 
 
 

STABILITY OF BOTTOM FOR BRACED CUT 

PH 
 

H 
 

γ , C 

T 
 

Bd 
 

H1 
 2 H1 

 

                             For Trench Excavations 
                             For Square Pit or Circle Shaft 

90° 
 

XXXX XXXX 
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THRUST FORCES ACTING ON BEND 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

Ty 

Y 

X PA 
V 

PA 
V 

Tx 

Δ 

θ 

T 
Tx = PA (1-cos θ) 
Ty = PA sin θ 
T = 2 PA sin θ/2 
 
Δ = (90 – θ/2) 

Where: 
 
T = Resultant Thrust Force on the Bend 
Tx = Component of Thrust Force in X-Direction 
Ty = Component of Thrust Force in Y-Direction 
P = Maximum Sustained Pressure 
A = Pipe Cross Sectional Area 
θ = Bend Deflection Angle 
V = Fluid Velocity 
 
Δ = Angle between T and X-axis 
D = Inside Diameter of the Pipe 
 
Sample Calculation: 
 
Given P = 50 psi, D = 12-inch 
A = πd2/4 = 113.1 in2 
 
For θ = 90° 
T = 2 PA sin θ/2 = 2 * 50 * 113.1 * sin (90/2) = 7997.4 lb = 7.99 kips 
Tx = PA (1 - cos θ) = 50 * 113.1 * (1 – cos 90°) = 5.66 kips 
Ty = PA sin θ = 50 * 113.1 * sin 90° = 5.66 kips 



 
GEOTECH ENGINEERING AND TESTING             PLATE D-4 

SOIL DESIGN PARAMETERS  
 

(BASED ON BORING B-1) 
 

Soil Type Depth Range, ft. γ, pcf c, psf 
SANDY LEAN CLAY (CL) 0.8 – 4 115 1,860 

SANDY LEAN CLAY (CL) 4 – 6 115 1,560 

SANDY LEAN CLAY (CL) 6 – 8 115 1,700 

SANDY LEAN CLAY (CL) 8 – 10 115 2,000 

SANDY LEAN CLAY (CL) 10 – 12 115 1,860 

SANDY LEAN CLAY (CL) 12 – 14 115 920 

SANDY LEAN CLAY (CL) 14 – 15 115 1,240 
 

(BASED ON BORING B-2) 
 

Soil Type Depth Range, ft. γ, pcf c, psf 
SANDY LEAN CLAY (CL) 0.6 – 2 115 1,120 

SANDY LEAN CLAY (CL) 2 – 4 115 1,360 

SANDY LEAN CLAY (CL) 4 – 6 115 1,700 

SANDY LEAN CLAY (CL) 6 – 10 115 2,000 

SANDY LEAN CLAY (CL) 10 – 12 115 1,380 

SANDY LEAN CLAY (CL) 12 – 15 115 2,000 
 

(BASED ON BORING B-3) 
 

Soil Type Depth Range, ft. γ, pcf c, psf 
SANDY LEAN CLAY (CL) 0 – 6 115 2,000 

SANDY LEAN CLAY (CL) 6 – 8 115 1,980 

SANDY LEAN CLAY (CL) 8 – 12 115 2,000 

SANDY LEAN CLAY (CL) 12 – 14 115 480 

SANDY LEAN CLAY (CL) 14 – 16 115 300 

SANDY LEAN CLAY (CL) 16 – 20 115 1,500 
 

(BASED ON BORING B-4) 
 

Soil Type Depth Range, ft. γ, pcf c, psf 
SANDY LEAN CLAY (CL) 0 – 20 115 2,000 
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Memo 
Date: Monday, May 17, 2021 

Project: Northlake Forest Subdivision Drainage Improvement Project 

To: Mr. Mark Rotz, PE – R.G. Miller Engineers, Inc. 

From: Jeremy Blevins, PE, CFM 

Subject: Drainage Analysis 

This memorandum provides the results of a drainage analysis associated with the proposed storm sewer 
improvements within the Northlake Forest subdivision in Harris County Precinct 3.  The Northlake Forest 
subdivision is roughly bound by Spring Cypress Road on the south, Huffmeister Road on the north, and 
Telge Road on the east.  Exhibit 1 provides a vicinity map of the project area.  The subdivision 
experienced significant structural flooding during the Tax Day flood of 2016 and Hurricane Harvey in 
2018.  The following paragraphs provide background information on the project area, discuss the 
proposed storm sewer improvements and present the results of the hydraulic analysis associated with the 
project. 

Project Background 
The Northlake Forest Subdivision conveys stormwater runoff through a storm sewer system and curb and 
gutter streets.  The storm sewer system drains to a system of detention ponds within the neighborhood.  
The central pond drains north to Harris County Flood Control District (HCFCD) Unit L106-00-00. The 
outfall for Unit L106-00-00 has a flap gate to minimize backflow into the neighborhood from Little Cypress 
Creek (HCFCD Unit L100-00-00).  The southeastern pond drains to a 60-inch trunk line that runs north 
along Spring Cypress Road thence to Telge Road and to Little Cypress Creek.  Both the trunk line and 
Unit L106-00-00 ultimately drain into Little Cypress Creek.  The general topography of the subdivision 
slopes towards the southeast.  The subdivision is currently mapped within FEMA effective Special Flood 
Hazard Area Shaded Zone X, which indicates that the entire subdivision lies within the 0.2% annual 
chance (500-year) floodplain of Little Cypress Creek, as shown in Exhibit 2. 

In 2019, HDR Engineering, Inc. (HDR) completed a preliminary drainage study for the Recovery & 
Resiliency Division of the Harris County Engineering Department (HCED-RRD).  In that study, HDR 
recommended a series of storm sewer improvements to reduce the potential for nuisance street ponding 
and to reduce the risk of flooding associated with limited existing storm sewer capacity.  Harris County 
Flood Control District has also undertaken the Little Cypress Creek Frontier Program which will reduce 
the risk of structural flooding within the Little Cypress Creek watershed and the Northlake Forest 
subdivision. 

As a part of the current study phase of the Northlake Forest subdivision project, HDR has analyzed the 
existing storm sewer system and proposed improvements within Sections 1 and 3 of the Northlake Forest 
Subdivision.  Exhibit 3 presents a map prepared by R.G. Miller Engineers of the existing storm sewer 
system. 

Proposed Storm Sewer Improvements 
Storm sewer improvements are proposed along Clear Point Drive, Corktree Knolls, and Medlowe Court.  
Additional inlet capacity is proposed by replacing existing Type B-B inlets with Type C-1 inlets along Light 



 
 

 

hdrinc.com 4828 Loop Central Drive, Suite 800, Houston, TX  77081-2220 
(713) 622-9264 | Texas Registered Engineering Firm F-754  

2 

 

Falls Court, Bach Springs Court, Fable Court, and Elinor Court.  The storm sewer improvements involve 
extending the existing storm sewer toward the end of each respective cul-de-sac and to provide additional 
inlet capacity.  The purpose of the storm sewer extension is to reduce nuisance ponding in those cul-de-
sacs.  The proposed storm sewers will be placed within the existing road rights of way. 

Additionally, the storm sewer outfall of System 1 will be upsized to reduce the hydraulic grade line along 
the storm sewer system.  Exhibit 4 prepared by R.G. Miller Engineers provides a layout of the proposed 
storm sewer improvements. 

Hydraulic Analysis of Storm Sewer System 

Pre-Project Conditions 
Topographic field survey, record drawings, and 2018 LIDAR topographic data were used to build a pre-
project conditions XP-SWMM model of Sections 1 and 3 of the Northlake Forest subdivision.  Drainage 
areas obtained from record drawings (see Attachment A), and peak discharge rates were computed using 
the Rational Method and NOAA Atlas 14 e, b, d values to calculate rainfall intensity values.  Table 1 
below provides those calculations. 

Table 1:  Rational Method Calculations 

 

Runoff hydrographs of the 2-year (50% annual chance), 10-year (10% annual chance), and 100-year (1% 
annual chance) storm events were computed using HEC-HMS and NOAA Atlas 14 rainfall data.  Those 
runoff hydrographs were applied at specific nodes within the XP-SWMM model to compute the hydraulic 
grade line and peak discharge of the storm sewer system for the 2-year, 10-year, and 100-year storm 
events.  Table 2 provides a summary of the drainage areas and associated XP-SWMM nodes. 

2-Year 10-Year 100-Year 2-Year 10-Year 100-Year
1A 2.54 0.0040 0.44 1.12 26.78 0.45 3.43 4.88 7.14 3.84 5.45 7.98
1B 2.60 0.0041 0.44 1.14 27.99 0.47 3.35 4.76 6.99 3.83 5.45 7.99
1C 1.63 0.0025 0.44 0.72 28.67 0.48 3.31 4.70 6.90 2.37 3.37 4.95
1D 3.32 0.0052 0.44 1.46 27.35 0.46 3.39 4.82 7.07 4.96 7.05 10.32
1E 0.94 0.0015 0.44 0.41 28.90 0.48 3.29 4.68 6.87 1.36 1.94 2.84
1F 1.89 0.0030 0.44 0.83 29.55 0.49 3.25 4.63 6.80 2.70 3.85 5.65
1G 1.21 0.0019 0.44 0.53 26.40 0.44 3.46 4.92 7.19 1.84 2.62 3.83
1I 2.49 0.0039 0.44 1.10 26.74 0.45 3.44 4.88 7.15 3.76 5.35 7.83
1J 4.46 0.0070 0.44 1.96 30.37 0.51 3.20 4.56 6.70 6.28 8.94 13.15
1K 2.22 0.0035 0.44 0.98 32.33 0.54 3.09 4.40 6.49 3.02 4.30 6.34
1L 2.82 0.0044 0.44 1.24 32.71 0.55 3.07 4.37 6.45 3.81 5.43 8.00
1M 2.58 0.0040 0.44 1.14 28.09 0.47 3.34 4.75 6.97 3.80 5.40 7.92
1N 1.26 0.0020 0.44 0.55 29.60 0.49 3.25 4.62 6.79 1.80 2.56 3.76

1O1 2.60 0.0041 0.55 1.43 30.47 0.51 3.20 4.55 6.69 4.57 6.51 9.57
1O2 6.15 0.0096 0.55 3.38 32.56 0.54 3.08 4.39 6.47 10.41 14.83 21.87
1P 1.90 0.0030 0.55 1.05 34.86 0.58 2.96 4.22 6.24 3.09 4.41 6.52

2-Year 10-Year 100-Year 2-Year 10-Year 100-Year
2B 2.53 0.0040 0.44 1.11 26.78 0.45 3.43 4.88 7.14 3.82 5.43 7.95
2C 3.76 0.0059 0.44 1.65 27.63 0.46 3.37 4.80 7.03 5.58 7.94 11.63
2D 3.02 0.0047 0.44 1.33 27.15 0.45 3.41 4.84 7.09 4.53 6.43 9.43
2E 1.76 0.0028 0.44 0.77 26.05 0.43 3.49 4.95 7.24 2.70 3.83 5.61
2F 0.52 0.0008 0.44 0.23 23.91 0.40 3.65 5.18 7.56 0.83 1.18 1.73
2G 2.57 0.0040 0.44 1.13 27.10 0.45 3.41 4.85 7.10 3.86 5.48 8.03
2H 2.38 0.0037 0.44 1.05 26.65 0.44 3.44 4.89 7.16 3.60 5.12 7.50
2I 3.53 0.0055 0.44 1.55 30.90 0.52 3.17 4.51 6.64 4.92 7.01 10.32
2J 1.84 0.0029 0.44 0.81 30.95 0.52 3.17 4.51 6.64 2.56 3.65 5.37
2K 5.12 0.0080 0.44 2.25 31.07 0.52 3.16 4.50 6.62 7.12 10.14 14.92

TC (hr)
Rainfall Intensity (in/hr) Peak Discharge (cfs)

System 2

System 1

Area ID Area (ac.)
Area

(sq. mi.) C C x A TC (min)

Rainfall Intensity (in/hr) Peak Discharge (cfs)
Area ID Area (ac.)

Area
(sq. mi.) C C x A TC (min) TC (hr)
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Table 2:  XP-SWMM Node Summary 

 

The 2018 LIDAR topographic data was linked to the nodes within the model to allow stormwater runoff to 
pond and/or flow across the terrain should the storm sewer system surcharge.  The downstream 
boundary condition of the model is based on a fixed backwater condition of the detention basin static 
water surface elevations (140 feet) and does not take into account any overflows from Little Cypress 
Creek or the flood levels in Little Cypress Creek. 

Exhibits 5, 6, and 7 provide the pre-project conditions ponding maps for the 2-year, 10-year, and 100-year 
storm events within the Northlake Forest subdivision, respectively.  As shown, no street ponding is 
expected during a 2-year storm event.  During a 10-year storm event, ponding of up to 0.75 foot (9 
inches) is expected along Clear Point Drive, Bach Springs Court, and Corktree Knolls.  During a 100-year 
storm event, widespread street ponding of depths up to 2 feet is expected, and there is a possibility of 
structural flooding near the eastern most end of Clear Point Drive.  It is also expected that storm water will 
leave the subdivision during a 100-year storm event and enter the roadside ditch of Huffmeister Road 
near its intersection with the existing pipeline easement. 

Proposed Conditions 
In order to simulate the potential benefits of the proposed storm sewer system, the pre-project conditions 
model was modified to include the proposed storm sewer improvements.  Storm sewer improvements are 
proposed along Clear Point Drive, Corktree Knolls, and Medlowe Court.  Additional inlet capacity is 
proposed by replacing existing Type B-B inlets with Type C-1 inlets along Light Falls Court, Bach Springs 
Court, Fable Court, and Elinor Court.  Where necessary, the runoff hydrographs were divided by 
percentage of proposed drainage area to simulate the effects of the proposed inlets and proposed storm 
sewer extensions.  Additionally, the storm sewer outfall to the System 1 detention basin was modified to 
the proposed size of 6’x4’ RCB with 5’x4’ restrictor plate, as shown in Exhibit 4.  Exhibits 8, 9, and 10 
provide the proposed conditions ponding maps for the 2-year, 10-year, and 100-year storm events, 
respectively. 

During a 10-year storm event, ponding depths are reduced to as much as 0.5 foot (6 inches) along Clear 
Point Drive, Bach Springs Court, and Corktree Knolls.  The extents of ponding are reduced as shown on 

1A 54 2B 51

1B 16 2C 40

1C 18 2D 50

1D 20 2E 42

1E 23 2F 45.1

1F 24 2G 48

1G 25 2H 37

1I 32 2I 49

1J 33 2J

1K 29 2K

1L 27

1M 14

1N 3

1O1 5

1O2 7

1P 9

Area ID Area ID
XP-SWMM 

Node
XP-SWMM 

Node

45

System 2System 1
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Exhibit 9.  During a 100-year storm event, ponding extents and depths are reduced throughout the 
system.  Based on the results of the 100-year storm event, the risk of structural flooding is reduced along 
Clear Point Drive.  In areas where ponding remains, the proposed ponding is reduced in depth ranging 
from 0 to 12 inches. 

Detention Assessment 
Based a comparison of peak discharge rates and runoff hydrographs, it was determined that no additional 
storm water detention is necessary.  The proposed storm sewer improvements include in-line detention 
storage near the outfalls to the existing detention basins, and the results of the XP-SWMM model indicate 
that the proposed peak discharge rates are less than the existing peak discharge rates.  Table 3 provides 
a comparison of the peak discharge rates for the existing and proposed conditions. 

Table 3:  Comparison of Peak Discharge Rates 

 

Based on the results of this analysis, the proposed project will cause no adverse impacts to flood hazard 
conditions on the receiving waterways, including downstream properties within the City of Houston, for 
storm events up to and including the NOAA Atlas 14 1% annual chance (100-year) storm event. 

Exhibits 
1. Vicinity Map 
2. Floodplain Map 
3. Existing Storm Sewer Layout 
4. Proposed Storm Sewer Layout 
5. Existing Ponding Map – 2-Year 
6. Existing Ponding Map – 10-Year 
7. Existing Ponding Map – 100-Year 
8. Proposed Ponding Map – 2-Year 
9. Proposed Ponding Map – 10-Year 
10. Proposed Ponding Map – 100-Year 

Attachments 
A. Northlake Forest Section 1 and Section 3 Record Drawings 

XP-SWMM Link Flow (cfs) XP-SWMM Link Flow (cfs)
System 1 Link 52 106 Link 52.1 106

System 2 Link 44 84 Link 44.1 81

XP-SWMM Link Flow (cfs) XP-SWMM Link Flow (cfs)
System 1 Link 52 83 Link 52 83

System 2 Link 44 61 Link 44 61

XP-SWMM Link Flow (cfs) XP-SWMM Link Flow (cfs)
System 1 Link 52 62 Link 52.1 61

System 2 Link 44 41 Link 44.1 41

2-Year Storm Event
Existing Proposed

ProposedExisting
100-Year Storm Event

10-Year Storm Event
Existing Proposed
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improvements are shown for clarity.  Refer to
record drawings for additional existing storm sewer.
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June 4, 2021   
 
 
Mr. Shawn Sturhan, PE    
Permits Manager 
Harris County Permits Division 
10555 Northwest Freeway, Suite 120  
Houston, TX  77092 
shawn.sturhan@eng.hctx.net 
 
SENT VIA ELECTRONIC MAIL: NO HARD COPY TO FOLLOW 
 
RE: Project No. 2012100253 
 Northlake Forest Subdivision Drainage Improvements 
 HCFCD Unit L106-00-00; Key Map 327-Z; Pct. 3 
 
Dear Mr. Sturhan: 
 
The referenced report has been reviewed pursuant to the HCFCD Policy, Criteria, and Procedure 
Manual and Section 3.02 of the “Regulations of Harris County, Texas for the Approval and 
Acceptance of Infrastructure.”  The goals of the review are to provide technical support to the 
Harris County Floodplain Administrator and to apply HCFCD policy and criteria where appropriate. 

This review addresses issues regarding hydraulic and hydrologic drainage design criteria only.  
Design criteria regarding the site layout of the proposed development and drainage facilities will 
be reviewed upon submittal of site plans. 

Our understanding of the report is described below.  Please see the response contained within 
the “Hydrologic & Hydraulic Technical Review” section. 

 

HCFCD Jurisdiction 
The project meets at least one of the following conditions; HCFCD criteria apply:  

• The project directly affects HCFCD Infrastructure. 
• The project proposes infrastructure to be maintained by HCFCD.  
• The project is located within a watershed where HCFCD has a regional project adopted 

by Harris County Commissioners Court. 
• A technical review has been requested by Harris County. 

Submittal Information  

Submitted Report Consulting Engineer 
Northlake Forest Subdivision Drainage 

Improvements 
May 17, 2021 

HDR Engineering, Inc. 
4828 Loop Central Drive, Suite 800  

Houston, TX  77081-2220 
TBPE Registration No. F-754 

Jeremy Blevins, PE, CFM 
TX P.E. # 109719 

9900 Northwest Freeway 
Houston, Texas 77092 

346-286-4000 
www.hcfcd.org 

 



June 4, 2021 
Shawn Sturhan, P.E. 
Harris County Permits Division 
 
Page 2 
 

Project Summary 
This memorandum provides the results of a drainage analysis associated with the proposed storm  
sewer improvements within the Northlake Forest subdivision in Harris County Precinct 3.  The 
subdivision experienced significant structural flooding during the Tax Day flood of 2016 and 
Hurricane Harvey in 2017.  Storm sewer improvements are proposed along Clear Point Drive, 
Corktree Knolls, and Medlowe Court.  Additional inlet capacity is proposed by replacing existing 
Type B-B inlets with Type C-1 inlets along Light Falls Court, Bach Springs Court, Fable Court, 
and Elinor Court.  The storm sewer improvements involve extending the existing storm sewer 
toward the end of each respective cul-de-sac and to provide additional inlet capacity.  Additionally, 
the storm sewer outfall to the System 1 detention basin was modified to the proposed size of 6’x4’ 
RCB with 5’x4’ restrictor plate. 

Detention Summary 
N/A 

Floodplain Related Information 
Based on FEMA FIRM Panel No. 48201C0410M, dated October 16, 2013, the subdivision is 
currently mapped within FEMA effective Special Flood Hazard Area Shaded Zone X, which 
indicates that the entire subdivision lies within the 0.2% annual chance (500- year) floodplain of 
Little Cypress Creek. 

Please also note that Harris County is the Floodplain Administrator for the receiving 
waterways.  All issues regarding local floodplain regulations must be coordinated through 
Harris County. 

Report Findings 
The report states, “Based on the results of this analysis, the proposed project will cause no 
adverse impacts to flood hazard conditions on the receiving waterways, including downstream 
properties within the City of Houston, for storm events up to and including the NOAA Atlas 14 1% 
annual chance (100-year) storm event.” 

Hydrologic & Hydraulic Technical Review 
HCFCD offers the following: 

The report includes statements that the project will cause no adverse impact to the receiving 
waterways, including downstream properties within the City of Houston, in storm events up to and 
including the Atlas 14 100‐year storm event.  The documentation within the report generally 
supports the conclusions stated by the engineer.  Based on the stated conclusions, HCFCD 
interposes no objection to the referenced report.  Please note, this acceptance does not 
necessarily mean that the entire report, including all supporting data and calculations, has been 
completely checked and verified.  However, the report is signed, dated, and sealed by a 
Professional Engineer licensed to practice in the State of Texas, which therefore conveys the 
licensed engineer’s responsibility and accountability.  

 

 

 



June 4, 2021 
Shawn Sturhan, P.E. 
Harris County Permits Division 
 
Page 3 
 

Additional HCFCD Criteria 
Site plans must be submitted to HCFCD for review and signature. 

The local municipal utility district will be required to maintain the proposed basin and written 
agreement between the developer and local municipal utility district for maintenance of the basins 
must be submitted with the site plans. 

Environmental Review & Permitting 
The Harris County Flood Control District’s Regulatory Compliance Department requires that 
proposed projects impacting regulated waters of the U.S. obtain and document the required U.S. 
Army Corps of Engineers permit(s) for any portions of the project located within any existing or 
proposed HCFCD right-of-way.  The type of permit required (if any) must be stated on the site 
plans even if written permit authorization from the Corps of Engineers is not required.  If written 
permit authorization is required, copies of approved Corps of Engineers permits must be 
submitted with the HCFCD Notification of Construction in Right-of-Way and submitted to the 
HCFCD Development Coordination and Inspection Department at least 48 hours prior to 
construction along with the 48-hour Pre-Construction Notification. 
 
Thank you for coordinating this project with the Flood Control District.  If you have any questions 
regarding the technical comments, please contact Mr. Wen Zhang, P.E. via email at 
Wen.Zhang@hcfcd.hctx.net.  For any other questions, you may contact me at 
chris.bennett@hcfcd.hctx.net. 
 
Sincerely, 
 
 
 
Chris Bennett 
Watershed Coordinator 
 
CB:ag 
 
 
 
 
Ltr 06-04-21 P# 2012100253 Northlake Forest INO.docx 
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