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1.0 Executive Summary

R.G. Miller Engineers, Inc. (RGME) was authorized in July 2020 by Harris County Flood Control District
(HCFCD) to prepare the “Halls Bayou Tributary Unit No. P118-25-00/01: Preliminary Engineering
Report (PER) and Design”.

The purpose of the PER is to provide a feasibility analysis and preliminary design of the recommended
drainage Alternative 3b as presented in the “Alternative Analysis Summary Report (AASR)” prepared
by LAN for Halls Bayou Tributary Unit No. P118-25-00/01. This alternative includes a proposed
detention basin, widening of the existing channels, and extension of channel P118-25-01.

HCFCD tributaries Unit Nos. P118-25-00 and P118-25-01 are located within the Halls Bayou (HCFCD
Unit No. P118-00-00) watershed in the northern portion of Harris County. The project area is generally
bounded by Hardy Toll Road to the east, Sellers Rd to the west, Hill Rd to the south, and Hollyvale
Drive to the north. See Exhibit 1 — Vicinity and Location Maps for reference.

The project is located within the 100-Year FEMA floodplain with some portions lying within the 500-
Year floodplain. The project area has experienced significant flooding in the past. The channels were
originally designed based on the TP-40 and Hydro-35 rainfall frequency. Comparing to TP-40 and
Hydro-35, the recently released NOAA Atlas 14 shows notable increase in rainfall rate and increases
the overflows from P118-26-00 and P138-00-00 to the project area and increases the risk of flooding
in the project area. Based on the results of analyzing the improvements outlined as Alternative 3b as
presented in the “AASR”, RGME determined said improvements were insufficient to meet HCFCD
criteria necessary for accomplishing the project goals. RGME worked to expand on Alternative 3b with
flood mitigation improvements that called for an increase in the size of the proposed detention pond.
The recommended flood mitigation improvements discussed in this report shows a decrease in water
surface elevation (WSEL) in the project area by means of adding a 40 ac-ft detention basin, extending
P118-25-01 approximately 2,300 ft, and increasing the existing channel cross-section to convey more
water downstream. Due to overlapping construction and design timing between the improvements
outlined in this report and other proposed improvements made along Halls Bayou, an interim
restrictor (sheet piling) is proposed at the proposed project outfall at Hill Road. This restrictor is
needed to avoid an increase in WSEL throughout the watershed downstream until the other Halls
Bayou improvements can be completed. The No Adverse Impact Study found as

determines that the proposed design will meet the Harris County Flood Control District standards for
2-yr, 10-yr, 100-yr, and 500-yr storm events. Right-of-Way (ROW) and Topographic Survey, a Phase 1
Environmental Site Assessment, and a Geotechnical Report were performed to help assess the
feasibility of the recommended flood mitigation improvements as outlined in this report.

The preliminary direct construction cost for P118-25-00/01 is approximately $7,734,632, the
preliminary ROW acquisition cost is about $15,200,000, and the pipeline relocation is about
$1,733,037. The overall cost is approximately $24,667,669, and with a 20% contingency (not applied
to the preliminary ROW acquisition) is approximately $26,561,202.76. Refer to Table 1 for a detailed
breakdown of the preliminary cost estimate.
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2.0 Introduction

2.1 Authorization

R.G. Miller Engineers, Inc. (RGME) was authorized to proceed with preparing and delivering the
Preliminary Engineering Report for the Harris County Flood Control District (HCFCD) channel
conveyance improvements and stormwater detention basin on P118-25-00 and P118-25-01 on
August 3™, 2020.

2.2 Location

HCFCD Tributaries Unit Nos. P118-25-00 and P118-25-01 are located within the Halls Bayou
(HCFCD Unit No. P118-00-00) watershed in the northern portion of Harris County. The project
area is generally bound by Hardy Toll Road to the east, Sellers Rd to the west, Hill Rd to the south,
and Hollyvale Drive to the north. Please refer to Exhibits 1 and 2 for project location.

2.3 Purpose and Scope

The purpose of this study is to provide preliminary engineering analysis and design of the
recommended improvementsbased on the “Alternative Analysis Summary Report (AASR)”
prepared by LAN for Halls Bayou Tributary Unit No. P118-25-00/01. This feasibility analysis used
topographic survey, geotechnical analysis, and H&H analysis to develop the project more
thoroughly and ensure its compliance with HCFCD drainage criteria.

3.0 Existing Conditions

The project is located within the 100-Year FEMA floodplain with some portions located in the 500-
Year floodplain. The drainage area is approximately 640 acres which consist of approximately 0.59
miles of channel P118-25-00 and 1 mile of channel P118-25-01. The project area is heavily influenced
by overflows from P118-26-00 in the west and P100-00-00 (Greens Bayou) in the north, which drains
south into P138-00-00 and eventually to P118-25-00/01. The existing layout and geometry of channel
P118-25-00 and P118-25-01 are shown in Exhibit 4 and 6. P118-25-01 drains into P118-25-00 and
ultimately outfalls to P118-00-00. The project area experiences significant flooding.

The existing Level-of-Service was evaluated by LAN and found that a 250 to 500-year LOS is provided
by the downstream end of P118-25-00 and at the upstream end and mid portion of P118-25-01. The
LOS is between 35 and 100-years at the junction of P118-25-00 with P118-25-01 and along P118-25-
01 north of Aldine Mail Route Road. A 100 to 200-year LOS is provided by P118-25-00 at the upstream
end and south of Aldine Mail Route Road, and by P118-25-01 north of Texas Auto Parts on the straight
section after meandering.

Existing storm runoff that drained into channels P118-25-00 and P118-25-01 will continue to be
conveyed by the proposed improvements. Storm runoff on Aldine Mail Route Road is currently and
will continue to be collected at two points: a junction box at the intersection with Sweeney Road, and
into reinforced concrete boxes (RCB) crossing Aldine Mail Route Road at the intersection with Henry
Road. Coordination with Harris County will need to take place regarding the replacement of the



Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

existing RCBs currently crossing Aldine Mail Route Road at the intersection with Henry Road with a
larger storm sewer system. Other existing swales and outfalls from properties will be picked captured
by proposed backslope swales and urban backslope interceptor structures.

No critical infrastructure was found located within the drainage area.

4.0 Right-of-Way and Topographic Survey

A Category 6, Condition Il Survey was performed by Miller Survey Group which consist of vertical and
horizontal control, topographic survey, and tree survey. See Exhibit 3.

The ROW survey was completed by LandTech for P118-25-00 and P118-25-01 and has been
incorporated for use in the PER. Channel P118-25-01 is located within a 100-foot ROW from Corvette
Court to Aldine Mail Road and a 50-feet easement from Aldine Mail Road to the confluence with
channel P118-25-00. Channel P118-25-00 is located within a 50-foot easement from Hill Road to the
channel’s upstream end at Aldine Mail Route.

5.0 Environmental Assessments

Environmental reports were prepared corresponding to the project footprint from the Alternatives
Analysis report as further outline below. The project footprint was modified near completion of the
PER, and a final footprint was agreed upon February 10, 2022. Additional environmental due diligence
reports will be completed during Final Design to ensure regulatory compliance in the new unstudied
areas, which are relatively small and in close proximity to the original footprint.

5.1 Phase | Environmental Site Assessment

A Phase | Environmental Site Assessment (ESA-I) was conducted by Hollaway Environmental +
Communications (Hollaway) and a report formalized July 2020. The report with approval memo
by Regulatory Compliance Section (RCS) can be found in . Based on the ESA-I report,
Hollaway found six potential Recognized Environmental Conditions (RECs) within the project area
and two RECs adjacent to the project area.

Hollaway recommends conducting a Phase Il ESA in the following areas to create a thorough
record of the existing conditions:

1) Bronco Auto Salvage — 900 Aldine Mail Route Rd

2) North Houston Pole Line — 850 Aldine Mail Route Rd
3) Bobi Metal Inc— 810 Aldine Mail Route Rd

4) Indications of solid waste disposal — 14109 Sellers Rd
5) Suspicious filled area — 14351 Henry Rd

6) Samson Disposal — 14419 Henry Rd

7) Stressed Vegetation — 14028 Sellers Rd

Detailed observations of the RECs can be found in . No Historical RECs (HRECs)
or Controlled RECs (CRECs) were found on site.



Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

5.2 Phase Il Environmental Site Assessment

Based on the Phase | ESA conducted by Hollaway, Cypress Environmental Consulting anticipates
18 soil borings are needed to further investigate the 7 potential RECs in the locations mentioned
above. The finalized Phase | ESA was provided to Cypress Environmental Consulting to determine
the scope needed for a Phase Il ESA to investigate the RECs identified in the Phase | ESA. Phase Il
ESA scope will be tailored to the final project footprint and conducted during final design.

5.3 Wetland Delineation

A wetland delineation was completed for the project site by Hollaway and summarized in a report
dated September 2021. The report and approval memo by RCS can be found in . Based
on the report, Hollaway identified thirteen aquatic features within the project limit. All the
features are non-jurisdictional under the Clean Water Act based on the Navigable Water
Protection Rule (NWPR) of 2020. An Approved Jurisdictional Determination (AJD) was provided
by USACE on 09/13/2021, which can be found in . All aquatic features were determined
to be non-jurisdictional. Additional wetland delineation and USACE request for AJD for the
additional project footprint outside the original delineation will be completed in Final Design.

5.4 Threatened and Endangered Species Assessment

A Threatened and Endangered (T&E) species habitat assessment for the project site was
conducted and summarized in a report dated April 2021. The report and RCS approval memo can
be found in Based on the report, no federally or state listed species were observed
within the project limit. There is low potential for two state-listed species, swallow-tailed kite
(elanoides forficatus) and white-tailed hawk (buteo albicaudatus), to be temporarily impacted by
the construction activities.

It is Hollaway’s professional judgement that the project site has moderate potential to support
protected breeding, wintering, and transitory migratory birds. The construction documents will
require the construction contractor to avoid activities that disturb bird habitat, including but not
limited to clearing, grubbing, and impacts to structures where migratory birds and bald eagles
might nest, until a nest habitat survey is conducted by RCS to verify active migratory bird nests
and bald eagle nests are not present. FCD performs migratory bird surveys year-round for all
clearing activities.

The contractor shall stop the construction and notify RCS if any T&E species are observed within
the construction activities. ditional project limits not already reviewed will be completed in final
design.

5.5 Cultural Resources Investigation Reports

The Cultural Resources Investigation Report is included in

Concurrence from the Texas Historical Commission (THC) was received on 10/29/2021, with no
additional investigation required. The concurrence can also be found in along with
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the RCS memo. However, should this project ultimately include any federal funding, additional
consultation with THC/SHPO under Section 106 of the National Historic Preservation Act will be

required.

Additional cultural resources investigation for the additional project footprint outside the original
investigation will be completed in final design.

6.0 Geotechnical Report

A geotechnical report was provided by Terracon on April 8, 2022. The report is attached as

. The scope of service for this project included 21 test borings to depths ranging from approximately
20 to 30 feet below existing natural ground. Terracon has completed 20 soil borings as of the writing
of this report due to inaccessibility to a private property within the project area. These borings were
used to provide findings as outlined in Completed boring locations can be found in

Based on analysis of the completed soil borings, Terracon found fill soils at borings B-1, B-3, B-4, C-3,
C-11, C-12, and C-13 from ground level to approximately 2 to 6 feet in depth. Soil observed within the
excavation area were classified as lean clay, lean clay with sand and sandy lean clay underlain by fat
clay, clayey sand, silty sand, poorly graded sand with silt, or silt with sand soils to the boring
termination depths. The soils observed within the excavation depths are generally non-dispersive to
intermediate dispersive based on testing. Soils classified as lean clay with sand and sandy lean clay
that did not show dispersive potential can be used as select fill in accordance with Section 02314 of
the 2020 HCFCD Standard Specifications.

Based on Crumb and Double Hydrometer tests, dispersive soils were observed in the borings. To
reduce the potential of the dispersive soils eroding, backslope swales and drainage interceptor
structures are proposed as per HCFCD Policy Criteria & Procedure Manual (PCPM). Terracon also
recommended the geotechnical engineers should collect soil samples for laboratory testing and
approval before utilizing fill soils.

Dry drilling techniques were performed at all the borings performed to evaluate groundwater
conditions at depths from 10 to 30 feet. Generally, seepage that occurs in clay soils is minor and can
likely be managed by sumps and pumps. However, groundwater was initially observed at 10 feet
below existing grade at borings C-12 and C-13 and 13 feet below existing grade at boring C-8 and rose
to about 3 to 4 feet after about one day. It is recommended additional piezometers be installed to the
planned excavation depths in areas where significant rises in groundwater were observed. It is also
recommended pump tests be performed to determine the in-site hydraulic conductivity of the soils
at the bottom of the planned excavations.

Slope Stability Analyses were performed using the commercial slope stability software program,
SLIDE. The test included short-term, long-term, and rapid drawdown conditions. Based on the test
results, Terracon confirmed the side slope configuration being utilized in the channel and basin design
of 4 Horizontal (H) to 1 Vertical (V) or flatter with a maximum depth of 9 ft is acceptable and meets
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the minimum safety factor requirements. Side slopes area suggested to be protected with rip-rap,
geofabrics, or vegetation with an aggressive root system at locations of concentrated high velocity
water flow such as at channel bends and nearby inlet or outfall structures. Routine maintenance of
the side slopes should be performed to reconstruct areas where sloughing and/or erosion have
occurred.

7.0 Hydrology ad Hydraulic (H&H) Analysis

7.1 H&H Analysis

An Alternatives Analysis Study was originally conducted by Lockwood, Andrews & Newnam, Inc.
(LAN) and was completed October 2018 to analyze and describe the existing flooding conditions
within P118-25-00/01 and surrounding catchment area, and to propose alternative improvements
for the flood risk mitigation. The project area is significantly influenced by overflow from P118-
26-00 and Glen Oak Subdivision in the west and P100-00-00 in the north, which drains into P138-
00-00 and then to the project area. The report by LAN is shown in . The hydraulic and
hydrologic models were developed using pre-Atlas 14 for 2-yr, 10-yr, 100-yr, and 500-yr storm
events.

The original precipitation frequency estimates used to design the channels in LAN’s “Alternative
Analysis Summary Report (AASR)” were based on the most current available analysis of rainfall
rates at that time from TP-40 (U.S. Weather Bureau, 1961) and Hydro-35 (NOAA, 1977). In
September 2018, National Oceanic and Atmospheric Administration (NOAA) released the NOAA
Atlas 14 precipitation frequency estimates, and the rainfall rates have a notable increase for a
100-yr event compared to TP-40 and Hydro-35. While the increased rainfall rates provide a change
to the original H&H results, the updated NOAA Atlas 14 100-year rainfall rates and resulting water
surface elevations (WSELs) were approximated by the previous effective 500-year storm event as
further explained in

In the study found in , LAN utilized 2008 and 2018 LiDAR as existing conditions terrain
and developed the combined 1D/2D Baseline Condition Model focus on four key hydraulic
features: 1D cross section, 2D flow area, lateral structures and 2D connectors, and boundary
conditions. Based on the model, ponding was estimated through project area for 2-yr, 10-yr, 100-
yr, and 500-yr storm events. LAN provided eight combinations of improvement features
(detention basins, channel improvements, and a channel extension) as potential flooding
mitigation improvements. Based on coordination between LAN and HCFCD, alternative 3b was
selected as it provides the best balance between cost and benefits while satisfying HCFCD
drainage criteria in future conditions. Due to the multiple proposed system improvements in this
area and the uncertain construction schedules, it is possible that the proposed improvements for
P118-25-00/01 may negatively impact the WSEL for Halls Bayou. Therefore, an interim
conveyance restrictor (using sheet piling) was added to the project improvements to prevent any
adverse impacts. Adding an interim restrictor (sheet piling) at the project outfall at Hill Rd can
prevent increasing WSEL throughout the watershed. If said sheet piling restrictor fails, there will
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be downstream impacts to Halls Bayou. Detailed design methodology can be found in

As part of the preliminary design efforts for the PER, a No Adverse Impact Study was conducted
by HT&J, LLC based on drainage alternative 3b from the AASR, updated by and coordinated with
RGME, and summarized in a report dated March 15, 2022. The report can be found in

The report analyzes the project improvements for alternative 3b, determines the feasibility of
said improvements with supporting topographic data and preliminary design, and improves upon
those improvements to provide a design that achieves all project criteria.

In the study found in HT&J updated LAN’s model by replacing the existing condition
terrain with the surveyed existing surfaces overlayed to the 2018 LiDAR and re-calculated the
combined 1D/2D baseline conditions. Based on the model, HT&J provided the ponding condition
with more details in 2-yr, 10-yr, 100-yr, and 500-yr storm events ( ).
Based on the revised modeling results, HT&J recommended a detention basin with minimum 40
ac-ft volume with increased bottom width and increased depth of the weir structure at the
detention basin outfall into channel P118-25-01. HT&J also recommended reducing the opening
of the sheet piling upstream of the outfall at Hill Rd to achieve no adverse impact on Halls Bayou.
Based on these updated improvements, HT&J demonstrated significant flood risk reduction
benefits and no adverse impacts. Detailed recommendations for the project improvements are
listed in Section 9.0 and detailed analysis and design methodology can be found in

While criteria set by the Texas Water Development Board (TWDB) suggests modeling 2-yr, 5-yr,
10-yr, 25-yr, 50-yr, 100-yr, and 500-yr storm events, analysis for this project only consisted of 2-
yr, 10-yr, 100-yr, and 500-yr based on the criteria set by HCFCD and deemed adequate for the
analysis of the channels and improvements for this project.

H&H analysis will continue in final design to capture any additional changes to the project
configuration and incorporate spatially varied Manning’s n-values into the 2D areas of the model.

7.2 Oak Glen Place Subdivision

Neighborhood drainage improvements are proposed by Harris County Engineering Department
(HCED) — Recovery and Resiliency Division (RRD) for the Oak Glen Place Subdivision, as shown in
Exhibits 9 and 10. Drainage from the proposed improvements will outfall into the P118-25-00/01
system. In existing conditions, the Oak Glen Place subdivision experiences structural flooding
during extreme storm events. HCED-RRD is currently in the design phase for improving the Oak
Glen subdivision drainage system to alleviate flooding experienced within the subdivision to a
100-yr level of service (LOS). The improvements consist of constructing an underground storm
sewer system to supplement the existing roadside ditches that in existing conditions are deemed
inadequate to convey and store the storm runoff, as well as a detention pond. The size of the
detention pond to serve solely Oak Glen Place subdivision will be sized based on Harris County
design criteria, along with coordination and approval from HCFCD. However, said detention pond
is located within the footprint of the detention pond detailed in this PER for the P118-25-00/01
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improvements. The detention pond for P118-25-00/01 will be sized to include the detention
needed from the Oak Glen Place subdivision improvements based on HCFCD design criteria.

A detailed technical engineering memorandum to document the discharge hydrographs was
prepared by Neel-Schaffer documenting the methodology used to generate the pre-Atlas 14
outflow hydrographs from the proposed storm sewer system of Oak Glen Place subdivision.

The hydrographs for the subdivision were obtained from the PCSWMM model for the Oak Glen
Place subdivision for the pre-Atlas 14 rainfall 2-year, 10-year, 100-year, and 500-year storm event,
and existing and ultimate condition hydrographs were developed. More information can be found
at

The pre-Atlas 14 rainfall hydrographs were included by HT&J for use in the P118-25-00/01 analysis
to size the detention necessary for the P118-25 project and Oak Glen Place subdivision Drainage
Improvement and confirm no adverse impacts.

7.3 Aldine Village Subdivision

Neighborhood drainage improvements are proposed by HCED-RRD for the Aldine Village
Subdivision, as shown in Exhibits 11 and 12. Drainage from the proposed improvements will
outfall into the P118-25-00/01 system. In existing conditions, Aldine Village subdivision
experiences structural flooding during extreme storm events and the eastern portion of the
project ultimately outfalls to P118-25-01. HCED-RRD is currently in the design phase for improving
the Aldine Village subdivision drainage system to alleviate this flooding. The improvements
consist of installing an underground storm sewer system (24-inch reinforced concrete pipes (RCP)
to 6-ft x 3-ft (RCB)) beneath Sellers Road and upsizing existing underground storm sewer system
to 6-ft x 3-ft RCB along Corvette Court that will ultimately outfall to P118-25-01 by way of drainage
channel. Coordination between HCED-RRD and HCFCD has taken place so the proposed detention
pond detailed in this PER will be sized to include the detention needed from the Aldine Village
subdivision improvements.

A detailed technical engineering memorandum to document the discharge hydrographs was
prepared by LAN documenting the methodology used to generate the pre-Atlas 14 outflow
hydrographs from the proposed storm sewer system of Aldine Village into HCFCD tributary.

The hydrology was developed using HEC-HMS, and then applied to the InfoWorks ICM to build
the hydraulic model. Detailed description of the methodology can be found at

The pre-Atlas 14 rainfall hydrographs were included by HT&J use in the P118-25-00/01 analysis to
size the detention necessary for the P118-25 project and Aldine Village Subdivision Drainage
Improvement and confirm no adverse impacts.

7.4 Future Land Use Changes

Future land use changes in the project drainage area require compliance with Harris County and
Harris County Flood Control District regulations, including storm water detention, to mitigate
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increased flows associated with development. The recommended drainage improvements for
P118-25-00/01 are adequate for anticipated future development in the drainage area when
developed in compliance with County regulations.

8.0 Utility Conflicts

There are private utilities, water lines, and sanitary sewer that may be impacted by the project. As
part of the study, private utility maps and topographic information was reviewed, and a utility conflict
matrix is provided in Table 2. Details of necessary relocations will be investigated further in the final
design.

8.1 Water

Sunbelt Fresh Water Supply District provides water to properties adjacent to the project. The
surveyor located water valves on the back of the properties adjacent to the channel. The surveyor
also found water meters for each mobile home within the mobile home property developments.
Water meters that serve the mobile homes within the project improvement limit are anticipated
to be removed with the houses if acquisition determines the removal of a mobile home is
necessary. Landscape irrigation systems within the ROW acquisition limit will also be removed.
Pressure release valves will be relocated outside of the ROW acquisition limit. Coordination with
Sunbelt Fresh Water Supply District to abandon and remove or to relocate the water lines as
necessary before the construction of the proposed improvements.

8.2 Sanitary Sewer

No public sanitary system owned by the city, county, or MUD were located within the project
limit. Several properties adjacent to the project have their own On-site Sewage Facilities (OSSF)
within their property limits. Sanitary cleanouts were located by the surveyor within the properties
adjacent to the channels. As part of expanding the channel to the proposed limits, sanitary
cleanouts and service lines that serve structures within the ROW acquisition limit will be removed.
If building structures are not anticipated to be impacted by the proposed development, the
cleanouts and service lines will need to be relocated. Coordination with the property owners to
relocate or abandon the impacted private sanitary sewer systems will be necessary prior to the
construction of the proposed improvement.

8.3 Electric — Conditions/Impacts

The project area is served by CenterPoint Energy Electric. Based on utility research, overhead
power lines are located along the back of the properties adjacent to the channel ROW. Power
poles on the north side of Hill Road will be impacted by the expansion of P118-25-00. Expansion
of P118-25-01 will impact power poles on the west and east side of the channel. The channel
extension of P118-25-01 will impact the power poles from the existing upstream end of P118-25-
01 to Hollyvale Drive. Heavy equipment shall maintain 10 ft clearance from overhead distribution
power lines and 15 ft from transmission power lines during construction. Coordination with
CenterPoint Energy will be needed to relocate power poles before the construction of the
proposed improvements.
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8.4 Pipelines/Gas Lines — Conditions/Impacts

According to the topographic surveying in Exhibit 3, CenterPoint Energy Gas, Sunoco Pipeline,
British Petroleum (BP), Enterprise Products, and Explorer have pipelines located within and close
to the project area. CenterPoint Energy’s 10-inch pipeline and Sunoco Pipeline’s 8-inch pipeline
cross both channel P118-25-00 and channel P118-25-01. A 10-inch pipeline, formerly owned by
BP, and Enterprise products’ 10-inch pipeline were found crossing P118-25-01. Multiple pipeline
owners were contacted to determine the current owner of the formerly owned BP pipeline, but
none took ownership of the line. Field crews identified previous BP pipeline markers still in the
area further from the project site indicating this line was ultimately abandoned when BP left
Texas. The contractor should tap the line to confirm its status during construction. The expansion
of the channels is anticipated to impact the crossing pipelines. Explorer’s 10-inch pipeline is
located along P118-25-01 south of Hollyvale Drive. Explorer’s pipeline will not be impacted by the
improvement since it is outside of the project limit.

CenterPoint Energy also has service lines along Hill Rd, Aldine Mail Route Rd, and back of
properties south of Hollyvale Drive. The 2-inch service lines crossing channel P118-25-00 at Aldine
Mail Route Rd. are anticipated to be affected by the proposed 9-ft x 6-ft culvert boxes. The rest
of the service lines are outside the limits of the proposed channel improvements; thus, no
conflicts are anticipated.

Coordination and detailed agreements with the utility owners will be necessary prior to
construction to determine how pipelines need to be relocated or adjusted. Detailed breakdown
of estimated cost to relocate the existing pipelines can be found in Table 3. This estimate assumes
the pipeline companies have prior rights and will need to be compensated. This will be further
investigated in coordination with the pipeline companies during final design.

8.5 Telecommunications — Conditions/Impacts

Telecommunications are served by AT&T, Comcast, and Crown Castle in the project area. AT&T
and Comcast lines that are located adjacent and parallel to the channel ROW are not anticipated
to be impacted by the proposed improvements. Crown Castle lines are running along Hollyvale
Drive and Hill Rd outside of the channel improvement limit. AT&T, Crown Castle, and Comcast’s
underground utilities and utility poles with overhead lines crossing the channel will be impacted
by the channel widening and will require relocation of the utility poles and underground facilities.

9.0 Flood Mitigation Recommendations

The recommended drainage improvements for P118-25-00/01 are listed below:

1) Construction of a detention basin at north of Aldine Mail Route Road between residential area
Oak Glen Place and P118-25-01, see Exhibit 7. The basin is 9 feet deep and provides storage
volume that satisfies the 40 ac-ft detention with requirement with free board. The basin
outfalls to P118-25-01 through a 24-inch (RCP) with 12-inch restrictor and an inflow structure
with 100-foot bottom and 5.3 feet in depth. A wet bottom detention basin with green features
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was considered, but due to the proximity to an airport the proposed detention pond is within
the Federal Aviation Administration (FAA) exclusion zones.

2) Altering the existing channel to a wider and deeper cross section. The bottom of the channel
will be widened to 25 feet with a 4:1 side slope to the top of bank. The channel depth will be
increased by 1.4 feet, on average, for P118-25-00 and 2.1 feet, on average, for P118-25-01 to
increase conveyance. See channel cross-sections in Exhibit 5.

3) Extending P118-25-00 by 2,770 feet north to Hollyvale Drive to help contain the overflow from
P138-00-00. The channel extension is designed to have a 4:1 side slope, be 8 feet in depth,
and contain a bottom width of 25 feet.

4) Replace the single 9-foot x 4-foot RCB connecting P118-25-01 across Aldine Mail Route Rd
with two 9-foot x 6-foot RCBs and one 8-foot x 6-foot RCB.

5) Install a temporary restrictor (sheet piling) with 15-foot opening at upstream of Hill Rd to
reduce the WSEL throughout the watershed downstream.

6) The channel alignment was adjusted from the configuration in the Alternatives Analysis to
reduce impacts to existing structures. The detention basin size and configuration was also
adjusted to provide increased capacity to fully mitigate increased flows from the Oak Glen
Place and Aldine Village projects by HCED-RRD.

See for detail preliminary design.

10.0 Water Quality Features

A 20-foot buffer for maintenance access is proposed on both side of channels and around the
detention basin. Maintenance access plans can be found at sheets 29 -31. A floatables
collection structure is proposed at the upstream end of the restrictor pipe in the detention basin. A
15 ft wide all-weather access road is proposed from Sellers Road to the detention basin outfall for
access to the top of the floatables collection structure. See for floatables collection screen
detail on sheets 35-36. Detailed layout of the detention basin can be found at page 21.

Tiered culverts were suggested by and discussed with HCFCD at Aldine Mail Route Road to improve
storm water quality upstream. However, after further investigation by RGME and HT&J and changes
to the size of the culvert crossings at Aldine Mail Route due to incorporating the Harris County RRD
projects, there is insufficient cover to accommodate pipes more than 6 feet in height. Additionally,
incorporating the Harris County RRD projects required increasing the size (widths) of the culvert
crossing from two 9-ft x 6-ft RCBs to two 9-ft x 6-ft RCBs and one 8-ft x 6-ft RCB. This increase utilizes
the usable channel width, eliminating alternatives for providing tiered culverts within the proposed
channel section.

Additional water quality features, such as extended detention, are to be evaluated in final design.

11.0 Right-of-Way Acquisition

The existing channel ROW is proposed to be expanded to 155 feet to fit the proposed channel section
with 10-ft backslope swales and 20-ft maintenance berms on each side. For budgetary purposes, if
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the proposed ROW occupies at least 40% of the parcel, it is assumed that all of the parcel will need to
be acquired. LAN identified 48 total parcels to be acquired including 2 properties where the whole
property value was budgeted, as further illustrated in . The total acquired area
was estimated at 35.2 acres with 42 structures within the area that will be impacted by the proposed
improvements.

As a result of the topographic survey and a more detailed layout of the improvements, RGME also
performed a ROW acquisition analysis to obtain a more accurate estimate of acquired acreage. Using
the same assumption as LAN, RGME used the value for the whole property for budgetary purposes if
the proposed ROW occupies 40% of the parcel. RGME identified 39 total parcels to be acquired in the
project area, including 3 parcels where the whole property value was budgeted. Within the acquired
parcels, approximately 53 structures will be impacted by the construction. The number of impacted
structures may vary throughout the life of design due to many structures being mobile homes that
may or may not remain in the same location. During investigation, RGME found a noticeable increase
and decrease in structure amounts through aerial images at different points in time.

The proposed 155-foot-wide acquisition will be necessary throughout the entire project except at the
southern tie-in between the proposed channel section and existing channel section just north of Hill
Road. At this location, the channel tapers down from the proposed section, as shown in Exhibit 5, to
the existing section just north of the Hill Road bridge. Due to this taper, the full acquisition of 155 feet
is not necessary. However, maintenance will still require access to the channel from Hill Road. We
recommend two access easements be obtained, one at 923 Hill Road and another at 1005 Hill Road,
to allow for access to the proposed maintenance access road along the channel’s western boundary.
The total anticipated acquisition area is 32.41 acres. The ROW acquisition information can be seen in
Exhibit 8.

One parcel is necessary from the AISD Odom Weaver Elementary campus. Construction on this parcel
is limited to the summer months when school is out of normal session. A fence separating the
remaining school property from the proposed channel is needed. While fence is proposed around the
entire project limits in only the fence separating the school property from the proposed
channel has been determined as necessary at this time. The need for the remainder of the fence will
be determined during final design.

12.0 Preliminary Cost Estimate

The preliminary direct construction cost estimate for P118-25-00/01 is approximately $7,734,632, the
preliminary ROW acquisition cost estimate is about $15,200,000, and the pipeline relocation estimate
is about $1,733,037. The overall cost estimate is approximately $24,667,669, and with a 20%
contingency (not applied to the preliminary ROW acquisition) is approximately $26,561,202.76. Refer
to Table 1 for a detailed breakdown of the preliminary cost estimate.

Once the PER is accepted by Harris County Commissioners Court, the design of the improvements
outlined in the PER will be able to begin. The design is anticipated to take a total of 313 calendar days,
starting April 28, 2022 with the request for a Purchase Order and ending March 6, 2023. Construction



Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

is anticipated to take a total of 502 calendar days, beginning March 27, 2023 and ending August 9,
2024. See for project schedule through design and construction.

13.0 Permitting and Approval Requirements

Plan approval by the Harris County Engineering Department is required for work in the Harris County
ROW. Plan approval by the Texas Water Development Board is required under the terms of the Flood
Infrastructure Fund grant. The oil and gas pipeline easement may require a permit for crossing
modifications if it is determined the easements are superior to the existing HCFCD channel easements.
It is assumed the pipeline companies have prior rights and will need to be compensated, but this issue
will be further resolved during final design.

14.0 Public Engagement

A virtual public meeting was held May 19, 2021 to make affected stakeholders in the project area
aware of the Flood Risk Reduction Projects in Halls Bayou for Bond IDs C-25 and C-28. The project
covered in this PER is Bond ID C-28 that includes channels P118-25-00 and P118-25-01. The
presentation from that virtual public meeting can be found as
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EXHIBIT 1
VICINITY & LOCATION MAPS
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EXHIBIT 2
FEMA MAP
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EXHIBIT 3
TOPOGRAPHIC SURVEY
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EXHIBIT 4
EXISTING CROSS-SECTIONS
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EXHIBIT 5
PROPOSED CROSS-SECTIONS
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EXHIBIT 6
EXISTING STORM LAYOUT
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Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

EXHIBIT 7
PROPOSED STORM LAYOUT



M:\04543.007 P118-25-00 & P118-25-01 STORMWATER DETENTION BASIN & CHANNEL IMPROVEMENTS\CAD\EXHIBITS\EXH - PROP AND EXISTING.DWG | SAVED: Thursday, March 3, 2022 4:11:58 PM | PLOTTED: Thursday, March 3, 2022 4:13:06 PM
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Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

EXHIBIT 8
ROW ACQUISITION EXHIBIT
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Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

EXHIBIT S

OAK GLEN PLACE SUBDIVISION
EXISTING DRAINAGE SYSTEM
LAYOUT
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Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

EXHIBIT 10

OAK GLEN PLACE SUBDIVISION
PROPOSED DRAINAGE SYSTEM
LAYOUT
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Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

EXHIBIT 11

ALDINE VILLAGE SUBDIVISION
EXISTING DRAINAGE SYSTEM
LAYOUT
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Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

EXHIBIT 12

ALDINE VILLAGE SUBDIVISION
PROPOSED DRAINAGE SYSTEM
LAYOUT
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Halls Bayou Tributary Unit No. P118-25-00/01 - 2021
HCFCD Project ID P118-25-00-E001

TABLE 1
PRELIMINARY COST ESTIMATE



HARRIS COUNTY FLOOD CONTROL DISTRICT
Standardized Construction Cost Estimate
USING HCFCD STANDARD PAY ITEMS

Project ID
Submittal:
Date:
Prepared By:

Halls Bayou Tributary Unit No. P118-25-00/01

Preliminary Cost Estimate

4/1/2022

R.G. MILLER ENGINEERS

Pay Item Description Long Desc Incidental Spec Units Unit Bid Price Total Bid Price
1555-01 Traffic Control TRAFFIC CONTROL (02767) LS 2| $ 100,000.00 | $ 200,000.00
1562-01 Construction Fence CONSTRUCTION FENCE LF 20283| $ 3.00 | $ 60,849.00
2120-02 Debris & Trash Removal DEBRIS AND TRASH REMOVAL AND cy
DISPOSAL IN A LANDFILL 56| $ 30.00 | $ 1,680.00
2120-03 Rem. & Dis. of Concrete Rubble |REMOVE & DISPOSE OF CONCRETE oy
RUBBLE AND CONCRETE 918 32.00|$ 29,360.59
2120-04 Rem. & Dis. of All Pipe REMOVE & DISPOSE OF ALL PIPE (01565) LF 941 12.00 | § 11,292.00
2120-08 Rem. & Dis. of Metal Guard Fence [REMOVE & DISPOSE OF METAL GUARD |(01565) LF 5.00
FENCE 4255 21,275.00
2120-09 Rem. & Dis. of Tires <= 16" REMOVE & DISPOSE OF TIRES <= 16" |(01565) EA 13| $ 23.00 299.00
2120-10 Rem. & Dis. of Tires > 16" REMOVE & DISPOSE OF TIRES >16" (01565) EA 13| $ 27.00 351.00
2120-19 Remove & Dispose of Storm REMOVE & DISPOSE OF STORM (01565) EA
Sewer Manhole SEWER MANHOLE 119 450.00 | $ 450.00
2120-21 Remove & Dispose of Sanitary REMOVE & DISPOSE OF SANITARY (01565) LF
Sewer Pipe SEWER PIPE 100 20.00 2,000.00
2120-23 Remove & Dispose of Inlet REMOVE & DISPOSE OF INLET (01565) EA 10 400.00 4,000.00
2120-24 Remove & Dispose of Water Line |REMOVE & DISPOSE OF WATER LINE _ |(01565) LF 200 10.00 2,000.00
2120-33 Dismount Rim, All Diameters DISMOUNT RIM (IF ATTACHED TO TIRE),|(01565) EA
ALL DIAMETERS 26| $ 30.00 | $ 780.00
2120-46 Rem. and Dis. of Asphalt Pvmt. REMOVE & DISPOSE OF ASPHALT (01565) SY
PAVEMENT & SUB GRADE 3534| $ 11.00 | § 38,872.78
2200-02 Site Preparation & Restoration SITE PREPARATION & RESTORATION, |(01520) (01565) EA
INCLUDING FACILITY FOR ENGINEER _ [(01580) (02120) 19 200,000.00 | $ 200,000.00
2220-06 Demolition, Septic Tank Removal [DEMOLITION, SEPTIC TANK REMOVAL ((02120) EA
5 8 3,000.00 | $ 15,000.00
2233-01 Clearing and Grubbing CLEARING & GRUBBING (02120) AC 42| § 6,000.00 | $ 250,162.40
2241-01 Care and Control of Water CARE AND CONTROL OF WATER (02269)(02120) LS
(02462)(Plans) 19 100,000.00 | $ 100,000.00
2269-01 Trench Shoring System, 5t0 20 |TRENCH SHORING SYSTEM,5 TO 20 LF
feet FEET 552| $ 4.00 | $ 2,208.00
2315-02 Excavation & Off-site Disposal EXCAVATION & OFF-SITE DISPOSAL (02120) (02911) CcY 219169 $ 15.00 | § 3,287,535.00
2315-06 B/S Drainage System Swales BACKSLOPE DRAINAGE SYSTEM LF
SWALES 19227| $ 4.00 | $ 76,908.00
2361-02 Reinforced Silt Fence REINFORCED SILT FENCE (02120) LF 12936| $ 2.00|$ 25,872.00
2364-02 Filter Dam - Type 2 FILTER DAM - TYPE 2 (02120) (02378) L
(02921) 50 45.00 2,250.00
2365-01 Stabilized Construction Access STABILIZED CONSTRUCTION ACCESS |(02120) (02378) SY 896 22.00 19,712.00
2366-01 Inlet Protection Barrier INLET PROTECTION BARRIER (Plans) EA 35 120.00 4,200.00
2368-02 Floatables Screen System FLOATABLES SCREEN SYSTEM (03310) (Plans) EA 1 8,000.00 8,000.00
2376-03 Concrete Channel Lining, 6" CONCRETE CHANNEL LINING, 6" (02316) (03310) SY
NOMINAL THICKNESS 1385| $ 80.00 | $ 110,835.56
2376-04 Concrete Channel Lining, 8" CONCRETE CHANNEL LINING, 8" (02316) (03310) SY
NOMINAL THICKNESS 921] $ 120.00 | $ 110,560.00
2376-06 Concrete Interceptor Structure CONCRETE INTERCEPTOR (02316) (03310) SY
STRUCTURE 363| $ 110.00 | $ 39,930.00
2378-01 Riprap, Gradation No. 1 RIPRAP,GRADATION NO. 1 (02315) (02316) SY 6047( $ 95.00 | $ 574,443.89
2462-15 Steel Sheet Piling 25-Foot to 35- [STEEL SHEET PILING 25 FOOT LONG (02316) (PLANS) LF
Foot TO 35 FOOT LONG 95 $ 100.00 | $ 9,500.00
2516-07 Cut and Plug Water Main CUT AND PLUG WATER MAIN EA 19 1,500.00 [ $ 1,500.00
2611-05 42" RCP 42-INCH REINFORCED CONCRETE PIPE|(02316) (02321) LF
(03310) 40| $ 165.00 | $ 6,600.00
2611-06 48" RCP 48-INCH REINFORCED CONCRETE PIPE|(02316) (02321) LF
(03310) 120| § 180.00 | $ 21,600.00
2611-15 12" RCP 12-INCH REINFORCED CONCRETE PIPE|(02316) (02321) LF
(03310) 128| $ 40.00 | $ 5,120.00
2612-41 6'x4'RCB 6'x 4' REINFORCED CONCRETE BOX (02316) (02321) LF
(03310) 182| § 400.00 | $ 72,800.00
2612-63 8'x6'RCB 8'x 6' REINFORCED CONCRETE BOX (02316) (02321) LF
(03310)
286| $ 600.00 | $ 171,600.00
2612-73 9'x 6'RCB 9'x 6' REINFORCED CONCRETE BOX (02316) (02321) LF
(03310) 571 $ 800.00 | $ 456,800.00
2630-30 Manhole for Concrete box MANHOLE FOR CONCRETE BOX (02120) (02316) EA
(02321) (03310) 41 % 1,500.00 | § 6,000.00
2632-72 Headwalls and Wingwalls (Cast-in-{HEADWALLS AND WINGWALLS (CAST- ((02120) (02316) EA
Place) IN-PLACE) (03310) 41 8 17,200.00 | $ 68,800.00
2642-02 24" CMP 24-INCH CORRUGATED METAL PIPE (02120) (02316) LF
(02321) 2104 $ 65.00 | $ 136,760.00
2751-04 Concrete Pavement, 8" CONCRETE PAVEMENT, 8" THICKNESS |(02752) (02753) sy
943| $ 100.00 | $ 94,333.33
2754-01 Concrete Driveway CONCRETE DRIVEWAY (02316) (02336) sy
(02751) 119 § 45.00 | $ 5,340.00
2771-02 Concrete Curb CONCRETE CURB (02752) (02753) LF $ 6.00
(03310) 110 $ 660.00
2820-01 Rem. & Rep. 6' Chainlink Fence |REMOVE AND REPLACE 6' CHAINLINK LF $ 5.00
FENCE 6121 $ 30,605.00
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2820-03 Rem. and Rep. 4 Str. B/Wire REMOVE AND REPLACE 4 STRAND LF $ 5.00
Fence BARBED WIRE FENCE 1914 $ 9,570.00
2820-09 8' Chain Link Fence 8' CHAIN LINK FENCE LF $ 15.00
20730 $ 310,950.00
2823-01 Rem. & Rep. Wood Fence REMOVE AND REPLACE WOOD FENCE ((02120) (03310) LF $ 10.00
315 $ 3,150.00
2921-16 A