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Introduction

On April 27" and 28™, 2009 a major storm event occurred in the northwestern portion of Harris
County bringing substantial rainfall which resulted in significant runoff and flooding within
portions of the Buffalo Bayou watershed, including Spring Valley Village. Appendix 5 provides
photos of the Spring Valley Village during and shortly after the event. Structural flooding was
reported at twenty seven locations in Spring Valley Village. Of these locations, 16 properties
suffered house flooding and 10 had garage flooding only. Exhibit 1 shows the locations of the
flooded properties within Spring Valley Village.

Spring Valley Village is located in the Buffalo Bayou (W100-00-00) watershed, and is in the area
drained by Spring Branch (W140-00-00) and Briar Branch (W140-01-00), which are tributaries of
Buffalo Bayou. Both Spring Branch and Briar Branch are Harris County Flood Control District
streams and are not under the direct jurisdiction of the City of Spring Valley Village. The Addicks
Reservoir watershed is a tributary to Buffalo Bayou, and is controlled by a US Army Corps of
Engineers dam and gate structure. Exhibit 1a shows the various watersheds and channel
designations in the Memorial Villages area that are referred to herein.

Exhibits 2 and 3 show the areas of highest rainfall accumulation, as reported by the National
Weather Service. As can be seen on this exhibit, the greatest rainfall amounts occurred within
the upper portions of Addicks Reservoir, with substantial rainfall amounts extending throughout
the western half of Harris County. The largest rainfall accumulation recorded was 11.30 inches
over the 24-hour period from 3:00 PM on April 27" until 3:00 PM on April 28", For comparison
purposes, Exhibits 2a, 2b, 3a and 3b show similar rainfall data for Tropical Storm Allison and
Hurricane lke.

Rain gauge data from the Harris County Office of Emergency Management and other sources
show that the vast majority of this rainfall fell within an approximate 12 hour period from the
afternoon of the 27" through the morning of the 28", Exhibits 7 and 8 show rainfall data for
representative gauges in the watershed.

As a result of the large amount of rainfall, and the wet ground conditions existing prior to the
start of this event, runoff from this storm was extremely heavy and resulted in flooding
conditions on many of the streams within the area. Substantial house flooding occurred within
the western portion of Harris County, with more than 2300 homes throughout the Houston area
being flooded. Approximately 450 homes were flooded in the Addicks Reservoir watershed, just
to the west of the upper end of the drainage basins that serve Spring Valley Village. This storm
event eclipsed the previous storm of record on Buffalo Bayou in the Memorial Villages area,
which occurred in March of 1992, becoming the new storm of record. As a result of rainfall
runoff from this storm, Spring Valley Village experienced overbank flooding along portions of
Briar Branch upstream of Fries Road, with house flooding reported at 27 addresses, including 17
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homes that flooded and 10 with garage flooding only. Exhibit 1 shows the locations of flooded
properties within Spring Valley Village. Most of the other Memorial Villages experienced
significant structural flooding during this event as well. Appendix 6 contains a newspaper article
which describes this event and the flooding associated with this storm event.

Of the locations experiencing house flooding, 60% reported water entering the house and
garage, with the remainder with water entering the garage only. The vast majority of the
homes where flooding occurred are located in close proximity to Briar Branch. Other locations
experiencing flooding resulted from specific circumstances affecting the local drainage system,
such as inlets blocked by debris.

There have also been some reports of problems associated with drainage being impaired by the
sound wall north of I-10, with one house flooded in that area. Drainage structures conveying
water from north of the sound wall into the I-10 drainage system experienced blockages due to
debris accumulation on the grate structures.

Historical Data

Development: The City of Spring Valley Village was incorporated in 1955. Aerial photos of the
region including Spring Valley Village and areas surrounding the City have been obtained.
Exhibit 9 is the latest aerial of the region, taken in 2008. Exhibits 10 - 13 were taken in 1956,
1965, 1976 and 1985 respectfully. Development occurred within both the Briar Branch and
Spring Branch watersheds steadily throughout the decades, increasing the impervious ground
cover and the run off from storm events in the region. Currently, the Briar Branch and Spring
Branch watersheds are considered essentially completely developed. Prior to the early 1980’s,
much of this development occurred with little consideration to the effects of increased runoff
on the receiving streams.

Due to the steady increase in development, runoff from the Briar Branch watershed has
increased over the years; however, the channel capacity has not been increased since the mid-
1970’s, as discussed below.

Stream Improvements and Studies on Briar Branch: The Harris County Flood Control District
(HCFCD) is the regulatory agency with jurisdiction over both Briar Branch and Spring Branch.
From 1975 to 1980, the District began a series of projects to improve the channel of Briar
Branch, which consisted primarily of the construction of an 8’ x 4’ concrete low flow channel as
the bottom of the stream. The first project was in 1975 to improve the section from Anne Street
to just downstream of Fries Road. The second project began in 1976 starting at the end of the
first project and continuing downstream to Voss Road. The third project was built later in 1976
and improved the section from Anne Street upstream to Bunker Hill Road. The fourth project
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was done in 1980 and improved the section from Witte Road to Bunker Hill Road. HCFCD also
performed several projects in which maintenance was done on Briar Branch in order to keep the
stream at current capacity levels. In 1992, following the flooding that occurred in March of that
year, HCFCD authorized a drainage study of the Memorial Villages area and followed up that
study in 1994 to analyze particular options for Briar Branch (including the by-pass for Briar
Branch recommended in the 1992 study). The 1994 study found that “overbank flooding will
result from the 100 year storm should not improvements be made.” No major improvements
have been made to the channel since the report.

Rainfall

Harris County’s Office of Emergency Management (HCOEM) maintains a network of rainfall and
stream flow gauges throughout the County. In addition, there is an extensive network of private
gauges throughout the area that provide supplemental rainfall data. Exhibits 2 and 3 show the
gauge locations for a number of the gauges in the vicinity of Spring Valley Village. Appendix 3
shows the rainfall amounts for the HCOEM gauges for various time periods. The gauge located
on Spring Branch creek at Bingle (2250) recorded 8.07 inches of rainfall within the 24 hour
period, while the gauge located on Buffalo Bayou at West Belt (2270) recorded 9.4 inches in 24
hours. The gauge on Buffalo Bayou at San Felipe (2260) recorded 7.7 inches in 24 hours. For the
12 hour period when the bulk of the rainfall actually fell, these gauges recorded 7.1, 8.9, and 7.4
inches respectively. The 12-hour rainfall amounts are in excess of the 25 year return interval
event for the Bingle and San Felipe gauges, and in excess of the 50-year event for the Beltway 8
gauge. For the 3-hour period, which corresponds to the design storm duration, these gauges
recorded 5.0, 5.2, and 7.0 inches respectively, representing 25-year events at Bingle and San
Felipe, and in excess of a 100-year event at Beltway 8.

Exhibits 7 and 8 show recorded rainfall data for private gauges 9 and 49, located in the upper
portions of the watershed. This data shows peak rainfall rates on the morning of the 28" of 4.5
inches per hour.

Analysis of the rainfall data (see Appendix 2) shows that the storm actually consisted of two
relatively short, very intense periods of rainfall, roughly between the hours of 4:30 and 8:30 PM
on the 27" and between the hours of 4:00 and 7:00 AM on the 28",

For the gauge on Spring Branch at Bingle, the rainfall amounts during these two periods were
approximately 3 inches in the initial period and approximately 5 inches in the second period.
For comparison purposes, the City’s design criteria for drainage systems is a 2-year, 3-hour
duration event, with a rainfall amount of 2.6 inches. This criteria is also used by the City of
Houston and most other entities in the region. When used in conjunction with extreme event
design concepts, the 2-year design criteria has proven to be an effective level of protection with
a reasonable cost of construction. Analyzed individually, these rainfall amounts represent

-5-



something greater than a 2-year, 3-hour event, followed by about a 20-year, 3 hour event.
Taken together, over the storm duration of about 14 hours, the total rainfall approaches a 25-
year event for that time period.

It is important to note that the rainfall amounts were greater in the areas further west of Spring
Valley than in the immediate vicinity. Although HCFCD does not maintain any other gauges in
the upper portions of these watersheds, the network of privately maintained gauges that
includes this area show that the rainfall received in the upper portions of the Briar Branch and
Spring Branch watersheds was somewhat greater than was measured at the Bingle gauge,
totaling about 9 inches, which would increase the rainfall totals to slightly more than a 25-year
event, for the storm duration.

For comparison purposes, Exhibits 3a and 3b show rainfall totals for Hurricane Ike and Tropical
Storm Allison. These totals represent the cumulative rainfall over the entire duration of these
events, which were 2 days and 5 days respectively, as compared to slightly more than one-half
day for the April storm. Hurricane lke produced a 24-hour maximum rainfall at the Bingle gauge
of 8.5 inches, as compared to 8.07 inches over 14-hours in the April storm. While these
historical events had higher total rainfall amounts than the April storm, the rainfall was spread
over much longer time frames, so that the intensity of the rainfall was much less in each case.

Stream Flow

HCFCD reported that the stream flow measured at the gauge on Buffalo Bayou at Piney Point
exceeded the historical flood of record, which occurred in 1992. At the gauge on Spring Branch
at Bingle, the water level reached an elevation of 63.86 feet MSL at about 5:00 AM on the 28™,
For comparison purposes, the 50-year water level at this location is 63.50 feet, and the 100-year
water level is 64.50 feet, which would put this event in the range of a 65- to 70-year water level.
Appendix 4 contains stream flow data.

Briar Branch does not have a stream gauge, so the water levels reached are not recorded.
However, there is documentation from photographs and high water marks to indicate the levels
the water reached. At Campbell Road, it has been documented by photographs and high water
marks that Briar Branch overtopped the roadway at the bridge, including the raised sidewalk
adjacent to the roadway. At the Tamy Lane bridge the water level exceeded the height of the
bottom of the bridge (low chord), but apparently did not go over the top of the bridge. Further
downstream at Fries Road, water levels also exceeded the low chord of the bridge, but did not
overtop the roadway. The Fries Road bridge was built with the low chord set at the 50-year
flood elevation (at that time). At Voss Road, the water level approached the elevation of the low
chord of the bridge. We know that the low chord of the Voss Road bridge is approximately 7.5
inches above the 100-year level.



Throughout the portion of Briar Branch between Adkins and Voss Road, there is extensive
evidence of high water marks at or above the top of bank level. Exhibit 9 shows the 100-year
water surfaces from both the official FEMA flood plain study and from Dodson’s separate study
done for the City. This exhibit also shows the slab heights of some of the flooded properties
adjacent to the channel. By comparing the water surface elevations to the slab heights, it can
be seen that the runoff resulting from the April storm exceeded the official 100-year floodplain
elevations in the area where flooding occurred.

Based on previous studies of Briar Branch, conducted by Dodson & Associates, the bank full
capacity of Briar Branch just downstream of Campbell Road is about 1,300 cubic feet per second
(cfs), while the peak flow rate of Briar Branch at Campbell Road is about 1,700 cfs for the 100-
year event. In other words, the channel does not have sufficient capacity to handle the 100-
year runoff. The actual capacity of the channel is only about three quarters of that needed for
the 100-year runoff. The FEMA flood plain maps show that the section of Briar Branch upstream
of Fries Road has a 100-year flood plain that extends beyond the banks of the channel.
Upstream of Tamy Lane, in the Mickey Way area, there is an extensive 100-year overbank
floodplain. However, it should be noted that the FEMA flood plain mapping is based on a 100-
year flood flow of only 1,088 cfs. This discrepancy would help to explain the higher than
expected stream flow levels. This issue is discussed in more detail later in this report.

Based on the data available, the runoff from the storm of April 27-28 substantially exceeded the
relative rainfall amounts, in terms of probability of recurrence; i.e. a 25-year rainfall produced a
100-year runoff. This phenomenon is possible because the runoff resulting from a given amount
of rainfall is highly dependant on the conditions in the watershed, particularly in terms of
antecedent moisture —i.e., if recent rainfall has saturated the ground and filled the depressions,
more runoff will occur than if conditions have been dry. In the case of this storm, the area had
experienced three substantial rainfall events within the 10 days prior to the April 27-28 storm,
resulting in fully saturated ground conditions, with little or no available storage or infiltration to
mitigate the runoff. Total rainfall received for the month of April was more than double the
average for the month.

The initial rainfall event on the afternoon of the 27" completely saturated the ground, so that
the extremely heavy rainfall rates on the 28" resulted in significantly higher runoff than would

IM

have been experienced if the same rainfall had occurred with “normal” antecedent moisture

conditions. Hence, a 25-year rainfall resulted in a 100-year runoff.

The portion of the Briar Branch watershed located upstream of Campbell Road encompasses
1,763 acres, while the portion downstream of Campbell within Spring Valley is only 485 acres;
therefore, more than 75 % of the watershed is upstream of Campbell Road. The upstream area
of the watershed received an average of 8.75 inches of rainfall, which represents 1,285 acre feet
of water (1 acre by 1 foot deep = 1 acre foot); the area downstream of Campbell Road to I-10
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received an average of about 8.25 inches of rainfall, which equals 333 acre-feet of water.
Because of the amount of runoff produced outside of Spring Valley Village, the capacity of Briar
Branch was already greatly taxed by runoff originating further upstream before the main rainfall
event started in Spring Valley Village on April 28"

Based on the Dodson report, the channel capacity downstream of Campbell Road is
approximately 1,300 cfs. From the FEMA Flood Plain Mapping reports developed after Tropical
Storm Allison, the channel cross sectional area just downstream of the Tamy Lane bridge is
about 210 square feet. These figures equate to an average velocity in the stream of about 6.2
feet per second.

Flooding Locations

Appendix 1 lists the reported flooding locations within Spring Valley Village. Exhibit 1 shows
these locations graphically. A total of 27 locations had reported structural flooding, including 17
with house flooding, and 10 with garage flooding only. Properties have been color-coded on
Exhibit 1 to show house flooding versus garage flooding. This exhibit also includes an overlay of
the 100-year and 500-year flood plains within the City. All of the flooding locations are within
the Briar Branch drainage basin, and most are in close proximity to the creek. As can be seen,
the majority of the homes that flooded were located within the defined flood plain areas of the
city.

In other locations, outside the defined flood plain areas, reports indicate that there were
specific circumstances that caused the flooding. In the case of the two homes on Lupton,
reports indicate that water came across the back lot line of these homes, from the Windsor
Court development. Windsor Court had substantial ponding within the streets of the
development. This development has an internal detention system that utilizes the street system
for storage, with a restricted outfall that ties into the Campbell Road storm sewer system. It
appears that high tail water conditions in the Campbell Road system prohibited proper drainage
of the Windsor Court system, resulting in excessive ponding levels that overflowed the drainage
divide between Windsor Court and Lupton.

The flooding location on Inverness Park Way apparently was related to a blocked inlet,
according to the homeowner’s report. One of the locations on Burkhart reported that water
flowing down the roadside ditch was diverted by the raised curb/headwall on the driveway and
ran down the driveway into the garage.

One flooded home was located in the Penn Manor area, adjacent to the sound wall that
parallels I-10, and other locations adjacent to the sound wall experienced high water conditions
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due to grate inlets that became blocked with debris. These inlet structures are designed to
convey water from areas north of the sound wall into the TxDOT drainage system along I-10.

Reports have not been received for all of the flooding locations, but additional information will
be gathered to help determine the cause of flooding at each location. The City has conducted
interviews with most of the owners of the flooded properties, to gather their reports of the
events that took place.

Exhibit 9 shows the profiles of 100-year water surface elevations on Briar Branch from the FEMA
and Dodson models, along with the slab heights for flooded properties adjacent to the stream.

Exhibits 10 and 11 show the survey data collected following the storm, including elevations of
the flooded houses and garages, high water marks, and key points in the drainage system.

Observations

Key observations of the events of April 27-28, 2009 that help explain what happened are as

follows:

1. Major flooding occurred throughout western Harris County, particularly within the Buffalo
Bayou watershed. More than 2300 homes were flooded across the area.

2. Flooding in Spring Valley Village was reported at 27 structures, including 17 homes and 10
garages.

3. Rainfall amounts received during the storm were in the 20-25 year range.

4. Runoff resulting from the event was measured in the 65-70 year range on Spring Branch
Creek, and projected to be in the 100-year range on Briar Branch.

5. Rainfall received on the 27" was greater than the 2-year design storm amount, and no

flooding was reported to have occurred on that day.

All of the reported flooding occurred on the 28”‘, after the second rainfall event.

The majority of the flooding in Spring Valley occurred in close proximity to Briar Branch.

Briar Branch reached or exceeded bank full levels through the reach from Adkins to Fries.

Lo Ne

Briar Branch overtopped Campbell Road and exceeded the low chord elevations of the Tamy

and Fries Road bridges.

10. Water from the Campbell Road and Westview Drive storm sewer systems was observed to
reverse flow direction, discharging water from inlets and other structures.

11. Reports have been received indicating that sheet flow from the area north of Westview and
west of Campbell was observed flowing into Westview.

12. Westview Drive ponded water in the area of Buetel and the FBISD Tax Office.

13. Water from Westview Drive was reported to have overtopped the high point on Mickey
Way, and flowed south along Mickey Way Drive.

14. Along Westview water was observed to be flowing out of, rather than into the inlets.
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15. On Larston, at the cul de sac, water was observed flowing out of, rather than into the
culverts at the outfall to Campbell Road.

16. On Elizabeth, water was observed flowing out of the storm sewer connections to Campbell,
rather than into them.

17. Water from Windsor Court overtopped the rear lot elevations along the south side of the
development.

18. Randy Drive and a large portion of Tamy Lane were completely inundated, from right of way
line to right of way line.

19. Individual homeowner’s improvements adjacent to and within the Briar Branch right of way
may have aggravated the situation in some instances, due to impeding sheet flow from
reaching the main channel or by encroaching on the channel.

20. Reports were received indicating that a reversal of normal flow direction occurred on Adkins
Road, with water that should have entered the I-10 system running north to Briar Branch
instead.

21. Virtually all of the houses that reported garage or house flooding were older homes built in
the 1950’s or 60’s, with slab heights only minimally above the surrounding grade, and built
prior to any determination of flood plain elevations.

22. Many of the homes that were flooded are located in designated floodplain areas, and many
have experienced repetitive flooding.

Conclusions and Recommendations

Analysis of the data available indicates that the April 27-28 storm was a major event, which
produced widespread flooding throughout the area. The rainfall received in this storm
substantially exceeded the design criteria used for infrastructure improvement projects by the
City. The flooding that occurred within Spring Valley Village was not a result of the ongoing
construction projects in recent years. By all reports, the drainage systems within the project
areas performed properly in the initial event on April 27", However, in the subsequent rainfall
on the 28", Briar Branch reached or exceeded its bank full capacity because of contributing run-
off from outside Spring Valley Village, and left no where for the local rainfall runoff to go. In
addition, it has been documented that the high tail water conditions at Campbell Road caused
the local storm sewer system to reverse its normal flow direction, resulting in the discharge of
excess water into the adjacent drainage systems.

The runoff that produced the flooding within Spring Valley Village originated primarily in the
upper portion of the watershed, above Campbell Road. The majority of the drainage area
upstream of Campbell Road lies outside of the city limits of Spring Valley, and is not under the
city’s jurisdiction. Sheet flow from areas to the north and west of the Campbell/Westview
intersection also entered the drainage system from outside the city limits.
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Approximately 1,278 acres (72%) of the Briar Branch watershed lies outside of Spring Valley’s
city limits. Jurisdiction over this portion of the watershed is with the City of Houston and Harris
County Flood Control District. Channel improvements were made on Briar Branch in the period
between 1975 and 1980, bringing the channel to its current configuration in the reach between
Bunker Hill Road and Voss Road. In 1975, at the time of the channel improvements, the
watershed is estimated to have been approximately 85 % developed. Limitations on runoff from
new development were not imposed by these jurisdictions until the early 1980’s. By this time,
the Briar Branch watershed was more than 90 % developed, with significant increases in the
percentage of impervious cover.

Based on previous studies done by outside consultants, the capacity of Briar Branch within
Spring Valley Village is significantly less than the 100-year runoff from this watershed. Dodson &
Associates reported in their August 2001 study that the peak flow rate for Briar Branch
upstream of Campbell Road for the 100-year event is approximately 1,700 cfs, but that the bank
full channel capacity of Briar Branch downstream of Campbell Road is only about 1,300 cfs.
Earlier, Espey, Huston & Associates concluded in their December, 1992 report that the 100-year
event exceeds the channel capacity by approximately 900 cfs or 80%. Espey’s work was done in
the aftermath of the March, 1992 flood, which inundated 122 homes in Spring Valley.
Significantly, Espey concluded that the 1992 flood was a 40- to 50-year event.

It is noteworthy that the stream flow for Briar Branch at Campbell Road as reported in the Harris
County Flood Control District’s official model used for the floodplain determination by FEMA is
only 1,088 cfs — substantially less than that reported by Dodson and Espey.

The 1992 Espey study includes the recommendation for the 10’ x 10’ box culvert along Campbell
Road that was intended to divert flows from Briar Branch and provide flood relief for the portion
of Briar Branch downstream of that point. The upper portion of this diversion was constructed
in conjunction with the Campbell Road reconstruction in 1996, but the lower portion of the
diversion has never been completed. As a result, the benefits of the proposed diversion have
not been achieved.

Examination of the flood profiles shown on Exhibit 9 suggest that the event of April 27-28
produced runoff in excess of FEMA’s 100-year event, and may have also exceeded the Dodson
100-year event. This exhibit also shows that the completion of the proposed Briar Branch By
Pass project would have eliminated the flooding that occurred in the immediate vicinity of the
stream.

Reports prepared by other consultants indicate that there is an overlap between the watersheds
of W-151 and W-140-01 (Briar Branch), and that overflows from the W-151 system enter Briar
Branch, in the vicinity of Witte Road. This situation would aggravate the conditions reported by
Espey and Dodson regarding the lack of sufficient capacity in W-140-01.
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Conclusions of this analysis are as follows:

1.

The subject storm event produced rainfall in excess of the 25-year amounts for durations up
to 12 hours at most gauges in the area. Higher rainfall amounts, in the 50- to 100-year
range were experienced for shorter durations at some of the gauges.

Runoff from this event was in the range of a 65-70 year event on Spring Branch (the nearest
stream flow gauge location) and exceeded the previous storm of record on Buffalo Bayou at
Piney Point, making this the new storm of record for this segment of Buffalo Bayou. Water
surfaces on Briar Branch exceeded the official 100-year flood elevations in the stream
segment upstream of Fries Road.

Design rainfall/runoff amounts for storm sewer and roadside ditch systems in the area were
significantly exceeded, resulting in extreme event flow conditions.

The high water conditions experienced on Briar Branch at Campbell caused changes in
normal flow paths, resulting in inter-basin transfers of water between systems, and flow
reversals in some cases. These conditions overloaded the capacity of the affected systems.

Survey data gathered after the storm event confirms that the observed water surface
elevation on Briar Branch at Campbell Road was higher than the inlets and culverts
connected to the Campbell Road storm sewer system at Elizabeth, Larston cul-de-sac,
Westview at Buetel, and Westview at Mickey Way. This tail water condition would have
created the reversal of flow reported at these locations. The discharge of water from the
Campbell drainage system at these locations entered the adjacent drainage systems,
contributing excessive quantities of water to the normal runoff from the Mickey Way
watershed.

Sheet flow from areas outside the drainage basin during this event also contributed to
overloading the Westview, Mickey Way, and Adkins drainage systems in particular.

High water levels in Briar Branch downstream of Campbell Road exceeded bank full levels in
some locations. High tail water elevations along Briar Branch caused storm sewers and
outfall ditches to back up.

The channel capacity in Briar Branch was inadequate to handle the volume of runoff
resulting from this storm event due to the amount of run-off generated in areas outside of
Spring Valley Village. This lack of capacity in Briar Branch and the resulting high water levels
is the primary cause of the flooding that occurred.

Inter-basin transfers and flow reversals contributed to the flooding that occurred.
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10. Secondary factors in the flooding include drainage structures that were clogged by debris
and channel obstructions due to debris, utility crossing structures, and channel
encroachments.

Recommendations

The following recommendations are based on the observations and conclusions reached in this
analysis. The Short Term and Mid Term Actions will help to alleviate some of the drainage issues
during storm events; however their significance will lessen significantly as the intensity of future
storms increases.

A. Short Term Action
a. Remove fallen trees and other debris from the Briar Branch channel.
i. The City has completed this work since the April storm event.
b. Clean out storm sewer inlets, outfall pipes, and culverts that are blocked by debris.
i. The City has undertaken this work since the April storm event.

c. Repair erosion damage to slope protection at the Voss Road bridge over Briar
Branch.

i. The City has authorized work to begin on this project. Currently the project
is in the engineering design phase.

d. ldentify any channel crossing structures that impede flow along Briar Branch,
determine ownership, and evaluate possible alternatives for removal or relocation.

i. The City has undertaken this task since the April storm event.

e. Review reports of previous regional studies of drainage in and around the Spring
Valley/Memorial Villages area;

i. ldentify previously recommended alternatives for regional drainage
improvements that have not yet been implemented.

1. The City has completed this task since the April storm event.

ii. Review reports on W-151 and investigate reported overflows from W-151 to
W-140-01.
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1. The City has completed this task since the April storm event.
Further, TIRZ 17 is studying the interaction between these two
streams and the City is monitoring that study.

iii. Summarize previously identified alternatives and identify current status of
approval/implementation, stakeholders, impediments to implementation,
and required activities to further their implementation.

1. The City has begun this task since the April storm event, and
continues to work on it.

B. Mid-Term Action

a. Work out agreements with pipeline and utility companies with channel crossing
structures identified above for removal or relocation, and proceed with corrective
actions.

i. The City has begun this task since the April storm event.

ii. Centerpoint/Entex is working on the design of a relocation of their pipeline
crossing of Briar Branch.

b. Evaluate remedial actions that can be taken to address various drainage structures
and other features of the drainage system that were observed to not perform
adequately.

i. Adkins Road

1. The City is currently designing the inlet structure modifications
needed at I-10.

2. The City has begun design work on a ditch improvement and culvert
replacement project. Discussions are underway with Harris County
Precinct 3 concerning possible assistance in this effort.

ii. Inlet structures at Traweek and Lariat at I-10 soundwall

1. The City has authorized work to begin on this project as of the date
of this report. Currently the project is in the engineering design
phase.

c. Evaluate potential for installing backflow prevention features on outfall structures
along Briar Branch, including Campbell Road, to help prevent the flow reversals.

i. The City is currently studying possible installations of backflow prevention
features.
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C.

Evaluate impact of possible bridge improvements
i. Tamy Lane bridge removal/raising

Identify channel encroachments, channel erosion, right of way issues and other
factors impacting Briar Branch capacity. Evaluate potential benefits of correcting
these items.

Assess previously identified alternatives from earlier studies for benefits to be
achieved, potential for successful implementation, cost, and feasibility. Identify
specific alternatives for further study and pursuit. Identify key partners and
resources need for successful implementation.

i. Evaluate W-151 studies to assess the overlap in the drainage areas, and the
reported overflows into the W-140-01 system.

ii. Develop approach to verifying W-151 impacts on W-140-01; identify
possible intergovernmental efforts to address W-151 impacts.

iii. Develop a strategic approach to implementing the completion of the Briar
Branch by-pass project. Identify opportunities for coordination of efforts
involving W-151 improvements upstream, and W-140-01 improvements
downstream. Identify key partners required to implement these
improvements.

Engage HCFCD in a review of the official floodplain models to evaluate the drainage
areas and stream flows along Briar Branch, and re-assess the floodplain limits and
base flood levels as appropriate. Prepare floodplain map revisions if warranted.

Identify additional work required to advance selected alternatives identified above.
Develop strategic plan for implementing selected alternative identified above.

Work with other entities to develop an overall drainage improvement program for
the Memorial Villages and surrounding areas.

Review administrative policies regarding repairs and re-construction of flooded
properties.

Long Term Action

a.

w151
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Implement a joint study of the upper end of W-140-01 and W-151 to
evaluate the overlap in these watersheds and the resulting flow
contribution to each channel. Harris County Flood Control District, the City
of Houston, and TIRZ 17 are potential participants with Spring Valley Village.

Develop alternatives for eliminating the inter-basin transfers between the
W-140-01 and W-151 watersheds. Determine the impacts of these
alternatives on Briar Branch through modeling efforts.

Evaluate the impacts identified above, and determine the preferred
alternative(s) to pursue. Determine the requirements for channel
improvements, right of way acquisition, inter-local agreements and
regulatory approvals, costs, and obstacles to implementation of the
preferred alternative(s).

Briar Branch (W140-01)

Re-evaluate alternatives for completion of Briar Branch By-Pass
1. Diversion back to Briar Branch at Bingle
2. Identify other possible diversion alternatives.
Re-evaluate channel improvement alternatives along Briar Branch

Identify opportunities for channel improvements to provide incremental
capacity increases that are achievable and affordable.

Consider regulatory measures to reduce potential for future structural flooding,

including measures to address existing and future residential construction.

Coordinate efforts identified above with FEMA, Harris County Flood Control, the City
of Houston, and the other Memorial Villages.
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