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Early and Préistory of Lake Houston
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Early and Prelistory Conclusions

APreLake Houston the West Fork San Jacinto River had established a
long-lived flood plain contained within inner (lower) and outer (higher)
terraces

Alfostl:alge Houston, the full pool level corresponds to the inner terrace
St SOIFIUAZ2Y 2T nHDHQ

ASignificant development exists in the floodplain between the lake and
the outer terrace set

ALake Houston is designed as a water supply lake and the dam has limi
capacity to moderate water depths



Outline

AEarly and Prdistory of Lake Houston

APost impoundment sedimentation
AEstablishment and progradation of a West Fork San Jacinto River delta

AUnderstanding deltaic processes is predictive

AThe streammouth bar¢ a sediment body at river mouth that forces
water to back up

AHarvey Flood fundamentals
ARecord Rain, Human Error and Predictable Geomorphic Processes

AOfficial responses to flood remediation
AMany stakeholders at local, City, County, State and Federal levels
ANo holistic understanding or coherent plan

ACurrent status and the way forward




Postimpoundment Sedimentatio

L ?... R :
; ,“)dzgtl’. ? 3313
\ ~-"‘_‘1\‘.._”
Win pohad 3 A BS
8 o

~ 30°01'48"N 95°10'56"W 6




Postimpoundment Sedimentatio
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Understanding deltaic processes is predictive
The strearmmouth barc a sediment body at river mouth Delta EnV| ronments
that forces water to back up _
: One primary feeder channel
Multiple distributary channels
Mouth bars at channel mouths

0The cycle begins as a disiophd sdditertd ddbbsited

Tiver mouth bar progf'agde basinward. Eventually the
mouth bar reaches a Eritical size and stops channels and mouth bars

prograding . The stagnated mouth bar triggers a ety
wave of bed aggradation that moves upstream'and Subagueous Mouth Bar
Increases overbank flows and bed shear stresses on

the levee (until)é an av U

Edmonds et al, 2009, Geology
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Postimpoundment Sedimentation ___The strearrmouth bar- sediment body at river
IS Tom i L L "\ . - " mouth that forces water to back up
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- A A delta formed in Lake Houston
after it was impounded (1953).
. A By 1977, deltaic sediments had
migrated to near the WLHPB
and included a leveed channel
feeding a series of stream

mouth bars
X
} ff""/; ' 'f
£ L g
A By 2017 the river deltic)had | - © € <t
migrated 1.6 miles downstrearn 43
and included a large exposed o S : : ; 29 \
stream mouth bar S WETA S 3 \ L
A Delta front sediments, especial L " h b 2l # i}y [Cument Stream Mouth Bar
the SMB, act as a barrier to flo . N
Into the lake and are a major v el ’ NG -;
contributor to flooding I o
v T e :



Postimpoundment Sedimentation The strearrmouth bar- sediment body at river mouth
Delta Front / Stream Mouth BarDec 31, 197#hat forces water to back up
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Postimpoundment Sedimentation The strearrmouth bar- sediment body at river mouth
Delta Front / Stream Mouth BarDec 31, 198§at forces water to back up
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Postimpoundment Sedimentation The strearmouth bar- sediment body at river mouth

Delta Front / Stream Mouth BarJan 14, 199%hat forces water to back up
PSZIl99 Iood




Postimpoundment Sedimentation The strearrmouth bar- sediment body at river mouth
Delta Front/Stream Mouth BayDec 31, 2001 that forces water to back up




Postimpoundment Sedimentation The strearrmouth bar- sediment body at river mouth

Delta Front / Stream Mouth BagrJan 8, 2008that forces water to back up
High Water Event
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Postimpoundment Sedimentation The strearrmouth bar- sediment body at river mouth
Delta Front / Stream Mouth BagrJan 8, 2010at forces water to back up

1Imagery, Date: 1/8/2010  30°02'14.59" N 95°08! v



Postimpoundment Sedimentation The strearmouth bar- sediment body at river mouth
Delta Front / Stream Mouth BarFeb 7, 2016hat forces water to back up
Pre2016 Floods
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Postimpoundment Sedimentation The strearmouth bar- sediment body at river mouth
Delta Front / Stream Mouth BarJan 1, 2017that forces water to back up
PREHARVEY- Post 2016 Floods
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Postimpoundment Sedimentation The strearrmouth bar- sediment body at river mouth

Delta Front / Stream Mouth BarOctober 28,2013t forces water to back up
POSTHARVEY
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Postimpoundment Sedimentation The strearmouth bar- sediment body at river mout
that forces water to back u

Subaerial Extent of Stream Mouth Bar
West Fork San Jacinto River / Lake Houston
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A Abovewater area of the mouth bar grew from 1.8 acres in 2011 to 21.7 acres post Harvey (19.9 acres)

A During Harvey, it grew from 14.8 to 21.7 acres (6.9 acres)
A 6.9/19.9 = 35%35% of 767,000 yd¢from 2011 to 2017 elevation maps) = 268,000+ ydisled by Harvey



West Fork of the San Jacinto River and Lake Houg&tlmvtionProfiles

Grand Parkway to Lake Houston Dam

Elevation Map Implications for Flooding

1) West Fork of San Jacinto had established a Pre-Lake
Houston equilibrium profile from Upstream (near present
Grand Parkway Bridge) to coast.

Elevation Map
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West Fork of the San Jacinto River and Lake Houg&tlmvtionProfiles

Grand Parkway to Lake Houston Dam
Implications for Flooding

2) Lake Houston has full pool level of 42.2". It
extends up West Fork to just past US59 Bridge.
Topography controls surface elevation of the
river upstream.
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lake except during floods
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West Fork of the San Jacinto River and Lake Houg&tlmvtionProfiles

Grand Parkway to Lake Houston Dam
Implications for Flooding
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3) Post-Lake Houston — a significant Stream
Mouth Bar (i.e. delta) has developed in the West
Fork and advanced to it’s current position in
front of Scenic Shores in Kingwood.

Sand deposition in lake
only during floods
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West Fork of the San Jacinto River and Lake Houg&tlmvtionProfiles

Grand Parkway to Lake Houston Dam
Implications for Flooding

4) Hurricane Harvey —Stream Mouth Bar creates a
significant back water effect (acting as a dam to flow of
; the river into Lake Houston). This contributed to
Flood crest data points are from elevated flood levels and increased rates of

river/lake elevation gages and sedimentation upstream.
high-water mark points. /

Harvey Flood Crest Elevation

Lake Houston Full Pool
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Post Impoundment Sedimentation Conclusion

ASatellite images show dowlA S NJ YAINI GA 2y 2F
current position and recent rapid growth of the SMB
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AUpper Lake Houston neighborhoods near the West Fork are now in an
active deltaic environment subject to flooding and rapid sedimentation

ADeltaic processes are well studied and predictable: The SMB acts as &
dam, restricting flow, causing excess sedimentation upriver and creatin
a backwater effect that elevates flood crest height behind it, turning
minor/moderate flooding into major flood events

Alt is inexcusable that Lake Houston stakeholders have let a predictable
process progress to the point where major flooding repeatedly occurs
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Harvey Flood Fundamentals Record Rain, Human Error and Predictable Geomorphic Proc

August 2629 -

Haruey dumped [EREEER How Harvey Developed

across Harris Co.

o the 3rd hurmicane of 2017 season. By
2 pm, it was a category 3 storm.

August 23, 10 am
Harvay had
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ASA TERRA MODIS INFRARED IMAGE OF HARVEY AT 0419 UTC 26 AUGUST 2017 JUST AFTER LANDFALL AS A
CATEGORY 4 HURRICANE IN TEXAS. IMAGE COURTESY OF UW/CIMSS.

Maximum: 60.58"
Nederland 1 SW, TX

Observed rainfall totals (inches) in association with Harvey and its remnants. Figure courtesy David Roth (WPC).
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Harvey Flood Fundamenta
Human Error

Wivw, SJRA.net

A 79,000cfsConroe Dam release, peak rate (>2X 1994)
A ~90% of Harvey rain had already fallen and rainfall rati
had sloewed

A San Jacinto West Fork flow rates were beginning to slo
before the release

A Peak release rate was hit at noon, August 28, 6 hours
no K IS after Conroe iake teve! had already begun to fall

A Release rates were maintained at or near peak for
79Kcfsadded to 160K fsflow almost 30 hours, dropping Conroe lake level by over 3
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Harvey Flood Fundamenta
Human Error

Area of moderate to
occasionally heavy rain
in a band north of the
center of circulation

Very slowly shifting
east next 24 hours Lake

Conroe

Note: The cone contains the probable path of the storm center but does not show B
the size of the storm. Hazardous conditions can occur outside of the cone.
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