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Houston Stronger, a coalition of associations and-profits concerned with flood resiliency in the
HoustonRegionappreciates the oppaunity to comment on theBuffalo Bayou and Tributaries Resiliency
Study Interim Feasibility Report, released on October 2, 2020 (Interim Report) by the U.S. Army Corps of
Engineers (USACE). The comments and analysis below were produced quickly aroewefitidrom

further information and time. Houston Stronger restates its requests from October 19, 2020 and is not
endorsing any alternative but is asking USACE to further evaluate its alternatives and other alternatives
to address the comments below.

Ummary of RequestsHoustan Stronger and the organizations whose logos appear on this letter
(Houston Stronger) ask that response t@womments on the Interim Report, USACE

1 Provide public access to all data and modeling before eliminating alternativks consideration.
9 Focus on alternatives that provide quicker, scalable impacts and ecological and social benefits.
9 Optimizecurrent governmenbwned land minimize buyoutsand work closely with communities
1 Study other alternatives recommended by Hous&ronger partner organizations.

9 Incorporate data and findirgfrom studies performed by or on behalf of Harris County.

1 Initiate a separatdlood risk reductiorstudy of the Cypress Creek watershed.

1 Review whether the benefitost ratio (BCR) cagifectively address flood risk on Buffalo Bayou.
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Summary

Alternative 1: NoAction. The NeAction Alternative, like the rest of the Interim Report, relies on but does

not disclose referenced data and models in its analysis and conclusions. The data and moukssede

to meet key NEPA requirements and to provide the public the ability to mearipgbbmment. USACE

should continue to update its models but provide the public with access to current modeling before
alternatives, such as the flood tunnel and excawat are eliminated from further study. The Interim

Report also omits modeling and tdaregarding current and future flood risk, loss of life, and economic
losses. TheNActi on Alternative fails to addr anesrisk ssues
classifications, future socieconomic conditions, and ongoing litigatibg upstream plaintiffs. Houston

Stronger asks USACE to consider these issues in its draft feasibility report, set for release in spring of 2021.

Alternative 2: Cypres€reek Dam and ReservoiiThe Interim Reportonsidersconstructing ar22,000-

acre Cpress Creek Reservoir enclosed witlin30-foot high berm to store 190,000acrefeet of
floodwaters. As USACE notes, such a project would not eliminate flooding either upstream or downstream

of the reservoirs. USACE also notes that the project wouldglgrteduce overflows, requiring ancillary

projects, and take considerably more than a decade to ttaos The Cypress Creek Reservoir received

the lowest BCR of the structural alternatives in the Interim Report. This project would also require a local
sponsor to share a minimum of 35% of the costs pralvide for operation and maintenance of the

resevoir and dam.USACE should considere r t ai n, strong public oppositic

Alternative 3: Excavation of Addicks and Barker Resews/difSACE shoulehore fully explore how
significantexcavation may be able to provide immediate, schddi®nefits within the Addicks and Barker
Reservoirs. As eomplementaryproject to a downstream conveyance project, excavation provides
opportunities tooperate Barker and Addicks differently in extreme eveatswellas opportunities for
recreational ad environmental improvements.Based on available geotechnical data and previous
studies, the InterimReportunderestimates the opportunities for excawa within the reservoirs and
overstates many environmental considerations.

Alternative 4: Tunnels The Interim Report acknowledges thainveyance is critical artdnnels would
provide an effective way to convey flows from Buffalo Baywotlhe reservois,but recommends no further
study on this alternative dsed mainly orrost. USACEstimates the costf the project at $612 billion,
while a more robust study frorhiCFCI2stimates the same@roject will cost only$3-6 billion. Atunnel
may also reducerevironmental and social impacts and create benefits, sikmificantadditional water
supplyand locdized inlet optionsin ways that other alternatives do not

Alternative 5: DiversionThe | nterim Report effectiwasl’y asnd rii gaH
option to address flood risks associated with the Addicks, Barker and Buffalo Bayersheds. Both
the Brazos River and Brays Bayou face flood risks that make diversion into those waterstustiseil.

1 This document was summarized and edited By:dz3 dz& G dza & ! dz3 3 A § Sar&k BenHaldt§BPR), 6! 2 . 50
Michael Bloom (ASCE), Elisa Donovan (KPC), David Hagy (ACEC), Kristen Hogan (ABHR), Mark Klein (KPC), and Andy
Palermo (WHA, EHRA). Contributors forhealternative are noted below.
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Alternative 6: Buffalo BayouChannel ImprovementsAlternative 6 is not a realistic alternativé@he
Interim Report underestimateproject costs and challenges Entrenched, widespread community
opposition to its social and environmental impacts well as regulatory anlitigation risks, create
considerable challenges, including possibly depriving the project of a local spdrssinterim Report
assigns a 0.3 BCR to Alternativev@ell below the threshold required for a public investment of this
magnitude. Based on the modelindarmation available, Alternative 6 falls short of safely handling both
the Addicks and BarkeReservoir releasesand local downstream bayou flows needed to avoid
catastrophic flooding.

Alternative 7: NonStructural The Interim Report recommends nonsttural property buyouts along

Buffalo Bayou to increase conveyance for releases from Addicks and Barker Reservoirs. The buyouts
considered under Alternative 7 exclude 24,000 par
but outside the governmat-owned land. While strategic, communisyipported buyouts may be a sound
approach, USACE should closely study and inform communities of the potential impact of these structural
buyouts and work to minimize these impacts. The public prefers ndtasedsolutions. Houston
Stronger recommends that USACE review ways to preserve natural bayou feptasesye and restore

land on the Katy Prairie, and construct a series of smaller detention and retention areas using nature
based design principles.

Alternative 8: Combined Alternatives 2 and ®his alternative combines the Cypress Creek Dam and
Reservoir (Alternative 2) with Buffalo Bayou Channel Improvements (Alternative 6) to determine whether
the two together would provide systeiwide improvements, gen the failures of the separate
Alternatives on their own. However, this combination suffers from the major issues identified in both
Alternative 2 and 6, including a low BCR (0.2), strident public opposition, and detrimental environmental
impacts that annot be mitigated. When combined, most of the benefits result from the conveyance
improvements. The Interim Report shows that the Cypress Creek Dam provides only a small incremental
benefit over a conveyance solution at triple the cost.

OtherAlternatives & Recommendationgiouston Stronger asks that USACE continue to explore tunnels,
significant excavation of Addicks and Barker Reservoirs, and other alternatives (suchsasicioimal
nature-basedstrategie$ going forward as USACE producebsait feasibility report. Houston Stronger,

its members, and others have developed several alternatives that the Interim Report did not consider or
recommended noto be considered going forward. USACE should fully evaluate floodway acquisition,

land preservationand restoration distributed detentiorretention, and smallerflood retention basins

above Addicks Reservoir as an alternative to a Cypress Creek Reservoir, which would provide similar
benefits fasterand for less moneyNew approaches, includig “ svrmdretr shed” technol og
capacity to existing and proposed detentiodlSACE shouklsoconsider starting a separaféood risk
reductionstudy on the Cypress Credkatershed immediately. USACE, having noted the constraiitis of
BCRapproach shaild consider new FEMA guidance (Policyl88024-02) and suggest BCR reforms to

more effectively address flood risk and public safétynally, USACE needs to move quickly to address the
“urgent and compelling” ¢ asihlsheehaery decadessikce these risksh e s e
were first identified.

=)

HOUSTON /N STRONGER




Alternative 1:No Actior?

Summary: The NeAction Alternative, like the rest of the Interim Report, relies on but does not disclose
referenced data and models in #malysis and conclusis. The data and models are needed to meet key

NEPA requirements and to provide the public the ability to meaningfully comment. USACE should
continue to update its models but provide the public with access to current modeling beteraatives,

such aghe flood tunnel and excavation, are eliminated from further study. The Interim Report also omits
modeling and data regarding current and future flood risk, loss of life, and economic losses.-A¢i@No

Alternative fails to addres issues and themip | i cati ons, | i ke the dams’ cur
socioeconomic conditions, and ongoing litigation by upstream plaintiffs. Houston Stronger asks USACE

to consider these issues in its draft feasibility report, set éease in spring of@®21.

A. Introduction

The Interim Reportdentifies and evaluatethe feasibilityof severalalternative federal projectsthat
USACE magcommend to Congress tddressflood risks along Buffalo Bayou and its tributaries in the
Houston Metropolitan Statistal Area (MSA)Thelnterim Report also attempts to identify and evaluate

all potential environmental impacts associated with such alternatives and the recommendedt(s)h

in accordance with the National Environmental Policy Act (NEPA). Since thelaalof NEPA in the
1970s, the “No Action” alternative (i.e. mai nt ai n
to address the problem) is one of theéexhatives thatUSACES required to analyza this type of study

The No Actioralternaive ist he “ bas el i ne "othex gltarnativestare wWaluatetl. Aakkeyi
requirement of all NEPA documentation is that it fully and fairly discloses to thicghe information

that is known to the federal agency. This is of utmost importanderaktes to this NeAction alternative,

so that the public and the decisianakers can be fully informed of the existing problem and the need for
solving the proble. That requirement has not been followed in the presentation and discussion of the
No-Action Alternative presented in ta USACE Interim Report.

B.5STAYAGAZ2Y 2F ab2 1 OGA2yé 1 fGSNYIFGABS

The Interim Report determinethe No-Action Alternative to be the exiéng conditions projected out to

the year 2085, | abel ed RWOP)tcdnditiorfinFothér wards, thid/alterhatve t Pr o]
contemplatesno federal project being implemented to address the existing flood problems/risks (pg. 51).

The floodproblems and risks that have been observed recently as a result of Harvey 2017, and the
additional risks we are now aware of in the Addicks, Barker and Buffalo Bayou watersheds, would not only
continue, but would be increased in the future accordingd8ACEdue to larger effects from the same

rainfall resulting from future land developmentress addressed) and from increased intensity and
frequency of rainfall we have seen recently in our area from changes in our cimate.

C. Overview of Flood RisRroblems
USACE has acknowledged that the flood risks upstream of the Addicks and Barker giants the

governmentowned land (GOL).. pose an unacceptable risk to healt!|
and public infrast r udownstreanintoBuffdlo Bayoa, alongwitmlocal eflowsa s e s

2 Contributors: Griselda Gonzales (ASCE, TGC) Killeekny (WHA), Auggie Campbell (AWBD).
3 Interim Report p. 51.
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al so pose risks ftet yheaprtihv aatned phruonpaenr t¢<gwerathisl pub | i
understanding of the flood risks involved (being the thousands of homes, including hundreds of
businesses, that flooded during Harvey 2017 both upstream and downstream of these two fedetal floo

control dams as a result of their operations, and the additional thousands of homes, including hundreds

of businesses, that escaped the Harvey flooding tiliase at risk of flooding from being within the upper

flood pools of Addicks and Barker daniis imperative that/'SACENd an alternative plan that addresses

these “unacceptable” flood risks, wi tontunatdly, itt r ansf e
appears that the alternatives carried forward RSACHn its study, per their Irgrim Report, donot

eliminate these unacceptable risks, and fail to solve the serious problem&J&acCIEreated over the

years as changed conditions affectaolv their flood control project operates. WhildSACIEtated that

its alternatddi deug atii @ecdhu@ad ofvleogover nment | ands, whi
al so recognized that they “do not mdeanirngfksl.l”y r e
sections of this report will address the various alternatives and proposaratpht will address these

existing flood risks and the problems they create, but here we will discuss what those existing flood risks

are and how they may imease in the future if not dealt with now.

D. Questions with How Existing and FWOP Flood Risksvgtermined

Thelnterim Study state¢hat,” pr oper definition and forecasting of
success of pl an “faccrcnuurlaatei cam’a |l aynsde st haart&® Teesgneedgm t i al t
Study’ s pr iistoevajatepalerngtives teeduce the flood risk for the Addicks, Barker and

Buffalo Bayou watershedéccordinglylJSACE must accurftenodelexistingregionalflood risk, so that

the FWOP condition can be more accurately predicfBtke Interim Reportaisesseveral questionas to

both the existing conditions and the FWOP conditions, oAlstion Alternative #1, as follows:

1. USACEHEtated that the hydrologic and hydraulic modeling, used to determine the current and
future fl ood r ipsdka,t @HALCHEL snmes el @ nlyge puovi des a
public has not been able to reviéwAppendix A to this Interim Repgstirportedlycontains more
details regarding the hydrologic and hydraulic modeling conducted for this dtindigrtunately,
none of the appendices to this Interim Report have been provided for public reviénpublic
cannotmake meaningful comments without these appendices

2. Figures 2224 show the existing and FWOP conditions for the Addicks, Barker and HBéjala
watershals, and indicate that the FWOP conditions flood risks are much greater than they are
currently. Yet it is unclear as to the cause of this increase. Is it due to changes in the climate that
are expected to occur from now through 2085, orediw new develpment expected over that
same timeframe, or is it a combination of the td@/WNhat are the individual contributionsf these
causedo the overall increase being shown?

3. USACBtated that the “same rain mvefutureunless 2020 v
addr e’s Blavdloes the HCFCD retention/detention criteria for new development in the
Addicks, Barker and Upper Cypress Creek watersheds not address this issue to ensure No Adverse
Impacts (NAI) occur downstream from new developmen these watesheds? This Interim

4 Interim Report Executive Summary.
5p. 51.
6p.51.
"P.51.
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Report does not address or discuss the regulatory requirements placed on such new development
that are intended to ensure NAI, and whether that is achieved with the FWOP condition
established byJSACE

4. USACIHstates hat the Equivalet Annual Damages (EAD) for the-Nction Alternative #1 is
$18.3M for the study area, whereas in Table 52, it shows Residual Damages for this Alternative
#1 are $191.6M. Why is there a difference?

5. The annual loss of life listed in T@abP shows the nmber of lives lost for both Addicks and Barker
watersheds, for both day and night conditions. There is little to nothing in this report explaining
how the numbers in this table were obtained, both for the-Nction Alternative #1, as wedls
the other alernatives listed.

E. Three Majors Flood Risk Problems that Need to be Solved

Subject to the resolution of the above questions &
in these watersheds that stem from the existib@ACE flood control pegjts and its operations are as
follows:

1. Flooding Private Properties Located within Addicks and Barker Reservaihf2olelguate storage
capacity withinGOLin the Addicks and Barker Reservoirs would cause flooding of over 24,000
parcels of private propties, including over 20,000 homes and hundreds of businesses, during
the Sandard ProjectHood (SPFused byUSACHo design federal flood control damdJSACE
notes that such federal dams constructed in urban settings are typieajuired to own thednds
up to at least the SPF elevation within the reservoir, and for dams like Addicks and Barker with
highlevel spillways, theGOLs houl d be even up to these spildl
elevations are 8.0 feet higher than what theGOLcurrently ercompass within the Addicks and
Barker Reservoirs (and®feet higher than what happened during Harvey 2017), which explains
why so many homes and private properties are at such an unacceptable flood risk by beiag locat
within these reservoirs. The infioration in the Interim Report states that this SPF is still being
updated, but this should have alreadydyedone once the determination of the maximum design
flood (i.e. the Spillway Design Flood or SDF) is made,tbie&PF is used to derive the SDF.

2. Hooding of Private Properties Downstream of Addicks and Barker Dams from Releases
Inadequate conveyance capacity exists downstream of the Addicks and Barker dams to handle
the releases expected from these dams durihg 8F amounting to a total flow ra of about
15,000 cfs from the combined releases from both dams. This is what happened during Harvey
2017, whichresulted in over 4,000 homes and numerous businesses flooding due either in part
or solely from those relases from these two dams into Butiddayou.

3. Potential for Dam Failure due to Dam Safety Issues at EachMamsafety issues exist at both
Addicks and Barker dams, such as their emergency spillways needing repairs to their concrete
linings, and the spling of reservoir waters around thends of the dams which bypass the
concretelined spillways. Failure of these highzard dams would be a catastrophe for
downstream residents.

8p.109.
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F. Other Flood Risk Problems that Should be Addressed

Cther flood risks exist within these 3 watersheds that not attributable toUSACHEederal flood control
dams, and yet should still be addressed as part of a comprehensive plan for flood risk reduction in these
watersheds, as follows:

1. Cypress Creek Ouesis. Overflows from the upper portion of Cypress Geeeontribute a
significant amount of water thalows throughAddicks Reservoir and eventually Buffalo Bayou.
Capturing and retaining this overflow water would reduce the burden on the Addicks Reservoi
During Hurricaa Harvey overflow from Cypress Creskounted to approximately 50,000 aere
feetl.

2. Mid/Lower Cypress CredRypress Creek itself has serious flooding problems along its middle and
lower portions, and the FWOP condition presented WSACEhows these problems to only
increase in the futureA separate study may be needed to address this issue.

3. Local RunoffFlooding along Buffalo BayouFlooding along Buffalo Bayou from local runoff
produces significant flood damages even for the more frequent flood events.

G. Effect of Federal Litigation R&lpstream/Downstream Addicks and Barker

The Interim Reporkays vey little aboutthe litigation in federal court for the recovery of flood damages

during Harvey 2017 due to the Addicks and Barker daifie litigation will havesignificant implications

on the FWOP condition and t heallathep altermativesaatedo bé Ba s e | |
evaluated. For example, the federal judge in the upstream case has initially found that USACE has taken a
“per manent fl owage e as &looatedtupstream of these tams, getddiltooper t i «
compensag those property owners in violation of thé"®amendment to the U.S. Constitution. This ruling,

if finalized and upheld on appeal, would result in over 10,000 homes upstream of these two dangs havin

such an easement placed upon them, resulting in dramasis in property values, angduce the local

tax basewhich would adversely affect all taxing entities in the area (e.g. county, city, school districts,

MUDs). The same result would happen forea downstream fol ks i f that fe
against them is ultimately reversed.

H. Other Issues with Establishing the Naction Alternative

1. USACE should provideparate analysis of the projected change in the frequency and intensity of
storms to the year 2085 due to climate change. That is &ariaspect of the Néction
Alternative that will help define the flood risk.

2. A key fact is that Addicks and Barker dams had been evaluated to have the risk classification of
DSAC % Urgent ad Compelling. These two dams are among the most dangerous dams in the
United States when considering risk of failure and consequence ofdailThis is an existing
condition to be evalwuated i f “no acdtedalon occur

9 SeelIn re UpstreamAddicks and Barker (T@xFlood Comt Reservoirs (Dec. 2019), available online at
https://ecf.cofc.uscourts.gov/cebin/show_public_doc?2017cv90e260-0 (last accesseblov. 8, 2020).
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https://ecf.cofc.uscourts.gov/cgi-bin/show_public_doc?2017cv9001-260-0

with what that means in terms of the operation of the reservoirs. The consequences of dam
failure need to be clearly articulatealong with computer modeling demonstrating such effects.
Fixing this dam safety issue needs to be a major priorithe evaluation of alternatives. Dam
safety should be exempt from benefit cost determinations.

3. The evaluation of the N@Action Alternative requires an evaluation of the soegonomic
consequences of not solving the problem and keeping the status qad@SACES required to
purchase a “ per ma n,dheinterimReparafgleto saaldresevena issues for
the future of ths community. The existence of such a flood easement across thousands of homes
certainly changes the starting paifor the evaluation of other alternatives, including the buyout
of these homes as an alternative. Similarly, if the flood easement remiaénstatus quo, flood
insurance will unlikely be available and many residents will likely move out and sell theésho
which likely will become owned by absentee owners who will rent these dwellings, creating a
social impact issue of a considerable dimensas lower income residents move into these
excellent, but flood prone, homes, creating a serious environmensdicglissue. That scenario
is required to bdully evaluated and disclosed.

Alternative 2:Cypress Creek Dam & Resertfoir

Summary: The Interim Reportonsidersconstructing ar22,000-acre Cypress Creek Reservoir enclosed
within a 30-foot high berm to gore 190,000acre feet of floodwaters.As USACE notes, such a project
would not eliminate flooding either upstream or downsaém ofthe reservoirs. USACE also notes that
the project would partially reduce overflows, requiring ancillary projects, anddaksiderably more than

a decade to constructThe Cypress Creek Reservoir received the lowest BCR of the structural afésrnat

in the Interim Report. This project would also require a local sponsor to share a minimum of 35% of the
costs andprovidefor operation and maintenance of the reservoir and da8iting in Cypress Creek vs.
Addicks Watershed

The Interim Report conleides, that basedgolelyon USACE’' s tthe ontyrmiable asitefordat a,
reservoir was in the Upper Cypress Creek Watersl®edineers working with Houston Stronger wonder

why USACE dismissed thipper Addicks Watersheas a locatiorfor placing fled reduction storage
project Upper Addicks projectaould provide a 11 reduction in floodwater volume every oneacre

foot stored in theUpper Addicks Watershed reduces oaerefoot entering and having to be stored in
Addicks Reservoir (and it appears that there is undeveloped land available for acquisition to locate such
storage basins). Retention storage in the Upper AddickseWhed requires fewer acres with greater
benefits than providing such storage in the Cypress Creek Reservoir. The most direct and beneficial
location for providing additional retention storage is within the Addicks and Barker Reservoirs themselves.
Alternative 3 doesiot adequatelyexplainsignificant aditional storage in Addicks and Barker Reservoirs
but only select a few areas for excavation

A. Speed of Project Completion

Most of the solutions proposed BYSACENcluding this Cypress Creek Reserwwill take a decade or
more to implement even wihout permit protests or litigatiomr the many yearsit will take to secure the
funding AllofUSACEs f ocused array of alternatives,BCRncl

10 Contributors:Mary Anne PiacentifKPC), Jim Robertson (CCFa@)Pavid LowdWHA;BGE)
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criteria estdlished in USACE regulatienis fact, the reservoir received the lowest BCR of all the projects
recommended for further studyand so are not viable iterms of that criterion. HowevelJSACElso

describes other criteria that must be considered when leating alternatives, including lifsafety

benefits, yetUSACEt at es t hat its focused array of alternat
damages or | ife safety risks.”

B. Cypress Creek Reservoir Effectiveness

The Cypress Creek Reservoir woudt solve the problem of the potential for continued flooding within
the Bar ker -B@Lnha offlooding down Baofiala Bayewsimilar to the mitiple storm events
recently experienced by coastal Louisiana. Thus, the risk of flooding withirgkevoir pools on non
GOLlwould remain a serious problem, such as in the event of another Haevey storm.

C. Benefit Cost Ratio

The Alternatives expled by USACE in the Interim Repart considerably belowhe BCR threshold to
obtain funding The Cygess Creek Reservaiost an estimated$2.1 to $2.9 billiorand has thelowest
BCRof the structural alternatives, at only 0. his alone is a reason that Alternati®és not viable. The
Cypress Creek Reservoir fails to meaningfully solve the iskfiesding in the Addicks Watershed. Given
the competing needs for limited finaradiresources at both the federal and local levels, the likelihood of
securing funding for a project that costs tid more than it provides in benefits should be a raiarter.

D. Cypress Creek Dam Safety Risk

The construction of a dam on an active waterwagyses inherent risks to those downstreamvhether

due to operational or structural failure, or whether a megtarm (or series of megstorms) were to
overwhelm the system! This risk is exacerbated due to the new development that would be encouraged
by the construction of the dam these additional structures would be constructed in lower areas that
were previously within floodplains. The risk of a failure to the Cyptesek Reservoir and Dam similar
to what occurred during Hurricane Harvey wouldga new risk squarely on the residents of Cypress Creek
and ultimately to the Addicks Watershed as well.

E. Lack of Local Sponsor Makes Project Noable

USACIHas indicatedhat it would not operate the dam and that a local governmental sponsor will be
required to assume responsibility foperations and maintenancé HCFCD has stated that it does not
intend to take on this responsibility. No other local governmental sppohas come forward. It is not
surprising that no governmental agency has stepped forward to incur this ongoing expense and
responsibility, partialarly the real possibility of a dam failure in the Cypress Creek Watershed where none
currently exists. In ddition, the minimum 35% costhare requirement would require such local
government to fund at least $735 million to $1.015 billion of the projemsts for much less in local
benefit.

F. Environmental Losses

Thelnterim Report references degradation ¢énds upstream of theproposedembankment as well as
downstream. While there is some discussion of the negative impacts of extémaedhation, the report

fails to adequately describe the negative impacts of the embankment, which would bisect the historic
Warren RanchThis ranch ishe largest remaining working cattle ranch in Harris Coummtgontinuous
operation since the 1870s.h& Interim Report does notadequately describe the value of uninterrupted

I Interim Reportp. 66.
2|nterim Reportp. 169,
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contiguous habitat, nor the impossibility of ngjsiting for this resourceNo other sites can be acquired

and protected of similar size and qualitsthe Katy Prairie Preserve, padlarly withinaonehour ' s dr i v e
from downtown Houstonln addition, more than 6% of the land that would be acquired urdthis plan

alreadyisin some form of habitat conservation protection.

Alternative 3:Addicks & Barker Excavatisn

Summary: USACE should more fully explore how significant excavation may be able to provide
immediate, scalable benefits within the Adks and Barker Reservoirs. As a complementary project to a
downstream conveyance project, excavation provides oppotiesito operate Barker and Addicks
differently in extreme events, as well as opportunities for recreational and environmental impro¥emen
Based on available geotechnical data and previous studies, the Interim Report underestimates the
opportunities forexcavation within the reservoirs and overstates many environmental considerations.

A. Introduction

Barker and Addicks Reservoirs, with anbined storage capacitgreater than400,000 acredeet, and

downstream inflows have the capability of overwhelming tloeeyance capacity in Buffalo Bayou as

was witnessed in Hurricane Harvéjouston Stronger agrees thBarker and Addicks Reservail@ not

provide sufficient storage opportunity to eliminate the need for improved conveyandewever, he

Interim Reportunderestimates the opportunities for excavation within the reservoirs and overstates

many environmental considerationsP?ast studies byJSACE and other entities suggest ttiare are

substantial opportunities for excavation of areas that are ingpacted by the water table Other studies

suggest thatexcavation willcreate significant additional storage withoignificant environmental
concenhecause the | ands’' ecological. value was alrea:

Excavation of Barker and Adtdis creates an excellent opportunity for conjunctive park and recreation
and environmental improvements within Barker and Addicks Reservoirsaléd benefit the community
while providing increased flood protection. Reservoirs could improve the drafnaggons, but must be
coupled with downstream conveyance improvements.

B. Study Areas Within Addicks and Barker Reservoirs

USACHEnNly selected a fe& areas for excavatiowithin the Addicks and Barker Reservoirs themselaed
these areas excluded promisirgreas identified in the USACE 2012 Operations Manuals for the
reservoirs'* USACEBhould explorenore locations within the reservoirgspeciallythose identified within
USACE documents and othetiudies USACE shouldndertakea studyto maximize the excavation
opportunities that can increase storage in existing reservoirs located W@k

We believeUSACEhould complete an assessment of wlagvockets of good habitat are and how to
excavate around them. The removal of 10 feetediment, including all productive layers, is expected to
drastically change the existing vegetation communities from dominance in trees and shrubs to herbs
composed bspecies tolerant of low nutrient disturbed soils, many of which are expected to beatore

or invasive. However, there already are significant populations of invasive tallow trees in the reservoirs.

13 Contributors:Steve RobinsofABHR), David Lowe (BGE), Mary Anne Piacentini (KPC), Maifdimd/\BFPG)

¥ Wwater Control Manual,-3, 43 (Nov. 2012) available at

http://cdm16021.contentdm.oclc.org/utils/getfile/collection/p16021coll11/id/18lastaccessed Nov. 8, 2020).
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Creating an undulating bottom to the reservoirsaigeasonable concept, which in the long term may
increase diversity by mimicking the higtoundulations of the ground surface

C. The Case for Excavation

With the water tablein Addicksat least 10 to 12 feet below the surfagemost areasnd in someareas
more than 25 feet below groundexcavation cold potentially double existing storage cagty. The
existing reservoir holds over 125,000 afeet of floodwaters without spilling overAccording to
engineers working on behalf of groups associated withdttan Stronger, xcavationcouldprovide up to
250,000 acredeet of capacity onGOLin Addicks ReservoiiThis new increment would have handled a
Harveytype storm.

The case for excavating the dam is that the land is already owned by the governmentsaindréase in
storage woul d prebkem of upstedml flgodirig fwlick Wwould tean that the government
woul d not have to purchase a “permanent” fl owage
would help save the community from adidibal floods, allow residents to remain in theirrhes, retain

the tax base, and keep neighborhoods intact. Transporting dirt is expenshere possible JSACE

should consider using thdirt to create amenities within the reservoirsper haps “trmisunt ai n”
amphitheaters, hills, etc. Other dirt callbe used to cover nearby landfills that are closed but not
remedi ated. The cost could be also justified giver

an expensive permanent flowage easarhe

Theanalysis foexcavation of Addicks coulikely bereplicated in Barker Reservoir. Any ecological losses
could be mitigated offsite or could be mitigated through restoration once the excavation is complete.
Again, the storage capacity of the reseiré could be doubled by excavating the two reséwavhich
would essentially solve the flooding problem upstreat least for a Harveyype storm. Excavation, as
proposed, should be considered as a more efficient alternative to a Alternative 2.

Alternative 4:Tunnel®

Summay: The Interim Report acknowledges thednveyance is critical andnnels would provide an
effective way to convey flows from Buffalo Baymuhe reservoirshut recommends no further study on
this alternative lased mainly orcost. USACEstimates the cosof the project at $612 billion, while a
more robust study frorHCFCI@stimates the samerojectwill cost only$3-6 billion. Atunnel may also
reduce environmental and social impacts and create benefitssigwficantaddtional water supplhand
locdized inlet optionsin ways that other alternatives do not

A. Introduction

The Interim Report concludes thafc]onstruction of a tunnel would increase conveyance from Barker to
the Houston Ship Channel or Galveston Bay amesas an alternative dischge outlet alleviating
pressure on Buffalo Bay@u The report also concluddhat tunnels operating as an inverted siphon by
gravity can move high-flow rates from the reservoirs to the Houston Ship Channel/Galveston Bay.
tunnel provides a reliable, safedownstream conveyance from Addicks and Barker Reserypaist

15 Contributors: Brian Gettinger (FNI), Auggie Campbell (AWBD), DakidsH@arrollo), Ed McCarthy (McCarthy &
McCarthy) Scott Jones (GBRprdan Macha (BCW), Marlin \ifiiid (BFPG)
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Downtown Houstorwith more benefits and lower costs than noted in the InterimRepbrn f act | USAC
analysis finds that Alternative 4 performs better than Adigtive 66

Houston Stronger notes that a tunnel presents environmental considerations that USACE should review.
Houston Stronger finds that USACE could eliminate most if not all community opposition to conveyance
by citing a tunnel inlet inside the res®irs with anoutlet near the turning basin with special attention to
water quality and environmental impacts. USACE and many other cities operate tunnels to reduce flood
risk and help provide a water supply while successfully addressing community &idnemental
corcerns.

B. Non-Cost Factors

As noted in thelnterim Report, tunnels have low impact to critical infrastructure, low environmental
impact and low real estate acquisition cas&mply comparing these with the other methods studied and
placingt h e m i n category doesriot adequately distinguish the nearly segistent impact a
tunneled solution for conveyance would have along Buffalo Bayou. Away from the shaft logatioreds
would have a negligible impact on daily life in Houston.

Houston Strongerecommends thatUSACHurther evaluate norcost factors as part of the alternativds
analysis, including:

9 Land Acquisitiorincluding cost to acquire and time to process eminent domain claims with non
compliant sellers

1 Community Impactimpact to commuity recreational spaces and amenities, traffic impacts due
to road closures, construction disruption (noise, dust, etc.) during construction

1 Speed of Implementatior how quickly can the project be delivered considering construction
timeline, environmentapermitting and property acquisition

18 Interim Report, p. 119.
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1 Potential for additional water supply tunnels provide potential storage and water quality
controls that create social, economic, and ecological benefits

The Interim Report founthe tunnel's benefitsslightly greater thanhat of channel improvementiritial
rough estimates of benefits showed that Buffalo Bayou channel improvements could provide as much as
yp 02 dn LISNOSyd 27 GKS lGdzyyStaQ oSySTadaoe

C. Tunnel Cost Analysis

As outlined in the section fothis memorandum discussing Al t er nati ve 6: Buffalc
Improvements’ t he cost estimate for the channel i mprov
Inversely the costs assumed for the tunnel are significantly higher than other estimagesntly

prepared, resultingn a combined cost discrepancy that is exaggerated.

Houston Stronger encourages USACE teviauate the cost assumptions for the tunnel and adopt the
rigorous cost analysis presented as pafrthe HCFCD Phase 1 Tunnel Sttfdyhe Interim Report sost
estimatesaretwice as high as the HCFCD cost estimalég cost analysis for HCFCD analyzed numerous
recent tunnels of similar scale in the United States and adjusted the cost intod@0&gsand regionally
adjusted them ér the Texas construction mket in accordance with Civil Works Construction Cost Index
System (CWCCIS) EM 1240304, March 31, 2018. The HCFCD cost analysis includes a 50% contingency.

Tunnel cost estimating at a conceptual level is typically donarpatrically on a cost per & of tunnel

per inch of tunnel diameter. Backing out the cost estimates presented imntieem Reportinto a cost

per foot of tunnel per inch of diameter returns a cost of $120 to $140 per foot per inch diameter. The
HCFCD stly concluded that a 25 fodb 40-foot diameter tunnel cost was $60 to $63 per foot per inch
diameter including a 50% contingency. Although USACE considerfoat 4ifameter tunne] which is
larger than the 4€oot tunnel considered by HCFCD, the costuasptions prepared for the G¥foot
diameter tunnel for HCFCD are applicabfed /oot and 4Gfoot tunnel are built by the same methods
and the cost increase of the larger diameter is accounted for the scaling of the cost by inch diafeter.
comparison 6the two estimates is showim the table below.

USACE
USACE | Cost per| Cost at
Cost Inch DIA| HCFCD
Discharge| Length| Max | Estimate| per Price
Alternative | Name | Point (mi) DIA | ($B) Foot Assumption| Difference
HSC
Turning
River Basin 23 47 $8.9 $130 $4.1 -54%
Tunnel | Galveston
Tunnel 1D | Large | Bay 34 47 $12.0 $119 $6.1 -49%
River HSC
Tunnel | Turning
Tunnel 1F | Small Basin 23 32.5 | $6.5 $137 $3.0 -54%

7 Interim Reportp. 119
18 Seehttps://www.hcfcd.org/Resilience/Countywider-Multi-Watershed/Z08-PRELIMNARYENGINEERING
STUD¥ORLARGEHIAMETERUNNELEORSTORMWATERONVEYANast accessed Nov, 8020).
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https://www.hcfcd.org/Resilience/Countywide-or-Multi-Watershed/Z-08-PRELIMINARY-ENGINEERING-STUDY-FOR-LARGE-DIAMETER-TUNNELS-FOR-STORMWATER-CONVEYANCE

Galveston
Bay

34 ‘32.5 ‘$8.8 ‘$126 ‘$4.4 ‘-50% ‘

D. Tunnel Implementation Schedule

USACEeport references the 16,20fbot long San Antonio River Tunnel and the 12 years it took to
complete the project, implying that tunnel projects are very long and complex. The construction of the
San Antonio River Tunnial 1998was slow and more challemgj than expected The experénce on the

San Antonio River Tunnel is not representative of the construction schedule that should be expected for
a large stormwater tunnel in Houston. The geologic conditions are different, the tunnel methodology
(pressurize face EPB TBM as describedhe HCFCBhase 1 study) is different, and the technology and
construction methods have improved dramatically in the last 30 years. Alththegh were challenges

that had to be overcomduring constructionthe San Antonio iRer Tunnel is an excellenkample of the
effectiveness of tunnels for flood mitigation as well as how these systems whemnlesglined can be
operated with minimal operation and maintenance expendebbe San Ant oni o tunnel
year it was built, when floodwaters we diverted into the tunnel, avoiding estimated damages greater
than the cost of constructionThe solution for Buffalo Bayou should apply these lessons.

As presented in the HCFCD Phase 1 study (Tunnel Applicability Memojaadi@foot diameter tunnel

has an estimated excavation rate of 50 feet per day. An#8-long tunnel would be constructed in
multiple segments, each segment likely no more than 5 to 7 miles in length between shaft locations. This
has been validated bye recent tunnels constructeid Washington DC in very similar soil conditions with
similar construction methods. If the tunnel project received full approiaupfront, four segments

each 5 to 7 miles in length could be constructed in parallel. Faallpl segments each 30,00€et in

length could be constructed in 5 years from the construction netiicproceed (NTP).

E. Intake

Figure 43 from the Interim Report appears to show the initial intake structure for the tunnel at the
confluence of Langham Creek and Buffalo Bayou dowastref the reservoirs. Houston Stronger
recommends further analysis into the intake location includingsideration for an intake structure in
the reservoir that would allow the tunnel to realize a greater upstream hydraulic condition. A structure
within the reservoir would require a gated connection between the reservoirs be provided, potentially by
tunnel. An inlet structure in the reservoir would all®WSACHED release flow during storm events without

the flow ever entering Buffalo Bayou. An inlet st in the reservoir could also allow for reservoir
deepening below the level of the existing resdngated outlet. All flow deeper than the existing outlet
could be drained through the tunnelAppropriately locatedand designed intakes could signifitign
improve water quality at the point of discharge and reduce erosiot norrpoint source pollutioralong
Buffalo Bayou.

F. Discharge

The Interim Report considers two discharge locations, the Houston Ship Channel Turning Basin and
Galveston Bay. Houstonr8nger recommends future analyses focus on the outlet structure at the
Houston Ship Channel Turning Ba3he additional 11 miles dfinnel will probably notprove to be cost
effective and the additional length burns hydraulic head, limiting the conveyaapacity in the system.

14
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Houston Stronger also recommendisat USACEonsiderthe outlet structure for water supphPepending
on sking, the tunnels likely tostore over 1 billion gallons afater until it is pumped out. The tunnel
should be dewaterethetween storm events as alluded to in the Interim RepW@fith appropriate water
guality controls at the intake andthroughout trangortation, the flow pumped from the dewatered
tunnel could be taken directly to the City of Houston East Water Purific&iant Depending on rainfall
and other factors, gortion of the revenue dedicated from this water supply could genenailions o
dollarsper yearto help pay the local share

Alternative 5:Diversiort®

Summary: The Interim Report effectively amdi ght ful l'y el i minates “Diver si
addressing the flood risks associated with the Addicks, Barker and Buffalo Wayexsheds. Both the
Brazos River and Brays Bayou face flood risks that makesidivénto those watersheds-gldvised.

A. Introduction

The I nterim Report effectively and rightfully el]i
flood risks associated with the Addicks, Barlkerd Buffalo Bayou watershed$JSACE ideifited two

possible federal projestinvolving the diversion of water away from the Addicks, Barker and/or Buffalo

Bayou watersheds one being to the Brazos River, and the other being to Brays Bayou, per Fafitéa8

Evaluation of Alternativesshownin the Executive Summary of th&érim Report. This table also notes

t hat “Diversi ons pterm gperation becaubei Bopiayauand/de the Brazos Riverg
may already be flooded."” Thus, UdnAu@Hercenkidematiom at ed t
of viableanchor alternatives. Howevet)]SACE dent i fi ed a “Barker to Bray

ancillary alternative that could be added onto an anchor project, such as the Cypress Creek Reservoir (see
Table 4- Revised Arrapf Alternatives). Another divexsh project considered was the North Canal to
bypass downtown Houston, but it was dropped from further consideration since the City of Houston was
pursuing this project®

B. Planning Constraints

USACE noted that one of theaphing constraints for its study wao avoid transferring flood risks to
other areas. All adjacent watersheds irettegionhave flood risk issues, including Brays Bayou and the
Brazos River, that make them unavailable for use in accepting additiood\ilaters without increasing

their current flood risk. Thénterim Re p o r t correctly notes that “Dive
because during large flood events, which are the focus of this study, adjacent watersheds would also be
at flood stage and thir capacity to store flood waterfom Buf f al o Bayou is | imite:

C. Brays Bayou

BraysBayoudoes not have and will not have additional conveyance capabitying Harvey 2017, Brays
Bayou had major flooding along its entire lengtven after completing anngoing federal flood control

19 Contributors: Phil Bedient 8EED), Auggie Campl@WBD) Griselda Gonzales (ASCE)
20 Interim Reportp. 113
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project, Brays Bayou wikhow a 100year floodplainthat extends beyondits banks, especially in the
Meyerland area

D. Brazs River

The Brazos River reached approximately its-$88r flood stages throughout Fort Bend County during

Harvey 2017, which laad for about a week Sgnificant flood damage seriously affectthe flood

operations of a dozen or so levee improvemerstudcts (LIDs) located along the Brazos River in that

county. These LIDs provide flood protection for tens of thousands of hommestifi® Brazos River flood

waters If their levees are overtopped or breachetie consequences would be catastrophithusthis

river does not have any additional flood carrying capacity to accept flood waters from the Addicks, Barker

or Buffalo Bayou watrsheds, and it would not be consistent WittSACEs pl anni ng constr a
for the existing flood risks along thaver to be increased by diverting or transferring that risk away from

these other watersheds and to the Brazos River.

Alternative 6:Buffalo Bayou Channel Improvemetits

Summary.Alternative 6 is not a realistic alternativEhe Interim Repotinderestimates project costs and
challenges Entrenched, widespread community opposition to its social and environmental imaacts
well asregulatory andlitigation risks,create considerable challenges, including possibly depriving the
project of a loal sponsor.Thelnterim Report assigns a 0.3 BCR to Alternativavéll below the threshold
required for a public investment of this magnitudeBased on the modeling information available,
Alternative 6 falls short of safely handling both the Addicks Badker Reservoir releasesnd local
downstream bayou flows needed to avoid catastrophic flooding.

A. Low BCR

Alternative 6receives &@.3 BCRAar short of meeting the requirements under federal law, which is a

second reason why Alternative 6 is not achievalllae BCR of 0.3, mesatySACE considers the projects

coststo bethree times greater than projected benefiténcluding the costs due timpacts on ity parks

and modifications to the channel in the downtown area, the BCR is likely to be even bhaainterim

Report makes no recommendation that ceomply with the Flood Control Act of 1936, which requires

that a pr o] e eatettlsanib @sts® A prajest thht & vajueengineered to reduce costs to

improve the BCR would likely have even worse negative impacts on Buffalo Bayou and its surrounding
parks and communitie®Al ocal sponsor’ s cost s8&3a+$4el bilionlcbstobe 35 %
at |l east $1 billion, an enormous s%m for only one

B. No Hydraulic Design

The Interim Report doawot provide a floodplain hydraulic design objective for Buffalo Bayou downstream
of Addicks andBarkerReservoirs. U S A C Ebdebng amd channel evaluatiods not reveathe required

21 Contributors:Guy Hagstett¢BBP), Deborah JanuaBgvers (Houston Wilderness), Steve Robinson (ABHR), Joe B.
Allen (ABHR).
22 Interim Reportp. 20.
23 Interim Reportp. 169,
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increasein carrying capacity of the bayou (pedtarvey)or the likely ecalgical and social costs necessary
to achieve the proposethodifications to the channel.

C. Missing Channel Segment

The Interim Report does not review whether an 11,806t segment between the proposed starting point
and the North Canal can accommodate ftowithout modification. Alternative 6proposes to increase

the channel capacity on BuffaBayou to accommodate 15,000 CFS startipgtream of downtown
Houston,1,500 feet east of Studemont Stre&t However, Alternative 6 does not discuss whethes
channel downstream of this starting poirtan accommodate 15,000 CF3he Interim Report
acknowledges improvementstothdor t h Canal at White OakdoBsangtou, ne
discuss the 1,000 feet of channel between the North Canal and the start of Alternatit?e Houston
Stronger questions the implied assumption that these twdes of highly constrained channel can
accommodate 15,000 CFS without floodorgsocial or ecological costEurther analysis oAlternative 6

is needed to evaluatthe cost of the 11,000 feet of channel betwethe Alternative 6 starting point and

the North Canal, which is likelgigh because of land values near downtowRooding in this area of
downtown hascausedextensivedamage to the City Hall Complex, Harris County Complex and Theater
District.

D. Impact on Parks

The Interim Report is silentcorer ni ng Al ternative 6's social, econ
two major city parks- Memorial Parkand Buffalo Bayou Parkvhich would be significant Deepening

the channel by 11.6 feet and widening it to 230 feet will have major impacts on tlarks, poth during

construction and afterwardAlternative 6 alsancludes Buffalo Bayou from Barker Res@ramd Addicks

Reservoir to Beltway 8. @€hequiredchannel and rightf-waywould substantialy diminishrecreational

and environmental benefits tavest Houstorat Terry Hershey Park (operated by Harris County). Analysis

of Alternative 6 should considéine social, economic and environmental impacts resulting from changes

to Terry Hershey Park in addition to the conveyance capacity of the channel.

E. Mitigation Unavailable

Mitigation requirements for Alternative 6f 3,093 acres of riparian habitaire urattainable? In-kind
compensatory mitigation for riparian corridor damages cannot be creatdsk mitigation would have to
be sought well outsidefdhe Hydrologic Unit Code (HUC), which is count&i$&CIgermitting guidance.

F. ProblemStatement and Planning Objectives

The Interim Report defines Problem Statement 3 as
combine with downstream infl@s to pose risks to health and human safety, public infrastructure and

privatep r o p é’rTheyintetim Report does not clearly provide a floodplain hydraulic design objective

within the Buffalo Bayou reach downstream of Addicks and Barker resenAsisich,USACE does not

24 Interim Reportp. 84.
25 Interim Reportpp. 103104.
26 Interim Reportp. 120.
2T Interim ReportExecutive Summary p. 7 (Problem Statement and Planning Objectives)
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provide the public enough information ssess the appmiateness of any solution on the above listed
Problem 3 risks in any segment downstream of the reservoirs.

G. Channel Design

Al ternative 6 i s des c rwitbatypicabhsectiom showing arficelated codceefe ¢ h an
blocks throughout the chanel sectior?® This approachvill cause environmental impacts that the Interim

Report fails to acknowledge and will meet strenuous public opposifidreAlternative 6 carriedorward

for further reval uation i s dyeuste areath betiches that iwould | u d e
support riparian vegetation commensurataea Wowhflbow
channel would be maintained which wouldmic as closely as possible the depths and bank slopes (from

below the waterto the surface) that is currently inundated with permanent flows and maintaining at a

mi ni mum existing aquatic habitat qualottomgndsidesnd (i i
woul d be modi fied wiltateasoftraeqegpesodionmhte ghannel dottom and Sides
would be modi fied waind (sStee)spleides and gifee tomplexes would be
constructed to modify the overabtream structure and function more similar to unmodified streams,

therebyi ncreasing overall aqu a tinibathvérsiobs of Aternatiyjeul6alUSAGEYy an d
is proposing a 23@ot-wide channel with a 7@ot wide channel bottom thats 11.6 feet deeper than

today. As proposed, Alternativevill cause significant, lastingdamage to Buffalo Bayou due to the

additional excavation and enlargement required to create the proposed channel section.

Alternative 7:Nonstructural/Nature Basefl

Summary. The Interim Report recommends nonstructural property buyouts along Buffalo Bayou to
increase conveyance for releases from Addicks and Barker Reservoirs. The buyouts considered under
Alternative 7 exclude 24,000 parcels within Addicks and B&kservoir's f | ood pool s but
governmentowned land. While strategic, communisypported buyouts may be a sound approach,
USACE should closely study and inform communities of the potential impact of these structural buyouts
and work to minimizethese impacts. The public prefers natutmsed solutions. Houston Stronger
recommends that USACE review ways to preserve natural bayou features, preserve and restore land on
the Katy Prairie, and construct a series of smaller detention and retenti@s aigng ature-based design
principles. These projects can providge to 1:1 flood reductionbenefits for flows upstream of Addicks
Reservair.

A. Introduction

Alternative 7 evaluatescquiring and relocating existing structures downstream of AddicksBamkler
Dams along Buffalo BayoWSACE considereduitiple scalesincluding at thehigh end,acquiringup to
441 structures (including businesses and multifamily structures) ebdst of $2.3 billion including
relocation expensesHouston Strongeguesions the derivation of these numbers, which appear low,
and whethelUSACEouldavoid these costhrough improved conveyance, upstream storage, excavation,
or a combination of aéirnatives.

28 Interim Reportpp. 84-86.
22 Interim Reprt, p. 112 (Section 4.8.1 FRM Alternative Plans beginning on page 109)
30 Contributors: Deborah JanuaBevers (Houston Wildeass), Mary Ann®iacentini(KPC), Jordan Macha (BCW),
Chris Browne (EHRA)
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B. Downstream Property

UnderAlternative 7, USACE evaluates convayil5,000 cfs through Buffalo Bayoulésge-scale property
acquisitionswith no physical changes to the chanaglan estimated cost of $2.3 billiorzor the 2, 5, 10
and 25yearevents, BCRs were greater than 1.0, and therefore economically justiiedhd 50year
event, the BCR was 0.91, and for remaining plans, BCRs are well belé&w 4hdwn in the table belgw
the only nonstructural plans that are economically justifiace the 2, 5 10, 25 and possibly-€ar event
plans along Buffalo Bayoumbng these, the &ear event provides the greatest net benefits, and is the
national economic development (NED) plan based on existing information.

Table 23. Summary of Buffalo Bayou Acquisition Plans ($1,000, Oct 2018 Prices, 2.75% Interest
Rate)

# of

Plan EAD First Cost Annual Cost Net Benefits BCR
Struc.
2Year 19 $55,678 $203,742 $7,754 $47.924 7.18
5Year 33 58.046 264,326 10,062 47,984 5.77
10 Year 64 60532 437,659 16,659 43,873 363
25Year 341 77425 1,037,351 73.744 3.681 1.05
50 Year 441 78.789 2,276,649 86,650 7870 0.01
':li’i:r 825 82.892 3,213,387 122,315 -39.423 0.68
f,i:r 1,737 86.854 5,300,698 202,110 115,256 0.43
,f,f;r 4140 $91,043 $9,784,192 $372.427 5281384 0.24

These varying levels giroperty buyouts would help redecflood risk to properties downstreamof
Addiks and BarkeReservoirs— with the risk eliminated or significantly reduced under all frequency
events noted above. This reduced risk would also allow larger releases frocké&\daiid Barker which
would function similarly to Alternative 6, where there wdibe less storage time of floodwaters and a
decrease in floodplains in a number of areas throughout the study dmaiathere are unacceptable
consequences.

The properties ealuated consist of communities that are unlikely to move and have resistedubuyo
efforts since at least the 1950dmpacts to property owners would be considered significantmasy
families would have to relocate outside of their communityor this aernative, USACHIid not make
clear in Table 23 (shown above) what the frequeaeneant for water release levels of the reservoirs.

USACE Storyboard regarding Alternative 7 contains
residential and commercial property buyousnd related costs (see below) compared to the data
contained in the Interim Report (see Table 23 aboite):

31 BBTRS Alternativesvailableat https://www.swg.usace.army.mil/Missions/Projects/BBTast
accessed Nov. 8, 2020).
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Residential Commercial Number of Real Cost

Sl Acquisitions Acquisitions Estate Parcels (billions)
Minimum Acquisitions
Barker 8,338 104 9,785 $5.4
Addicks 4,435 186 5,083 $2.7
Maximum Acquisitions
Barker 10,023 113 11,658 $6.5
Addicks 11,279 379 13,049 $6.5
As of 195ept2020

Additionally, the use of BCR under Alternativappears to be the same analysis that resulted ineuirr
conditions. With a patchwork approach to buyouts, there is a greater chance for the acqaliead to
become vacant lots that could become extremely expensive to maintain and provide low quality habitat
sites with minimal to no productive us®atchwak buyouts would also contribute to the decline in
community values and thiess ofcommunitycohesion

C. UpstreamProperty andLitigation

The Interim Report does not analythe cost of acquiring the properties upstream of the reservoirs, which
are part of ongoing litigatio® The upstream properties include Z80 parcels, with a totahffected
population of approximately 64,008 roughly the population of the City of San Mascdexas Judge
Lettow ruled that USAC&ndemned a flood easement across the upstream properties, which include
homes, businesses, schools, and an airporthe condemnedparcelshavean estimatedvalueof over

$10 billion andcondemnationwould have significant adverse impacts on upstream communities.

USACEhould evaluate the cost of flood easements in these cases in its other alternalitescost of a

flood tunnel for instance,is likely far less than the cost obndemming communities with combined
populations larger than the City of Conroe, Texas. These communities also have billions of dollars of bond
obligations for schools, roads, utilities, and other publicastructure, which may be unserviceable if
condemned.USACE should consider the costs related to litigation and how alternadiv@component

of settlement,may avoid these litigation coséexd damages

D. Nature-basedAlternatives

USACEeceived over 8 comments related to naturbaseda | t er nati ves and consider
themes identified during scopirdd* In spite of this, the Interim Report did not consideature-based
alternatives. Nature-based alternativesllow for the storing of wateand mitigation of flooding risksii

lieu of or in concert with traditional engineered solutiondCFCD is already several years into bond
projects alondBuffalo Bayowhere channel improvements, with some natdvased features, have taken

%2In Re Upstream Plaintiffs Addicks and Barker.JFé®od Comt ReservoirsCase 1:1¢w0900:CFL (Dec. 17, 20)L
33 SeeAlternative 1 above at H.3.
34 Early scoping negings were held in May 2019. Four hundred and sewtinitge people attended the five public
meetings held upstream of Addicks and Barker reservoirs and between the dams and downtown Houston. During
this period, public comments were accepted during ada@ period, in which 279 comment letters were submitted
and 541 substantive comments were identified. There were 69 comments listed in the Scoping Report related to
nature-based alternatives to considésee p. 14 of Scoping Reperttached), and Table & ithe Scoping Report
provided 6 objectives associated with netructural/naturebased measures (see p. 24 of Scoping Report).
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place and will cotinue to take place downstream from the reservolsSACHoesnot make clear what
baseline conditions it is using to determine the property buyout impacts.

These ICFCD projects should have been considerétSACENalysis.In the BBTRS Early Scopiegdtt

published byUSACE5al vest on District, in partnership with t
an early and open process for determining the scope afeisso be addressed and for identifying the

significant issues related to a proposed aotio USACEhould evaluateahe naturebased alternatives

proposed in the Scoping Report:

1 Preserving the Katy Prairie through land acquisition
Restoring native hakats and bayous

Using green infrastructure in place of gray infrastructure
Preserving natral features such as oxbows and meanders

Removing invasive trees from the reservoirs

= =/ =4 4 =4

Constructing a series of detention ponds throughout the systaaking into acount the
work already being performed by HCFCD

1 Preserving and restoring the Katy Prainmlather important wetland, grassland and
forested habitat types.

Any and all of these natusieased alternatives would allow for a substantiaktsavings by implementing
nature-based features, protectip of existing green space from future developmentdaprovidng
opportunities for additional outdoor recreatioin addition to other community benefits such as
improvements in air and water qugl.

E. FEMA Mitigation Programs & BCR

USACE's BCR calcul ation pr ovi de strained View afbdneafitsand f or ma 1
ignores relevant cost®. USACE should consider better methodsn | i ne with FEMA' s r e
Ecosystem Service BenefitsinBedeft 3 G ! yI f @aA & T2N C@eeht@cheddBEMAA I G A 2
Policy FRL08-024-02), USACIan take into account consideration of ecosystem service benefits for a

project regardess of BCR value, in order to allow for easier inclusion of nd@ased solutions into risk

based mitigation projects.

Alternative 8:CombinedAlternatives2 and &6

Summary This alternative combines the Cypress Creek Dam and Reservoir (Alternative 2) with Buffalo
Bayou Channel Improvements (Alternative 6) to determine whether the two together would provide
systemwide improvements, given the failures of teeparate Alternaties on their own. However, this
combination suffers from the major issues identified in both Alternative 2 and 6, incladiovng BCR

35 SeeTex TRANSPINST, How Project Selection in theCorps ofEngineersis Affected byBenefitCost Ratio (BCR
Analysis 83 (&n. 2018; published for the National Waterways Foundation).
36 Contributors: Mary Anne PiacentinfKPC), Jim Robertson (CCFCC), David Lowe (R{yEjagstette(BBP),
Deborah JanuarBevers, Steve Raison/Joe B. Allen (ABHR)
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(0.2), strident public opposition, and detrimental environmental impacts that cannot be mitigated (see
Alternative 2 and discussions aboveyWhen combinedmostof the benefits result from the

conveyance improvementsThe Interim Report shows thahé Cypress Creek Dam provides only a small
incremental benefit over a conveyance solution at triple thetc

General Commeis

Al ternative 8 s 0.2 BCR does not come Alttroative t o me
6 (Buffalo Bayou Channel Improvements) leaves $65:@ili@n in residual damages, and Alternative 8
(Alternative 2 Cypress CreBlam + Alternative Buffalo Bayou Channel Improvements) reduces damages

to $63.299million. This is an incremental damage reduction of only $2.58TMs alternative is a nen

starter if one were to consider only the cost ($94@lion to $1.2billion) andimpacts of Alterntive 6

Buffalo Bayou Channel Improvements, and it is even more evident that the sizeable additional investment
($2.1-:2.9 billion) in the Cypress Creek Dam and all of the resulting environmental hagnasfficult to

justify for thesmal incrementof flood riskreduction.

Houst on St r ongecmmplee gCRalculaton of)Atér@tye & including the incremental
addition of the Cypress Creek Dam & Reservoir, if one were to assume that the conveyance option had
already been castructed. Only vih this information can the public fully understand and evaluate the
resources involved and limited benefit of Alternative 8.

See discussions of Alternative 2 and Alternative 6, above, for other significant feasibility issues, including:
(1) lack of a wilhg local sponsgi(2) major environmental impactg3) impossibility of mitigation(4)
communityopposition; and (5high likelihood of litigation for Alternatia and 6

Alternative 9:0ther Alternativesand Recommendations$

Summay: Houston Stronger asks th&tSACEontinue to explore tunnelssignificantexcavation of

Addicks and Barker Reservoirs, and other alternat{gash as nosstructural naturebasedstrategie$

going forward as USACE produces a draft feasibility repéougon Stronger, its members, and others

have developed several alternatives that the Interim Report did not consider or recommended not to be
considered going forward. USACE should fully evaluate floodway acquisition, land preseswaltion
restoration distributed detentioriretention, andsmallerflood retention basinsabove Addicks Reservoir

as an alternative to a Cypress Creek Reservoir, which would provide similar benefitafaster less

money. New approaches, i ncl udilogyg may add aapécity W axiseng ande d ” t
proposed detention. USACE shoulalsoconsider starting a separafood risk reductionstudy on the

Cypress Creek watershed immediately. USACE, having noted the constrasmBGstapproach should

consider newFEMA guidance (Policy B8-024-02) and suggest BCR reforms to more effectively address

flood risk and publicsafetyfv i nal |l y, USACE needs to move quickly t
dam safety risks at these two dams, as it has been ovecadéesince these risks were first identified.

37 Contributors: Natalie Chaney (ASCE, RBfjelda GonzalgASCE, TGC), Mary Anne Piacentini (KPC), Richard
Seline (Accelerate H20), Brian Gettinger (FBtBve Robinson (ABHR), David Lowe (WHA, BGE)
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A. Hougon Stronger Buffalo CommunityPlar?®

1. Formulation and GoalsWorking with Houston Stronger members, the West Houston
Association(WHA)developed most components of the 2018 Houston Stronger BPIaNHA
with input from others, has updated elements of this Houston Stronger Plan to focus attention
on alternativesfor the Buffalo Bayou Watershdtfiat the local community can suppofthe
Houston Community Plan) The Buffalo BayouCommunity Plan is formulated witthe
following goals{1) contain and convey the storm events similar in magnitude to Hurricane
Harvey (2) contain flood waters within the boundaries of Federally owrladds for Barker
and Addicks Reservojré3) add conveyance downstream of Barker anddi&ksReservoirs
without channelizing Buffalo Bayp(#) reduce flooding conditions in Buffalo Bayou watershed
downstream of the reservoirs resulting from local rainf@)minimize environmental impacts
and enhance long term environmenta¢nefits and (6)have broad and prolonged community
support from a diversgroup of stakeholders.

HOUSTON*STRONGER

\
Upper Cypress Creek

Watershed
Land protection, restoration,
shallow storage

Buffalo Bayou Community Plan

Addicks Watershed ‘ a
Retention, ¥ \
creekside storage i e W58 ">
! Addicks Reservoir |,
Excavate .. &s_L
475,000 acre feet <

gl
W
|

Tunnel intemepto >
to help reduce flooding |} +40-Foot

along Buffalo Bayou Flood Tunnel
‘ e\ { |5 (A . ) +10,000 cfs
D NP 9 =

Barker Reservoir

‘h;-——uv———-
Excavate
+86,000 acre feet
1\'1 ™

= |
A\
A
FLOOD PROTECTION PLAN COSTS
Construct additional storage in the Cypress \§
Creek overflow/upper Addicks hed $ 020 B > & s = — StTGET
Restore/offset Addicks storage capacity™ $ 060 B e Reservoir boundary
Restore/offset Barker storage capacity® $09 B ! 3 County Line
Construct Buffalo Bayou Bypass Tunnel** $ 420 B 3 -
Mitigate/restore wetlands $010 B o SN FEMA Flood Type
Total Cost $600 B on 1 o of reservairs 5o ~ B Floodway i
e that excavated areas drain by gravity to flaod tannel. BN 100-year Floodplain 0 225 45 9
County and State Cost Share (50%)" $ 3.00 B | ** Connect23mile flood tusnel from Addicks and Barker e . |
Federal Cost Share (5096)" $ 300 B ([N S G 8003ygar Fidodp j Miles ]
N, N 5

n/12/2020

39 Houston Stronger Plan, &ich 2018, available dtttps://houstonstronger.net/resources(visited Oct. 2020).
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2. ComponentsTheBuffalo Bayou Community Plaionsists of four components:

Gomponent 1 Construct a 48oot diameter tunnel capable of conveying 10,000 cfs of flood

water from Barker and Addicks Reservoirs to the Houston Ship Channel. Tunnel interceptors
along I-10 and Biffalo Bayouwill significantly increase flood protection for Harvigype

eventsA f orce main and expansi on aficationBRlantceni ty of
create a new water source and funding for the tunnel without adding any additional cost to

the project. (Estimated Cost4.2 billion

Component 2Provide 86,000 acreet of compensating storage within Barker Resertmir
offset the bss of volume on private propertfEstimated Cos®900 millior)

Component 3 Provide 75,000 acréeet of compensatingtorage within Addicks Reservidr
offset the loss of volume on private propert{Estimated Cos$600 million)

Component 4:Lard protection and restoration, shallow storage areas in thger Cypress
CreelkWatershed, and retention ancreekside storage in upper Addickatershed for a total
storage of approximately 25,000 aefeet. (Estimated Cost$300 million, including
mitigation)

B. Katy Prairie Conservancy

TheKaty Prairie Conservancy (KPC) developed recommendations after meetingSM@Eght after the
beginning of the study as KPC was selected to serve on the resource agency team. Dr. Edmgnd Russo
USACEsuggested thakPC undertake an alternatives stugdgrfietimes called a locally sponsored plan

to identify solutions to upstream and downstream flooding. The detail is provided for those solutions that
KPC studied.

i MR AT
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FLOODING: THE PRAIRIE SOLUTION

WORKING WITH NATURE TO KEEP OUR COMMUNITY SAFE
LEGEND
A EXPANDED PRAIR_I::

NATURAL SPONGE & MANY BENEFITS

B SHALLOW RETENTION
FLEXIBLE & AFFORDABLE
C UPPER CYPRESS DETENTION

NS FLOODWATE!

D UPPER ADDICKS RETENTION

HABITAT & RECREATION

E CREEK RETENTION

ACCESSIBLE GREEN CORRIDOR

F ADDICKS EXCAVATION

AVAILABLE & EFFICIENT

1. Protect and Restore KPGand other conservation oanizationspropose expanding protected
lands from 20,000 acres to 50,000 acres and increasing restored lands to a total of 21,000 acres.
The conservation and restoration of these lands will absorb, slow down, and store waters. The
tallgrass roots can infiite between 6 to 8 inches of water within an hour (in field tests) as
opposed to other types of vegetation (pasture, approximately 2 inches per hour and turf
grasses, around ¥z inch per hour). The tall grasses and other staedieigtion also slow down
floodwaters due to the Manning coefficient effect. The natural depressional wetlands store
water. The Natural Resources Conservation Service notes that an acre of wetlands can store up
to 330,000 gallons of water, the equivalent o f i | | i ng uwopomélwith svdtes.n’ s As
Existing wetlands on KR@/ned lands total 5,000 acres which could mean that more than 1.6B
gallons of water could be held which would fill the Astrodome 5,000 tiffiles.expansion and
restoration of the prairiecould provide an additicad 10,000 acre feet of storage.

2. Permanent Flood Easement&KPC also recommends implementing efforts to hold water on the
prairie studied byHCFCDto acquire permanent easements for detention rights from
landowners who agree to reduce runoff on land bgating shallow storage areas by means of
low berms. The detention easements would be purchasedHByCBnd would enable the
permanent storage of wat during flood events. The study was undertaken by Arcadis, a firm
with offices here in Houston, that degds projects to reduce flood risk in the United States
and internationally. The amount of water that could be stored if the plan is implementediwoul
total 26,000 acrdeet.

3. Floodplain AcquisitionKPC also studied the acquisition of floodplains and démalg the upper
reaches of Cypress Creek where Mound and Seéeks come togethethat could provide
further detention benefits. All the proposeattivities would also provide additional community
benefits such as recreation, wildlife habitat, air andter quality enhancements, local
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agricultural products, and economic development (tourism and agriculture). These lands would
provide nearly 8,000ae-feet of floodwater storage.

4, Combined Benefits. The above three projects are located in the Uppstpi€ss Creek
Watershed and combined would absorb, slow down, or store approximately 40,000estre
of floodwaters, of whict6,000 acre feet of storagar 40% would benefit downstream in the
Addicks Watershed.

5. Upper Addicks Watershed Floodway/Floodm  Retention/Floodway/Floodplain
Preservation This plan proposed to acquire floodways and floodplains along South Mayde and
Bear Creek to hold up to 50,0@&crefeet of water. Again, the storage of water in the Upper
Addicks Watershed offers allredudion in floodwaters in Addicks Reservoir. These projects
would also provide community benefits in addition to flood storage, including recreation and
wildlife habitat similar to Buffalo Bayou Park. The acquisition and preservation of these areas
wouldalsck eep peopl e and pr olpadditiongl starage is neddedlarmdform’ s
desired, small retention reservoirs (under 1,500 acres) could be catstruvhich would
provide an additional 60,000 acfeet of storage-again benefiting the reservaat a 1:1 flood
reductionrate.

6. Excavate Addicks and Barker Reservoiisddicks and Barker Reservoirs are valuable assets
that need to be restored andnhanced. Storing additional floodwatérsAddicks Reservoir can
keep homes upstream from flooding @rprevent extreme floodwater releases that destroy
downstream properties. Through strategic excavation, storage capacity in Addicks Reservoir can
be increased. Excavated dirt can be used nearby to create new recreational assets, like an
amphitheater, lookat hills, trails and more. Existing homes and businesses can remain, while
the reservoir continues providing recreational opportunities when the areatifolding storm
water. Similar efforts to hold additional floodwaters could be accomplished in BRdg&rvoir.
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RESERVOIRCARACITY :
EXISTING RES?BVOIR FLOOR ’.\

AMPHITHEATER Ny TN e e Ll
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HABITAT

C. ReEvaluate BCR

1. Introductionn. USACEs BCR analysis, developed in the 19
theneedtosolviiloust on’ s fl ooding problem. Hurricane
case event upstream of Barker andidicks Reservoirs. The BCR does not measure the
existential threat that a catastrophic failure of these reservoirs poses to Houston, including th
tens of thousands of lives and hundreds of billions in property potentially impacted
downstream. It also doesot account for the more than $1Billion in properties upstream of
the reservoirs that are subject to flooding duelicS A (f&luresto acquie the necessary land
for operations of the reservoirs. These impacts must be acknowledged, accounted for and be
determined to be unacceptable to the future of Houston.

2. Update Methodology. USACE should request an update of the BCR methodology to disregard
metrics that exclude benefit and loss parameters that can be monetized and quantified under
different methodobgies.Given that the guidance manuals for developing BCR were developed
in the early 1930s8USACEhouldproducemetrics based on more updatedathodologiesThe
State Comptroller estimated $16 billion in econortasses in the buston Galveston Area
Courcil of Governmentsegion first year following Hurricane Harv&y.

3. Triple-Bottom-Line Net Cost/Benefit Estimations USACEshould evaluateits Alternatives
using a more comprehensiveassessmenbdf net benefits and costs. Net costs should be
estimatedfor traditional engineeringeconomicsnputs, suchasconstructioncosts,operations
costs,maintenancecosts,land acquistion costs,and labor costs. USACEhouldalsoinclude
environmentalcosts for each alternative, such as the value of any diminished ecaosystem
services,lost habitat, lost carbon sequestration,lost oxygen production, lost heat island
mitigation, lost recreational opportunities, and similar well-studied metrics. Finally, USACE
shouldincludesocialcostsfor eachalternative suchasdisdacedculturalor historicalfeatures,
lost recreational opportunities, lost or diminished employment opportunities, diminished
viewsand character light pollution impacts,diminishedsocialequity,and similaraspects.

Net economic, social, and envirormental benefits should also be estimated for each
alternative. Thesewould includethe valueof avoidedproperty damage(timesthe likelihood
of loss),the numberof peoplebenefitingfrom a reducedrisk of inundation,the valueof any
increasein socialvaluesor benefits (recreation,views, safety, equity), and the value of any
increasein environmentalvaluesor benefits (habitat, ecosystemservices,etc.). The net

40 State Comptroller Report, availablefgtps://comptroller.texas.gov/economy/fiscatotes/2018/special
edition/impact.php#:~:text=The%20storm%20hit%20the%2013,this%20region%20as%20disastea®:20a
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presentvalueof all economic socialandenvironmentd BENEFITi8inusthe net presentvalue
of all economic,social,and environmentalCOSTShouldbe calculatedfor all alternativesand
the alternative with the highestnet presentvalue of total triple bottom line NETBENEFITS
shouldbe recommendedor implementation.

D. Buyoutsand Land Prservation

USACE shoulmbnsidercommunity-supportedbuyouts so that homes are never again flooded upstream
of the reservoirsThe upstream litigatiorheld that the government should buy a permanent flowage
easemenbarringan alternativeresolution to the flooding problem. The excavation of Addicks and Barker
along with increased conveyancenentioned previouslywould provide relief for upstream and
downstream properties Additional efforts to hold water on the prairie include the proposal from the
Hariis County Flood Control District to (2¢quire permanent easements for detention rights from
landownerswho agree to reduce runoff on land by creating shalstorage areas by means of low berms.
The detention easements would be purchased by the Disdnct would enable the permanent storage

of water during flood events. (Fcquisition of floodplains and land along the upper reaches of Cypress
Cre&k where Mound and Snake creeks come together could provide further detention bengfitdar
efforts in the Upper Addicks Watershed along Bear and South Mayde creeks along with smaller ponds
would alsoretain significant volumes of stornwater. All the proposed divities would also provide
additional community benefits such as recreation, wildlife habitataaid water quality enhancements,
local agricultural products, and economic development (tourism and agriculture).

E. Tunnefl Additional Considerations.

USACEoauld reduce the cost of the tunnel and increase the benefit of the tunnel by considering several
ideas.

1. Water Supply. A force main (approximately 54 inches) to take water to the City of Houston
(Houston) East Water Purification Plant. Houston may be tbadd thousands of acifeet
of water to its annual supplyherebyincreasngavailabilityand | e x i bi | i twsgterof Ho u
supply portfolioand accounting planAssuming yield of 50,000 acréeet, this new supply
could generate $10 million annually, excluding treatment costs. These dollars, in whole or
part, could help pay locabstshare. Haston would need to conduct studies to address yield,
water quality, and operatinal issues in the East Water Purification Plant. This water supply
would be variable in quantity and quality, depending on rainfall. Houston could potentially
avoid or delayther more expensive watesupply projects.

2. Localized Inlets. Consider adifional shaft locations along Buffalo Bayou for flow drop
structures. The tunnel will need a drop structure every 6,000 feet for access and
maintenance. Additional drop strtures along the route could present opportunities to
connect tributary tunnelsdr urban drainage, increasing the overall project flood damage
reduction benefit. Communities could pay for capacity in the tunnels, helping to provide local
cost share.

3. Stlorter Tunnel.While a shorter tunnebill present undesirable social and ecalgimpacts
reducing its length is an effective way to reduce its cost. USaéshorten the tunnel by
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five miles to the west bynoving the initial intake structure to imediately west of Beltway 8
on Buffalo Bayowvhile mproving the Buffalo Bayoulannel from SK6 to BW8 to convey
15,000 cfsBuffalo Bayou from SH to BW8 is an improved channel section and there is an
existing drainage easement. This section has faignily more channel capacity than the
section east of B¥8, although USACE ahld consider recreational and environmental
benefits of Terry Hershey ParkUSACE coulth@rten the tunnelby 3.5 miles to the eadty
moving the outlet structure from the Hation Ship Channel Turning Bagliurning Basinp
immediately east of South Jsen Drive on the east side of Downtown HoustoRew
structures between South Jensen Drive andThening Basin would be impacted if the water
surface elevation is increaseluffalo Bayou has a wide cross section and is navigable in this
reachbut subject to severe erosion The outlet structure should be located to minimize
impacts.

F. Cypress Creek Watershed and Tributaries Preservation

Expanding protected lands from 20@cres to 50,000 acremd increasing restored lands to a total of
21,000 acresn the Katy Prairie will helgbsorb, slow down, and store wateRermanent easements for
detention rights from landownersipstream of AddickReservoirand in the Cypress €xk Watershed

could provide an ancillary alternativeLandowners would agret® reduce runoff on landand create

shallow storage aredsy means of low berms would enable the permanent storage of water during flood
events. All the proposed activities wodlalso provide additioad community benefits such as recreation,
wildlife habitat, air and water quality enhancements, local agricultural products, and economic
development (tourism and agriculturd)[SACE should immediately undertake a new flood riskatszh

study that wouldanalyze flooding issues along Cypress Creek, especially in the mid and lower reaches of
the creek.

G. Smart Watershed

Houston Stronger further supports theviestigationof a Smart Watershed Network Management and
Risk Mitigatim into all alternative analysesThis alternative includes connecting-sfseam at-point, and
down-stream existing builinfrastructure of public and private detentigmonds, greeninfrastructure,
drainage assets Once connected, these

components are amected to a grid of ot e e
predictive analytics and rediilme data capture

across gagessensors  This information s
support decisiormaking of wetweather pre

release and/or hold times fompostevent
release using active controls (valves, gate
pumps) along thentire watershed. With over
6,700 ponds and 130,000 drainage manhol| ~ -

throughout Harris County, coupled With c mmm fees s
natural settings as identified by Housto h

Wilderness and the Katy Prair@@onservancy,

the Smart Watershed Network Managemer

‘el
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approach has shown@ostBenefit Analysis of 1:4+ by optimizing the capacities of existing and maximizing

future infrastrsuicztiunrgéd tdhersoiuggnh “ ri ght
Abbreviations

ABHR Allen Boone Humphr&Robinson LLP

ACEC American Council of Engineering Companies of Texas

ASCE American Society of Civil Engineers

AWBD Association of Water Board Directer3 exas

BCR BenefitCost Ratio

BBP Buffalo Bayou Partnership

BBTRS Buffalo Bayou andributaries Resiliency Study

BCW Bayou City Waterkeepers

BFPG Barker Flood Prevemth Group

BGE BGE, Inc.

BPA Bayou Preservation Association

CCFCC Cypress Creek Flood Control Coalition

cfs Cubic feet per second

EAD Equivalent Annual Damages

EHRA EHRA Engineering

FEMA Federal Emergency Managemekgency

FENI Freese & Nichols, Inc.

FWOP Future Without Project

GBF Galveston Bay Foundation

GOL Governmentowned land

HCFCD Harris County Flood Control District

HREC Houston Real Estatéouncil

KPC Katy Prairie Conservancy

LID Levee Improvement District

MSA Metropolitan StatisticaArea

MUD Municipal Utility District

NAI No Adverse Impacts

NEPA National Environmental Policy Act

SDF Spillway Design Flood

SPF Standard Projedtlood

SSPEED Severe Storm Prediction, Education, & Evacuation from Disasters Ce

TGC The Goodman Cogpation

USACE United States Army Corps of Engineers

WHA West Houston Association

4 SeeJames Lefkowdt From Passive to Dynamic Stora@éATERENVIR & TECH, (Jul. 2017) available at
https://d1gmdf3vop2I07.cloudfront.net/merrylime.cloudvent.net/hash
store/2c5b6fcc7cd76d656beeael3362fh613.fa€cessed October 31, 2020).
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Support andAppendice$

A. Support
Theorganizationsandindividualbelow supportfurther investigation byJSACE consasit with this

document:
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42 Canmunications Kristen Hogan (ABHRDavid Hagy (ABHR), Suzy Hargrove (HREC), Mary Anne Piacentini/Ali
Dodson (KPC), Mark Solano (@agity Initidive), Augg Campbell (AWBD)
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B. Alternative 2 Specific Comments

Specific Comments/Questions

Table 3Alt 2- Does the cost of the reservoir include values based oaenithe project would actually be

initiated, removal of therexisting structures, lonrterm operations and maintenance, and estimate of
replacement activigs? Estimates seem low, especially given that it may take more than a decade or two

to initiatethepr oj ect and appraisal district prices valued

Page 66 USACIBoted in the report that it does not put forward projects that transfer the risk from one
area to another and yet, this is what would be created throtlghconstruction of the Cypress Creek
Dam, and the creation of a risk of dam failure on Cypress Creek.

Page 86, Table 24The Cypress Creek Dam cost numbers (316 . 2 M) don’t appear to
with the cost numbers ($2.1M$2.9M) in Table 3 ithe Executive Summary.

Page 8FUSACE notes that “restorati oaimmdtofom acreaafr e of
singef ami ly | and use or an acre of commercial develo
instead of placing a reseoir over it?

Page 88 The Interim Report noted that prairie and wetland restoration could prdadefits to

0KS ¢ GSNAEKSRX 0dzi GKSy adldSRY aC2NJ dKAa add
restoration is outside the authorized studysdr @ ¢ 2Keg Aa ftlFyR FT2NJ LINI AN
within the upper Cypress Creek Watershed outsifithe study area, when this part of the
watershed is included in the study area as outlined in Figure7, pg. 23? We request that this
alternative be condered.

Page 88 Table 22Does not acknowledge that you have to store much more water irCyy@ress Creek
watershed to get the same flood reduction benefit as if that same amount of water were stored in Addicks
watershed.

Page 107 CanUSACHetail howthe impacts to T + E species are higher in Addicks and Barker than on
the Katy Prairie? It gluld also be noted that we have askd@ACH they actually did any othe-ground
evaluation of conservation values on the Katy Prairie; we are not aware tegptidve done any.

Page 107 Table 37HereUSACES claiming that the Cypress Creek Resellvag systerwide benefits.
We need to get clarification on how that is, since it seems that it primarily, if not exclusively, benefits
Addicks and then only to@ertain extent (not a 40-1 reduction).

Page 107 The chart shows required mitigation foyqpr ess Cr eek Dam as “ M”".
rationale for setting this as a “Medium” | evel of
32
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require ove 7,500 acres of mitigation, and also explain the potential mitigation plan for such a large
amount of mitigation acreage.

Page 10#Thi s chart shows a “High” impact to T & E for
like to understand these ipacts. Do they affect both reservoirs equally? Why does this alternative get
a “ Hi g hrating fongxeaecating about 3,000 acres within the reservoirs, yet the over 7,500 acres of
mitigation required for the Cypress Creek Dam alternative only getdlee di um” i mpact r atin
Page 109- The description of the benefits of the Cypress Creek Reger r st at es t hat “1In

level estimates for expected annual damages utilizing-HBGre reduced by just under $1 million in the
st udy ar ees.this meaki?hHotv dods this compare to the stated $37 million in annual damages
avoided?

Page 109- The Katy Prairie Conservancy requests more detail on why certain alternatives were
screened but the Cypress Creek dam was not screened. Please gnevBieR information for
all screened alternatives.

Page 116- USACE notes importance of habigad vegetation in the reservoirs but makes little mention
of the importance of the same on the Katy Prairie. Also, there is a lot of Chinese Falld@ast vithin
Addicks Reservoir. Much of what they claim is good about Addicks is truer of the ptadrie they want
to put this reservaoir.

Page 116- Talking about loss of habitat through excavation of the reservoirs. The removal of 10 feet of
sediment, inclding all productive layers, is expected to drastically change the existing vegetation
communiies from dominance in trees and shrubs to herbs composed of species tolerant of low nutrient
disturbed soils, many of which are expected to benative or invaive. Already there are lots of tallow
trees i n the rUSACEO ancassessmerof@ubearel pdcketstof good habitat are and
excavate around them? Creating an undulating bottom to the reservoirs is a reasonable concept, which
in the long term nay increase diversity by mimicking the historic undulations of the ground surface, rather
thanjust picking an area to excavate and then saying good habitat would be lost.

Page 113- The cost numbers throughout this document seemto be allovertheplated don’' t s eem
match up from one place to the next. It should be noted that the costsefiypress Creek Reservoir are

likely significantly higher, d4SACHndicated that the County Appraisal District values are being used to
calculate land acquisth prices. Appraisal district values have significantly lagged behind the actual
market prices in this area due to the fast pace of development, and actual costs would be higher than
indicated—even if the project were constructed today. Give that thejpct may take years to be initiated,

land prices would most like be much higher than estindatethe report.

Page 1122Much | ower annual operating costs for KPC's
nature-based solutions wherever possible attdt fact that natural infrastructure can either withstand
extreme weather events and are rbsnt.
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Page 112 Alternative-8The annual costs for the Cypress Creek Dam are estimated at $231 million while
the annual costs for the channel improvements agtimated at $157 million. How is it that the annual
costs for the total are only $261illion, when $157 million + $231 million = $388 million? Please explain
whether ancillary measures are included in these costs.

Page 113- The cost numbers throughothis document are not consistent. It should be noted that the
costs of the Cypress @le Reservoir are likely significantly higher USSACHEndicated that the County
Appraisal District values are being used to calculate land acquisition prices. Abpgisirgct values have
significantly lagged behind the actual market prices in thia @ue to the fast pace of development, and
actual costs would be higher than indicate@ven if the project were constructed today. Give that the
project may take yearto be initiated, land prices would most likely be much higher in future years than
estimated in the report.

Page 114-What is the full cost of the Alternative-8Combination Plan and how much of the benefit is
from the ancillary measures?

Page 126-Mit i gati on estimates are based on desktop ana
Steve Apfelbaum of AES (Taken from February 13, 2018 Email from Steve Apfelbaum to KPC) noted:

Having the land inundated by floodwaters at seasonally unpredictahkstand for periods of time longer
than a few days at a timeill disrupt the life cycle of the protected rare ecosystems and species. If the
inundation frequency, deptlurations, and timing are operated in a manner similar to Addicks and Barker
Reservats this would:

1. Eliminate or displace the current reliable water infiltration, evapmmatand storage
functions that the land currently provides for stormwater storage and flood damage
reduction provided by the protected prairies and wetlands. Will regulthe diverse
ecosystem being simplified over time, including declines and lossear®fplants and
wildlife.

2. Resultin a decline in plant and soil biology diversity and as the flooding use increases, the
health of the land declines, soils become ledsorbent of flood water, and become
compacted, and this typically contributes to inased rate and volumes of generate
floodwaters, and increased downstream flooding.

Page 120, Table 43How can the acres of mitigation be about the same for Alternai(e,593 acres) as
it is for Alternative 2 when it is a combination of Alternativeg2(523 acres) and 6 (3,009
Alternative 8 be the sum of those two, i.e., 10,616 acres?

Page 122 Table 45 depicts the annual costs for Alt 2 andsGyall as Alt 8. Why are these costs different
than those presented on Page 112? Agaihy is the annual cost of Alt 8 ($260 million) not equal to the
sum of Alt 2 ($225 million) and 6 ($153 million) (which add to $378 million)? Please explain whether
ancillary measures are included in these costs.
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Page 125- CanUSACExplain why they wuld be recommending any of the alternatives when they note

“The takeaway is that the alternatives under eval |
atAddi cks?” The impact to Buffalo BayohaCypress al so
Creek Reservoir does not reduce the inflows in a-y€¥r or 500year event on Buffalo Bayou at Piney

Paint.

Page 126- Table 47 indicates that peak inflows the Barker Reservoir wilhcreaseslightly with the
existence of a Cypress Creels&w®oir (Alternative 2) as well as Alternative 6, while the peak inflows to
Addicks Reservoir will slightecrease Please explain.

Pages 126129 and associateddiires (6266) Tables (449) - These indicate that none of the projects
significantly chnge the peak inflow to Addicks and Barker during the- l0G00year event; so what

does that mean? These graphs are veTiheyatsosednuossi ng.
indicate that the outflows are greater for With projects than Withquibjects; please explain how that
happens.

Page 128-Table 48 How does the Cypress Creek Dam result in an increase of outflows compared to the
“No Act i oive”at Adtlicks® r mhést option does not include any Buffalo Bayou Channel
Improvements butsshows outflows increasing at both reservoirs for both the-1&d 500year storms.

Also, the outflows are identical between Alt 6 and Alts 2 & 6. This table doesake sense.

Page 149-4.10 Environmental Consequences

Beneficial impacts- USACHotes that the proposed Cypress Creek reservoir is good because it will
preserve open space that would otherwise be lost to development in the future. However, a aignific
portion of the reservoir would be on lands protectedthg Katy Prairie Conservancy (easement and fee
lands) and these lands ar®t subject to future development. They are protected in perpetuity either
under conservation easement agreements or bjngeowned by KPC, an accredited land trust.

USACRlsonots i n reference to this proposed reservoir
recreational opportunities that either currently do not exist or would have been reduced in future because
ofdevel opment 2?7 KPC | ands do ndids(traillaviewingtplatforen, speeial r e a 't i
events) and many more public activities are planned in the near andemidfuture.

USACBEt at es: “Ceasing grazing an dhamges woutd credteunore | pr a.
suitable habitat for wetlandlependent and ripariaro bl i gat e speci es.” First
extraordinary habitat in its nearly 5,000 acres of wetlands on its preserve system, and is actively restoring
grasslands. Secondystainable grazing is an effective land management towd, avhen correctly

managed, may be used to control invasive species and improve soil health and plant biodiversity. To see

the impacts that grazing has on proper land management, one need orkytdodddicks and Barker

Reservoirs which have become overioy invasive brush and trees after the removal of cattle.
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USACHotes also that borrow areas will enhance wetland habitats and includes this as a benefit. The Katy
Prairie Conservancy already haany natural and restored wetland habitat on its propestighich are

designed to benefit the native species. The excavation of additional areas for the purpose of this proposed
reservoir’s berm construction i ghe beornt itsef waud bedi ng a
constructed over floodplains andetlands, creating much more harm than benefit. This should not be

considered a benefit.
Adverse Impacts

Page 149-USACE st ates: “The chance for i nduelyiimg deve
undevel oped areas.”’ S u c hd cdngribute| to guiditenalt runaffgrpna thee nt |y
Addicks watershed, negating some of the benefits, accordingS86CE f ut ur e wi t hout pro
condition. KPC asks if this has been modeled, anstigques whether the model used YSACEakes into

account tie infiltration and detention benefits of a natural vegetated surface.

It is not true that only 20,000 acres of prairie remain in Harris and Waller Counties. What is true is that
nearly 20,000 eres of the prairie have been protected, and there are Arotabout 20,000 acres of

lands within the upper Cypress Creek Watershed that currently are open space or agricultural lands that
if protected, could be restored to the historic prairie/wetland colex.

USACHotes that, with regards to the KPC lands where the proposed reservoir in upper Cypress Creek
woul d be | ocated, “Construction and operation of
devel opment; ... Again, the Kat gdevlopménoniteprokoads er vancy
lands through the permanent protection of its conservation easement lands and because of the land
ownership of its preserves.

USACE is correct in that “These impacts would al s
embankmentwould sever hydrologic connections thereby affecting hydrologic regimes, sediment and
nutrient inputs and fragmenting habitats.” (See e

reservoir would do to the Katy Prairie preserves).

URACE notedtht “t he proposed alignment of the reservoir
known populations and result in direct and indire
USACE noted that highest concentration was in thersasrs. KP®elieves that the Katy Prairie has the

highest concentration of this plant.

Page 156- USACEeport states that while the Katy Prairie is not formally defined as a park or wildlife
refuge, it has been identified by natural resource agendiks FFish anw/ildlife Service and Texas Parks

and Wildlife) and conservation groups (Katy Prairie Conservancy, Bayou Land Conservancy (formerly
Legacy Land Trust), and Sierra Club) as an area of special cultural and ecological significance.
Implementation @ the Cypres Creek Reservoir would significantly alter and degrade more than 75
percent of the remaining rangeide Katy Prairie habitat and a significant portion of the actively

managed and preserved remaining habitat. Approximately 90 percent (abot@@ @cres) bthe

project area is operating under Habitat Conservation Plans, including mitigation banks, in which funding
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has been provided to maintain and enhance Katy Prairie, stream, riparian, and wetland habitats in
perpetuity.

By the admission dISACEstudy team in this Interim Report, the development of the Cypress Creek
reservoir would significantly damage the conservation values of the Katy Prairie and would not solve the
problem of eliminating flooding upstream and/or downstream. So why go écetttraordirary expense

to build it if the Cypress Creek Reservoir will not solve the problem yet cause significant damage?

The Katy Prairie area which would be impacted by Alternative 2 is located in the middle of the Central
Flyway and boasts more th&®0 residentand migratory bird species; 110 species of mammals,
amphibians, and reptiles; 600 species of wildflowers and grasses, and thousands of terrestrial insects
and aquatic invertebrate species. The Katy Prairie has been designated a Global |tripiodt&@medby
National Audubonr-one of only 20 sites in Texaslue in large part to the incredible habitat available to
upland species in decline on the prairie.

Page 156- The Interim Report notes that the creation of the Cypress Creek Reservoit lgadlto
degradation of this resource and the invasion of weeds and undesirable species. The removal of cattle
would actually further degrade the land, as properly managed cattle not only provide an important local
food source, but also keep invasive si@s like Cimese Tallow at bay. (One need to only look at the
condition of Addicks and Barker reservoirs to recognize that the removal of grazing cattle has allowed
invasive species to proliferate, diminishing the storage capacity of those projects.)

Page 150- Thereport references 6,000 acres of Katy Prairie conservation lands that are immediately
downstream of the embankment, and the disruption to the hydrologic connections. The report states
“These indirect i mpact s werforinthexpectaddabitabquaditefort he | and
conservation and could result in conflicts with t
statement does not adequately describe the negative impacts of the embankment.

The embankment is proposed tosbict the Waren Ranch, which is the largest remaining working cattle
ranch in Harris County which has been in continuous operation since the 1870s and is operated by the
Katy Prairie Conservancy in partnership with descendants of the original Warren fdindyranchis

operated as a working cattle ranch that includes a sustainable grazing plan to manage the land for
wildlife habitat. The proposed embankment and associated excavation are proposed to cross directly
across this historic cattle ranch, impang cattle gerations, some of the last few remaining areas of
undisturbed native coastal prairie. The land on which the embankment would be constructed and as
well as the land from which material would excavated provides extraordinary habitat, includiinigs,
wetlands, and wooded creeks, which would be both destroyed and greatly altered.

The report fails to adequately describe the value of uninterrupted contiguous habitat. Unfragmented
and contiguous lands are critical to the health of many wildldpuations ad the functionality of

working lands. Land fragmentation impacts not only farms and ranches, but also the many plants and
animals that live on the prairie. Smaller degraded fragments do not support the diverse wildlife
communities that flourik on largerundeveloped and undivided areas. Connections between habitat
areas are also extremely important to maintaining healthy populations.

It has taken the Katy Prairie Conservancy, with substantial federal and private support, over 28 years to
proted the land hat comprises the Katy Prairie Preserve. The results of these efforts have resulted in
the preservation a healthy connected ecosystem within a-boer drive from downtown Houston.
Unfortunately, the fact that these lands remain largely uneleped maks them an attractive target for
infrastructure projects, including transportation and energy projects, and now a costly dam and
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reservoir that, while providing a good political sound bite, does not come close to solving the problem of
floodingbeing facedn the Addicks and Buffalo Bayou watershed.

It will be impossible to mitigate the impacts to this system, as there are no other sites that can be
acquired and protected of similar size and quality of the Katy Prairie Preserve. The publi@must
informed of the extent and severity of the losses that would result from this action. Per our estimates,
6,429 acres of KPC fesvned lands and an additional 4,428 acres of conservation anesHa@rter

lands will become part of the Cypress Creek Reseshould it be built-that is 60% of the proposed

land mass of the reservoir will be composed of lands protected by the Katy Prairie Conservancy.

Page154USACE states: “The aggregate impacts of i mpl e
consdered Adverse and Significant with unavoidable loeign impacts. If so, why is this alternative
being forwarded?

Pages 155 to 158Mandatory buyouts would not be required if a solution to reducing flood risk could
be found—f or e x amp | e naturetdsed planelong Rith improving the carrying capacity
downstream of the Addicks and Barker Reservoirs. WEACEonsider other alternatives than the ones
currently considered as part of the initial scoping?

Page 165 Table 51 depicts the residudamages after implementation of the different alternatives. Alt

6 leaves $65.879MM in residual damages, and Alt 7 (adding the Alt 2 Cypress Creek Dam) reduces
damages to $63.299 MM. This is an incremental damage reduction of only $2.58 MM. The sizeable
($21-2.9 billion) additional investment in the Cypress Creek Dam and all of the resulting environmental
harms do not appear to justify this small incremental reduction. (See also Pag&67,6Bable 52).

Page 171

Resource agency concerns have predantly been concerned with implementing any proposed
measures within Katy Prairie habitat and along Buffalo Bayou. The Katy Prairie is the last remaining
coastal prairie in Harris County and less than 1 percent remains throughout the state. The Cyptess Cree
Reservoir would impact nearly all of the known higbality Katy Prairie habitat remaining. An
environmental team began working on a conceptual ecological model to understand the function and
productivity of the Katy Prairie better; however, no modelsgevever built and no data collected due to
the removal of the Cypress Creek Reservoir measure from further considerationUSiAG#oted that

no models were built and no data collected because they had removed the Cypress Creek Reservoir
measure from father consideration, why is it still one of the Focused Alternatives being discussed
without those studies? Why did it appear that this alternative was dropped from consideration initially
but then later recommended as a top priority alternative?

Page 172U ACE notes: *“Even with the tempor al account i
|l oss of mature habitat is significant in this wurb
case, why not take the s énheredermoirdso amodncrelsestorage?dy t h e

Also, why not construct a tunnel so as to avoid damaging urban (and prairie) habitat?

Page173USACE notes there was “ Str oBagedBeatprgsgergt f or i myg
preserving the Katy Prairieritugh land acquisition, restoring native habitats and bayous, using green
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infrastructure..” and f o rbagedhfeatunes EiSACENH nat sesntto o f usi n
take any of these comments to heart and use them to better define their study?Why

C. Alternative 6 Specific Comments

Page 112 alternatve8T he mat h i s off here for combined cost s
added to each other?

Page 114-What is the full cost of the Alternative-8Combo Plan and how much of the benefit nfir
the ancillary measures?

Page 120, Table 43How can the acres of mitigation be about the same for Alternative 8 (7,593 acres) as
it is for Alternative 2 when it is a combination o
Alternative 8be the sum of those two, i.e. 10,616 acres)?

Page122Tabl e 45 depicts the annual costs for Alt 2 &
Alt 8 the sum of Alt 2 and 6?

Page 165 Table 51 depicts the residual damages after implemeoteadf the different alternatives. Alt

6 leaves $65.879MM in residual damages, and Alt 7 (adding the Alt 2 Cypress Creek Dam) reduces
damages to $63,299 MMThis is an incremental damage reduction of only $2.58 MKhe sizeable
($2.1:2.9 billion)additional investment in the Cypress Creek Dam and all of the resulting environmental
harms do not justify this small incremental reduction. (See also Pageksl6d able 52).
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