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CHAPTER 5-CUMULATIVE EFFECTS

The CEQ has defined cumul ative effects as “the impact on the environment which results
from the incremental impact of the action when added to other past, present, and reasonably fore-
seeabl e future actions regardless of what agency (Federal or non-Federal) or person undertakes
such other actions.” Cumulative effects can result from individually minor, but collectively signifi-
cant, actions occurring over aperiod of time (40 CFR 1508.7). The CEQ guidance further indicates
that it is not practical to analyze cumulative effects for other than those truly meaningful environ-
mental effects. This guidance has been followed in the preparation of this analysis.

While assessing the potential for cumulative effects for the aternatives being considered,
the interdisciplinary team considered al past, present and reasonably foreseeable actions and/or
projects within the study areathat could contribute to meaningful cumulative effects. Past actions
by othersin the basin have significantly altered the characteristics of the lower Colorado River. In
particular, the river has been dammed and controlled to the point that it was converted from afree-
flowing river that was periodicaly subject to flood events to a mostly controlled system. The
timing and duration of flowsand flood eventsin theriver has changed dramatically. Itisimpossible
to assess the cumulative impact of past projects on the lower Colorado River basin since data for
conditions prior to many of the significant projects do not exist. Consequently, the past actions
within the study areathat have been identified are being considered asthe existing conditionswithin
the basin. Additionally, because present and reasonably forseeable actions by others within the
lower Colorado River basin will occur within the study area, they are considered to be part of the No
Action Alternative. Past, present, and reasonably foreseeable actions by others above O.H. lvie or
outside the lower Colorado River basin, and therefore outside of the study area but are connected to
the lower Colorado River basin, will be considered in the cumulative impact analysis beyond those
actions described under the No Action and Proposed Action aternatives. The criteriabeing used to
select actions identified as “reasonably foreseeable” for the purpose of the cumulative assessment
areasfollows: (a) acongressional mandated study or project authorized by and specifically included
in a Water Resources Development Act bill within the last 20 years and where there is a readily
available report that documents environmental consequences, or; (b) acurrent and recently initiated
state or federal study, or; (¢) aspecificindividual contemplated, proposed or permitted private action
requiring an EA or EISin order for the action or actionsto be authorized and wherethereisareadily

available report that documents environmental consequences of the action or actions(s) or, (d) an
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existing or updated regional water plan or reservoir operating plan specifically related to the project
area, or; (e) aproject report specifically published by the LCRA or Bay City Port Authority.

Public scoping was utilized to ascertain the major i ssues of concern to the general public and
other agencies. Issuesdiscerned from the public meetings held at theinitiation of this PEIS process,
aswell as, those i ssueswhich have been made known through other public forumswere considered.
Flood damage reduction and ecosystem restoration projects typical of past USACE activities have
the potential to impact an array of natural resources, induce downstream floodplain impacts and
cause general land use changes within the newly protected areas. Continued reclamation of flood-
plain lands for residential and industrial uses also have the potential to cause other cumulative ef-
fects. Inrecent years, anumber of new authorities and administrative procedures have been imple-
mented, i ncluding administrative priorities promoting nonstructural flood damage projects. Therehas
al so been guidance issued promoting environmental quality measures, such as restoration of impor-
tant ecosystem components.

An interdisciplinary team has addressed the cumulative effects of the series of alternatives
being considered. Cumulative effects will be addressed by resource. The resource categories in-
clude; land use, socioeconomics; hydraulics and hydrology; floodplains; vegetation and soils; wildlife
resources; freshwater resources, wetlands; marine resources including EFH; water and sediment
quality; threatened and endangered species; air quality; cultural resources; recreation and open space;

hazardous, toxic, and radioactive waste; and environmental justice.

5.1 Past Actions
511 USACE Projectsin the Study Area

Past actions by the USACE in the study area are shown on Figure 5-1.
Flood Reduction Projects

Flood Protection at Matagorda. This project consisted of the enlargement of existing
levees constructed in 1962 to protect the town of Matagorda, Texas from floods on the Colorado
River and from hurricane surges from the Gulf of Mexico. Theimprovement consisted of 6.8 miles
of earthen levees encircling the town and alterations to eleven drainage structures.

Boggy Creek Flood Protection Project. The Boggy Creek Flood Protection Project was
completed in 1992 and provides local flood protection and recreation within the COA (USACE,

1995). The project consists of 1.1 miles of grass-lined channel and 1.7 miles of paved channel.
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Fifty-four acres of land was acquired to mitigate habitat |osses and to provide for ecosystem resto-
ration. The recreational component of the project consists of 1.0 mile of nature trail.

Hords Creek Lake. Hords Creek Lake, in Coleman County, Texas, is a flood control
project that was the first USACE project in the Fort Worth District to be put into operation within
Texas. The lake was completed in 1948 and also provides the water supply for Coleman, Texas
(USACE, 1995). The lake covers 510 surface acres and has a normal storage capacity of 8,640

acre-ft.

Navigation Projects

Matagorda Ship Channel. The Matagorda Ship Channel (MSC) was authorized by the
River and Harbor Act of 1958 and construction was completed in 1966. The channel was dredged
to adepth of 38 ft and awidth of 200 ft. The channel extends from the Gulf of Mexico through a
man-made cut through the Matagorda Peninsula and across Matagorda and Lavaca bays to Point
Comfort, Texas. The MSC project aso includes an additional channel from the main channel to
Port Lavaca. This channel was constructed to a depth of 12 ft and awidth of 125 ft and includes a
turning basin at Port Lavaca.

Channel to Red Bluff. The Channedl to Red Bluff, which was authorized March 2, 1945,
was constructed in 1962. The channel extends 20.2 miles from the MSC in Calhoun County, Texas
across Lavaca Bay up the Lavaca River to a point near ared clay bluff known as “Red Bluff” in
Jackson County, Texas. The channel has an authorized depth of 6 ft and awidth of 100 ft.

Gulf Intracoastal Waterway. The GIWW extends from the Sabine River southward to
Brownsville, adistance of 423 miles (USACE, 1995). Thefirst ssgment of the GIWW on the Texas
coast was compl eted across West Galveston Bay in 1895. Thefinal segment from Corpus Christi to
Port Isabel, Texas was completed in 1949. The majority of the GIWW is currently maintained to a
depth of 12 ft and awidth of 125 ft.

Mouth of the Colorado River. The authorized project consists of ajettied entrance chan-
nel, 15 ft deep by 200 ft wide, inthe Gulf of Mexico; anavigation channel, 12 ft deep by 100 ft wide,
from the Gulf shoreto the GIWW; aharbor and turning basin, 12 ft deep by 350 ft wide by 1,450 ft
long, adjacent to the north side of the GIWW at Matagorda; a 3.1-mile diversion channel, 250 ft
wide and varying in depth from 20 to 23 ft, to divert the Colorado River flowsinto Matagorda Bay;

adiversion dam across the existing discharge channel near the junction of the Colorado River and
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GIWW; closure of Parker’s Cut; and a public use areawith recreational facilities on land adjacent to
the navigation channel.

The studies for the navigation features of the project were completed and approved for
constructionin 1978 during Phase |. Navigation featuresincluded ajettied entrance and navigation
channels, recreation facilities, and the harbor and turning basin. River diversion features followed
in Phase | and were approved in 1981. Diversion featuresincluded the 3.1-mile diversion channel,
diversion dam, relocation of the navigation channel, closure of Parker’s Cut and placement of oys-
ter clutch for reef development.

The purpose of thisproject isto enhancethe commercial fisheries productivity of Matagorda
Bay while providing reductions in navigational hazards and maintenance dredging as well asinci-
dental flood damage reduction.

Colorado River Channel. This channel begins at the GIWW and extends upstream ap-
proximately 15.5 milesterminating in aturning basin in the vicinity of Bay City, Texas. The chan-
nel is approximately 9 ft deep and 100 ft wide. The turning basinis 9 ft deep, 400 ft wide and 500
ft long.

Sediment Training Sructurefor Colorado River Channel. A rock sediment training struc-
ture was constructed that directs sand transported by the littoral drift to an impoundment basin and
preventsit from settling in the federally maintained Mouth of the Colorado River navigation chan-
nel. Thisservesto reduce the shoaling rate and providesfor safer navigation. Additionaly, it offers
protection to a portion of the western shoreline of the channel that experiences significant erosion at
the northern end of the west jetty.

Colorado River Locks. The Colorado River Locks are located near Matagorda, Texas, at
the intersection of the Colorado River and the GIWW in Matagorda County. The purposes of the
locks are to improve navigational safety by controlling traffic flow and currents at the intersection
of the GIWW and theriver, to reduce flood flows from theriversinto the GIWW and to reduce sand
and silt deposition into the GIWW. The locks also serve to raise the navigation traffic from the
GIWW to thelevel of theriver during flood stagesfor crossing theriver, then lowering the traffic to
the level of the GIWW after crossing.

Channel to Palacios. This channel extends from the GIWW to Palacios, Texas, a distance
of 17 miles. The channel is 12 ft deep and 125 ft wide with two turning basins protected by break-

waters.
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Other USACE Projects

Bank Stabilization at Smithville Water Treatment Plant. This project was an Emergency
Stream Bank Protection Project on the Colorado River located adjacent to and designed to protect
the City of Smithville Water Treatment Plant. The project consists of dumped rock riprap aong the
toe of the bank, approximately 5 ft in height, with 2 Horizontal (H):1.5 Vertical (V) slope and
extending 40 ft up theriverbank. At thispoint, concrete cellular blockswere placed on crushed rock
backfill. The cellular blocks rise between 32 and 35 ft on a 2H:1V side slope. The top of the
cellular blocks was anchored with rock. From this point, the area was backfilled and graded on a
1H:6V slopeuntil it met the existing bank. Thetotal length of the project was approximately 160 ft.
The project was completed in 2001.

Permitted Projects. There are numerous undocumented projects that have been imple-
mented within the study areain thelast 20 to 30 years, which may have resulted in adverse impacts
to the environment. Environmental impacts resulting from these projects may never be quantified.
However, sources of information do exist regarding impacts to natural resources that are located
within jurisdictional areas around water bodies. Under the direction of Congress of the United
States, using the authorities stated in Section 10 of the Rivers and Harbors Act of 1899 and Section
404 of the CWA, the Regulatory Branch of the USACE regulates all work or structuresin, or affect-
ing the course, condition or capacity of navigable waters of the United States and the discharge of
dredged and fill materia into all waters of the United States including wetlands. Consequently,
applicants are required to submit information to the USACE for approval of construction projects
that are conducted within areas subject to the USACE's jurisdiction under Section 10 and Section
404.

Regulatory documents indicate that over the period from 1999 through 2004 there were a
total of 1,217 regulatory actions within the study area. Out of the 1,217 actions during this time
period, none of the projects resulted in significant adverse impactsto wetlands asthe majority of the
impactswere mitigated. Over thisfive-year period, the records show that approximately 42.7 acres
of wetlandswere authorized for filling. A total of approximately 40 acres of wetland mitigation was
implemented to offset those impacts. It should be noted that even though a USA CE permit has been

issued, the project may or may not have been constructed.
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5.1.2 Projects of Othersin the Sudy Area

Past projects by othersin the study area are shown in Figure 5-2.
Multi-pur pose Reservoirs.

Lake Buchanan. Lake Buchanan, whose primary purpose is hydroel ectric power genera-
tion and water supply, was completed in 1937. Thelake covers 22,335 acresat it conservation pool
level and islocated in Llano and Burnet counties. Lake Buchanan has avolume of 875,566 acre-ft
when full and is 30.65 miles long. The dam has a total discharge capacity of 355,000 cfs. Lake
Buchanan is operated by the LCRA.

InksLakes. InksLakeislocated in Llano County and occupies an area of 837 acres. This
lakewas completed in 1938 and its primary purposeis hydroel ectric power generation. InksLakeis
3.2 miles long and 3,000 ft wide with a conservation pool volume of 15,063 acre-ft. The total
discharge capacity of the dam is 3,200 cfs. Inks Lake is operated by the LCRA.

Lake Lyndon B. Johnson. Lake LBJ was completed in 1950 and is used primarily for
hydroelectric power generation. When full, the lake has a conservation pool volume of 134,353
acre-ft. LakeLBJ, located in Llano and Burnet counties, is approximately 21 mileslong and 10,800
ft wide and covers 6,534 acres. Thetotal discharge capacity is 328,600 cfs. Lake LBJis operated
by the LCRA.

Lake Marble Falls. The primary purpose of Lake Marble Fallsiswater supply and hydro-
electric power generation. The lake was completed in 1951, covers 611 acres and is located in
Burnet County. Lake Marble Fallsis 5.75 miles long and 1,080 ft wide with a capacity of 6,420
acre-ft when at its conservation pool level. Thetotal discharge capacity at the dam is 112,200 cfs.
Lake Marble Fallsis operated by the LCRA.

Lake Travis. Lake Travis, constructed by the Bureau of Reclamation, isthe only reservoir
on the Colorado River specifically designed for flood control. Located in Burnet and Travis coun-
ties, thelake was completed in 1941 and has a capacity of 1,131,650 acre-ft when at its conservation
pool level. Lake Traviscovers 18,622 acres and hasatotal discharge capacity of 121,080 cfs. Lake
Travisis operated by the LCRA.

LakeAustin. Located in Travis County, Lake Austin was completed in 1940 and occupies
approximately 1,600 acres. The lake is approximately 20 miles long, 1,300 ft wide, and has a
capacity of 21,725 acre-ft at its conservation pool elevation. The primary purpose of LakeAustinis
water supply and hydroel ectric power generation. Thedam hasatotal discharge capacity of 110,000
cfs. LakeAustinis operated by the LCRA.

Lower Colorado River Basin PEIS 5-8 5.0 Cumulative Effects
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Town Lake. Located withinthe COA, Town Lake was completed in 1960. The lake covers
approximately 525 acres at its conservation pool el evation and has amaximum depth of 18 ft. Town
Lake isowned and operated by the COA.

Lake Bastrop. Lake Bastrop, in Bastrop County, Texas, was impounded in 1964 on Spicer
Creek. Thelakeisowned and is operated by the LCRA. The lake has a conservation surface area
of 906 acres and serves as a source of cooling water for LCRA’'s Sim Gideon Steam Power Plant
located adjacent to the lake. Water is discharged into Spicer Creek downstream of the lake.

O.H. Ivie Reservoir. The O. H. lvie Reservoir, once called Stacy Reservair, islocated in
Concho, Coleman, and Runnels counties. 1n 1938 the USA CE expressed adesirefor areservoir site
near the confluence of the Concho and Colorado rivers. An agreement wasfinally reached in 1985,
when the Texas Water Commission granted permission to impound 554,000 acre-ft of water on the
Colorado River at Stacy, sixteen miles below the confluence. The project was delayed by negotia-
tions to preserve the threatened Concho water snake, and to relocate several local family cemeter-
ies. Thelake waters are used for domestic and municipal water supply for a number of West Texas
cities and towns. The conservation surface area of the lake is 20,000 surface acres. The reservoir
and its two-mile rolled earth fill dam were dedicated in 1990 and are owned and operated by the
Colorado River Municipal Water District. The lake drains an area of 3,300 square miles and has a
pool elevation of 1,551 ft.

Brady Creek Reservoir. Brady Creek Reservoir is owned and operated by the City of
Brady, McCulloch County, Texas, as a municipal and industrial water supply. The reservoir was
completed in 1963 and has a conservation surface area that varies from 2,020 acres at the service
spillway crest elevation to 4,464 acres at the emergency spillway crest. The drainage areaupstream
from the reservoir is 508 square miles.

Clyde Lake. ClydeLakeislocated in Callahan County, Texas. Damming the north fork of
Pecan Bayou approximately six miles south of Clyde, Texas formed the lake. Clyde Lake has a
conservation pool elevation of 5,748 acre-ft.

Lake Brownwood. Lake Brownwood is located on Pecan Bayou and Jim Ned Creek in
Brown County, Texas. The lake is owned and operated by the Brown County Water Control and
Irrigation District No. 1 and covers 7,300 acres at its conservation pool elevation.

Coleman Lake. Coleman Lake, formerly Coleman Reservair, is on Jim Ned Creek in

Coleman County, Texas and has aconservation surface areaof 2,000 acres. Thelakewascompleted
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in 1966 and is owned and operated by the City of Coleman as the municipal water supply. The
drainage area above the dam is 292 square miles.

EagleLake. Eagle L ake, off-channel from the Colorado River in eastern Colorado County,
Texas, is owned by the Lakeside Irrigation District (LCRA). The project was completed in 1900
and has a conservation surface area of 1,200 acres. Water is pumped from the Colorado River,
stored in the lake and used for agricultural irrigation.

Fayette County Reservoir. The Fayette County Reservoir is owned and operated by the
LCRA and is a cooling reservoir for the Fayette Power Project in Fayette County, Texas. The
reservoir covers 2,400 acres at its conservation pool elevation and was completed in 1978. Water is
pumped into the reservoir from the Colorado River, used for cooling and returned to the river.

Lake Scarborough. Lake Scarborough, aman-made lake on Indian Creek in north central
Coleman County, serves as asource of municipa water. The lakeisowned by the City of Coleman
and has a conservation surface area of 2,000 acre-ft.

Walter E. Long Lake. Walter E. Long Lake (Decker Lake) wasformed by damming Decker
Creek and was completed in 1967 in Travis County, Texas. The lake is owned and operated by the
COA asacooaling lake for the Decker Creek Power Station. Thislake is a pass-through |ake.

Diversion Projects

South Texas Project. The South Texas Project Electric Generating Station, located near
Bay City, Matagorda County, Texas, includes a 7,000-acre cooling reservoir. Water is pumped into
the reservoir from the Colorado River, used for cooling, and returned to the river.

Irrigation Districts. LCRA currently operates nine pumping stations with approximately
1,100 miles of irrigation canals in Colorado, Wharton and Matagorda counties and supply water to
agricultural operationsinthose counties. LCRA’ssystemisorganized into three service areas: Gulf
Coast, Lakeside, and Garwood (Figure 5-3). LCRA acquired Gulf Coast, Lakeside, and Garwood
between 1960 and 1998.

City of Pflugerville Water Project. The City of Pflugerville currently has a water supply
reservoir on the Brazos River basin with awater intake on the Colorado River basin to supply water
tothereservoir. The project has a capacity of 18,000 acre-ft/year, however, the City of Pflugerville
currently has contracted for only 12,000 acre-ft/year from the LCRA that will provide sufficient
supply to servethemto 2025. All water pumped from theriver is stored water that isreleased by the

LCRA from upstream. No run-of-the-river water is diverted.
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Source: http://www.lcra.org/about/irrigation_dist.html

Figure 5-3 LCRA Irrigation System Service Area Date: October 2004
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LCRA Projects

LCRA Water Management Plan. In 1988, Judge J. F. Clawson of the 264" Judicial Dis-
trict of Bell County, Texas, signed the Final Judgement and Decree relating to LCRA's and COA’s
respective water rights. This settlement was the product of a long series of negotiations among
LCRA, the COA, and the TWC, predecessor agency of the Texas Natural Resource Conservation
Commission (TNRCC), now TCEQ. The Final Judgement and Decree required L CRA to submit a
reservoir operations plan describing how L CRA would determine the amount of firm and interrupt-
iblewaters and how L CRA would manage the watersin the Highland L akes and the Col orado River.
Under the Final Judgement and Decree, LCRA was granted the right to use 1,500,000 acre-ft annu-
aly from the Highland Lakes. As part of this settlement L CRA was required to determine the Com-
bined Firm Yield of both Buchanan and Travisreservoirs. Aninterim level of Combined FirmYield
of 500,000 acre-ft was established by the TNRCC with an understanding the L CRA would establish
the basis for the Combined Firm Yield calculation and submit it to the TNRCC. The amount of
water abovethefirmyieldisconsidered interruptible water and may be sold only on aninterruptible
basis subject to annual availability and certain rules and conditionsrequired by the TNRCC. LCRA,
in 1989, implemented their Water Management Plan. The purpose of the plan wasto defineLCRA's
water management activities.

L CRA MatagordaBay NaturePark. TheLCRA purchased a1,600-acretract on Matagorda
Peninsulain Matagorda County, Texasin May 2001 with the goal of creating a nature park of state
and national significance and preserving over 1,200 acres of coastal wetlands. East MatagordaBay,
the Gulf of Mexico, and the mouth of the former channel of the Colorado River bound the 1,600-
acretract. Themajority of thetract is covered by saline to brackish wetlands and has approximately
three miles of beach and dune line. Proposed devel opment will be minimal to protect and showcase
the existing natural resources. Planned facilities and infrastructure improvementsinclude two fish-
ing piersand asmall boat dock on theriver channel, apaved road for public accessto the beach, and
aNatural Science Learning Center. The mgjority of the property isopen to the public and amenities
would focus on the recreational and educational opportunities along the Texas Gulf Coast, includ-

ing hiking, kayaking, birding, and fishing.
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5.2 Reasonably Foreseeable Future USACE Actions in the Study Area

All reasonably forseeable future USA CE actionsin the study area are shown in Figure 5-4.
Flood Damage Reduction

Flood damage reduction and emergency stream bank protection projects that are close to
being implemented and have or will have NEPA compliance completed before the PEIS isfinished
would not be considered as part of the Proposed Action. For this reason, the PEIS is considering
these projects that are part of the No Action Alternative as reasonably foreseeabl e projects and not
part of the Proposed Action.

Pecan Bayou. The purpose of thisongoing feasibility study isto investigate water resource
problems, needs and opportunities within the Pecan Bayou watershed, particularly the reduction of
flood damages within the City of Brownwood. The feasibility study expands on the preliminary
analyses conducted during the reconnaissance study by collecting additional data and completing
detailed engineering and technical analyses. Theintent isto better define the flood problem, evalu-
ate a wide range of alternatives for flood damage reduction, and select from those alternatives
which are technically and economically feasible, environmentally acceptable, and supported by the
City of Brownwood and the Federal Government one alternative designated as the recommended
plan.

Boggy Creek. Boggy Creek Section 14 isan emergency stream bank protection project that
would provide protection to the support structures for the State Highway 183 Bridge over Boggy
Creek inAustin, Texas. The project would consist of armoring both sides and the bottom of Boggy

Creek for a short distance upstream and downstream of the bridge pilings.

Navigation Projects
Gulf Intracoastal Waterway (GIWW)

Matagorda Bay Reroute. The existing reach of the GIWW across Matagorda Bay has
experienced high shoaling rates, groundings, dangerous crosscurrents, and one-way traffic associ-
ated delays. Theinterim feasibility study evaluated several aternatives and an alternate alignment
for this reach was tentatively identified. The results of the study are contained in the feasibility
report and environmental assessment that was published in June 2002.

GIWW Modification Study on the Colorado River Locks. The feasibility study will focus

on devel oping aternative solutions that will reduce economic losses from time delays through the
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locks, reduce damages to lock facilities and to tows, and to reduce hazardous conditions associated
with turbulent currents in the GIWW at the intersection with the Bypass Channel.

Alternativesinclude moving thelocks away from theriver, widening thelock facility, replac-
ing the locks with floodgates, removing the locks, and moving the entrance of the Bypass Channel
further east.

Mouth of the Colorado. A number of issues have arisen at the Mouth of the Colorado River
since construction was completed in 1995. 1) High tidal currents at the intersection of the GIWW
and the Navigation Channel aredifficult for commercial traffic to navigate. Transportationisslowed
and safety is a concern. 2) The closure of Parker’s Cut has increased the recreational traffic that
passes through the Colorado River Locks. Over 20,000 small crafts passed through the locks last
year as compared to approximately 8,000in 1995. Safety rulesare not alwaysfollowed, putting the
recreational boaters, passengers, and commercial operatorsat risk. 3) Maintenance dredging at the
Mouth of the Colorado River Navigation Channel has been required at higher frequencies and
higher volumes than originally estimated. The scope of the Re-evaluation Study includes prelimi-
nary screening of eleven measuresto identify alternativesto carry into more detailed plan formula-
tion. Preliminary screening alternatives will include:

*  NoAction Plan

» Elevation of landward side of weir

* Closure of outer half of weir

»  Protection of the west shoreline of the entrance channel

e Extension of the west jetty

e Optimize position of the deposition basin

e Over-dredge as needed

*  Replacement of east jetty

e Open Southwest Cut

e Construct agroin field along the Gulf shoreline east of the entrance and east jetty

* Non-structural measure to be determined

Matagorda Ship Channe Section 216 Reevaluation Study. Section 216 projects involve
the investigation of modificationsto existing projects or the operation of those projects. In the case
of the MSC, the study will investigate possible widening and deepening of the channel, modifica-
tion to the existing jetties, and various other alterationsto the current configuration. The reconnais-

sance phase of the M SC study indicatesthat there isaFederal interest in continuing the study of the
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navigation problemsat MSC into thefeasibility phase. If Federal interest isdetermined, aFeasibility
Report will be forwarded to Congress with arecommendation for authorization.

Jetty restoration and flanging to slow the current and interdict erosional events could greatly
enhance the operation of the channel. It isrecommended that further study of improvements at the
M SC be approved and authorized. The recommendation of the reconnaissance evaluation of MSC
isthat the Galveston District proceed with a cost-shared feasibility study with the Calhoun County
Navigation District as the cost-sharing sponsor. The preliminary cost estimate to perform the feasi-

bility study is $3 million and the duration is estimated at 48 months.

53 Reasonably Foreseeable Actions of Othersin Sudy Area
Flood Damage Reduction

City of Austin. The COA proposes numerous projects within the study areain addition to
those projects co-sponsored with the USACE. The projects currently proposed or underway are
presented in Table 5-1. These projects include:

e Structural and non-structural water quality features such as storm water inlet retrofits,
litter control retrofits, water quality remediation, rehabilitation of existing detention
ponds, and new local/regional detention ponds in various watersheds.

e Structural and non-structural erosion control features in various watersheds including
buyouts.

e Structural and non-structural flood reduction features such as storm drain upgrades,
levee and floodwalls, gabion lining, channel improvements, rail and road bridge re-

placements, Waller Creek Tunnel, and buyouts.

Ecosystem Restoration Projects

Austin-Bastrop River Corridor Partnership. The Austin-Bastrop River Corridor Partner-
ship is an informal partnership of nonprofit organizations, governmental agencies, and local citi-
zens concerned with the future of the Colorado River corridor from Austin to Bastrop, Texas. Their
stated mission is to support sustainable development and a healthy riparian ecosystem along the
corridor. While this organization has no specific projects planned, their stated goals are:

» To raise community awareness about issues affecting the future of the river corridor

over the next twenty years of rapid development;
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Table5-1

Projects Proposed by City of Austin Within the Sudy Area

Project Name Water shed Project Description Status
. Design and construction of
\?Vaa:ttgrnQSS ;; ir;gs Zone facilities to capture and treat
<uaity Barton Creek | runoff from existing Scheduled for 2005
Remediation-Lower
Barton Creek development near Barton
Springs Poal.
Blunn Creek @ Saint Develop an integrated solution .
Edwards Water Blunn Creek | to address erosion, flood, and ;(;?]pe orf s:rr\(/;;&s for consultant
Quiality water quality problems g prepared.
. . . Survey and preliminary drainage
Blunn Creek Water Eva “"’?“.0“ and |mp| emenF ation study conducted in area of Stacy
. ) Blunn Creek | of traditional and innovative . .
Quality Project . . Park near Travis Heights
water quality retrofits
Elementary school.
US 183 Channel Stabilization of channel outside
Erosion Stabilization Boggy Creek TxDOT right-of-way Scheduled for 2005
. . Proposal from consultant was
Boggy Creek Oak Boaav Creek ifgzzit;;xvaf‘lec:s:j;)én?i?: reviewed and request made for
Springs Water Quality 9oy fagility 9 changes. Consultant currently
revising proposal
Boggy Creek Evaluation and Implementation | Staff are evaluating potential
Watershed Water Boggy Creek | of traditional and innovative project sites. No consultant
Quiality Project water quality retrofits assistance required at thistime
Erosion Control Buyouts: The
house foundation iswithin 2 feet| On Feb 5, 2003 Real Estate agent
of a10-foot vertical streambank.| met with property ownersto
isggy Creek @NW Boggy Creek | A voluntary buy out is discuss voluntary buyout offer
anticipated and funding is from the COA and address any
presently available. Level D questions and/or concerns.
estimate: $150,000
Bull Creek Saint Br|_dge upgradgs, buyouts, and Scope of services for consultant
Edwards Area IN Bull Creek regional detention that could being prepared
include water quality treatment. g prepared.
Thornberry Road Carson Creek Culvert enlargement and road I design
Culvert Upgrade pavement replacement
Bouldin Creek East Bouldin A study to |deqt|fy and provide | Buyout of apotential 'retro.flt site
Integrated WQ Creek conceptual designs of water on Evergeen Avenueis being
= quality retrofit projects pursued.
. This project will stabilize . .
East Bouldin"S' Bend East Bouldin approximately 150 feet of On hold pgnd!ng resolution of the
Creek . grant application
streambank erosion
. Ph. 1 Berkman to Briarcliff
Fort Branch of Boggy Fort Branch Channel, gabion, and culvert comp. 1/92, Phase 2, 3 & 4in

Creek Improvements

improvements

design

*Table 5-1 continued on next page.
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Table 5-1, continued

Projects Proposed by City of Austin Within the Sudy Area

Project Name Water shed Project Description Status
Phase | Complete 12/91.
Fort Branch of Boggy Complete needed improvements| Continue design and right-of-way
Fort Branch o . L .
Creek Improvements to eliminate flooding problems. | acquisition for remaining 3
phases.
Removal of sediment buildup in Replacement of Sower lineis
Betty Cook Dr. Pond ond to expand capacity of pond now part of the Austin Clean
y L Little Walnut P b ) cap Y . P . Water Partners Project. Dredging
Rehab. (Little Walnut for water quality benefits; repair ) .
Creek . . and regarding of the pond will be
Creek) of dam and installation of new . I S
donein conjunction with line
outlet structure.
replacement.
(L1D) techniques would treat Preliminary engineering desian
LittleWalnut Crk LID | LittleWalnut| stormwater runoff from the work is bei); gerforme% i 9
Water Creek adjacent neighborhood areasto 9P
. . house.
improve water quality.
Erosion and Drainage LittleWanut| Threelocations Auburndale, .
Improvements Creek Lakeside and Bridgewater Solttions under study
bc;zlgg;os Trail/Pond Rattan Creek | LosIndios Trail/Pond Upgrade | Study underway
- N Preliminary Engineering
Rosedale Storm Drain Preliminary Eng|rp9r|ng Study proceeding. Survey crews are
Shoal Creek | to develop strategies for L :
Improvements s . ) fininshing up field data
mitigating localized flooding .
collection.
I . Preliminary Engineering
Ridgelea Storm Drain Preliminary Engm_eermg Study proceeding. Survey crews are
Shoal Creek | to develop strategies for L .
Improvements o . ) fininshing up field data
mitigating localized flooding .
collection.
The pond system will be
eva ggted_ to identify appropriate Final designis anticipated to
modifications to the pond beain by March 2003. Biddin
Tanglwood Forest Slaughter embankment, outlet works and 9 by ) ' "9
. . and construction cannot begin
Pond Retrofit Creek emergency spillway and . o S
. . until additional funding is
construction phase to implement rovided
appropriate modifications to the P '
pond system.
Structural project that includes
channel stabilization and Design for structural features will
1803 Victoria Drive Tannehill possible detention pond on the be completed in late 2004 with
Erosion Stabilization Branch Morris Williams golf course. construction starting in 2005.
Also includes buyout of one Buyout of home is pending.
home.
Tannehill Branch of Tannehill . Ongoing design and right-of -way
Boggy Creek Branch Complete needed improvements. scquisition.

*Table 5-1 continued on next page.
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Table 5-1, continued

Projects Proposed by City of Austin Within the Sudy Area

Project Name Water shed Project Description Status
Tannehill Branch of Tannehill Channel excavation and gabion | Ongoing design, right-of-way
Boggy Creek Branch lining improvements acquisition.
Erosion Control Project allows the design and Projects under design on Little
Proaram-Encineerin Various permitting of erosion control Walnut Creek, Fort and Tannehill
d d 9 construction projects. Branch and other creeks.
Work to date has included hiring
. . P experts to provide input on the
BSZ Water Quality . Tr_us.prOJect V\.”“ |dent|fy_ h'gh. sampling program, eval uation of
. Various priority retrofit opportunitiesin . )
Remediation the Barton Springs Zone data, and possible sources of high
g PAHsin Barton Creek and
€lsawhere.
. This project includes necessary |- o oo ine with Lewisville
Lake Austin . studies and activities to restore ; :
. Various . Environmental Aquatic Research
Restoration the ecosystems of Lake Austin Facility for plantings
including aquatic plant control. P g
Misc. Drainage Various Misc. Drainage Improvements Dr ainage Improvements city-
I mprovements wide
Dell representative has indicated
that they have authorized a
contractor to begin working on
Dell Water Quality . . the punch list items related to
Ponds Various Dell Water Quality Ponds vegetation menagemert. The
other items will be worked on
when the vegetation work is
completed.
. Water quality retrofits to reduce
\F/zve?ri:‘i(tgsual 'ty Waller Creek | pollutant loads into Waller Scheduled for 2005
Creek and Town Lake
Waller Creek Tunnel Waller Creek | Waller Creek Tunnel Funding options being decided
Channel improvements, . L
Waller QreeWHyde Waller Creek| detention ponds, and bridge On-gomg master plan to identify
Park Drainage solutions. Plan complete.
replacements
Study was performed to .
) - RSMP and ECP are combining
Walnut Creek Reg Walnut Creek| qleterm ne .the feasibility .O fon- efforts to design and construct 2
Ponds line detention to control in-
. of the 4 proposed ponds.
stream erosion
The goal of the proposed
regional facility isto reduce Currently in the process of
Pond G Walnut Creek| fully developed stormwater acquiring fee simple and drainage

flows and to provide for erosion
control.

easements.

*Table 5-1 continued on next page.
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Table 5-1, continued

Projects Proposed by City of Austin Within the Sudy Area

Project Name Water shed Project Description Status
Walnut Creek Other Walnut Creek Other Land RSMP and E.CP are combining
Land Ontions Walnut Creek| Ontions efforts to design and construct 2
P P of the 4 proposed ponds.
Proposed regional facility to
reduce fully developed Currently in the process of
Egggb?l |\tN alnut Creek Walnut Creek| stormwater flows to the peak acquiring fee simple and drainage
y flow rates existing in 1988 and easements.
to provide for erosion control.
Channel improvements. This
Duval/Dorsett Channel Walnut Creek project also mcludest_he_ Project under Study
Improvements replacement of the existing
railroad structure.
WEells Branch Rgglonal Design and construct regional C_:onsulta_nt au?horlzed to prepare
Stormwater Facility - Walnut Creek detention facilit final engineering report on
Scofield Farms y August 30.
On Feb 5, 2003 Real Estate agent
) met with property ownersto
West Bouldin @ S. 6th \C/:\/r:thouldln Erosion Control Buyouts discuss voluntary buyout offer
from the COA and address any
guestions and/or concerns.
Pleasant Valley Road | ;oo Ef:dgtnoe:negjsg ?éﬁﬁ?@ﬂ ?Lavcvi:t
I\P/I0|rt1|c?at|on and Wet Creek to the St. EImo tributary to Scheduled for 2005
Williamson Creek
LundeliugMcDaniel - . -
Tract Water Quality gggkams‘m \Z/Zit:r quality retrofitin BSZ 1 oy ed for 2005
Retrofit Project
Sunset Valley Williamson .
Detention Creck Sunset Valley Detention Study
Williamson Williamson
Creek/Creek Bend Home voluntary Buy-outs Project is currently on schedule.
Creek
Phase 2
*Source: COA
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e To promote economic and recreational use of theriver corridor that supportslong-term
ecological health and social equity;

* To promote actions that conserve and maintain a healthy riparian system along the
Austin-Bastrop Colorado River Corridor; and

e Toassist with restoration of riparian habitats along the river corridor.

Water Supply Projects

Senate Bill 1. After years of unsuccessful attempts to adopt statewide planning, the 77th
L egislature passed Senate Bill 1 (SB 1) in recognition of Texas' limited water supplies, vulnerabil-
ity to drought and rapid population growth. The state’s population is expected to increase from 19
million to more than 39 million people by 2050.

With passage of SB 1, the Legislature put in place a*bottom up” water planning process
designed to ensure that the water needs of all Texans are met as Texas entersthe 21st century. SB 1
allowsindividuals representing 11 interest groups to serve as members of Regional Water Planning
Groups (RWPG) to prepare regional water plans for their respective areas. A total of 16 RWPG's
were created. These plans map out how to conserve water supplies, meet future water supply needs
and respond to future droughts in the planning areas. The study areafor this PEIS falls within the
Region K RWPG. The TWDB compiled regional water plans devel oped by the RWPG.

The TWDB, in their report “Water for Texas - 2002”, identifies anticipated water needs by
county through the year 2050 for all of the river basinsin Texas. Within the lower Colorado River
basin, only Travis County was identified as having unmet water needs in 2050. The report further
identifies recommended major and minor reservoirs in the regional water plans to meet the antici-
pated water needs. Major reservoirs were defined as those having capacities greater than 5,000
acre-ft of storage capacity. Conversely, the minor reservoirs are those with capacities less than
5,000 acre-ft. No magjor reservoirswere identified for the lower Colorado River basin. Four minor
reservoirs were identified for the lower Colorado River basin. These are the Llano Off-Channel
Reservoir, Goldthwaite On-Channel Dam, Goldthwaite Off-Channel Dam, and the Mills County
Reservair.

LCRA/San Antonio Water System (SAWS) Project. The purpose of the LCRA/SAWS
Water Project is to help satisfy long-term water needs in both the lower Colorado River basin and
the San Antonio area while exhibiting good stewardship of the environment. The project antici-

patesincreasing the available water supply in thelower Colorado River basin by up to 330,000 acre-
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ft. San Antonio benefits by securing a 50-year water supply while protecting the Edwards Aquifer
through managed use. SAWS would have the option to extend the water contract for up to 30 more
years. The sources of water for the Project include development of surface water via off-channel
reservoirs (150,000 acre-ft), conjunctive use of groundwater for agriculture (62,000 acre-ft) and
agricultural conservation (118,000 acre ft). Currently, it is anticipated that the off-channel reser-
voirs and associated facilities would be located in Colorado, Wharton, and/or Matagorda counties.

The project is currently entering a 6-year study phase to determine whether a project can be
designed that would meet the water needs without adverse impacts to the lower Colorado River
basin or the Matagorda Bay estuarine system. The studies will include avariety of environmental,
engineering, and water supply analyses.

LCRA Water Management Plan. LCRA has prepared proposed revisions to their Water
Management Plan (WMP) that was last updated in 1997. The current plan projected the ten-year
future firm demands (year 2005) at about 230,000 acre-ft annually. Based on the Senate Bill 1
analyses, the new ten-year projected firm demands (year 2010) are about 285,000 acre-ft per year -
anincrease of 55,000 acre-ft per year. The primary reason for thisincrease is additional water needs
to meet population and economic growth in the Austin area, including domestic water use around
the Highland Lakes. With this large projected increase in firm water demand, the WMP must be
adjusted to give a compensating reduction in the interruptible supplies available since firm needs
take priority. This reduction will be achieved by revising the annual interruptible water supply
curtailment policy adopted inthe WMP. There isno change in the previous (1997) forecast 83,700
acresfor first crop riceirrigation. This projection is based on the highest acreage planted over the
past ten years. The proposed revisions are currently under review.

City of Pflugerville Water Project. The City of Pflugerville currently has a water supply
reservoir on the Brazos River basin with awater intake on the Colorado River basin to supply water
to the reservoir. At some point in the future, the City of Pflugerville will increase the amount of

water pumped from 12,000 acre-ft/year to 18,000 acre-ft/year.

Transportation Projects

Texas Department of Transportation. Texas Department of Transportation (TXDOT) has
proposed several road and bridge projects within the study area. These projects are described in
Table 5-2.
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Table5-2

Projects Proposed by TXDOT Within the Study Area

. . . TxDOT Waterway
Project Name/ID Project Description County District Crossed
Expand capacity of Loopl/US . . Colorado River,
Loop YUS 183 183 Travis Austin Barton Creek
- Colorado River
135 Qentral Texas Widen and upgrade roadway Wlll!amson, Austin and various
Cooridor Travis, Hays . .
tributaries
SH 45 North/TTA Construct turnpile facility with Travis Austin Various tributaries|
2002(252) intermittent frontage roads to Colorado River
Colorado River
SH 130 Construct to!l road bypass Travis Austin and various
around Austin ) .
tributaries
W. North Loop Bridge .
Replacement/BR Esgl ace bridge on W. North Travis Austin Hancock Branch
2002(226) P
Extend 5-lane section on FM . . Elm Creek
FM 969/C 1186-154 | 969 from US 1830 FM 3177 Travis AUSIN | Decker Cresk
CR 272/BR 2002(467) | Replacebridgeand approaches | g oy Augtin | San Gabriel River
on CR 272
CR 219/BR 2002(590) | Replacebridgeand gpproaches | p oy Austin Mill Creek
on CR 219
Watts Lane/BR Replace bridge and approaches .
2002(382) on Watts L ane Bastrop | Austin Cedar Creek
Zapalac Rd./BR Replace bridge and approaches .
2002(383) on Zapalac Rd, Bastrop Austin Bartons Creek
Kovar Rd./BR Replace bridge and approaches .
2002(384) on Kovar Rd. Bastrop Austin Bartons Creek
CR 147/BR 2002(789) | Replacebridgeand approaches | p o Austin | Walnut Creek
on CR 147
CR 427/BR 96(272) Replace bridge and approaches Mills Brownwood | Blowout Creek
on CR 427
FM 102 Roadway Widen roadway from FM 3013
Widening to FM 1161 Wharton Y oakum Caney Creek
Replace existing swing bridge Matagorda Gulf Intracoastal
FM 2031 with afixed bridge structure County Y oakum Waterway
CR455/BR 2001(651) | Replacebridgeandapproaches |\ i | voakum | Miller Creek
on CR 455
Replace bridge and approaches
FM 1693/BR 2004(33) on EM 1693 Colorado Y oakum Mustang Creek
FM 521 Bridge Replace bridge and approaches | Matagorda .
Replacement on FM 521 County Y oakum Colorado River

*Source: TXDOT Web Page Dated 4/15/2004
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Trans Texas Corridor. The Trans Texas Corridor is a proposed 4000-mile network of
transportation corridors throughout Texas. Each proposed corridor would be approximately 1,200
feet wide and would consist of separate highway lanesfor passenger vehiclesand trucks, high-speed
passenger rail, high-speed freight rail, commuter rail and adedicated utility zone.

Four corridors have been identified as priority segments. Three of those corridors, as pro-
posed, would cross the project area (Figure 5-5). One of the corridors would generally follow the
existing U.S. Highway 59 route, a second would follow the existing |H-10 route and the third would
follow the existing IH-35 corridor. Currently, two of the identified priority segments, TTC-35 and
[-69/TTC, are actively in the environmental process. The anticipated date for Federal approval of
the1-69/TTC EISis Spring 2007 and the anticipated date for Federal approval of the TTC-35ismid
2006.

Other Projects

FEMA Mapping Initiative. Currently, FEMA is re-mapping floodplains in five counties:
Travis, Hays, Bastrop, Fayette, and Wharton. Preliminary maps are scheduled for distribution in
Hays, Bastrop and Wharton countiesin 2004 while preliminary maps are scheduled for distribution
in Travis and Fayette countiesin 2005. The benefit to these countieswill be availability of GISfile
for use by floodplain administrators, availability of study in adigital format, and areductionin the

time and cost for map updates.

Ecosystem Restoration Projects

USACE is participating in two studies outside of the study area that could have potential
cumulative effects.

Kickapoo Creek Aguatic Ecosystem Restoration Project. The Kickapoo Creek Section
206 Aquatic Ecosystem Restoration Project would restore aguatic instream flow to Kickapoo Creek
atributary to the Colorado River in the upper Colorado River basin by implementing best manage-
ment practices to control invasive hydrophytic vegetation such as mesquite. After brush is con-
trolled, native vegetation would be restored. Alternativesinclude aerial herbicide treatments, hand
treatments, mechanical removal, and combinations of measures. The non-Federal sponsor is the
Upper Colorado River Authority.

O.C. Fisher Aquatic Ecosystem Restoration Project. The O.C. Fisher Section 1135Aquatic

Ecosystem Restoration Project would restore instream flow to the Concho River which flows into
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O.C. Fisher Lake by controlling around 15,000 acres of hydrophytic vegetation within the basin of
thelake. After brushiscontrolled, native vegetation would berestored. Alternativesinclude aerial
herbicide treatments, hand treatments, mechanical removal, and combinations of measures. This
project is located in the upper Colorado River basin. The City of San Angelo is the non-Federal

Sponsor.

54 Cumulative Effects by Resource

The cumul ative effects addressed here are for the flood damage reduction and ecosystem
restoration program as awhole. Cumulative effects are assessed for the past, present, and reason-
ably foreseeable future projects conducted by others within the basin. There is consensus among
theinterdisciplinary team that cumulative effectsto land use, hydraulics and hydrology, flood plains,
socioeconomics, vegetational areas and soils, wildlife and aguatic resources, wetlands, marine re-
sources, air quality, water and sediment quality, threatened and endangered species, cultural re-
sources, recreation and open space, HTRW, and environmental justice would occur either from the
Proposed Action or No Action alternatives evaluated (Table 5-3). Discussions of potential cumula-

tive effects of the various plansfor the basin are presented by resource in the paragraphsthat follow.

54.1 LandUse

The reasonably foreseeable actions by others would continue to impact existing land uses
as has been described for the No Action Alternative. Proposed transportation projects would affect
land uses throughout the basin while impacts from land development and associated infrastructure
devel opment would be focused in the Austin metropolitan area. Four proposed minor reservoirsin
the upper reaches of the study area would cumulatively affect land usesin that region by changing
existing land uses to that of lacustrine habitat and shoreline.

Cumulatively, structural measures implemented under the Proposed Action would convert
existing private lands to public lands used for flood control. Some of these structural measures
would also convert existing private and public lands to open space and parklands. Structural mea-
sures would also increase the amount of land available for development by removing land from the
floodplain that is currently subject to flooding. Conversely, some structural measures have the
potential to bring new lands into the 100-year floodplain. Land use changes associated with the
structural measures, combined with the land use changes from the reasonably foreseeabl e actions of

others, would be considerable and beneficial to the general public. However, the cumulative effects
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would not be significant since the land use changes under the proposed action, combined with those
proposed by others are generally consistent with adopted land use plans in the basin.
Non-structural and ecosystem restoration measures would alter land uses and likely would
not follow existing land use plans if the area is designated as commercia or residential develop-
ment. However, these changes, when considered with the changes resulting from projects by oth-
ers, would not result in a significant adverse effect on land use because most cities have goals of
reducing the amount of development in the floodplain and desire public ownership of the areas

adjacent to creeks and streams.

5.4.2 Socioeconomics

Continued land devel opment, transportation and water supply projects associated with rea-
sonably foreseeable projects by others would cumulatively bring additional jobs and population
growth in the basin. This would be particularly true in the Austin metropolitan area. Increased
development and job growth would cumulatively increase demand for housing, especially afford-
able housing in the basin, increase demand for water and cause increased traffic regionally. These
actionswould be cumulatively significant asthey substantially alter the distribution and location of
the ROI population.

Structural program measures would cumulatively reduce flood damages and flood insur-
ance costsin the lower Colorado River basin. Cumulatively, structural measures would reduce the
local tax base in the basin by taking land out of private ownership. Multipurpose reservoirs and
detention basins would have the largest cumulative effect; however, the net reduction in floodplain
elevations would open new lands for development, increasing land values and cumulatively in-
creasing the tax basein portions of the basin. When considered in conjunction with the reasonably
foreseeable projects by others, the structural measures would not meet the significance criteriafor
SOCi0economics.

Non-structural measures such as buyouts and zoning will cumulatively alter thetax basein
portions of the basin. Other non-structural measures would have cumulative beneficial effects of
reducing flood damages and bringing money into the local communities. Ecosystem restoration
measures would have aslight adverse cumulative impact on socioeconomicsif lands were taken out

of thelocal tax base; however, they would bring money into the community during construction.
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5.4.3 Hydraulics and Hydrology

Proposed projects by otherswould alter the hydraulics and hydrology of the basin. Proposed
flood control and water supply projectswill reduce peak flows and increase the period of those peak
flows. The COA enforces strict storm water ordinances which minimize the impacts of develop-
ment, but continued development in the outlying Austin suburban area will increase stormwater
runoff into the Colorado River. Proposed water supply reservoirs and revisions to the LCRA's
Water Management Plan would cumulatively reduce the total volume of water reaching the lower
basin. Navigation projects proposed by USACE could alter tidal flows and currentsin and around
the mouth of the Colorado and intersection of the Colorado River and GIWW. The LCRA/SAWS
project would remove some freshwater from the basin and transfer that water to the San Antonio
area, however minimal instream flows within the lower Colorado River would be maintained.

Theimplementation of all program componentswould cumulatively alter the hydraulicsand
hydrology in the basin by reducing flood heights and altering the duration of flows. Channelization
and confinement of the Colorado River and itstributarieswould block floodwatersfrom entering the
San Bernard River basin. Structural measures in Wharton would increase peak flows downstream
of the project; however, the LCRA/SAWS Project would have a beneficial cumulative effect of
reducing that rise in peak flows if the diversion was upstream of Wharton as it would take flood
flowsfrom the Colorado River and capture them in off channel detention reservoirs. However, this
decrease would probably not be sufficient to mitigate the total increase in peaks flows. Structural
measures such as detention basins, and multi-purpose reservoirs would cumulatively retain more
water in the upper basin for alonger period and result in more constant flows with attenuated peaks
downstream of Lake Travis. Cumulatively, changesin gate operations at existing reservoirs, includ-
ing Lake Travis, and projects proposed by others, including increased impermeable areasin the basin,
would increase water surface elevations below Lake Travis through Travis and Bastrop counties.

Increased mining activities by others along with ecosystem restoration projects, dry deten-
tion basins and buyouts would cumulatively increase water storage during flood events. However,

the volume of flood storage would not be large enough to be cumulatively significant.

5.4.4 Floodplains
Reasonably foreseeable flood reduction projects and proposed reservoirs by otherswill cu-
mulatively reducethefloodplain areain many of thetributarieswithin the basin, especially on Shoal,

Walnut, Williamson, and Onion creeks. Implementation of the structural measures would cumula-
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tively reducethe overall floodplain levelsthroughout the basin. Changesin gate operationsat reser-
voirs, including Lake Travis, would reduce floodplain level s upstream of the dam but wouldincrease
floodplain elevations immediately downstream of the dam. Changes in gate operations at Lake
Traviswill increase thefloodplain elevations of the Colorado River through lower Travisand Bastrop
counties.

Implementation of the structural measures, when evaluated with the reasonably foreseeable
actions by others, would not cumulatively increase water surface elevations or result in asubstantial
increasein flooding or erosion in the basin. Consequently, no significant cumulative adverse effect
is anticipated. Significant cumulative benefits would be realized from the structural measures in
combination with all of the projects of othersthrough the cumulative reduction of floodplainsin the
basin. Likewise, ecosystem restoration measureswould have no cumulative adverse effect on flood-
plains. Non-structural measures would have cumulative beneficial effects on floodplains in the

basin because houses would be removed from the floodplains.

545 Vegetation Areas and Soils

Reasonably foreseeable projects proposed by others, such as transportation, flood control,
water supply reservoirs and residential and commercia development, would cumulatively reduce
vegetated areas and impact soils within the basin. Woody vegetation and grasslands in upland
habitats would experience the greatest cumulative reduction in area. These impacts would be cu-
mulatively significant and adverse since little, if any, mitigation would likely be provided for the
impacts. Reasonably foreseeable future USACE actions would include appropriate mitigation for
impacts to vegetation and would not result in significant cumulative effects.

All of the structural measureswould a so impact vegetation and soils. Cumulatively, projects
such as the dry detention basins, detention basins and multipurpose reservoirs would significantly
impact existing vegetation communities by altering the plant species composition or eliminating
vegetation within hundreds or thousands of acres of the basin. When considered with the reason-
ably foreseeable projects by others, the reservoir and detention basin measures would result in
significant cumulative effects to vegetation and soils. Specific mitigation plans would be devel-
oped for each reservoir and basin project that would offset that project’simpacts. Dueto the size of
the reservoir projects, it may not be possible to bring some of these projects below the significance

threshold for impacts to vegetation and soils.
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Structural measures such as levees, floodwalls, diversion channels, tunnels, and channel
improvements would have slightly adverse cumulative effects to vegetation and soils. Project-
specific mitigation planswould reduce theseimpactsto alevel below the significance threshold.

Non-structural measureswould result in slightly beneficial effectsto vegetation through the
revegetation and stabilization of currently eroding areas. Ecosystem restoration measures would
provide significant beneficial cumulative effects, as there is the potential to restore large acres of

riparian vegetation.

5.4.6 Wildlife Resources

Reasonably foreseeable projects proposed by others would cumulatively reduce the avail-
able wildlife habitat in the basin. Remaining wildlife habitats would be further fragmented by
projects such as transportation and land development. The impacts resulting from the reasonably
foreseeable projects by others would be cumulatively adverse and significant since alarge portion
of the impacts would likely not be mitigated. Impacts to wildlife resources resulting from the
proposed structural measures, together with the reasonably foreseeable projects of others, would
cumulatively remove existing wildlife habitat and could result in cumulative fragmentation of the
remaining habitats. Thiswould be particularly true for dry detention basins and multipurpose res-
ervoirswhich will directly alter or remove hundreds to thousands of acres of wildlife habitat. Miti-
gation would be planned and implemented with each project. For the structural measures other than
reservoirs and dry detention basins, the mitigation would bring the level of cumulative effects be-
low the stated significance threshold. However, cumulatively reservoir and detention basin projects
could have significant cumulative effects even with mitigation.

Non-structural measureswould result in aslight beneficial cumulativeimpact to wildlife by
converting currently developed lands to open space.

Ecosystem restoration activities would result in a net increase of wildlife habitats through
the creation of new habitat and the restoration of previously existing habitat. Theseincreaseswould
be cumulatively significant inthe basin if the projectswere large scale. If the projectsweresmall in
scale, then there would still be cumulative beneficial effects, however, they would not be signifi-

cant.
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5.4.7 Freshwater Resources

Proposed flood control and water supply reservoir projects by others would cumulatively
alter the flow characteristics of the Colorado River and its tributaries by reducing peak flow heights
and increasing the duration of the peak flows. The water supply projects along with LCRA/SAWS
Project and LCRA's proposed Water Management Plan revisions would cumulatively reduce the
quantity of water in the lower Colorado River reaching Matagorda Bay. These changes, in turn,
would alter the characteristics of the aquatic resource communities present in the basin. Species
that thrive in more constant and consistent flow patterns would benefit while species that require
more pronounced seasonal fluctuations would be adversely impacted. Not all of these impacts
would be mitigated and the resulting cumulative effects could be significant.

Proposed multipurpose reservoirs would cumulatively reduce peak flow heights and in-
crease the duration of the peak flows. Reservoirs, in combination with water supply projects pro-
posed by others, would cumulatively reduce the amount of water moving through the basin, how-
ever minimum instream flows would be maintained. Reservoirswould potentially convert miles of
riverine habitat to deep water lacustrine habitat. Dry detention basins would periodically flood
river segments and would ater downstream aguatic habitat by altering the magnitude and duration
of peak flow events.

Mitigation planswould be devel oped for each reservoir and basin project during the project
planning. While the mitigation would offset impacts there is the potential that mitigation may not
reduce impacts to less-than-significant levels.

The remaining structural measureswould cumulatively result in slightly adverseimpactsto
aquatic resources by altering existing flow patterns and sedimentation rates. Aswith reservoir and
basin projects, mitigation plans would be devel oped and implemented for each project.

Buyouts, along with the projects of others, would have aslight cumulative beneficial effect
on tributaries by increasing water quality caused by decreasing the amount of impervious cover and
non-point source pollution from runoff, fertilizers on lawns, and large debris and trash associated
with houses. Cumulative beneficial effects on the Colorado River would be smaller dueto dilution.
Other non-structural measures would have no effect on aquatic resources, as they would not direct
impacts on aguatic resources. Ecosystem restoration measures could potentially result in signifi-

cant restoration of aguatic habitats if large-scale restoration projects are implemented .
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5.4.8 Wetlands

Therewould be anet |oss of wetlands and wetland functions associated with the reasonably
foreseeable projects by others. Wetland impacts subject to permitting requirements under Section
404 of the Clean Water Act would be mitigated while losses of isolated, non-regulated wetlands
would not be mitigated. Mitigationwould be provided for the reasonably foreseeabl e future USACE
actions that impact wetlands and wetland functions.

Wetland losses resulting from reservoirs could be cumulatively significant as existing wet-
lands over large areas would be flooded. Project-specific mitigation plans would be developed to
offset those impacts however, given the size of the impacted area, it may not be possible to reduce
theimpactsto aless-than-significant level. Furthermore, reservoirsin combination withthe LCRA/
SAWS project and the LCRA Management Plan will reduce the amount of water in the lower Colo-
rado River basin which would cumulatively impact wetlandsthat rely on freshwater flows. Further-
more, the cumulative reduction in freshwater flows could cause the conversion of some coastal
freshwater marshes to more saline marsh types.

Dry detention basins and detention basins would have both slight beneficial and adverse
cumulative effects to wetlands in al reaches of the basin by removing wetlands downstream and
creating wetlands upstream of the dam. The remaining structural measures would have dightly
adverse cumulative effects on wetlands by impacting small amounts of wetlands. The impacts
would be temporary because all wetland loss would be mitigated.

Non-structural measures would have no effect on wetlands since they would be located in
developed areas where wetlands should not be present. Ecosystem restoration measures would
potentialy have significant beneficial cumulative effects. This would be particularly true in the
coastal reach where proposed projects by others combined with potential ecosystem restoration
projects as part of this proposed action could result in acumulative increase of 100 or more acres of

wetland and riparian habitats.

54.9 Marine Resources Including Essential Fish Habitat

Proposed flood control and water use projects by others, including water supply reservoirs
would cumulatively alter the quantity, timing and duration of flows in the Colorado River and
freshwater discharges into Matagorda Bay. Increases in development in the Austin metropolitan
area would move floodwaters to the river faster and increase the level of pollutants entering the

river and potentially being transported to Matagorda Bay. Increases in development in the Austin
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metropolitan area would result in a cumulative increase in stormwater runoff. However, water
quality requirements and safeguards maintained by the COA and the LCRA should prevent the
impacts from being significantly adverse to marine resources and essential fish habitat. Reasonably
foreseeable future USACE actionsidentified in the upper portions of the study areawould have no
cumulative effect on marine resources and essential fish habitat. All adverse impacts to EFH and
associated living marine resourcesthat would result from USA CE actionswill be avoided and mini-
mized to the greatest practicable extent. All unavoidable impacts will be mitigated in consultation
with NMFS.

Structural measures such as multipurpose reservoirs, dry detention basins, and detention
basins, combined with the reasonably foreseeabl e actions of others such asthe LCRA/SAWS project
and the LCRA Management Plan, would cumulatively reduce the quantity, and affect the timing and
duration of freshwater flowsinto the MatagordaBay system. Structural measures|ocated in Wharton
and Matagorda counties, including levees and floodwalls, would also cumulatively ater thetiming
and duration of flows in the Colorado River and freshwater discharges into Matagorda Bay.
Channelization and confinement of the Colorado River and its tributaries would block lower Colo-
rado River basin floodwaters from entering adjacent basins and moving to adjacent estuaries. The
change in the flow characteristics of the river, combined with an increase in impermeabl e surfaces
from residential, commercia and industrial development in the basin, could cumulatively ater the
sediment transport characteristics in the river. Cumulatively, marine resources and essential fish
habitat would be impacted through the changes in freshwater flows and sedimentation rates. Each
of the structural measures would also include mitigation to offset anticipated impacts. With appro-
priate mitigation, most of the structural measures would not result in cumulatively significant im-
pacts. However, there is the potential that the construction of reservoirs, and detention basins and
dry detention basins, with mitigation, in combination with water supply projects proposed by others
would still result in cumulatively significant impacts to marine resources.

Non-structural measures would have no cumulative effect on marine resources, including
essential fish habitat since there are no direct impacts to marine resources.

Ecosystem restoration measures generally would have no effect on freshwater flows reach-
ing estuarineand marine systems. However, ecosystem restoration measures, especially those projects
proposed in Matagorda County involving the restoration and/or creation of wetlands, (e.g. Mad
Island Marsh project) would have a beneficial cumulative effect by increasing the amount of wet-

land habitat present in the bay system and trapping sediments and pollutants before they reach the
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estuary and near-shore environment. However, the quantity of wetland habitat created asaresult of

ecosystem restoration actionswould likely not be cumulatively significant.

5.4.10 Water and Sediment Quality

The identified reasonably foreseeable projects by others are greater than one acre in size,
and would require the implementation of Storm Water Pollution Prevention Plans (SWPPP) for
stormwater quality protection. Thereforethese projectswould not result in cumulatively significant
impacts to water and sediment quality because they would not exceed the significance threshold
identified for water and sediment quality. Many of the projects identified for the COA involve
implementation of water quality improvements for stormwater runoff. The transportation projects
identified for both the COA and TxDOT would be designed to include water quality control features
to capture and filter stormwater beforeit enterswaterways. Whileall of the projectswould result in
increase turbidity during construction, implementation of required SWPPPs would minimize those
impacts.

Cumulatively, structural measures such as floodwalls, levees, tunnels, channel improve-
ments and diversion channelswould increase the amount of impermeabl e areas within the basin and
confine stream flows increasing the pollutant loads entering the Colorado River, having a slight
adverse impact to water quality. Reservoirs, detention basins and ecosystem restoration measures
retain sediments and pollutants and will therefore cumulatively improve water and sediment quality
in the upper reaches of the basin. Overall, the proposed structural measures would not result in a
significant cumulative impact to water and sediment quality.

Non-structural and ecosystem restoration measures would have a slight beneficial cumula-
tive impact on water and sediment quality by removing structures and some potential pollutant-

causing activities from the basin.

5.4.11 Threatened and Endangered Species

A total of 25 Federally listed or candidate species have the potential to occur in counties
that border the Colorado River study area. Another 15 species or subspecieslisted as threatened or
endangered by the State of Texas are also considered to have the potential to occur in the counties
that border the Colorado River in the study area.

The reasonably foreseeabl e actions of othersthat have been identified would all be subject
to compliance with the Endangered Species Act (ESA) and would be coordinated with the USFWS
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during the planning process. Any of the projects proposed by TxDOT, LCRA or projects proposed
through the TWDB would aso be coordinated through the TPWD during the planning process.
Projects proposed by the COA, other cities or counties, and private developments would not be
required to protect state-listed species. The proposed water supply and local flood control projects
would have the highest potential for significant cumulative effects. The potential for cumulative
adverse impacts to a threatened and endangered species would exist for many of the projects pro-
posed by others but would be reduced through the required coordination processes. It is assumed
that any project that is coordinated with the USFWS and/or TPWD would include mitigation for
any resulting impacts to threatened and endangered species. Projects that do not require coordina-
tion with the TPWD would result in cumulative effects to state-listed species.

Reasonably foreseeabl e future USACE projectswould be coordinated with both the USFWS
and the TPWD and would include mitigation for identified impacts. Therefore, the future USACE
projects would not result in significant cumulative effects to threatened and endangered species.

Coordination with the USFWS and the TPWD would occur during project planning for the
proposed structural measures. This process would minimize the potential for adverseimpacts. The
potential for cumulative effects was evaluated by species and is as follows:

Cumulative effects to the Concho water snake would potentially result from projects that
occur above Lake Buchanan. Structural measures that result in continuous flows and reduced sedi-
ment |oads would have acumulative positive effect to the Concho water snake while adverse cumu-
lative effects would result from structural measures, such as reservoirs that permanently impound
channel flows. Non-structural and ecosystem restoration measures would have no cumulative im-
pact to the Concho water snake.

The bald eagle would cumulatively benefit from improvements to water quality and in-
creases in mature forested areas that may result from both structural and non-structural measures
and ecosystem restoration actions, respectively.

Cumulative detrimental or adverse effectsto the black-capped vireo and the golden-cheeked
warbler could result from the construction dry detention basins, detention basins, and multipurpose
reservoirs. The construction of levees, floodwalls, relief and diversion channels, tunnels and chan-
nel improvements would not result in cumulative effects to these species. These structura mea-
sures would be confined to the floodplain of the Colorado River and major tributaries where the

warblers and vireos are not likely to be found. The black-capped vireo and the golden-cheeked
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warbler would both benefit cumulatively from buyout and ecosystem restoration measuresthat result
in increases to their respective habitat types.

Impacts to wetlands would be avoided to the maximum extent possible and unavoidable
impacts would be mitigated to insure no net loss of wetlands. Consequently, the various structural
measures would not cumulatively impact the whooping crane. Beneficial cumulative effectsto the
whooping crane would be realized with buyout and ecosystem restoration measures that increase
the area of wetlands present in the basin.

Construction of dry detention basins and multipurpose reservoirs would most likely occur
upstream of the Highland Lakes and outside the recharge contributing zone for the Edwards Aqui-
fer. Therefore, these projects would have no cumulative effects to aguatic salamanders. The con-
struction of levees, floodwalls, relief and diversion channels, tunnels, detention basins, and channel
improvements would occur in the floodplain of the Colorado River and/or major tributaries where
the potential for impacts to aquifersis minimal. Therefore, no cumulative impact to the aquatic
salamanders is anticipated from these measures. Buyout and ecosystem restoration measures that
restore vegetation communities would cumulatively benefit the aquatic salamanders that inhabit
Barton Springs and cave invertebrates that occur in karst within the Edwards and associated forma-
tions by reducing pollution loading and sedimentation into their respective habitats. No cumulative
effects are anticipated to the peregrine falcon, zone-tailed hawk, swallow-tailed kite, white-tailed
hawk, wood stork, Attwater’s greater prairie chicken, and sooty tern from the structural measures as
none of the structural measures would remove or substantially disturb their nesting, breeding or
feeding habitat. Beneficial cumulative effects would result for these species from buyouts and
other ecosystem restoration measures by reducing pollutant loads and increasing their foraging
habitat.

Large-scale elimination or disturbance to coastal marsh, tidal flats, or degradation to water
quality, from either asingle project or cumulatively from smaller projects, are not expected from the
implementation of the structural measures. Consequently, adverse cumulative effects to the least
tern, piping plover, reddish egret, white-faced ibis, whooping crane, and brown pelican would not
occur. Beneficia cumulative effects would be realized from buyout and ecosystem restoration
measures for all these species in the form of reduced pollutant loads, reduced sedimentation, and
expansion of native vegetation.

Thestructural measureswould not alter the current flowswithin the state-listed blue sucker’s

habitat. Consequently, the structural measures would have no cumulative effect on the state-listed
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blue sucker. Non-structural and ecosystem restoration measureswould enhance water quality through
the reduction of turbidity, sedimentation, and pollutant loads. However, these reductions would not
be enough to cumulatively benefit the species. Cumulative effects to the Houston toad, Texas
horned lizard, timber rattlesnake, American alligator, the smooth green snake, Texas scarlet snake,
and the Texas tortoise are not expected from implementation of the proposed action. The Houston
toad is an inhabitant of sandy uplands outside the floodplain and therefore should not be impacted
from any of the project measures. Potential cumulative effectsto the other specieswould be reduced
through coordination with the USFWS and TPWD during the planning and construction of those
measures. Non-structural and ecosystem restoration measures would result in cumulative benefi-
cial impactsto these species through increased habitat and reduction in turbidity, sedimentation and
pollutant loading.

Cumulative effects to the Navasota ladies -tresses would not occur, as this species is not
found in the type habitats where the structural and non-structural measure or the ecosystem restora-
tion measures would occur.

Cumulative effects to the five species of sea turtle and the West Indian manatee are not
likely, as these species do not occur in the areas where the structural measures would be located.
However, potential flood control projectsthat alter freshwater inflows could result inindirect effects
on seaturtles by affecting various estuarine dependent fish species that serve as their prey items.
For the same reasons, non-structural and ecosystem restoration measures would not cumulatively
impact these species.

Of the structural measures considered, reservoirs and dry detention basins would poten-
tially result in significant adverse cumul ative effects to the Concho water snake, the black-capped
vireo, and the golden-cheeked warbler by flooding existing occupied habitat.

Although some of these projects may be able to reduce project-specific impacts through
mitigation, it may not be possible to reduce the cumulative effects to a less-than-significant level.
The remaining structural measures would result in either slight beneficial and adverse cumulative
effects to protected species. Project-specific impacts would be mitigated and these structural im-
pacts would not result in significant cumulative effects.

The non-structural measures would have no cumulative effect while ecosystem restoration
measures could have significantly beneficia effects through wetland and riparian habitat enhance-

ment, preservation and creation.
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5.4.12 Air Quality

Continued residential and commercial devel opment associated with the reasonably foresee-
able action of others, particularly transportation projects, would result in a significant cumulative
impact to air quality intheAustin metropolitan area. Continued devel opment growth and associated
road construction would bring additional vehiclesinto an areathat is already on the edge of non-
compliance. Theseactionswould likely cause or contributeto aviolation of state or federal ambient
air quality standardsin the COA. The actions outside the Austin metropolitan areawould not cumu-
latively impact air quality. When considering the study areaasawhole and considering construction
impactsto air quality are generally localized there would not be significant cumulative effectsto air
quality.

The proposed structural measures would result in temporary, localized increases in emis-
sions associated with construction equipment. These temporary and localized impacts would be
cumul ative to the emission environment of the Austin areaand could contribute to anoncompliance
situation. However, within the entire study area, the impacts associated with the proposed struc-
tural measures would not be cumulatively significant.

Temporary and minor increasesin emissionsfrom construction equi pment woul d be associ-
ated with non-structural and ecosystem restoration measures. Therefore, these impacts would not

be cumulatively significant within the study area.

5.4.13 Cultural Resources

Known historic and archaeological sites are present near identified reasonably foreseeable
projects proposed by others, and many of these sites could be impacted during construction activi-
ties. Significant cumulative effects to cultural resources from projects with federal, state or city
sponsorship are unlikely given regulatory requirements currently in place. This is also true for
agencies created by the state such asriver authorities. The highest potential for significant cumula-
tive effects to cultural and archaeological resources lies with the continued private devel opment on
private lands. Continued private development in the basin could result in significant cumulative
effects to cultural resources due to the lack of regulatory protection.

Cumulative effectsto cultural resourcesfrom construction activities associated with all pro-
gram measures are limited as a result of Federal actions. All future structural and non-structural
measures would be subject to Section 106 compliance as federally mandated in the NHPA and

outlined in this document. Full Section 106 compliance would be completed prior to any ground
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disturbing activity, which will mitigate for any adverse effects to cultural resources resulting from
those activities. Asaresult, no additional, significant cumulative adverse impacts are anticipated
from any of the program’s future structural, ecosystem restoration or non-structural measures.
Development of privatelandsthat are removed from the floodplain and do not utilizefederal
funding or permitting have the potential to impact cultural resources, asthey are not subject to either
NEPA or Section 106 regulations. The development of these and other private lands in the basin
could have acumulative adverse impact to cultural resources. However, given the limited area that
would be opened for development by any of the structural measures compared to the entirety of the

study area, the cumulative effects that would result would not be significant.

5.4.14 Recreation and Open Spaces

Cumulatively there would be a net increase in recreation and open spaces resulting from
structural measures such as reservoirs and detention basins, and non-structural measures such as
buyouts. Ecosystem restoration measures would provide additional open space and recreational
opportunities. Additionally, many projects proposed by others (e.g. USACE, LCRA) include recre-
ation components and will cumulatively benefit recreation opportunities within the basin. There-
fore, no significant cumulative effects are anticipated from the structural and non-structural mea-

sures or the ecosystem restoration opportunities.

5.4.15 Hazardous, Toxic, and Radioactive Waste

The reasonably foreseeable actions by othersthat have been identified have the potentia to
cumulatively affect HTRW through the disturbance of existing, undocumented sites during con-
struction activities. Federal and state agencies and city governments sponsor the majority of the
actions identified. These sponsors are either required or routinely evaluate project sites for the
presence of HTRW prior to proceeding with aproject. Therefore, no significant cumulative effects
would be likely.

The program has the potential to cumulatively affect HTRW through the disturbance of
existing, undocumented sites during construction activities. However, USACE would evauate
each project sitefor the presence of HTRW and would not proceed with any propertieswith HTRW.

Consequently, no significant cumulative effects would result from any of the potential aternatives.
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5.4.16 Environmental Justice

Cumulatively, considering the known reasonably foreseeable project by others, the imple-
mentation of program measures would have a net benefit to minority communities and those in
poverty. The acquisition of lands for structural and non-structural measures as well as ecosystem
restoration measures would be monitored to ensure that no specific segment of the population within
the project area was disproportionately affected. Therefore no significant cumulative effects to

environmental justice are anticipated.
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