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INTRODUCTION:

The 559,227cre CalcasieGabine Basin, Cameron Parish, Louisiana, in which the Cameron\Weteished

Project (CCWP) is located, has experienced significant emergent wetland losses. Since 1932, a total of 122,00
acres of emergent wetlands have been lost in the Basin, approximately 28 percent of the marsh (LA Coast,
Internet). The Cameron CredWatershed Project encompasses approximately 113,000 acres of brackish to
intermediate marsh coastal wetlands within the basin. The area is bordered by the Gulf Intracoastal Waterway
on the north, Calcasieu Lake and Calcasieu Pass on the West, Ladigiamay 27, Little Chenier ridge and

Little Chenier canal on the east, and Gulf of Mexico and Mermentau River on the south. This report details the
I { CAaK I yR 2RMIRanagENSentpfaPpIdRnG@INEE,0aD ades (57%)of the CCWP through
five water control structures located along the eastern shore of Calcasieu Lake (See Appendix I). The 14,927
acre East Cove Unit, established as part of Sabine National Wildlife Refuge in 1937, is includdaewith
management area.

Marsh loss withinlte CCWas been largelgttributed to saltwater intrusion resulting from construction and
enlargement of the Calcasieu Ship Channel in 1941, 1951 and then again in 1968. The CCWP infrastructure w
completed in 1989, to reduce saltwater intrusion andg@es/e the deteriorating marshes. The project included
construction of a 19 mile protection levee and the installation of five water control structures along the east side
of Calcasieu Lake. Structures are managed to conserve and restore deterioratifgsniay modifying salinities

and water levels USFWStaff was responsible for the operations of the CCWP until January 1, 2012, as
identified in the @eration and Maintenance Agreement of December 1981 (Appendixdygrations were

conducted in accordece with the approved Resource Management Plan 1987 (Appendix V).

PROJECT AREA HISTORY:

Over the past 200 years, approximately 50% of the United States wetlands have been lost (USGS 2004, Interne
Partly due to natural processes, but also due to humativities designed to increase waterway access or

dewater wetlands for increased use by residents and local industry. Both infasimaes a large part of the
NBalLlR2yaArAoAftAde F2N gSGflyRa f2aao [ 2 dzina Retbgteo@sa & S
marshes of the conterminous United States, but accounts for nearly 90% of current wetland losses (USGS 201.
internet). Coastal Louisiana has lost approximately 25% of wetland acres present in 1932 (USGS 2011, Interne
Much of the wetlad loss in southwest Louisiana has been attributed to hydrologic modifications associated

with the construction of federal navigation projects and associated salinity increases in historically fresher
wetland systems. The Calcasieu Ship Channel has éaplg¢htest impact on the Cameron Creole Watershed
Project area.

[AGGES SO2t23A0Lf AYTF2NNIGAZ2Y A& | @QLAflIo0ofS NB3IIFNR
Ship Channel, Calcasieu Lake was used as a source of irrigation wats fields located on the east side of
Calcasieu Lake (USIBES 1993). This is significant, as rice is adversely affected by salinities in excess of 2.0 Pl
(USDA / { MdpYyHUL ® 5dzZNAy 3 GKS SIFNIe& wmdnn haekish, with OF A S
freshwater conditions frequent and long lasting (USRIZS 1993). Early accounts of Cameron Creole Watershed
Project marshes identify sawgragdddiumjamaicensg as a dominant vegetation type.

Prior to navigatiod YLINR @SYSy (iasz  aASNARSa 2F ylFida2NIf oQ G2 p!
hindered commercial commerce on the Calcasieu River (Cameron Parish Pilot 1988, U.S. Army Corps of



Engineers 1891 and 1912). These sand bars made the CaRa&eiumpassable to all but shallow draft
schoonersRort of Lake Charles, internet). In addition to hindering commerce, thedvatseefs reduced the
exchange of higher salinity Gulf of Mexico waters and fresher waters of Calcasieu Lake, actiagras law

level weir. Much of the marshes surrounding Calcasieu Lake were dominated by vast unbroken stands of fresh
and lowsalinity vegetation (NRCS 2007). Brackish marshes occurred along the banks of Calcasieu Lake. With
minimal watercoursegxtendirg intothe interior marsh, hydrology of the area must have been dominated by
sheet flow with little tidal exchange (NRCS 2007). In those areas, fresh asdlinity conditions prevailed,

over time organic matter accumulated, giving rise to soil types s1s Allemands, characterized by a shallow
surface layer (1 to 4 feet) of organic material overlying a clay substrata (NRCS 1997). Soils of marshes locatet
near the Gulf of Mexico, Calcasieu and Sabine Lakes were characterized by greater mineratitamtatdrior

marsh soils (NRCS 1997).

Efforts to improve waterborne commerce in the area started prior to the turn of tHecabitury, as
O2yaidNHOGAZY 2F GKS /I fOFaASdz { KXWIGKImyyYistQaas Didal &
the sand bars in Calcasieu lake, resulting in a dre@gedt deepchannel 70 feet wide and 7,500 feet long (Port

of Lake Charles, interneffhis was the genesis of the Calcasieu Ship Channel. Later naviggaiomements

within Calcasieu Lake culminatedthvconstruction anccompletion of the Calcasieu Ship Channel in 1941. The

/ £ OF&aASdz { KAL) / KFyySt gla&a I RANBOG NRBdziS FTNRY [ |
Theshipchannel has been enlarged over the years to its presedt ddR S LG K 2F nnQ | yR 06210
Qurrently there are discussiaon going aboutadditional deepening and widening in the near future.

During the ship channels development other navigational improvements in the area were also takingmplace.
1910, Congresauthorizedconstruction of the Inland Waterway, presently known as the Gulf Intracoastal
Waterway (USDAIRCS 2007 Prior to completion of the Calcasieu Ship Channel, the Gulf Intracoastal
Waterway (GIWW) was completed in 1914, connectingrigalCalcasieu and Mermentau River Basins. The
GIWW would establish the northern boundary of the Cameron Creole Watershed Project. Shortly following the
completion of GIWW, Louisiana Highway 27 was completed in 1919, virtually establishing the eastpofind
Cameron Creole Watershed Projecté mMpnmMI GKS wHpnQ 6ARS YR onQ RSS
from the Gulf of Mexico to Lake Charles, LAFWS992). Construction of the ship channel greatly increased

the efficiency of water exchangbrough Calcasieu Pass reducing freshwater retention within the Calcasieu
Basin (USDARCS 2003)Adverse impacts to project area marshes did not begin immediately following
completion of the Calcasieu Ship Chantted Gulf Intracoastal Waterwagnd/or LA Highway 27 However,

these three public works projects have had the greagdfgict on the environmental changes within the

Cameron Creole Watershed Project, the greatest of the three being the Calcasieu Ship Channel.

Construction of the ship channgteatly increased the efficiency of water exchange through Calcasieu pass
(NRCS 2007). As sitedlatCoast.gov:

G¢KS 61 GSNJ OANDdzA F GA2Yy LI GGSNya Ftft2¢ F2N KAIK
intrusion). The basin soilshich are 87 percent organic and support lower salinity marsh vegetation,

are infiltrated by the more saline waters. This leads to increased stress and loss of the plant
communities, and eventually erosion and sediment transport out of the inner marshare €



CAMEROMREOLE WATERSHED PRTHRONOLOGICAL HISTORY 12431:

As early as 1949rojects were being proposed to reduce foreseeable damagfifegtsfrom the Calcasieu Ship
Channel.In 1949, Soil Conservation Service (SCS) proposed a project to control saltwater intrusion and land los
on private property just south of the East Cove Unit of Sabine N$¢R.Figure 1 for a timeline of significant

events affecting the CCWP and its magragnt. The project called for construction of a levee between the

refuge and private lands that would protect the area from saltwater intrusion. The U.S. Fish and Wildlife Servici
(USFW¥opposed the project based on anticipated damages to refuge lasisting from reduced freshwater

runoff from theleveedareas.

During severa@roughtin 1954 Sabine refuge personnebserved thasaltwater intrusion broughSargassum

sp., a marine brown algae, into interior refuge canals (Sabine Refuge I¥&dhagng effects from saltwater
AYyGNHzaA2ys t2aa 2F al¢g3aNlraasxs gSNB o0SAy3d y2iSR oeé
FYR SIENIeé& cnQa 02y iGAydzSR RN dz3K i significdrRardasleNdlsi®ih vy S &
open water With elevated salinitiegresh and intermediate vegetation was unable teuwegetate throughout

the region. This contributed to the loss of fragile organic, d&rid soilsin areas with hydrological connection

to the Calcasieu Ship Channel (USRS 2003).

A second project was proposed in 1962. The plan was similar to the 1949 proposal but included the installation of
water control structures in the natural bayous and streams traversed by the levee. Objections were voiced by
USFW&gain relating to reduced freshwater input to refuge wetlands. Because problems related to saltwater
intrusion resuled from dredging of the Calcasieu Ship channel and erosion of the lake shore, an alternative plan
consisting of a lakeshore levee and one-lewel weir on Grand Bayou was suggested by the project sponsors. In
1963, theUSFWagreed to work with the project sponsors and the Soil Conservation Service in an attempt to
develop a water control plan mutually acceptable to all interests.

The predecesor to the present Cameron Creole Watershed Project was proposed in 1967 by the Soil Conservation
Service and developed by the Cameron Parish Gravity Drainage Districts 3 and 4, Gulf Coast Soil and Water
Conservation District and Cameron Parish Policywitimtechnical assistance provided by the Louisiana

Department of Public Works, US Fish and Wildlife Service and US Soil Conservation Service. Structural compone
of this proposal included 19 miles of levee, 35 miles of mulppigpose channel improveent, and 3 multiple

purpose water control structures. All of these watershed modifications were designed to aid in flood prevention,
watershed protection and water management for livestock range. TR&\$Spproved the plan, but stipulated

that its partcipation in the development of the project was based on the premise that the work plan would provide
for the improvement of waterfowl and furbearer resources without significant damages to fishery resources.

In 1969 USFWSSabine National Wildlife Refugeined in a cooperative agreement with Soil Conservation
ServicgSCSand Cameron Parish Drainage Districts 3 and 4 to establish the Cameron Creole Watershed Projec
(UFFWSL99). The project area encompasses approximately 113,000 acres, includirgy Btées of Sabine
National Wildlife Refuge. The majority of the changes occurring in the project area are confined to an area
known as the East Cove Marsh. This area consists of approximately 65,000 acres and extends from Back ridge
Jubert Point andhe Gulf Intracoastal Waterway and from Calcasieu Lake to Louisiana Highway 27 between
Creole and Creole Ferry (EM8S 1979). Over the next several years the project would beveduated and5CS
prepared a drét EnvironmentalmpactStatement(EIS) However,USFW®xpressed concerns that the dr&IS

did not adequately address fisheries impadateluding effects on ingress and egress of estuarine organisms and



1949

1st Protection Project Proposed
by Soil Conservation Service

(SCS)
1967
Predacesor of Cameron Creaole
Watershed Project (CCWP)

proposed by SCS & Gravity
Drainage Districts #3&4

1969

USFWS Coop. Agreement with
SCS & GDD#3&4 creating CCWP

1980

Army Corps of Engineers Perm

1989

Construction completed
Operations begin

1987

Resource Management Plan
approved. Steering Committee
becomes Advisory Committee

1986

LSU Fisheries & WCS study
comploeted

1981

Levee Construction & LSU
fisheries and Water Control
Structure study initiated

1989-1996

Phase | operations for spring
drawdown

1997

Phase Il operations ini
1st time

1998

Tropical Storm Francis water

levels >2.5' recorded

2005

Hurricane Rita 15'storm surg
degrades |levee creating
breaches in three location

2012

USFWS relinquished operation
of CCWP

10 & 2011

Driest on record. Advisory
Commmittee requests LA CPRA
cotract gate operat

2009

Levee repairs completed

2008

Levee breaches repaired.
Hurricane lke strikes with 16'

storm surge

Figure 1. 1949-2012 Timeline of Significant Events Affecting the Cameron Creole Watershed Project and its Management.




outflow of nutrients and detritus. TheUSFW8&ithheld support until these issues could tasolved. A steering

committee was formed during this same year to resolve these problaots’e members of the committee were
National Marine Fisheries Service (NMFS), Louisiana Departmerittifidsind Fisheries (LDWBESFWSand the

Soil Conservation Service (SGH)U.S. Army Corps of Permits (section 404) were denied at this time.

The project was stalemated until 1979, when a series of meetings were held to resolve continued environmental
concerns. Aer much work by th steering committee and the sponsors, the environmental concerns were generally
resolved and a revised plan developed. Included in the revision was the need to conduct a 3 year study to identify
alternative types of structures and evaluate their effeatigss in providing for ingress and egress of organisms.

With the revisions and proposed studies, the Army Corps of Engineers Permit was issued in 1980.

Construction of the 19 mile protection levee and interior borrow canal began in(L88AW3991) The same year
alouisiana State UniversitiySUjisheries study began following completionteb experimental impoundments

on East Cove Unit of Sabine NWRrevised operation and maintenance agreement was developed and approved in
December 1981{AppendixV), givingUSFW$sponsibility for management of the water control structuires
accordance with the operations scheme developed by a steering committee consisting of the project sponsors,
NMFS, DWF,USFW3and €S.

Prior to Resource Management Pldevelopment, fisheries access was given precedence over almost every
other aspect of the CCWP. Several studies were conducted oml@sgn and fisheries access. Fisheries
biologists at the time were well aware of the concerns for the CCWP. As sigliReders and Herke 1985:

G!'y SNRBRAY3I YINBRK YIeé SyKIFIyOS FAAKSNASE LINE RO
system. However, the loAgrm effect of marsh erosion will be disastrous for fisheries as well as other
forms of wildlife. Terefore, the main goal should be to perpetuate the marsh and to manage the marsh
ecosystem for the benefits of all forms of wildlife. A proper water management regime should arrest
marsh erosion and let estuarirgiependent organisms pass at critical titn@® €

Prior to plan development, a studspecific to CCWARas conducted on an alternative welesign for coastal
fisheries benefits. Rogers, et al 1987, studied the effects of standarddigstiweir and a fixed crest weir with

a vertical slot from topd bottom, on the emigration of estuarine organisms. The study indicated that over
241% more brown shrimp (84% biomass) and over 60% more organisms (62% in biomass) of all species
emigrated from the slottedveir opposed to the standard fixectest weir. Weer levels and salinities were
generally similar during the study period. From their study it was determined, that compared to a standard
fixed-crest weir, a slotted weir would provide enhanced fishery access and utilization. Rogers went on to say
that dotted and standad weirs should be evaluated as to their effect on emergent vegetation, water levels,
salinities, wildlife and fisheries other than brown shrimp.

The LSU fisheries/water control strucg study was completed in 1986, showing vertical désigned weirgllowed
greateringress/egress of estuarine organisnWith this finding theslotted weir designed water control structures
wereincorporated irto the work plan. By 1987 a Resource Managenidau (AdpendixV) for the project was
completed and approvely the steering committee The steering committee was abolished at this time but the
sponsors requested that the committee members continue toséman advisory capacity and to provide
consultation on project management.he sponsors retained control of the project and were responsible for liability



and repairs on the facilityConstruction of the five water control structures begamel aUSFW@&ssistant Manager
wasassigned tdhe East Cove Unéind Cameron Creole Watershed Project.

The five water control structures were completedl®89;water management beanimmediately following

completion During1990, Miami Corporation andSFW®ntered into a Memorandum of Understanding under the
provisions of the North American Waterfowl Management Plan for the management and operation of the Cameron
Creole Watershed Project. TWSFW®8mployees (1 Wildlife Biologist maintenancemployeg were hied to
helpmanagethe Cameron Creole Watershed Projecd CameroiPrairie NWR

In December 1992he East Cove Unwasadministratively transferred from Sabine NWR to Cameron Prairie
NWRdue to management logistic§.hat same year,abign specification for the Cameron Creole Hydrological
Restoration Project (E&) was funded through CWPPRA.

DNR monitoring stationsiicorjunction with CSL7 projectwereinstalledduring 1993 CSL7 constructionwas
delayed due to land rights issue among State of Louisiana and Miami Corporation. Preliminary project design
specifications were completed for Water Control Structure Autormatjointly funded by LADNR an&BWS A

new cooperative agreement between B&Sand Miami Corporation refleed manpower redistributions

resulting from the transfer of the East Cove Unit to Cameron Prairie NWR. The Servicedizdvidétime
employees while Miami Corporation will provide up to 1.0 employee on an as needed basis.

By 1994 USFW$anagers were being pressured to achieve spring drawdown; periods of low weiter
obtainable, but only for short periodsSeveral years of heawpring rains and fresh conditiopsomoted
aguatic vegetation growtlexpansionimprovingwater clarityand quality

During 1995 th&Cameron Creole Watershed Water Control Structure Automation Project (WCS Automation)
design plans were finalized and@pved by Cameron Gravity Drainage Districts 3 & 417Gfsign
modifications were incorporated for the Mangrove Bayou structditeeU3-WBiologist at that time

transferred to another station.

A new biologist was hired (tH8SFWS Biolog)dbr EastCoveApril 14, 1996 JanuarghroughMay 1996was

one of the driesspringsrecorded in last 100 years. Drawdown efforts turned to concernsafght as vast

areas of the CCWP began to dry. On June 21, 1996, the lowest watebDl@¥elwas recorded at EC 7RBT

isohaline line). Rains returned during the summer months, with high water persisting through remainder of
year. C97 construction began during September. WCS Automation project evaluation and planning continued

Following drawdown/drought of 1996, WCS were operated997 to the greatest exteninder Phase Il of the
management planAfter eight years of Phase | operations, originally scheduled for a two year pBtiade Il

was implemented Phase || managemeptacesall water control structures gates at crest level (six inches below
marsh elevation). The flap gates and deep gates are used primarily to relieve high water. Phase Il allows the
greatest gate openings for a longer period of time as the gateasaateirs and reduce the amount of water
exchange during extreme tide event$he boat bay anslots allow ingress/egress of estuarine organisrés

17 project was completed January 28. WCS Automation project advertised for bids. Unfortunately, gte lowe
bid was $447,700.00 over funded budget. Additional fundse requested.



Phase Il operations continued 1998 in accordance withesourcemanagement planWCS Automation project
requested funding received necessary support. On September 14, T@f¢cal Storm Francis strikes
Southwest Louisiana producing over ten inches of rainfall and extreme high tidéis §Bove forecasted tides).
Water levels of 2.%. or greater were recorded for extended period of timEmergent egetation showed sign
of stress from inundation.

WCS continued to be operated accordind’tuase Il of the management plan during 198&cessary funding
for WCS Automation project was secured and contract awarded. A preconstruction meeting was held January
20, 1999, wih construction initiated shortlyféer.

Approximately ten years fromsinception, the WCS Automation Project was completed and accepted
September 2000. Operational problems were encountered immediately following acceptance. Cameron Prairie
NWR and Est Cove Unit become part of Southwest Louisiana NWR Complex, administered by Sabine NWR.

During2001, the CCWP Terrace projestaisconstruced and included!8,000 feet of earthen terraces on the

East Cove Unit. The East Cove Unit project is an integral part of a much larger cooperative effort among the
Cameron Parish Police Jury, Ducks Unlimited, Miami Corporation, Sweetlake Land and Oil and the US Fish anc
Wildlife Servicavhich constructedapproximately 400,00@. of earthen terraces within the Cameron Creole
Watershed Project. Tropical Storm Allison produced 10.50 inches of rainfall for SW Louisiana during June,
fortunately water levels increaso only 1.3t. Operational problems continued throughout the year for the

WCS Automation Project.

In 2002 thearea experienced aecord annual rainfathf over 80 inches. Water levels of &.@ere recorded,
matching or exceeding 1998 levels. WCS Automatioje&t difficulties continued. Over two years following
completion, manufacturer HealRuff finally sent a representative to correct experienced problems.

In 2003 the Cameron Creole Watershed Terracing Project received a Coastal America Award fojabis p
cooperative efforts. Vandalism on the Cameron Creole Watershed Project Lambert Bayou water control
structurewasdiscovered on December 1RBepairs cost in excess of $100,000

WCS continued to be operated according to Phase Il of the managetaaribhpugh 2004 Following
discovery of vandalism at Lambert Structumesontractor was hired faemergency gate operationdater the
same contractor waawarded the contract for structure repaivghich included theeplacanent ofeight
stainless stelgyatestems.

WCS Automation Project design modificatievere specified and contractesh 2005 Modifications included
installation of diesel operated generators at three structures sgplacement of drivenotors. September4,

2005, Hurricane Rita made landfall near Johnson Bayou, Louisiana, as a Category 3 hurricane, producing a sto
ddzNHS 2F mMpQ 2NJ IANBIFGSNI G§KNRdAK2dzi O21 &Gkt /FYSNPR
open position in preparations asdtstorm was forecasted to pass to the west of Cameron. Excessive flooding
and scouring of the marsh was experienced from Rita, creating three breaches along the CCWP lake shore levt
f20F0SR G GKS KA&AG2NRO 0l &2 deve? driich Bad Beén degrades 1@ madhlz y
elevation or slightly above. With the levee breached in several places water level management was impractical
and the decision was made to leave the structures in the open positionlevdi repairsvere completed



As Louisiana DNR is responsible for the maintenance and repair of the CCWP, DNR representatives worked
diligently trying to secure the necessary funding for repdusng 2006 However, resistance was encountered
as to the method of repair.

Two yeas following Hurricane Rit2007,the breaches and levee remained to be repaired. Several advisory
committee meetings were held during 2007 to try and expedite breach and levee repairs. At the concluding
advisory committee meeting it was determined ttithe best available engineering design was to install sheet
metal pilings as LA DNR had originally proposed.

Construction on the breach repairs continued into 2008, with final inspection and acceptance occurring May
2008. Attention turned to lake she levee repairs. Unfortunately, prior to levee repairs and/or operation of
structures, the Cameron Creole Watershed experience a second storm event on September 13, 2008, with
landfall of the Hurricane Ike on the East Texas Coast. Hurricane lke mdfddl s 1a Category 2 storm in

Gilchrest, TX. A mandatory evacuation for Cameron Parish was ordered on September 11, due to storm surge
LINERAOGAZ2Y & {G2N)Y &adz2NHS SaidAYlIiSa I'yR NBO2NRAY
Ritalevels. In a period of three years, the Cameron Creole Watershed, levees and water control structures wer
impacted by two hurricanes, inundating the area with high salinity Gulf waters. In efforts to alleviate flood
waters from the CCWP, Cameron Paf&ravity Drainage District # 3 created two breaches in the CCWP
protection levee.

Hurricane recovery continued into 200@ameron Parish Gravity Drainage District #3, as promised, contracted
to have the breachesreated following Hurricane Ikepaired. CPRAemote monitoring stations were repaired

and operational by April®® New insitu monitors establishetiarsh elevatiorapproximately0.5ft. Thus 0.5t.

is currently recognized & Y I NEK Sf S@I GA2y NERRKSiladioKganeves feais K A a 0 2
duringAugust. At a July 22Advisory Committeeneeting, it wasagreedto resumestructure operationsvhen

isohaline tolerances were no longer exceedétater control structure operations resumed November, as
salinities were within idealine tolerances. Phase | levee repairs were concluding as 2009 came to an end.

Phase Il operations continued into 2010. Below average rainfall the first three months of 2010, contributed to
increasing salinities during early April. Optimistic adm@ing rains, phase Il operations and lunar openings
continued, allowing brown shrimp ingress during peak migration. Unfortunately, rains did not,neithim a

short period of time salinities increased to approximatelyPHat both isohaline linesPrevious conditions,

similar to 2010, proved that drastic gate closures had negligible or minimal effects on salinity levels, while
contributing to decreasing water quality. Throughout CCWP history, once salinities breach tolerances, large rai
eventshave beerrequired to reverse the trend. A management decision was made to continue Phase I
operations to include lunar openings to determine effects on the marsh once isohaline lines were breached.
Salinitiesremained steady aapproximately 20PPTthroughout 2010.Rainfallrecorded during 201@as only

38.84 inches, approximatel0 inches below yearly averag8alinities were sinmal to 2000salinities without

closing virtually all water control structureédditional openings during 2010 didt appear to increase

salinities and/or water levels appreciably, while providing greater ingress/egress opportuniteestdarine
organisms. 2010 was neither optimal nor desired conditions for intermediate/brackish marsh environments, but
recorded leels indicate gate manipulations are not the greatest factor in controlling and/or mitigating salinities



within the CCWPUSFW®nhanagement decisions were questioned/scrutinizada CCWP Advisory Committee
meeting it was proposed that structure operatiobe contracted by a third party administered by Louisiana
Coastal Protection and Restoratidwthority. The proposal was embraced and supported by Advisory
Committee members, includindSFWS

Drought conditions persisted into 2011. Water control stumes remained in Phase |l operations with lunar
openings for ingress/egress of estuarine organisms. Areas damaged by Hurricanes Rita and Ike had exposed
mud flats, allowingSpartina alternaflorgoyster grass) to colonize many are&alinity oncernscontinued, with
requests to close all structure®ast experience proved gate manipulations at this point vireéfective and

large amounts of rain was needed to reduce salinities. During the June 9, 2011, CCWP Advisory Committee
meeting,committee membes present agreed to a partial drawdown Juneclluly 15 with all gates closed,

except the Grand Bayou flap gates and vertical slots. During lunar operations one deep gate at Peconi and
Lambert Bayou would be open for a 24 hour period. Upon conclusitre@rawdown on July 15, crest gates
were opened and flap gates closeé&ollowingdrawdown efforts drought conditiongontinued During 2011,

only 36.06 inches of raiwasrecorded at Cameron Prairie NWR. The lowest recorded rdiofallameron

Prarie NWR over the pag2 years-22.74 inches below averag€2 dzLJ SR ¢ A (i K-20Hnthesib@law y S|
yearlyaverage 2010 & 2011 weréhe driest two year period since CCWP operations began in 1989. The two
year combined rain deficit was greater that0 inches.Closureof the gates at the first indication of salinity
isohaline lines being breached during 2010 wouldheotereduced the probabilitysalinity tolerances would be
breached Gate closures could have also contributed to extreme low watezls and soil oxidation.

As funding sources were being secured and contract specifications develop&tSEW S an April 1, 2011
letter to US Army Corp of Engineers (US ACOE), advised US ACOE that as of January USPAZBibald
terminate its roles and responsibilities associated with the December 18, 1981 Cameron Creole Watershed
Project Operations and Maintenance Agreement (Appeidix As 2011 drew to a cloddSFW®elinquished
operations of the structures tthe spmsors of the projectfollowing 22 years of management. Ironically,
stakeholder concerns during the first year of operati¢t@89)were still being discussed 22 years la2d11)

22 YEARS OF USFWS OPERATIONS

The CCWRasin the planning stages for over 20 yebeforefinally beingcompleted in 1989 (peration of the

water control structures began immediately following completion of construction. At the same time, congressional
inquiries concerning the CCWPradeing eceived, most concernimgcreational and commercial fishery interests.
Strongest opposition to the project came frdatalCommercial Fishermen; many believed the structures had
virtually destroyed shrimping within Calcasieu Lake in less than one yaerattion. On March 6, 1990 a public
hearing was held at the Burton Coliseum, citizens and groups expressed their concerns of project operations
believed to be impacting their livelihood. The CCWP issues were elevated to the point that Governor Edwin
Edvards attended the public meeting. As the meeting progressed it was evident that many of the citizens were
most concerned that a local landowner benefit(commercial shrimp harvest) from the project. Several proposed
an additional structure at theefugeQ & 9 | &nit bounga@y Svhich they believed would allow estuarine
organisms to exit the system prior to reaching private property.

As identified in theCCWHResource Management Plan of 1987 (Appenixhe basic objective was to restore the
project area to approximatyg 1972 vegetative communities and salinity regimes. Primary emphasis for both phases
of operation was to curtail marsh erosion, with secondary emphasis to maintain and improve fisheries & wildlife



habitat. The plan identified tae water levels and salinity levels within the marsh. Through conversations with
previous managers and individuals associated with the establishment of the Resource Managemeenitah,
consensus wathe structures would operatenlya couple times gr year.

Actual water control structure operations occurred more frequently than expected, often multiple times during one
week due to water levels or salinitiesThis was an ever exhausting task for USFWS employees, as no additional
funding orstaff were allocated in association with the CCWP operations. A March 14, 1990 letter from
Congressman Jimmy Hayes identified and requested that the USFWS needed to do whatever necessary to acquir
funding and additional manpower to effectively operate ttructures. This was an early sign stakeholders
expectations could exceed water control structure designs and capabilities. In draft minutes from the Gulf of
Mexico Fishery Management Council held October 26, 1989, Ric Ruebsamen, NMFS, expresssmttmeer
management plans parameters and obtainability. Mr. Ruebsamen identified salinity data from two stations near the
5 PPT isohaline line, recorded by Dr. Herke between-1983, exceeded salinity criteria approximately 67% of the
time. Mr. RuebsaenQ greatest concern was provisions in Operational Plan allowing closure of all structures if
salinities exceeded the 5 PPT isohaline line.

Operations also started during a period when rainfall was equal to/or greater than the 22 year average of 58.80
inches (Fig2), an opportune time to determine resource management plan obtainability. For eight years; 1991
1998, rainfall was near or above average. Water levels remained above target elevations, as salinities remained
within target levels much of thgear. However, salinity tolerances at the 5 PPT isohaline line were exceeded
(breached) each and every ye&alinity breaches generally occurred during the fall, associated with fall equinox
tides. During years of normal rainfall, it appears salithitgsholds are obtainable most of the year. Conversely,
during drought years, once salinities breach, a large rain (flood) event was required to reduce salinities to targe!
levels. Successive dry years appear to compound drought affects.

1990 - 2012 Yearly Rainfall Compared to 22 Year Average
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Figure2: 1990¢ 2012 Yearly Rainfall compared to 22 Year Average.
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MANAGEMENT DISCUSSION:

From the onset of operations, Phase | draw down efforts were mandated by Cameron Gravity Drainage District
l o 6D551 00 SI OK &SI N 5 dzNJA yoAchdi KstablishedNdrgt lewveth,gamnQwiokild |
return and increase water levels above target levélSFW&ast Cov8iologistobserved early in operations

as water levels approached GDD#3 established target elevations salinities could and ofteredhqreckly,
especially during fall months associated with elevated tidéSFW Siologist cautioned on use @&rand Bayou

flap gates as water levels approached marsh elevativhenthe USFW8iologist transferredn 1995, CCWP
operations continued unddPhase | operations as mandated by GDD #3.

As a new USFWS BiologistassutheN2 f S a (KS NBFdza3SQa 9trad /20S 'y
requested to continue Phase | (drawdown) operations. Sin88,Ifperations were committed to completing

Phase | and moving into Phase |l operations (static water level management). Maintaining salinities and
water levels were presumed possible through crest gate operations, similar to weir systems. lth&98@est

water levels and highesalinities to date would be recorded. As marsh salinities increased to extreme levels,
overallmarsh health beame of great concern. Judged to be the best course of action at the time, all structures
(including vertichslots) were closed to reduce introduction of higher saline waters from Calcasieu Lake. As
identified in the resource management plan and as pointed outlhyRuebsame@NMFS) in 1989, closure of all
gates was allowed if the 5 PPT isohaline line waadited. Rogers, et al 1987, identified that the vertieally

slotted, fixedcrest weir were chosen due to ease of design and construction, lower cost, and the allowance of
movement of organisms throughout the water column. Rogers, et al 1987, then codtiyugtating when

applied in marsh management, this slotted design would improve fisheries access with minimal active structural
management and would allow easy closing of the slot, if necessary. The management action was met with publ
outcry from commecial fishermen.

Early during CCWP developmeritsheries biologistknew that a complete closure of the system may be

warranted at some point in timeAt the time of slot closures the thought process was to contain higher salinity
waters within the bayouake systems within the CCWP, sparing emergent vegetation from isgtiae

conditions. At the time of closure, salinities at the 5 PPT isohaline line increased to near 30 PPT, as water leve
decreasedton @1 QX | LILINREA Y| (St & e yevagoBahspimtion, ANEIFS reBifed O § A
extreme caution was exhibited in gate operations, as the marsh had been subjected to extreme salinities.
Unforeseen drought impacts to the marsh were observed the following year. Oxidation and compaction had
occurred due to extreme low water levels, having negative effects on small islands of marsh in particular.
Experience and knowledge learned through this time period become the basis for future management decisions
precluding future closures of slots and eethe low water conditions.

To maintain Resource Management Plan objectiweger control structuresvere operatedo the greatest

extent in Phase Il operationgdditional gateopenings occurreduring flood conditionswhilerestrictive gate
operatiors occurredduring lowwater levels operiods ofincreasing salinities. Management progressed

somewhat normally during 1997 & 1998. However, 1999 experienced an extremely dndfaihter. An

outcry from commercial fishermen was again heard. Url®@6, no vertical slots were closed, nor was it
considered. Several meetings were held with commercial fishermen and representatives from Coastal Concerr
Association (CCA). CCA requested partial deep gate openiggs®L 6 2 GG 2Y0 G [ looro SNI |
during frontal passages to aid egress of estuarine organisms. As a compromise, partial gate openings were
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agreed to, with an additional crest gate at each structure open during night hours to aid in egress of estuarine
organisms. This seemed to appeasme of the commercial fishermen, but not all. As identified in CCWP
development, much effort was expended in trying to ensure estuarine organism access to the dregoint

of incorporating slots into the water control structuresich wasshown toincrease fisheries ingress/egress

over 60% greater than a standard fixexkst weir.

Dry conditions experience in fall and winter of 1999 continued into 2000. With salinities above thresholds and
water levels at or below marsh elevation, water constiictures were once again operated in a restricted

manner to alleviate high salinities. The 2000 calendar year had the most restrictive gate operations, while
salinities increased to extreme levels (Appendix Extreme salinities were believed duepirsistent effects
FNRBY MpphpQa NIAYTFLIEf RSTAOAG YR y2 Ff22R S@Syida
continue to be the greatest controversy of the CCWP. Many local fishermen, continued to sight the CCWP as t
cause of a €cline in fisheries harvest (specifically brown and white shrimp) within the Calcasieu Lake system.

Hsheriesbiologists were welaware of the problems within the Calcasieu Baxears of improved fisheries
production in Calcasieu Lake was due to dietaating marsh conditions within CCWRogers and Herke 1985,
identified that continued degradation of marsh will aid in shiamm fisheries harvest but be disastrous leng
term. Additionally,several fisheries biologispointed out thatshrimp harvest in Louisiana are cyclical, as the
life cycle of shrimp is short.

Annualshrimp harvest data, 2002012for Calcasieu Basin (Cameron & Calcasieu Parish) Lowig&émna

compiled from Louisiana Summary Agriculture & Natural Resources annual reports foundisiana State
University Ag Center web sitenfrw.Isuagcenter.com Data prior to 2000 compiled from printed copies of
Louisiana Summary Agriculture & Natural Resources annual repassd on Parish Agent estimates of annual
harvest 2000 and later data derived from Louisiana Department of Wildlife and Fisheries Trip Ticket reporting.
Figure3 depicts the cyclical nature of shrimp harvest within the Calcasieu Bakmdata revealthatthe most
restrictive gate operationgear(2000) had one of the largest shrimp harvests (143% of 32 year average) within
the Calcasieu Basin with 10.25 million pounds of shrimp reported. Only 1987 & 1992 reported greater annual
harvest based upondafish Agent estimates prior to trip ticket reporting. This is not to say shrimp were
harvested within Calcasieu Lake, but it is evident that during years of elevated salinities, shrimp find nursery
areas that may not be historical nursery are&siccest historically productive areamay be less than
desirableduring dry yearsas production and egress may occur in #icaditional areas

During 2003, the commercial fisheries interests once again approached the CCWP Advisory Committee
requesting addibnal openings, specifically during shrimp emigration periods. The initial request was for 5 day
openings around the lunar cycles (new and full moon) each month and during frontal passages. With years of
salinitydata, it was evident once salinities bréad the 5 PPT isohaline line, additional short term openings
should notincrease salinities greatly agebpardize overall conditions. After much discussion among biologists
and committee members it was agreed that during the lusad frontal openings, oa deep gateat Lambert &
Peconi Bayou structures and the boat bay would be open for a minimum of 36 hours to include two nocturnal
(night) periods.These lunar openings were expandednonthly, as mmerousstudies indicate commercially
important speciesngress/egress estuarine habitatgoughout theyear. Lunar openings were implemented to

the greatest extent possible during 2003 & 2004. Unfortunately, before long term effects on salinities could be
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Calcasieu Basin (Cameron & Calcasieu Parish) Annual Shrimp Harvest in Pounds
1980 - 2012
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Figure3: Calcasieu Basin yearly shrimp landing§U Ag Center, Louisiana Summary Agriculture & Natural
Resources, 1982012.

equated, Hurricane Rita struck damaging CCWP infrastructure and created three breaches within the lake bank
levee.

Having diverse user groups, with differing interests, CCWPRatipas often become contentious. The CCWP

user groups include: Sponsors, Advisory Committee members, land owners, commercial fishermen, recreatione
fishermen/hunters/trappers to name a few. Special interests of CCWP groups range from: water level
managment (both ends of spectrumlow for gravity drainage, elevated for access & fresh water retention),
salinity management, fisheries ingress/egress, recreational access of refuge, waterfowl habitat management,
etc. Over the years, attempts have been mamlelevelop a water management plan to appease CCWP user
groups to greatest extent possible. However, Advisory Committee members prefer to continue operations
under current resource management plan which allows for periodic adjustments. As statedtivimlan,

G¢KS ROAEA2NE O2YYAGGSS gAftt YSSG Fyydzatte (2 NBO
NBEO2YYSYRFEGA2ya NBIFNRAY3I ye ySSRSR OKIFy3aSaod az2N.
Through the years much debate has revoleedund the management of the CCWP, with most individuals citing
established environmental parameters within the Resource Management Plan and its interpretation. These
parameters have been cited, when individuaisre less than pleased with conditions within the CCWP.
Arguments for water control structure operations or justification for proposed management changes have been
continually voiced. After many years of managing the CGWHmanDimensions associated withetCCWMRas

proved to bethe most difficult aspect of management.
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French wetlands specialist Laurent Mermet (1989), identified that managing marshes and other valued habitats
as a process involving people of diverse backgrounds, interests, and goatystainding the range of views or
concerns is essential if environmentally sound solutions are to be established and sustained. Individual views
can be affected by culture, personal experience, secionomics and politics. Three fundamental dimensions
that affect biological resource goals and manageniecitide(National Park Service,
http://www.nature.nps.gov/biology/human_dimensions/HD FAQ.&fm

1. Resourcdimensions: the resource itself, its condition, data, models, concepts and working
knowledge of the resource.

2. Institutional Dimensions: law and policies that guide agency responsibilities and activities.

3. Human Dimensions: other factors that are consideredetermining the goals of management,
AyOf dzZRAy3 aiGl{1SK2f RSN @1t dzSa>x AyiSNBadas FyR

These dimensions are further discussed in the following pages.

RESOURCE DIMENSIONS

Much work has been conducted alorfietGulf of Mexico pertaining to resource dimensions, particularly in
regards to the causes and extent of wetland loss. Major contributors have been identified as subsidence,
erosion, saltwater intrusion, climate change and sea level rise to name a f&vGHBological Survey
(http://coastal.er.usgs.gov/gsubsidence/index.htn)) identified that wetland losses in the northern Gulf Coast
region of the United States are so extensive theyeepnt critical concerns to government environmental
agencies and natural resource managers. With the importance of these coastal wetlands, billions of dollars hav
been spent on restoration projects and wetlands research. One USGS research projatalahlkephysical
processes (langurface subsidence and sediment erosion) responsible for historical wetland loss at nearby
Sabine National Wildlife Refuge in western chenier plain. The study indicated that two primary physical
processes were responsitfier wetlands loss in coastal Louisiana, landzNJF | OS a4dzo 4 A RSy OS |
research for Sabine NWR identified that the greatest wetland losses occurred between 1956 and 1978. This
would also coincide with wetland loss on the CCWHGS studgéntified an average loss of wetlands of
approximately 47 cm on Sabine NWR experimental sites. This was the combined averages of subsidence (14 «
and erosion (33 cm), showing erosion accounted for more than twice the wetlands elevation loss as sabsidenc
Most open water sites had an absence of peat, contributing the loss to erosion. Howevesyéaniiuctuation

FYR 6SG YINARK AY mMdpcnQa YR mdptn AYIlF 3ISNBurfaeg/ RAOF (S
subsidence. The effect of subsidemmeerosion rates was not identified, but as areas of open water increase

one could surmise that greater erosion rates would occur. An additional identified source of subsidence is
induced subsidence related to hydrocarbon productivity. Hydrocarbon ptamum western chenier plain also
peaked during the 1960s and early 1970s. With additional high rates of water production sustained through
1990s.From 1978 until 2004 the study axehowed little additional landirea change. However, 2008 imagery
identified orthogonalelongate ponds and marsh shear resulting from Hurricanes Rita (2005) and lke (2008).

In addition to subsidence and erosion, sea Level Rise has been identified as one of the many concerns affectin
the CCWP and its association with subse erosion and saltwater intrusion. The National Oceanic

Atmospheric Administration (NOAAItp://tidesandcurrents.noaa.gov/sltrendskeports that nearby Sabine

Pass, Texas, mean sea level ttén+5.66 mm/yr with a 95% confidence interval of#07 mm/year based on
monthly mean sea level data from 1958 to 2006 which is equivalent to a change of 1.86 feet in 100 ydars (Fig
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NOAA has identified relative sea level rise (RSLR) of 4.1 min@anzeron from 1942005, with the greatest
RSLRccurring from 1954975, with an average increase of 12 mm/yr. NOAA records for nearby Sabine Pass
show similaRSLRL2-15 mm/yr) for the period of 1968982. Over the life of the CCWP, 1989 through 2012
6Hn @NER - pdcc YYK@NLI GKA&a ¢g2dAZ R Slda S G2 y @
to say that the sea level rise is a constand ever increasing. Figureilfustrates that during the period since

the CCWP has been in operations, the interannual variation at Sabine Pass has stayed relatively constant and
may have actually decreased slightly. This is also not to say that seadevglmdt of concern, as the long term
trend indicates increasing sea levels. If sea level increases over time, as predicted, it will become more and
more difficult to accomplish resource management plan objectives without adversely affecting the CEO@rP, ei

through increased water levels or elevated salinities.

Sahine Pass, TX 5.66 +/- 1.07 mmiyr
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Figure4: The mean sea level trend is 5.66 millimeters/year based on monthly mean seal level data from 1958
to 2006, equivalent to a change of 1.86 feet in 100 years.

15



Sabine Pass, TX
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Figure 5 Interanrual variation since 1990, Sabine Pass, Texas, of monthly mean sea level anehtbath
running average. The average seasonal cycle and linear sea level trend have been removed. Interannual
variation is caused by irregular fluctuations in coastal ocean fmatures, salinities, winds, atmospheric
pressures, and ocean currents.

In addition to research on wetland loss, success and/or failure of the CCWP has been documented through gat
operation, water level and salinity data collected over the years. Mtakeholders perception of success

and/or failure is based on two environmental parameters identified within the resource management plan,
salinities and water levels. Data proves salinities at the isohaline lines often do not follow Resource
Management Rn established parameters. One must also remember that isohaline lines were established
based upon 1972 vegetative maps, with salinity tolerances derived from average salinity identified with
intermediate marsh type and not discrete salinity readingsifd¢ S I NS RdzNAyYy 3 ( KSPPWdT n
isohaline line is identified as a hard fast number. In theasyidentified on isohaline line map, CCWP salinities
occur on a gradient, as salinities reach thePETline threshold the 3PTisohalineline should be approaching

its threshold. Data indicates this is not the case and the gradient may be closedtBRT Absent of rain,

given time, conditions are virtually identical at both isohaline lines. It has been discussed that management
plan objectives may not be obtainable for extended periods of tifbata shows, as water levels approached

marsh elevation and/or target levels, salinities begin to increase within the CCWP. Salinity spikes are influincec
by: gate openings, tides, windsntgerature, rainfall etc. Environmental factors effecting salinities are complex
to say the least, most beyond human control. As discussed earlier, once salinities tolerances are breached, onl
rainfall can reverse the trendn an attempt to correlatehe relationship between water levels and salinity

levels, EC 6 (IRP} & EC 7 (BP) average monthly water levels (F&).and salinities (Fig) werecompared to
average lake levels and identified resource management plan targets. It is apparent that water levels within the
Calcasieu Lake system appeared to be a major factor, along with annual rainfall, affecting both water levels anc
salinities withn the CCWP. Only during the months of January, February and December did wateritairels w
Calcasieu Lake average atbetow target level of 0.8 ft. One can extrapolate as lake levels
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Average Monthly Water Levels EC 6 & EC 7, Calcasieu Lake and Target Level
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Figure6: Average Montly water level comparison EC 6, EC7,4Baidaake and Target levels.

Average Monthly Salinities EC 6 & EC7 Compared to Targets
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Figure7: Average Montly Salinity levels comparison EC 6, EC7, and Target levels.
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exceed CCWP water levels, salinities increase. This hypothesis is supported by monthly average salinity levels
that show a marked increashiring months of May & June and once again August through November, which
also coincides with Calcasieu Lake water levels greatly exceeding CCWP water levels.

Knowing a correlation between water levels and salinity levels exiatlidear regression v&incoprated to
determine the relationship of salinities relative to water levels (FigdreStatistical analysfsvalue (<0.0001)
indicatesa highly significant relationship between the two variablekile the R square indicates that water
levels aloe explain approximately 20% of the salinity variation within daffmr complete statistical analysis
results please see Table 1. As discussed throughout the reponierous environmental factorgain, tide,
evapotranspiration, etc.influence salinies however, as thesenvironmental factorsncrease the likelyhood of
water levels recedeing, salinities vgktnerallyincrease. The linear fit line in the analysis would also support
observations that once water levels recede below 1.0 ft salinities greater than 5 ppt at EC7 can be expected.
This is not to say that as long as water levels are maintained &t dr higher no salinity issueraybe
experience as also indicated within Fig. Tt is only a starting point for discussion, as evapotranspiration and
other environmental parameters are not factored into the equation.

25
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o

-
o

2 2.5

EC7 Water

Figure 8 Linear Regression for EGalinities Relative to Water Levels.
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Linear Fit
EC7 Salninity = 9.6285986.1812483*EC7 Water level

Summary of Fit

RSquare 0.196714
RSquare Adj 0.19204:
Root Mean Square Error 4.585197
Mean of Response 4.26775¢
Observations (or Sum Wgts) 174

Analysis of Variance

Source DF Sum of Square Mean Square F Ratic
Model 1 885.5411 885.541 42.1204
Error 172 3616.132¢ 21.024 Prob > F
C. Total 173 4501.674( <.0001*

Parameter Estimates

Term Estimate Std Erroi t Ratio  Prob>|t|
Intercept 9.6285931 0.896171 10.74 <.0001*
EC7 Water Level -5.18124¢ 0.79834 -6.49 <.0001*

Table 1:Linear Regression @alinities Relative to Water Levels at EGffCameron Creole Watershed Project.

As United States Geological SurfgpGittp://waterdata.usgs.gov/la/nwis/current/?type=floyvhas

monitoring stations within the basin, long term trends and/or averages could be establistiatdr levels

within the Calasieu Basin and the CCWP were compatéeiarly averages for Calcasieu River at Cameron (USGS
site 08017118), LA were available from 192@12. Figur® compares Calcasieu River yearly average water
levels, CCWP targets, 14 year average for CalcasieuaRiCameron and average yearly water level at EC 7. EC
7 water levels for 2005 and later were not recorded due to Hurricane Rita and loss of monitoring stations within
the CCWPGraphs indicate ater levels within the CCWP follow the trends of Catzakake/Basin. The graph
shows that only during 2000, 2006 and 2011 did the Calcasieu Basin approach target levels. During most year:
water levels were near or above 1.0 ft. and Averaged 1.06 ft. over the 14 year periodochassume that
managingwvater levels below 1.06 ft. will create salinity tollerance issues. 2001 was the only year in which
salinities remained near tollerance levels all year. However, salinities exceeded tollerances in August for a sho
period of time prior to heavy rains iSeptember. Yearly average water levels for 2001 were 1.10 ft. with
salinities at the P Tline averaged 1.58PT The spike in salinities woulthost likelyhave been similar to

previous yeagif 14.35 inches of rain had not fallen during September.

Data over the years has indicated that salinities are directly associated with water levels and that the two cannc
be managed independent of the other. If one is to maintain salinities at/or below BeTEreshold, increased
water levels will be requéd to maintain a fresh water head and moderate higher lake salinities. Once water
levels in CCWP are below average lake elevations salinities can only increase.
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Comparison of Yearly Average Water Levels, USGS, Calcasieu River at Cameron,
LA 1999-2012 (** Incomplete data used for statistical calculation)

e==Cal. River @ Cameron yr average e CCWP Target Level 14 yr Cal. River @ Cameron Ave. == EC 7 Yearly Ave.

Water Level
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Figure9: 19992012 Average Yearly water levels at USGS Calcasieu River at Camtieoompared Cameron
Creole Watershed Project target level, 14 year average at Cameron, LA and E@QDoater levels.

HUMAN AND INSTUTIONAL DIMENSIONS

Contrary to resource dimensions, little work on human dimensions associated with wetlands management has
been conducted for southwest Louisiana or the CCWP. The human and institutional dimensions place value or
resource dimensions and identify those maaportant to society. ldentifying dimensional overlap can assist
managers in determining which aspects should be the focus of resource management. However, the human
dimension is often associated with stakeholder conflict. Biological resource managssweas often become

very controversial. These controversies are inherently complex, but may also be defined differently by different
individuals, based upon their values. In many instances, attention to the controversies may be more effective ir
resolving conservation issues than understanding the complexities of the system.

One must also be able to differentiate between stakeholders and the public. In accordanddatiithal Park

{ SNDARSRSF AYBR GA2Yy S [/ /2t Lz f oQanigadiaie aRd oth& ¥ntitiésivhd hiavie A y
an interest in or knowledge about, are served by, or serve in CCWP programs administered under the CCWP
permit. They would include recreational user groups, tourism industry, environmental leaders, members of
medi- = LISNX¥YAGGSSasE LINPLISNILIE 26ySNB 6AUGKAY [/ 2tz &LlS
anyone who affects or is affected by CCWP biological resource management, which may be synonymous with
0KS GSN)XY G0KS Llzo f A O éers of'tha SOWP A Bivdzsdito shyyhr le@stNJI hioiligh the K
years, major controversies encountered can be narrowed to roughly four major aspects of the CCWP. These
would include: 1) Water Level management; 2) Salinity management; 3) Commercial fishwetiéy; a
WSONBFGA2y L+ | O0Saa (2 NBFAdAS 60214 oFré& 2LISYyAyIao
divergent facilitating the creation of an advisory committee to meet annually to review the progress of the
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management plan and make recommaettidns regarding needed changes. During early management, salinity
tolerances were a consideration; however, water levels, fisheries ingress/egress and recreational access were
more important to certain stakeholders. To the extent that salinity tolerarummuld be exceeded as long as

these special interests were accommodated.

Unknowingly, human dimensions influenced CCWP management throughout the history of the project. Initially
the driving force for management was to accomplish Phase | drawdowmesatmns could move to Phase I
(following seven years of attempted drawdowns). Following a spring drawdown, operations focused on
maintaining and improving marsh conditions within the CCWP. With a history in waterfowl and wetlands
management, isohalinkne tolerances were the major focus, doing everything within USFWS Biologists
professional judgment in achieving these goals. Resource dimensions (salinities) drove the majority of
management decisions, all water control structures including the boatemg closed when the 5 PPT isohaline
line was breached and remain closed until salinities were within tolerance limits. Little thought was given to
human dimensions, as management was biological and science driven. It was apparent that the USFWS
Biologh 1 Q&4 @I f dzSax AydiSNBaida FyR LISNARLISOGADSE 6SNB 2°
were sufficient to maintain salinities below tolerances, some stakeholders voiced concerns over water levels
exceeding target of 0.8 ft. Whenwate1§f & oSNB SgAGKAY SadlofAaKSR G NJ
facilitated water control structure closure®, i KSNE @2A OSSR 02y OSNya 2@0SNJ al f;
Associated with elevated salinities and water control structurewtess fisheries access and recreational access
became the focus of still other stakeholders.

Many stakeholders have the impression that water levels, salinities and other resource dimensions can be
controlled through the operations of the water contrathsctures. USFWS Biologistsicetoo perceived
management actions had a great effect on the CCWP environmental conditions; experience and years of data
proved this to be questionable. This is not to say water control structure operations do not impact
environmental conditions within the CCWP.

Water control structure operations moderate environmental conditions within the CCWP to a point, external
environmental factors ultimately control environmental conditions. Regardless of gate operations water seek
its own level, given time, the system having a positive head differential will prevail. This is to say, if Calcasieu
Lake water levels are higher than the CCWP, water levels and salinities will eventually mirror lake conditions at
best. Without rain ard/or tidal exchangeevapotranspiration will continually concentrate salinity levels within

the CCWP. Calcasieu Lake will continue to introduce waters of elevated salinities into the system without
removal of hypessaline waters. Often overlooked is theoss section of water control structure slots, boat pay
crests,etc. Four structures (Peconi, Mangrove, Lambert and NoName) contain three slots with a cross section ¢
F LILINBEAYLFGSte@ TodpFldu 06cé - ciThe three slatsamibified K 7abfPhave/au ' H dp
slightly largeONR &4 &aSOUGA2Y 2F | océ OdzZ GSNI o671 dnc Fihan 0 @ !
F2dzNJ oc ¢ O dZh@ BodtiBaydertified as/a Major source for saltwater introductidras a cross

secton of approximately 50ft? Collectivelyslots cross sectioaf all slots combineavould equal 60% of that of

the boat bay and would constitute a measurable salinity source. When water levels within the CCWP are lower
than average Calcasieu Lake wateels the salinities within the system can only increase, without fresh water
introduction and/or rain. This is exactkhy the USFWS Biologistautioned in the past about reducing water

levels much below average lake levels, if salinity cont@msinobjective of the project. This was a recurring
theme and observatiorexplained numerous timesy the USFWS Biologiahd previous managers
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Over time, greater attention was afforded human dimensions expressed by stakehelitersuggestions
and/or compromisesncorporatedwhen possible. One such compromise was the implementation of lunar
openings for estuarine fisheries access during perimicelevated salinities and subsequent water control
structure closings. As the resource management plan reads;

Note: Temporary closures of the boat bay and other bays will be allowed if salinities exceeldRie 5
limit at isohaline line no.2.

Humandimensions expanded during the fall of 1999, following the closure of gates due to elevated salinities
and an encounter witla representative from a group of local commercial fisherman to discuss gate openings.
The conversation started out as manthershadover the years with accusations of mmsmnagement and lack

of understanding by management. As the individual began to leave, frustrated and disgnenttasinvited
backinto the office where the mattercould be discusseftirther and communicationbegan. twas then that

the realiation ofhow passionate and concerned the individual was about the topic. What was requested was
not the 100% openings, as many continue to request, but a compromise of what could be done to aid in their
livelihood whilenot jeopardizing the CCWP objectives. It started as a small bottom op@rafig) during lunar
cycles and/or frontal passages.

Several years of low rainfall and elevated salinities within Calcasieu Lake proved that extensive water control
structure dosures were not an effective means of controlling and/or decreasing salinity levels without needed
rain, 2000 was a prime example. Experience proved it is not a question of iPf@i&it will be exceeded; it

is when and how long. By the time tA®PTline is breached, CCWP water levels are generally low while
Calcasieu Lake levels are elevated. During 2000, water conditions within the CCWP facilitated some of the
greatest water control structure closures (appendix 3), which equated to some dfigihest salinity readings
recorded. This could be attributeéd drought conditions from 1999 persisting into the spring of 2000. At the
time, stakeholders other than resource managers were displeased with conditions within the CCWP, and
operations the perceived to adversely affect their wants and/or needs.

Proven time and time agajimoderation of environmental conditions within the CCWP is obtainable for periods
of time; howeverasdry conditions prevail salinitincreasesvill continue to be exprienced. Acceptance of

these undesired conditions as uncontrollable and not a direct result of management choices will allow
individuals to talk and discuss what could have curtailed or slowed the inevitable, while addressing other
stakeholders concernsAgreed upon partial structure openings for estuarine organisms during lunar cycles
continued into 2000 as drought conditions prevailed. Requests for additional considerations continued to be
voicedat Advisory Committee meeting&ate operations evolveduntil a 36 hour lunar/frontal passage opening
of one deep gate at each structure was established in 2003. Ewgeeed uporoperations did notevelop
overnight and was a progression of discussions with stakeholders at advisory committee meetings and
compromises on all sides to accomplish acceptance of the CCWP with most stakeholders.

If stakeholders continue to utilize portions of the resource management plan identifying their special interest,
ignoring environmental factors and human dimensions; agien of the CCWP will continue no differently into
the future than it has over the past 24 years. Many stakeholders key on extremes, and dwell on perceived
negative impacts, while overlooking the overall success of the CCWP in perpetuating and/oripgotbadife

of an important wetland system. Stakeholders continue to ignore environmental parameters proven to be
counterproductive with the resource management plan objectives and/or tolerances. Personal attacks will
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never accomplish consensus amongkstholders. In facpersonal attacksnost likely create unwillingness of
individuals to work together toward common solutions. During development of the resource management plan,
resource dimensions were given greatest consideratidianyissues througout the yearsan beattributed to
AYSFTFSOGADBS O02YYdzyAOFGA2ya FY2y3a adl{SK2f RSNE® !
of us realize, scientists and local people usually do not speak the same language, and they often come from ve
different life experiences and vastly different perspectives. These differences tend to foster prejudice and fuel
YAAGNYZAGE a2 GKFIG GKS (62 3INRPdzLJA NI NBfe 0O2YYdzyA Ol
meetings it has been voice by staketheis that the management plan needs to be rewritten. Most do not want

to undertake this task, as it took nearly 20 years to establish the first plan and most do not have the desire to g¢
through the lengthy process once more.

CONCLUSION

DuringUSFWAQ & -yaamtenure as CCWP operators, much controversy surrounded the CCWP and its
management, as diverse stakeholders expressed widely ranging expectations regarding the management
objectives of the CCWP. WithE¥8Soperation responsibilities ending, the purpose of this report is to aid
future managers of the CCWP in making informed management decisions related to water control structure
manipulations.

Eventhough the CCWP has been surrounded by controversy fordbeZ#+ years, it is hard to argue its success

in achieving the primary goal of curtailing marsh erosion. Onerm#gcompare marsh to water percentages

as identified within Camercefreole Watershed 2003 Vegetative Monitoring Report (NRCS 2007)toPrior
Hurricanes Rita (2005) and Ike (2008), NRCS data showed an increase in marsh of 9463 acres from 1988 to 2(
an 8% increase within CCWP over the 15 year period. In additieiminary results from USGS National

Wetland Research Center (John Barfas)l area trends between 1978 and 2004 showed slight land increase.
Immediately following Hurricane Rita land loss appeared to be significant, however, one cannot equate possible
damages had CCWP not been operational the previous 17 years. Recoweindotiurricanes will be a slow

and arduous process, degradation of CCWP did not occur overnight, and its recovery will take time.

A cursory look at data collected over the yeansljcatesthe Resource Management Plan, as written, is not

100% achievablthroughouteach and everyear. One need only look at data to identify areas of the
management plan that could be modified while supporting overall objectives of the CCWP. Water levels and
salinities cannot be managed independent of one another, angatie need to identify changes that would
complement both objectives. Water level targets within the Resource Management Plan could to be revised to
improve salinity and estuarine organism goals. As Calcasieu Lake is the primary source of salmitiggewit
CCWP, water levels should be managed in association with mean lake elevations throughout the year. As mea
water levels within Calcasieu Lake fluctuate throughout the year, water levels within the CCWP could also be
managedwithin identified and greed elevations Salinities could also be manageithin an identified and
agreedrange, during periods of known elevated tides and salinities. Reference review for salinity tolerances of
intermediate marsh (oligohaline) indicates ranges of

1 0.55ppt (ttp://www. USFWSov/wetlands/Documents/classwet/table2.hm
1 1.98.3ppt http://www.btnep.org/Libraries/Reports/Marsh_Vegetation
types of Barataria_and_Terrebonne Estuaries 1B6&8sent.sflb.ashx
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1 2+10ppt (ttp://www.americaswetlandresources.com/background

facts/detailedstory/types wetlands.htin
1 3-10ppt http://www.wilf.lou isiana.gov/sites/default/files/pdf/document/3305intermediate

marsh/intermediate _marsh.pdf

As the fall equinox tides are generally the highest tides of the year associated with greatest salinities, relaxing
the tolerances to include identified and act¢eg ranges would allow minimal gate operations for estuarine
organism ingress/egress during critical periods important to concerned stakeholders. Vegetation should also b
able to tolerate slightly elevated salinities during this time of year, as mamyspdae becoming senescent
(dormant) Even if the Resource Management Plan were to be modified, one must not lose site that plan goals
will not be achievable each and every year, as environmental factors uncontrollable by humatswately
determine water levels and salinities. During wet years water levels will general be elevated with lower
salinities, while dry years have generally low water levels with higher salinities.

It is apparent that the controversies surrounding the CCWP contintevtdve around stakeholder personal
expectations and operationzerceived tonegatively affect them. After 24 years of operation, these
controversies are not going to improve without a concerted effort by all stakeholders to come to some form of
agreemen. As stated earlier in the report, many times it is easier to remove biological aspects of the project
YR ARSY(GATFe adl {SK2f RSNRa gt yta G2 o sdkdholdeBpadfidéR |
an agreeable compromise cannot be readh
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APPENDIK
CAMERON CREOLE WATERSHED MAP

25



26



