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Abstract

Thisprofessional project report presentsahistory of jetty jacksfrom the 1940sto the present,
and offers some comments and recommendati ons on what the future hasin storefor jetty jacksbased
onthepast. Thishistory will trace how:

»  jetty jackscontributed to the success of the massive human undertaking of re-shaping the Rio
Grandefor the protection of property, levees, and riverbanksfrom flooding;

* theroleof jetty jackswas expanded to the establishment of astraight channel intheMiddleRio
GrandeValley;

*  jettyjacksinapost-dam erahavelost their function, and finaly

*  present-day managersaregrappling with balancing past technol ogy with present demands.

End-usersof ajetty-jack analysisvaueinformation relating to their specific mission. To provide
context for that edification, thispaper reviewsnot only the history of jetty jacksand their roleinflood
and erosion control, but al so discussestheissues surrounding their former usefulness, present redun-
dancy, and potential stumbling blockstotheir removal based on varying positionsof theresource
agencies.

Thispaper isqudlitiative, to beused asastarting point for further discussion. | will ook at three
restoration projectsthat are either in the study or implementation phase and that includejetty jack
removal, aprismthroughwhichasharper picturewill hopefully beillumined.




Introduction

Jetty jackshave outlived their usefulness. So agreethose agenciesresponsiblefor theingtalation
and/or eventual removal of theselarge, crossed stedl structuresthat served to trap sediment to stabilize
thebanksof the Rio Grande. These agenciesincludethe U.S. Fish and Wildlife Service, the Bureau of
Reclamation, theU.S. Army Corpsof Engineers, and the Middle Rio Grande Conservancy District.
These agencies, anong many others, areinvolved in ecosystemimprovement projectsthat may entall
theremoval of al or aportion of jetty jacksthat linetheriverbank and crosshatch theriver’sriparian
Zones.

Accordingtooneofficia at theU.S. Army Corpsof Engineers(Blake, perscom.), thereare*a
zillionstudies’ about how to improvetheriver. A few of these studies mention jetty jacks, but none
containsdetailsabout their function, or if and how their removal should be accomplished, or how much
it should cost. They areasubset in the shadow of thelarger effort of non-native vegetation removal, or
they areaminor player inthe uncertain climate of water alocationin an eraof endangered species
recovery andimpending drought conditions.

No single document exists presenting thelocations of thejacks. Theinstallationswere accom-
plished by different agenciesat different timesand for different reasons. Installationsinthe Rio Grande
beganin earnest in the 1950sand continued through the 60s. Additional spot installations occurred as
late asthe 1980sand 90s (Baird, pers. com.).

Today, asagenciesconsider removal of al or some portion of jetty jacks, someanalysisof their
continued function or obsolescenceisneeded. A discussion of theroleof jetty jacks, historically, now,
andfor thefuture, isintended to beauseful informational tool for end-usersand the public, providinga
context for inclusion of jetty jacksin restoration decision-making. To date, analysison acase-by-case
basi s has been expedient since plansfor jetty jack removal is project-driven. Asprojectsare proposed

and implemented, aplan for removal and disposition of jetty jacks becomesessential.




Objectives and Scope

Thisisasmplebut important paper.

My ulterior motivein presenting thishistory isawish that it serve asaresourceto agencies,
project managers, consultants, government divisions, restoration biologists, and anyonewith aninterest
inafunctioning riverineand riparian ecosystem— end userswishing to add moreto their information
base about jetty jacksto further their particular restoration goals. Bringing the past up to the present, |
wishto add to the historical database of theriseand fall of jetty jacksin the context of thetimes.

A further objectiveisto highlight certain restoration projectsin the making whoseresultswill no
doubt provideinval uable know-how and datafor future projectsthat are sureto comeand sureto
involvedecisionsabout jetty jack removal.

A find objectiveistoillustrate restoration congtraintsin light of differing agency missions, but how
collaborative effort and decision-making (in other words, working together), while painstaking, isthe
appropriatevehiclefor present and future gainsin the shifting sands of restoration ecol ogy management.

For now, nothing isknown of methods, nor thusbenefitsand/or consequencesof removing jetty
fieldsbecause they haveyet to beremoved on alarge scale. Since restoration projectstend to occur in
phases, with each phase often yielding stand-a oneresults, | would wish that thejetty jack removal gain
status asan object of meaningful study initsown right to be eventually added the pantheon of solvable
restoration issues. By bringing information together into one document, | hopeto advancethat objective.

Thisreport offersan opportunity for advancing knowledgefor more study and creating incentiveto
dothehard work of finding alternativesto abank protection system that no longer functions.

Ontheadviceof Dr. Cliff Crawford who hashad many yearsof experienceinthefield of restora-
tion, | havelimited the scope of thisreport tojetty jacksalone, resisting the temptation to get tangledin
theimbrogliosthat restorationissuespresent. For thisadvicel andeeply grateful.
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History of Development

H.F. Kellner wasresponsiblefor thefirst jetty jack, and whilethe name"KeélIner jack™ istill found
intheliterature, hisname hasbeenlargely dropped in favor of themore colloquia moniker “jetty jacks.”
Wedon't even know if Mr. Kellner was aconstruction engineer, but we do know that he founded the

Kéelner JettiesCompany intheearly 1920s(U.S. Army Corpsof Engineers 1953). The company’s
product was apermeableform of bank protection did thejob at alower cost than the nonpermeable
typesof bank protectiontheninuse. Mr. Kellner started hisexperimentsonasmall stream near his

homein Topeka, Kansas. Hemade hisfirst jack with
threewillow polestied together at the mid-point. To

,,,,,,

Fig. 1. Standard jack design Fig. 2: Intac-t jckté sque
keep thewillow polesextended, helaced them with wire. Hereplaced thewillowswith the steel angle
design that isthe standard today and has changed very little sincethese early days, asseen abovein Fig.
1. The company continued to do researchin both design improvementsand install ation methods, and
kept its patent rights current while doing so. The company's competitive advantagewasitsability to
design effectivelayoutsof jetty systemsthat gavethe end user the desired protection, and to come up
with methods of shop fabrication to s mplify shipping and assembly. The pricewasa so competitive
(U.S. Army Corpsof Engineers1953).
Thesedayswe observeaKeélner jetty inlessthan mint condition and it ismost often tangled with
vegetation, underwater, detached fromitsorigina line, or partly exposed. Occasionally weseeafairly
intact high-and-dry jetty lineasintheFig. 2 abovethat givesusanideaof how it might gotogether. Itis
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prudent to know how it goestogether to effec-
tively removeit, repair or retrofit it. Thestructural
unit of thesystemiscalled ajack. Itisastandard
unit; they al look alike, novariations. Itiscom-
posed of three 16-foot long 4 in. x 4in. X Yain.
steel angles. Thesethree anglesare bolted together
at their midpoints. Theanglesare placed back to
back with their longitudinal axesat right anglesto

each other. Theanglesarefastened into place and

Fig. 3: Workers assemble a jack on site. Casa
Colorada area, Middle Rio Grande Project, NM.

mon point at the center. The planesare maintained Photo:Herman E. Carter, Bureau of Reclamation
(Carlson and Enger 1956).

formthree setsof intersecting planes, their com-

by lacingthemwithwireat 15-inchintervals. Then
they arelinked together inalinewiththick cableto
formajetty.

The cablesextend in acontinuouslinethrough
theunitsand arefastened at each end of thejetty
towhat are called deadman anchors. Theseare
standard creosoted 8-foot railroad tiesburied
about halfway into theground. Usually about 16
unitsare assembled and positioned at atime.

; . Fig. 4: Jack unitismovedto position in jetty field by
Out of the Factory, Into the River: awinch controlled lift. Casa Colorada area, Middle

Assembly and Installation Rio Grande Project, NM. Photo:Herman E. Carter,
Bureau of Reclamation (Carlson and Enger 1956).

Theangleswere set at thefactory, after
which connection holesand lacing holeswere punched into the angles. At this point, the partswere
ready to ship to the user. From the Topekafactory, the KelIner Jetties Company would send out crates
full of steel angles, lacing wire, cable, cable clamps, and railroad ties. The shipment would be hauled to
thejob sitefor assembly. The company al so furnished aconstruction supervisor who employed acrew
of 12 laborers—12 was optimum—using hand tools. The crew assembled the units (seeFig. 3), then
carried, hauled (seeFig. 4), rolled, or rafted theminto place, 12 V2 feet apart. They then threaded the
unitstogether with doublelinesof thick ¥+inch diameter cable and clamped the cablestogether at the
unit center points. Excavation wasrarely required to position thejacks (U.S. Army Corpsof Engineers
1953). Seeaschematic of ajetty fieldinFig. 5.
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Fig. 5: Specs for channélization of the Casa
Colorada reach, Rio Grande (Carlson and
Enger 1956)

How Do Jetty Jacks Work?

If correctly installed, ajetty jack field will trap sediment and debris during flood eventsand essen-
tidly build upitsown leveeto confinetheriver channe. A jetty systemisdesigned to conformto the
existing regime of theriver. The system prefersaconcave bank of ameandering channel. Theusua
design employsvariationson athemeof diversionlinesparall€ing the bank and backup retard lines,
aternatively caledtieback lines(seeFig. 5 above). They arecalled diversion linesbecausethey provide
diversion of theriver current. Thenumber of front linesvariesfrom oneto three (or more) depending on
theangleof attack by the current. If theangle of the current isgreater than 45 degrees, thereispotential
for damage of individua jacksintheline. At 20 degrees, the current can betrained around the curve
(U.S. Army Corpsof Engineers1953). Thesharper theangle, themorediversion linesare needed.
Effective st deposition can be achieved with oneline but isvulnerableto damageby floods carrying
heavy debris. The backup retard linesextend fromthediversionlinesin theriver channel to the bank
and areanchored at the bank line. Their spacing variesfrom 75 feet to 200 feet depending onthe
current’sangle of attack, the more severethe anglethe closer the spacing. They arecalled retard lines
becausethey further retard thevel ocity of the current passing thediversionlines, thusinducing sediment
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deposition. Asaruleof design, if theangle of attack is 20 degrees, the current should cut at |east four
lines; if theattack is45 degrees, it should cut at least Six lines.

The Early Days of Jetty Jack Installations

The Arkansas River saw thefirst install ations of jetty systemsby the Albuquerque District of the
U.S. Corpsof Engineers, with five on the Arkansas and two on the Rio Grande completed inthe early
1950s. Seven additional installationson the Rio Grande were completed by 1953. Two of the com-
pleted jetty projects—one on the Purgatorie River in Higbee, Colorado, and the other on the Arkansas
River in Manzanola, Colorado—experienced high flowssoon after install ation so the efficacy of thejetty
systemwasverified. In both cases, therewas damageto impermeabl e cribcell deflector dikesbut not to
the permeablejetty systems.

Bank protection wasthe original purpose of jetty jacks, and not just those federal agencies
responsiblefor flood control availed themselves of the new technology. Infact, railroad and highway
departments, aswell ascitiesand counties, werethefirst public entitiesto successfully useMr. Kellner’s
technology. They sought, asrailroad and highway departments have aways sought, to protect vulner-
ableareasinriver systemsthat threatened their infrastructure.

In Kansas, the state highway department installed jettiesto protect the bridge acrossthe
Cimarron River at Sitka. Beforethejetty installationin 1950, the bridge abutment washed out twice and
both timesthe bridge was extended. After theinstallation, the Department was ableto removethe
extensons.

In Nebr aska, the SantaFe Railway bridge protection project of 1947 demonstrated how jetties
were used to establish abank on acurvethat matched the natural curveof theriver. SeeFig. 6 and Fig.
7 onthe next pagefor what the areal ooked like before and after theingtallation. Thesystem used a
total of 980 jack units, consisting of 40 feet of retards, 1800 feet of doublediversionlines, and 14
backup retard linesto achieve the new bank.

In Oklahoma, therailroad company in 1942 installed jettiesto stabilize ahigh bank in adeep
channel, adeviation from therecommended use of the system for low-to-moderate height banks. They
graded thedopeto 1:2 and then placed thejacksin the usual pattern except for tightly-spaced retard
linestoformagridiron of resistance.

In New M exico, the Santa Fe Railroad used thej etty system severa timeswith successstartingin
1936. The embankment next to the banks of the Rio Galisteo had been protected by heavy riprap that
was cons stently washed out during floods. A jetty field wasingtaled to build up an auxiliary bank.
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Fig. 6: Republican
River in Superior,
Nebraska, prior to
installation in

1946. The work was
performed on the
large curve above
therail track.

Fig. 7: A jetty field was
installed in 1947 by the
A.T. & S.F. Railway Co.
The photo leftisfrom
1949 and shows the results
of the jetty project. The
system used a total of 980
jack units: 40 feet of
retards, 1800 feet of
double diversion lines,
and 14 backup retard
lines. Thejetty field is till
visible on the upper bank
of theriver (U.S. Army
Corps of Engineers 1953).

Another row of jackswereinstalled |ater wherethe attack of theriver wasdirectly against the embank-
ment (U.S. Army Corpsof Engineers 1953).

How Much Did a Jetty Field Cost ?

Jetty ingtallationswere quiteinexpensive, and at thetime, competed favorably against traditional struc-
turesthat, besidesbeing more costly, didn't work aswell. One unit—ajack completewith lacing,
cables, and anchors—cost $67.58. Thisfigurewas multiplied by the number of unitsand then divided by
thelineal feet of bank protected. Theaverage cost per lineal foot of protection for sevenlocationsinthe
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Table 1: Costs of the Kellner jetty system in 1953
(based on bid pricesreceived in March 1953)

L ocation No.Units Unit cost
Santo Domingo 374 $67.58
Opposite Jemez Creek 1,149 $67.58
Berndillo Sawmill 1,086 $67.58
SandiaPueblo 1,142 $67.58
Chical area 435 $67.58
LosLentes 978 $67.58
Below LosLunas 432 $67.58
Aver age $67.58

Source: U.S Army Corps of Engineers, Albuguerque District, 1953

Lineal ft.

bank protected
1410

4475

4250

3625

1900

3700

1880

Cost/lineal ft.
bank protected
$17.93

$17.35

$17.27

$21.29

$15.47

$17.86

$15.53

$17.80

Albuquerque areawas $17.80. A tablerecon-

structed fromthe Civil Investigations paper by the
s - i U.S. Corpsof Engineersisshownin Tablel.

What Was a Jetty System Used

Fig. 8: How jetty jacks protect levees (top),

banks (middle), and how the jetty field is was considered to be most effectivein (what were at

configured for bank stabilization and levee
protection (bottom). Source: U.S. Army Corps
of Engineers 1953.

For?

Theorigina purposeof jettieswas bank
protection. Jettieswere used to hold existing
riverbanksin place, restore degraded ones, or
extend existing ones. They kept water away fromthe
banksand caught silt, which buildsup infront of the
banksand isdeposited within thejetty system. They
proved to beideal becausethey were permeableand
flexible, which meansthey retaintheir protective
va ue even when undermined by scour. Thesystem
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thetime of ingtall ation) moderately sinuous and sediment-laden streams such asthe Arkansas River and

theRio Grande.

Fig. 9: Ingtallation of jetty field on theRio Grande
near Bernalillo, NM.
Aerial photos by the Corps of Engineers.

i i :‘ P
. p B a9 b
Fig. 9(a): Location of the jetty installation.
Photo: Dec. 12, 1952.

Fig. 9(c): Vegetation dominates in the mature jetty
field. Photo Sept. 2, 1955.

They were a so used for protection of flood

control structuressuch aslevees(seeFig. 8).

Leveesarerarely engineered and rather consist
of dirt piled up fromtheexcavation of the
riversidedrainsand so arevulnerableto under-
mining by scour (Soards, pers. com.; Grogan,
pers. com.). Thejetty systemwasalso used
much likeriprap for bank dopingwherehigh
banks are subjected to scour bevarying river
stage.

Inthedaysof flood eventsbefore
Cochiti Damwasbuilt, jetty jackswere put to
useinfighting floods (U.S. Army Corpsof
Engineers 1953). Becausethe unit partswere
so easily stockpiled and quickly assembl ed,
lines of jackswould be assembled ontop of a
threatened levee and then tipped over dong the
scoured area, providing instant resistanceto
erosion of thelevee. Sometimesasecond line
would betipped over ontop of thefirst for
further protection.

The Making of a Bosque

Theflexiblejetty jack system conforms
to channel scour and allows sediment-laden
water to penetrate an areaof low kinetic energy
where sediment dropsout, thereby buildinga
bank (Carlson and Enger1956, L agasse 1980).
A successful ingtal lation makes sediment bedsat
arate of about onefoot per year. These deposi-
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tionsmake new ground for vegetation growth. Vegetation growsrapidly, usualy within two yearsof
installation of thejetty system. Vegetation increasesthe protectivevalue of thejetty system asit greetly
increasestheres stance of the system to displacement during floods. Vegetation asolocksinthe new
bank line. Fig. 9(a) illustratesthereach of the Rio Grand beforejetty jack instalation, in Fig. 9(b) how
thefield appeared in theriver beforevegetation, and in Fig. 9(c) how the areaappeared after vegetation
wasestablished. Early reports noted growths of native vegetati on such as cottonwood, willow, and
grass, and also the non-native salt cedar (U.S. Army Corpsof Engineers 1953).

Channelization in Vogue

Considering how successful thejetty system wasin straightening out ameander, Mr. Kellner
should not have been surprised when someone got theideato usejettiesto straighten out an entireriver,
inthiscasethereach comprising theentiremiddlie Rio Grande Valley. It wasin the mid-1950swhen the
Rio Grande Project wasin full swing with massive excavationsto construct conveyance channelsand
levees(Bureau of Reclamation 1952, 1953). A group of hydraulic engineersempl oyed by the Bureau of
Reclamationin Denver, CO, selected aprototypetest reach in the Casa Coloradaarea of theMiddle
Rio Grande Valley south of Belen. Jetty fiel dswereingtalled for the experimenta purposes of establish-
ing achannel. At the sametime, the engineers devel oped ahydraulic model to duplicate scour and
depositioninthe prototype and to predict performancefor higher discharges (Carlson and Enger1956).
The Corpshad dready beeninstaling jetty fieldsfor someyears; itisnot knownif the Bureau had
higher performance standards such that it constructed amodel and built and monitored atest siteinthe
fidd.

Several things conspired to make channelization aredlity. Thesewere pre-dam daysand the
floodway of the Rio Grande was aggrading two feet every 50 yearsaround Albuquerqueand up to 16
feet near San Marcial (Lagasse 1980). Then during the high-flow years of 1941 and 1942, the channel
underwent considerabl e scour and the overbank wasrai sed by sediment overflow. Thenthereverse
happened during low-flow yearsthat followed. Clearly channel rectification and stabilization wereon
people’ sminds. Thejetty jack system had provenitsalf well adapted to silt-laden streamsand readily
conformed to channel scour. Asdiscussed above, boththe paralle diversion linesand perpendicular
tieback linesreducethevel ocity of theflow, allowing deposition of sediment withinthejetty field, ina
short timeforming astabilized bank on which rapid growth of vegetation further strengthensthearea
(Lagasse 1980). Sojetty installation by the Corps of Engineersbeganin earnestin 1954. Two years
later the Bureau of Reclamation joined in. By 1956, 17,000 jacks had beeninstalled. In 1959, 83,000
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Jetty jacks installed 1956-1962 moreunitswereinstalled. By
1962, atotal of 115,000 jacks

120000 werein place (Lagasse 1980).
@ 1000001 . , -
_§ 80000 ] Fig. 10illustratestherapidity of
> 60000, jetty jack ingtal lation between
£ 40000] 1956 and 1962. These same
Z 20000+
0 yearswereyearsof low flow, so
1956 1959 1962
conditionswere perfect both for

Fig. 10: Straightening the channel with jetty jacks o _
rapidingtall ation and subsequent

stabilization of thejetty fields. Thejetty fieldsdid their work throughout thedecade. They filledin; trees
grew onthe new banks created by thejetties; the new banks protected the new levees. From Cochiti to
Bernardo theriver wasawell-defined stable channel with widths of 990 feet at Cochiti narrowingto
550 feet at Bernardo. During thissametime and for adecade after, the damswere built and brought
into operation.

But first, why al thisfussabout straightening the channel ?Back beforejetty jacksand beforethe
damsand beforeany worksat all wasariver with many thousandsof irrigated acres. Toward the end of
the 19" century, severd things conspired to causeamassive crashinirrigated acreage, among them high
sedimentation ratesthat caused arising riverbed and flooding. These daysa so marked the beginning of
big federal engineering projects, and the problem on the Rio Grande was deemed to have engineering
solutions. A congressiona authorization called the Rio Grande Reclamation Project marked the begin-
ning of water diversion and delivery facility construction. TheMiddle Rio Grande Conservancy District
(MRGCD) wasformedin 1925 andin 10 yearshad constructed five diversion dams, milesof drainage
canas, and levees. Boththe U.S. Army Corpsof Engineersand the Bureau of Reclamationwere
heavily involved. The Corpsbuilt the Jemez Canyon Damin 1953, Abiquiu Dam and reservoir in 1963,
Galisteo Damin 1970, and Cochiti Dam and reservoir in 1973. Cochiti Dam wasintended for flood and
sediment control, and | ater for a so arresting flood flows and retai ning sediment. Theintended effect was
ahalt to aggradation (channel bed raising through sediment accumul ation) of the downstream channel
and areturn to degradation (channel bed lowering dueto reduced sediment load). The Bureau of
Reclamation as part of the Rio Grande Channelization Project wasbusy rehabilitatingthe MRGCD’s
irrigation and drainage systems, rectifying channel sthat included levee aswell aschannel improvements,
and, importantly, ingtalingjetty jack fiel ds covering the 100 milesof thereach below Cochiti (U.S.
Army Corpsof Engineersand Bureau of Reclamation 2002, Crawford et al.1993, L agasse 1980,
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Fig 11: Inflowsand Outflows of the Middle Rio Grande Valley. Source: S.S. Papadopulos
& Associates, 2000. MiddleRio GrandeWater Supply Study.
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Nami 2001). The Espanolafloodway aso saw extensiveleveerehabilitation and channd straightening
withjetty fields.

Whenitwasall done, the Rio Grandewasno longer anatura stream, but rather ahighly modified
water storage and water conveyance system with extensiveflood control structures. SeetheFig. 11
schematic abovefor asnapshot of theatered Rio Grande. Natural processeswere sacrificed onthe
atar of apredictable, relatively risk-freeplatform for human activity and habitation. River regimeand
morphology werealtered indelibly. Seethe planformsin Figs. 12 and 13 below to seethedifferencesin
the channel between the pre- and post-Cochiti Dam. Wasthislevel of river management exaggerated?
Wasthere an awarenessthat unintended consequences might follow such massivedterations? It de-
pendson your point of view.

In 1960 in Albuquergue, the channel waseight feet above the urban areabeyond thelevees.
(Aggradation occurs when the sediment added to theriver exceedsthe sediment being transported.) It's
easy to understand how an aggraded riverbed createsaflood risk. It'seasy to understand people’s
concern about thevulnerability of thelevees. Also, thefaith of the country at thetimein engineering
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solutionsto any physical problem should not be underestimated. The deep pockets of thefederal
government to further the devel opment of the West should not be underestimated. So the channel was
modified so peoplecould liveinthefloodplain and farmerscouldirrigatetheir acres. The age of biology
and ecosystem awarenesswasto comel ater. Meanwhile, the public good was served. Everybody was
happy.

Rather than post-dam response, thej etty fields and bosgue vegetation are attributed aslargely
respons blefor the stable channd position observed intheplanforms. Interestingly, the stabilization and
rectification of thefloodway channel between 1954 and 1962 had, by the early 1970s, begun to ac-
complish the desired effect of reversing thelong-term aggradationa trend and lowering bed
elevations.(Lagasse 1980). But that’ swater over the dam, asthey say.

The Post-Dam Era and the Kiss of Death for Jetty Jacks

Cochiti Damwent into operation in 1973. With Jemez Canyon, Galisteo, and Cochiti damsin
operation, an estimated 80 percent of the sediment inflow to the Rio Grande above Albuquerquewas
controlled (L agasse 1980).

Thekey word herein determining thefuture and fate of jetty jacksissediment. It was perhapsan
unintended consequencethat Cochiti Dam, constructed for flood control and sediment control, would
sarvethejetty fields of the very substancethat allowed them to function sowell. Without asediment
supply accompanied by adequate flow, thejetty jacksdon’t work. Bank protection again becomesan
issue, which meansfortification of bank linesusing vegetation becomesincreasingly important. Lagasse

summarizesthe problemin his1980 study:

“...processessetinmotion by ... Cochiti dam ... may dictate against theinstallation of any new jetty
fiddsfor channel stabilization. Permesblejettiesareeffectiveonly if thereisasignificant amount of
debriscarried by the stream, and the suspended sediment concentration must belarge so that therewill
be depositioninthejetty field. The genera tendency toward post-dam degradation in the Cochiti to
|detareach and the devel opment of armored reachesbel ow the dam are strong indicators of achanging
sediment regime bel ow thedam and | essfavorabl e conditionsfor jetty stabilization. Lessfrequent
inundation of flood plain areaand depriving themain stem of such mgjor sediment sourceareasasthe
Jemez River will aso reducetheeffectivenessof thejetty fields. A degradationa environment and
reduced sediment supply will induce scour inthejetty fields, and theexisting lines of jettiescould
eventualy beundercut and buried.” (1980)

Comparison of cross section datafrom 1975 to 1995 showed that the Santa Anareach had been
losing 140,000 tons of sediment per year. Riverbed material became coarser over timeasfine sediments
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weretrapped by the dam. Prior to dam construction, the median bed materia wasfine sand of 0.2 mm
insize. Recent bed material sampleswereinthegravel range, measuring ontheorder of 7to 20 mm
(U.S. Army Corpsof Engineers 2002).

Photographs below (see Figures 14, 15 and 16) of the present condition of random jacksinthe
Middle Valley indicatethat L agasse' s ca cul ation that then existing lines could be undercut and buried
has been borne out.

Whether or not it was considered that the bank stabilization that jetty jacks provided would be
lesscruciad with thedam’sability to control theflow regimeisnot reflectedintheliterature, but logic
would dictate that dam function woul d supersede the major role heretofore performed by jetty field
installations, and that | oss of jetty function would be an acceptabl e consequence of superior develop-
ment techni quesrepresented by thedams.

The Present: The Rise of Environmentalism and Fall of Jetty Jacks

Thepresent isdifferentiated from the past by an awareness of the decline of the condition of the
river and itsbosque. The engineering feats of the 1950sand 1960s are seento beacul pritinasmuch as
their dam-building and channelizati on successes produced unintended consequences.

Someauthoritiesattribute apart of thisdeclinetojetty jacksfreezing river banksin place, inter-
rupting natura processesof theriver, disturbing habitats of speciesnow extirpated or endangered, and
promoting exotic speciesat the expense of native vegetation (Tashjian, AWRA Abstract Proceedings
2001; Hoagstrom, pers.com.). Othersareless disposed to ascribe so much credit to jetty jacksfor
ecosystem decline, but overall awarenessof thisdecline hasresulted over ashort period of timeina
shifting paradigm of thought about water management and policy, combined with action onthegroundin
theform of restoration projects. Some of these projectsincludejetty jack removal. | will discussthese
projectsinsomedetail, but first | would liketo present some characteristic pointsof view of those
directly involved intheseand future projectsand otherswho may be affected by removal of thejetty
systemthat has been keeping river banksin placefor aimost ahalf century.

The Players

Potential end-usersof adocument about jetty jacksare not interested inthe samething; thereisno
uniform agreement about the need for the ubiquitousjetty jack and how itisviewed. Inlight of constric-
tionsof agency missions, itisnot surprising that viewpointsare conflicting.

23



Toillustrate, thefollowing agenciesare potentia end-usersof information about use of jetty jacks
in certainlocations and associ ated environmental data. Each, with differing missionsand concerns,
should be ableto usethe sameinformation to satisfy their end uses.

* TheU.S Fishand Wildlife Serviceviewsjetty jack removal askey to restoring river function. An
actively cutting bank would result in asediment supply for theriver and reconnect thechannel toits
floodplain. Thejetty jacks most important for removal would bethose paralleling theriver, removal that
would lower the banksand alow theriver to formitsown banksagain. Thiswould includeactive
erosion aong the banksin certain places, such asmeander bends
(Tashjian, pers. com., Hoagstrom, pers. com). Thisagency maintains
thejetty jack linesagainst theleveesare serving animportant purpose,
that isadditional protectionfor theleveein theevent of flooding.

. TheU.S. Army Corpsof Engineerswill removejetty jacks, too,
but its purpose varies depending onthe project. The Rio Grande Valley
State Park enhancement project does not include any consideration of
activeerosion. Aspart of Sen. Pete Domenici’s2001 initiativeto apply
restoration measuresin the bosque, the Corps plansto spend $10

million over the next decade (Blake, pers. com.). Itsfirst task isto

Fig. 14: TheMRGCD wants  remove as-yet-unse ected jetty jacksfrom the bosquewest of thelevee
riverbank jacks to stay in
place for levee protection from Tingley Beach near the Old Town Bridgeand the National His-
panic Cultural Center near BarelasBridge. The non-federal coopera-

tors, the City of Albuquerque Open Space DivisionandtheMRGCD, view jetty jack thinning asa
precursor to recreation enhancement and native vegetation restoration. The Corpswill leavein place
jacksrunning paralel inthe channel; only aportion of thetieback jacksaredated for remova. Thelines
paralel to theriverbank are considered essential for levee protection. Consultantsare contracted to
determinethe most efficient and cost-effective way to removejacks, and to what distancethetieback
unitsmay beremoved without jeopardizing theintegrity of theriverbank lines (Walhood, Bohannan
Houston, pers. com.; Lewiecki, Sites Southwest, pers. com.).

*  TheOfficeof the State Engineer (OSE) and the Interstate Stream Commission (1SC), responsible
for water deliveriesdownstream, are bound by law to deliver aspecified quantity of water. Jetty jack
removal, especialy thoselodged in the banksthat created anarrow channel for efficient water delivery,

would result in bank g oughing, widening of the channel, reduced vel ocity, and greater surface evapora-
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tive potentia . Jetty removal without
corresponding non-native phrestophyte

replacement could compromisethe
amount and efficiency of water ddliver-
ies. Thel SCisaso reluctant to accept
another agency'sdata, and equally
reluctant to shareitsown data, espe-
cidly withthoseagenciesconsderedto
beworking at cross purposes, such as
theFishand Wildlife Service(Tashjian,

pers. com.). f;,-'
*  Peopleinsupport of the Fig. 15: At 3503 40", 16 /
- L 39' 27", ajack linein the A I
Domenici rehabilitationinitiativefor a riverbank stabilizing a v
revitalized bosqueto create an urban concrete-lined ditch colpJHDRESEEENIE 74*}’
from the drain for irrigation f.,r fd oasl /
II !

park will consider theaestheticvalueof | return flow. An example of .~

' iy
jacksthat MRGCD and /ff ¥ | Jf(

jack removal and how cleanup contrib- | ihers would oppose e
utesto an areawhere peoplewill want removing. Photo and GI S: Kgrassel

to recreate. For these parties, consid-

eration of restoration of dynamic river function issecondary.

*  TheMiddeRio Grande Conservancy District (MRGCD) isacooperator inthe City of Albuquer-
queTingley Beach restoration, aproject that includes construction and maintenance of pondsand
wetlands construction onthewest side of Tingley Drive. Theareaiscurrently overgrownwithexotic
vegetation and snarled with jetty jacks. The MRGCD issupportiveof jetty jack removal to accomplish
thegoalsof the project, but not thosejacksthat definetheriver channel whoseremoval could threaten
theleveesinthe event of flood events. The MRGCD isresponsiblefor |evee maintenance. Itspositionis
that it can’t afford to remove protectivejacksuntil theleveeshave been reinforced. Leveesintheir
current condition, made by piling up dirt from the excavation of theriversidedrains, would not withstand
amajor flood event. (Grogan, pers. com).

*  TheU.S Fishand Wildlife Serviceinitsmission of floodplain restoration withintheleveesunder-
standsthe need for theleveesand protection for thoselevees (Tashjian, pers. com.). If the channel bank
isfreeof jacksand vegetation, the Servicefavorsleaving or placing jacksaong the leveesto protect
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them and prevent flooding, the samejacksthat the Corps of Engineers, in cooperation with the City of

Albuquerque Open Space Division and the MRGCD, proposesto removeinthe Rio Grande Valley

State Park restoration project.

Theabove comprisejust asample of thetotal number of stakeholdersinthemiddle Rio Grande

reach. Intota they include counties(four), townsand cities (nineincluding Albuquerque), pueblos(six),

federd agencies(four), state agencies(five), flood control authorities, irrigation districts, environmental-

ist groups, recrestionists, urban water users, endangered species, Texans, individual concerned citizens,

and farmers, each with their respectiveinterests, perspectives, and missionscomprising acomplex

political ecology (Crawford et al. 1993).

What can befound in common among theseinterestsisadesireto protect thelevees, which

meansthat in areaswhereleveesand jetty jack co-exist, jetty jacksarethefirst and second lines of

defense. Much of thediscussion of which jetty jacksthe bosque and river can livewithout isdriven by

oy i r -

Fig. 16: In theRio Grandefacing west at theLosLunas
restoration site, west bank. Note the buried jack in the
foreground center bottom. The jetty line in the bank
respresentsthelandward diversion lineinstalled behind
theriverward line. Both lines will be removed.

thisexigency. Thismeans, just asinreal
edtate, only threethingsareimportant
whendesigning aremova plan: location,
location, and location.

Jetty Jack Removal

in the Rio Grande Habitat
Restoration Project
in Los Lunas, NM

Thisprojectisacollaborative effort of
theU.S. Army Corpsof Engineersand
the Bureau of Reclamationwiththe
Middle Rio Grande Conservancy Digtrict
anon-federal cooperator. TheLosLunas
project, 6,000 feet inlength and 40 acres

inarea, isexpected to cost $1.5 million (Gorbach, pers. com.) over threeyears. Theoverall goa isto

widen theriver channel and lower river banksto produce shallow water habitats, overbank flooding,

and stands of willowsand cottonwoods. Thefirst of three phasesisthe permanent removal of 1,355
jetty jacks (U.S. Army Corpsof Engineersand Bureau of Reclamation 2002). Thisisthefirst rea
experiencewith extensivejetty jack removal (Gorbach, pers.com.). Other aspectsof theproject are
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also untested. Therestoration project isconsidered to be an effort to gain knowledge and experiencein
theapplicationsof channel expansion, with thegoalsof the project in linewith therecommendationsin
the Bosgue Biol ogical Management Plan (U.S. Army Corpsof Engineersand Bureau of Reclamation
2002, Crawford et al ., 1993). Great numbers of people arelooking totheLosLunasproject to set a
precedent for extensiverestoration effortsintheMiddle Rio Grande Valley (U.S. Army Corpsof
Engineersand Bureau of Reclamation 2002). Theremoval of 1,355 jetty jacksand the activitiesaround
it are expected to take from oneto several months. (Gorbach, pers.com.). Thereasonsfor their re-
moval arethreefold: (1) they’ vedonetheir job and Cochiti iscontinuingitswork; (2) theU.S. Fishand
Wildlife Servicewantsto restoreriver function; and (3) the CorpBOR/MRGCD wantsto makea
better bosque (Gorbach, pers. com). Theoverall goal of the project isto produceinundation of thearea
at flowsof 2,500 cubic feet per second or greater. To accomplish this, oncethejettiesareremoved,

Fig. 17: LosLunas, west bank. Thefirst day of jetty jack removal, Apr. 9, 2002. Banklinejacksarethefirstto
be removed. The job of removing 1,355 jacks is expected to take one to several months. Photo by Mark
Horner, U.S. Army Corpsof Engineers.
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bank elevation will belowered by moving tonsof bank material away and up against thelevees. The
result will be40 acreslowered and designed to take advantage of higher flows.

Asnoted above, thejackswere placed to establish abank and asabuffer to protect thelevees.
Aslowering riverbanks and cutting channelsinto the areamay bethe only way to reconnect theriver to
thebosque, remova of thejacksholding those banksisthefirst step. Unlikein the Cochiti areabelow
thedam wherethe paucity of sediment supply has caused erosion behind thejetty linesand rendered
them useless, the second tier of jacksinthe Los L unasareahasmaintained the bank line. The vegetation
built up behind the bank line provides abuffer between theriver and thelevee (see Fig. 16 above).

Theorigind jetty jack ingtdlationinthe current project areaconsisted of two front diversionlines
paraleing the bank line, 480 jacksin each row to makeatotal of 960, to establishtheriverbank with
395 tieback linesto thelevee. Theriverward row ispositioned on thetoe of the bank andismostly
buried except for one-to-threefeet of

upward facinglimbs(seeFig. 17). An
excavator will pull thejackstoward the
land to removewhat can be pulled out;
therest will bedug out. Thelandward
row ispositioned aong thebank itself
andisalso buried except for four-to-six
feet of theupward facing limbsexposed
(seeFig. 18). After thejacksare
removed, any excavated areawill be

dlowedtofill naturaly fromdoughing e L
along thebank. Thetieback jacks Fig. 18: Dense dead vegetation dominates the post-fire Los

Lunas bosgue. Heavy equipment is used to pull out this
dated for removal areonland above landward diversion line parallel to the river. Photo by Mark

Horner, U.S. Army Corpsof Engineers.

ordinary high water; thetiebacks|eft
behind will serveto arrest unwanted

bank erosion (U.S. Corpsof Engineersand Bureau of Reclamation 2002).

Whilethismuchisknown, no analysiswas conducted to assessfeas bility of removal or to predict
theeffectsof removal of thejetties. Themostly buried river jackswere expected to crumblewhen
pressure was applied to extract them, but the jacks came out much easi er than expected (Tashjian, pers.
com.). Thetieback linesare expected to come out fairly easily, even though interspersed with dense
vegetation.
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The cost of removing thejettiesisnot known, but rather built into the packagethat includes
congtructing the staging areaand clearing accessto the site. Thefiguresbelow correspond to the unit
costs of jetty jack removal in 2000 for the ongoing Santa AnaRestoration Project. The numbersare
based ontheremoval of 1,600 jacksat SantaAna, comparableto 1,355 at L os L unas. Hence, costs of
total removal would total $259,000. If accurate, the cost of jetty jack removal will total 17.3 percent of
atotal $1.5million project budget (see Table 2 below).

Table 2: Estimated costs of removing jetty jacks, by category
Type Removal/unit No. jacks/ 6,000 ft. Total
Unburiedjacks $140 395 $ 55,300
Partialy buried $180 480 $ 86,400
Buriedinriver bankline  $225 480 $118,000

Total 1,355 $259,700

The Conservancy Didtrict intendsto salvage them and usethem for check structures (Gorbach,
pers. com.). Beyond the experience of three Indian pueblos—SantaAna, Sandia, and |deta—which
selectively haveremoved asmall number of jacks, LosLunasisthought to bethefirst opportunity to
observeand monitor theeffectsof extensiveremoval.

Because of heavy equipment needing accessin theentiresitearea, and storage and refueling
staging areas, constructionimpactsare many, involving theremoval of amost all vegetation, but because
therestoration site suffered asevereburnin April 2000, excavation avoidsimpacting anon-burned
area. Throughout the burn area, the standing treesare black and the mature canopy isaskeleton. The
understory hasturned into amass of dense herbaceousgrowth. Theareaisahighly degraded system.

Collaboration: the Hard Part of the Los Lunas Project

Thisistheeraof mandatory collaboration. The LosL unas project isbeing done aspart of the
agreement that wasreached in the summer of 2001 inthe Minnow vs. Keyscase, thelawsuit brought
by environmental groupsagainst theU.S. Army Corpsof Engineers, the Bureau of Reclamation, and
interveners, the MRGCD, the State of New Mexico and others. The project partly satisfiestherequire-
ments of the Reasonableand Prudent Alternatives (RPA) for the Biological Opinion (BO) deliveredto
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the Corpsand Reclamation by theU.S. Fish & Wildlife Service. The BO requireseight projects; Los
Lunasisthefirst of theeight (U.S. Army Corpsof Engineersand Bureau of Reclamation 2002). The
Bureau of Reclamation and othersare engaged in trying to devel op an authorized program that will be
funded federally and by non-federal entities. Thisrequiresdevel oping an agreement to pursue acollabo-
rative program to engagein restoration to addressriver management, aformalized program called the
MiddleRio Grande ESA Collaborative Program (U.S. Fish and Wildlife Service 2001). Itislargely
driven by the need for water usersto comply with the Endangered Species Act. Theaim of the collabo-
rative programisto navigate thefield of issuesand providethewherewithal to conservethe speciesas
well asmeet the needs of the cultural community and the cities (Gorbach, pers. com). Thiscameup
after the BO eva uated theimplications of the Bureau of Reclamation’swater management practicesand
theU.S. Army Corpsof Engineers ordinary water operationson the middle Rio Grande and concluded
that their practicesjeopardize the silvery minnow and thewillow flycatcher. TheU.S. Fishand Wildlife
Servicedevel oped the RPA, which resulted inthe Los L unas project. The BO will cover the next two
yearsand beyond that the agenciesmust havein place acollaborative program and hence funding for
implementation both from federal and non-federal sources (Gorbach, pers. com.).

The LosL unas project was schedul ed to beginin December 2001, and after experiencing delays,
got underway inmid-April 2002. The holdupswere bureaucratic, asource of frustration for thosewho
had beentrying to get towork. Asin any collaborative effort, atypical processthat definesnatural
resource management decisi on-making in contemporary times, many competing needsand cumbersome
processes haveto be served. Thefront-end work needing to be done before the point of |etting the
contractscan be daunting. Thelegal requirements, which include Nationa Environmenta Policy Act of
1969 (NEPA) compliance and endangered species consultations, are stringent. NEPA requiresfedera
agenciesto condder the environment when making decisionsregarding their programs. Compliance
requiresan Environmental Assessment and aFinding of No Significant Impact (FONSI). Theendan-
gered speciesconsultationsaretiered into the Biological Assessment andthe BO.

The complexity of the collaborative process has been working out the conflicts of different parties
around the table and hammering out an agreement on some course of action that will conserve species
and till allow other activitiesto continue. Its purposeisto protect and improvethe status of listed
specieswhileexisting and futurewater usesare protected and proceed in compliancewith all applicable
laws. Applicablelawsrunthe gamut fromthe ESA, NEPA, the Safe Drinking Water Act, the Clean
Water Act, Indiantrust responsibilities, tribal laws, statewater laws, and interstate compactsto interna-
tiond treatiesgoverning theall ocation of water. Collaborationisin essencealaw inthat thefunding

30



mechanismsrequireit, and the benefitsaccrueto al the program participants. Partici pants can number
into the dozens. This processgoes on as peopl etry to grapple with the needs of resource management
inaway that isrespectful of dl thedifferent interestsinvolved. Onasmaller scale, federa agencieshave
certain authoritiesthat define acontinuum depending on the nature of thework so ajob can be done
relatively easily and quickly. A collaborative program iscomplex, composed of alot of players, and has
been alarge challengefor people not accustomed to working across agency parametersand missions
(Gorbach, pers.com.).

According tothe Bureau of Reclamation's Chris Gorbach, aparticipant in the collaborative
programwork group,

“Scienceisthe easy part. To me, the human factor, the politics, getting peopleto collaborate and work
together, isendlesdy frustrating and fascinating. The management part of itismorechalenging and
interesting than the science aspectsof it. Not that thosethingsdon’t overlap, but thereal challengein
resource management and water management isgetting peopleto sit down and plow through the very
difficult job of working out their competing interests. If anyonethinksthat the management and policy
aspectsof water management issoft, they’ reinvited to sitin on ESA work group sessions.”

Breaking the Cycle of Talking in the Rio Grande Valley State Park

Similar management issues beleaguer project playersresponsiblefor thethe Rio Grande Valley
State Park project. I1t'sa 10-year program budgeted for $20 million to revitalize 500 acres of bosque
from Paseo del Norteto Rio Bravo Blvd. TheU.S. Army Corpsof Engineersisthelead agency with
the MRGCD and Albuquerque Open Space cooperating. When Sen. Pete Domenici succeeded in
securing federa fundingtoinitiatearevitalized bosgue project in Albuquerque, it turned out that Con-
gressintended the money to bemore* study money.” Fritz Blake, project manager with the Corps,
wantsto usejetty jack removal asaway to get on the ground and break the cycle of talking. The Corps
has hired the consulting firms Bohannan Houston Inc. and Sites Southwest to do planning studiesand
engineering. As Sen. Domenici expressed awish to see something on the ground quickly, the Corpsis
paying consultantsto perform astudy to determinethe best way to removejetty jacks (Blake, pers.
com.). Whether to rip them out, cut them up, pull them out straight, pull them out Sideway's, excavate
around them, torch them off at the base, build atrail ontop, or pile over them and vegetateontop are
several optionsbeing looked at by the consulting firms (Walhood, pers. com). Thefirmsarealsotaking
await-and-see stance to see how the Los L unas project jetty jack removal progresses and they will
then proceed on alessons-learned basis (Walhood, L ewiecki, pers. com.). Thereisalso aquestion of
how many to take out. At more than 1,000 jacks per mile (Grogan, pers. com), at upwards of $200to
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$300ajack (Walhood, pers. com), many considerations need to beweighed for afeasibility study

beforework can start.

* L d

Fig. 19: Dead and down wood tangled in jetty
jacksin the bosgue, slated for removal as part of
the Rio Grande Valley State Park restoration
project. Jetty jacks armor the river banks and
prevent overbank flooding, so wood litter can't
decompose, making it ready fuel for fires.

It'sabig undertaking but may not accomplish
riverinerestoration asmuch asahealthier bosque.
After selectivejetty jack thinning, theplanisto clear
out dead and down trees (seeFig. 19), improve
habitat for speciesin the bosque by removing non-
nativetrees, offer salvagewood to the publicto get it
off the premises, put in passiverecreation, and
formalizethetrails. Whileitisagreed that jetty jacks
arenot serving apurpose any more, that the actual
treesand shrubsin the bosque serve the samepur-
pose asthejacksdid by Slowing down thewater,
thereisno plan sofar to remove any jacksthat run
pardle alongthechannd, rather only thetieback

jacks. Thereisconcern that the State Engineer would

disapprove because removal therewould makethe bank dough off, widen the channel, and decrease

theefficiency of thewater deliveries. The project can’tlose any water (Blake, pers. com.), thoughto

datethereisnoway to accurately measure actual water lossby ET and widening of the channel.

Aspart of oneof thethree partsof thisstudy, jacksare dated to come out near the Hispanic

Cultura Center and near Tingley Beach.
Figures 20 and 21 include maps of thetwo
restoration aress, respectively, with an overlay
of select jetty jack locations.

Santa Ana: The Power of
Diesel and Money

Santa AnaPuebl o, |ocated about 25 miles
down from Cochiti Dam, had experienced the
full range of federal water resource manage-
ment activitiessuch asdiversions, dams, levees,
drains, channdlization, and jetty jackswhenit

Fig. 22: Results of jetty jack removal and exatic
vegetation removal. Todd Caplan, project engineer
for the Pueblo and the Bureau of Reclamation,
gives a tour in the cottonwood bosque at Santa
Ana restoration project area, 1999.
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Jetty jack removal for the Rio Grande
State Park rehabilitation project

Jacks at the

| (Hd Town bridge

near Tingley Beach

Jacks below Barelas
Bridge near the
National Hispanic
Cultural Center

M

5

Photo and GIS: Kgrassel

Fig. 20: Jetty jacks
dominate the bosque
near the levees. Many
of these will stay in
place in the Rio
Grande Valley State
Park. Notethe BioPark
in thebackground. The
endangered silvery
minnow is being bred
in captivity in the
facility's aquarium.
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Jetty Jacks in Restoration Area

Tacks are slated lor
removal on the east
bank below the

Old Town Bndge
along Tinglev Beach.

Restoration in the
bosque across

from the National
Hispanic Cultural
Center also includes
jetty jack removal.
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Fig. 21: Barelas Bridge bosque will be cleaned up to
adjoin the National Hispanic Cultural Center.

Photo and GIS: Kgrassel
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initiated in 1996 arestoration plan covering 1,200 acresof riparian land. Theresultshave beenimpres-
sive. Theproject isongoing; so far 480 acreshasbeen cleared of salt cedar and Russian olive (seeFig.
22 below). Revegetation with nativetrees and shrubsis completed on 30 acresto be expanded to
additional acreage over thenext several years. Soil remediation of 115 acresof saline soilshad to be
donebefore planting of native grasdand. Finaly, the Pueblo removed 1,600 jetty jacksfrom the aban-
doned floodplain adjacent to theriver (see Fig. 23). Following clearing, part the channel wasrebuilt to
redirect flow away from aBureau | evee and bioengineering techniqueswere employed to build anew
bank (seeFig. 24). The project isongoing, well-funded, and successful.

Figures 23-24. Before and After: At leftisa
jetty jack installation at Santa Ana, photo
1974 (Lagasse 1980). Below is the result of
bank restoration using bio-engineering
methods and native willow planting.
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The Future of Jetty Jacks in Water Management Planning

Wherejetty jackslosetheir functionin
riverbank protection, their landlocked roleinlevee
protectionincreasesinimportance. In other locations,
where adequate sediment supply existsto support jetty
jack efficacy, new ingtallationsare till feasible. Recent
ingtallationswould indicatethat jetty jacksarereverting
totheir original purpose, i.e., to protect vulnerable

areasinriver sysiemsthat threaten infrastructure.

Fig. 25: Tiffany Site, river-mile 71.2 west bank. . - . .
Bank jetty line and tiebacks circled. Aerial ¢ TheU.S. Fishand Wildlife Servicein Phoenix,

photo: Bureau of Reclamation March 1994.

AZ, recently transmitted aBiological Opiniontothe

Natural Resources Conservation Service, USDA, proposing to protect some cropland and buildings
from bank erosion along the Verde River with the use of jetty jacks (Harlow 2001). The Conservation
Service proposed installing 23 jacks extending 350 feet to be placed at the base of high bank bend. As
areader may concludefrom having read the previousextent of jetty jack projects, thisoneisinsignifi-
cant. A small project with abig name, the Verde River BaylessBank Stabilization Project wasgiventhe
go-ahead by the U.S. Fish and Wildlife Service, which found that the project isnot likely to jeopardize
the continued existenceor critica habitat of anumber of threatened fish (Harlow 2001).

*  Asrecently as1993, the Bureau of Reclamationinstalled sevenjetty jack fieldsat different loca
tionsalong the Middle Rio Grande. Most of these sites are south of the Highway 60 bridge at Bernardo,
NM; thereason for their selection that far down the reach isthat the concentration of river sedimentis
higher and thusthereisgresater likelihood of successful bank linestabilization (Bureau of Reclamation
1994). Siteswere chosen based on problem areaswhere there existed fewer than 100 feet of estab-
lished bosquefringe between theriver bank and drainsand/or levees. At the Tiffany site, atotal of 314
jetty jackswereinstalled and anchored with six deadman anchors (see Fig. 25). Thelength of bank
protected is1200 feet. Thenumber of jettiesinstalled at the other sitesranged from 155 to 409 (Bureau
of Reclamation 1994). Itisunclear from the document whether the compiler of thememo mistakenly
used theword jettiesto describejacks. Jetties are the lines made up of jacks.

*  TheBureauasorepairsfailedjetty lines, therationa e being to attempt to restore historic bank
linesthus narrowing thefloodway and increasing sediment and water transport efficiencies.

» Itasoappearsthat thejack roleinleveeprotectionishereto stay, at least until leveesareengi-
neered to withstand potentia flooding (Grogan, pers. com., Tashjian, pers. com.).

36



Conclusions

Processes set inmotion by Cochiti Damin 1973 limit the effectivenessof theexisting jetty fields.
L essfrequent inundation of floodplain area, areduction in sediment supply from major source aress,
and degradation and armoring the upstream channel all dictate against theingta lation of new jetty fields
for channel stabilization. The current debate, then, centersaround what should bethefate of the current
jetty systems, some of which arefunctioning marginaly, othersnot at al, othershaving oncefunctioned
to armor riverbanks now viewed as protectorsof levees.

Because adegradation environment and reduced sediment supply hasinduced scour acrosssome
jetty lines, undercutting and burying them, thetimeisripeto remove non-functioning jacksto enhance
the success of river and riparian restoration projects. Resource managers, having to grapplewith the
necessity to providegrester certainty for the surviva of endangered specieswhile honoring thewater
needg/rights of people and entitiesin accordance with many laws, hasresulted in theimplementation of
severd riverineand riparian restoration projectsthat include, among other things, remova of jetty jacks.
This paper described three of of those projects, two of which are successfully removing jetty jacks.

The past enormous success of jetty jacksin flood and erosion control hasmadeit problematic for
water managersto accept their present redundancy, even with an understanding of the changeinriver
function dueto the effectsof Cochiti Dam. Many of the stumbling blocksto their removal arestill based
onvarying positions of the resource agencies, combined with the necessity for those sameagenciesto
agreeon restoration design beforeimplementation.

TheU.S. Fishand Wildlife Serviceview jetty jacksasarmoring theriver'sbanksand their removal
imperativeto restoring river function. It thusfavorsremoval of jetty linesinriver banks. TheRio Grande
Valley State Park bosgue project doesnot includeremoval of riversidejacksdueto prevailing thought
that these jacks are necessary to protect thelevees (MRGCD), that their removal could decrease water
ddliveriestofarmersand to Texas(MRGCD, OSE, | SC), and that the goal s of the project areunrelated
toriverinefunction, but rather areto improvethe bosque, enhance recreation, and make an urban park
(City of Albuquerque Open SpaceDivision). Thesesameentitiesfavor thinningjetty jacksinthe
bosgque, some of whichtheU.S. Fish and Wildlife Servicewould contend areimportant for levee
protection.
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Recommendations

Common ground

Theone point of agreement among all the agencieswith astakeinthefate of river and bosquein
theface of jetty jack removal isthat thelevees must be protected and that jetty jacks can do that. That
thereisdisagreement about what constellation of jetty jacks can best servethat purposeis secondary to
the common ground on which people can meet and agree, especialy since somejetty linesareaready
non-functional and can beremoved on acase-by-case basiswithout concern for bank failure or bank
erosion. Whilethe above-described restoration projects (Los L unas, Rio Grande Valley State Park, and
SantaAna) arein progress because biol ogical opinionsmandated and/or facilitated those efforts, |
would further recommend that these sameinvolved agencies usethiscommon ground of levee protec-
tion to continueto experiment with jetty jack remova with the overall result of bosqueimprovement as
well asriverinerestoration in accordance with the recommendations outlined in the Bosgue M anage-
ment Plan (Crawford et a. 1993) and endorsed by Sen. Pete Domenici.

Disseminatethisreport

Whileaqualitative or descriptivereport such asthisonedoes not provide sufficient basisfor
making engineering decisionsrequiring changesin devel opment techniques, itisuseful inbringing prob-
lem areasinto focusto supplement theinformation base of federal and non-federal agenciesindesigning
their restoration plans. Thisreport will be online at www.unm.eduw/~wrp/.

Design alter native systems

Asdamshold back sediment, and sediment iscrucia for jetty field function, dependence on jetty
jacksfor bank stabilizationisbeing reevaluated. If bank linestability isdesired, new systemsfor bank
line protection such asvegetation growth and bio-engineered banks must be devised and implemented.
While Russian olive has served this purpose, there are drawbacks. Coyotewillow has been used
successfully in Santa Anaand should betriedin more places.

Data collection and monitoring
Sincejetty jack removal isanew ides, it will beuseful torecord resultsof removal and monitor
impactsover time. Such monitoring will aidin determining themost efficient and cost-effective methods
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toremovejetty jacks. Thiseffort would include monitoring thephysical (i.e., hydrological, topographi-
cal, and soil-related) and biological (i.e., process- and popul ation-rel ated) changesover timeonthe
ground.

GIS

Deviseaninteractive, flexible Geographical Information System using Arc Macro Languageor
Avenue Script with pull-down menusthat can be easily used by all end users. Create abook of maps
containing point coveragesof existingjetty fields, create attribute datawith historical information, make
bufferstoisolate sel ected data, and combinetechnica and political datainto oneinterface (Morain
1999).

Publiceducation

L et thegovernor or mayor declarea* Jetty Jack AwarenessWeek.” Few inthe public know what
jetty jacksare or what they do. Usejetty jack awareness asagateway to bring peopleinto thelarger
issues of bosquerestoration, river restoration, leveerepair, endangered speciesrecovery, agriculture,
native cultures, groundwater connections, and pollution.

Have guided tours of the Rio Grande Valley State Park restoration in progress. Have guided tours
of the Los L unasrestoration project in progress. Tours of the Santa Anaproject have been very suc-
cesstul.

History meets science
Asusua with most research and analysis, one outcomeisawaystherecognition that morestudy is
needed, inthiscase comprehensive study going back and forward many years.

Afterword: Constraints to Progress

Cause and effect

A watershed analysisof past and present bank stabilization effortsissorely needed. Whether a
smdll discrete project for aspecific outcomeor alarge scale channel engineering project, whether policy
decisonsfavor leavingjetty jacksin placeor inremoving them and replacing themwith dternative
stabilization measures, effectsfrom channel constraint on channel morphol ogy will continue. Bank
stabilization projects, excluding thefact that they provide non-ecosystem benefits, have consequences
for theriver upstream and downstream from the sites. The need for aparticular project downstream
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maly have been adirect result of apreviousbank stabilization upstream. Installation of jetty jacksinone
location may |ead to the need for morejetty jacksdownstream. Effects continueto move downstream
astheriver continuestolose natural function (Fleming, Watershed Management 527 notes, 1994).

“Innaturethereareneither rewardsnor punishments—ther ear econsequences.”
—R.D. Ingersoll

So many alterations have occurred over so much timefrom so many different actions—dams,
diversons, channelizations, stabilizations—that it isimpossibleto say with certainly how any oneaction,
say jetty jack installation, has contributed to the overal lossof channel form, river function, and ecol ogi-
ca hedlth. Currently, project proposa smust undergo extensive eval uationsto determinebiol ogica and
other impactsof the project, but separating effectsof the present from effects of the pastisimpossible
without comprehensive dataon the extent to which theriver hasbeen affected (Hoagstrom, pers. com.).

"Welivein an agewhere people expect immediateresults,” saysHoagstrom. "If you postul ate that
an actionwill be negative, they expect that you are ableto show it. The Endangered SpeciesActis
about saving aspeciesrather than saving theriver. One comes back to the concept of tryingtoimprove
theoverall ecology. Evenif theminnow islogt, if you haveimproved theoveral environment, you have
dtill gained."

Ode to " Bridge Man,"
who lives here

Living here along theriver, jetty jacks are your
walls, theriver your picturewindow, thesky your
ceiling. Your bed is made of silt from the north,
long ago deposited and caught in the jetty jack
that isyour hut.

THE END
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Glossary
Aggr adation —bed raising through sediment accumul ation
Bosgue—theriparian forest dong the Rio Grande
Collabor ative program —theintergovernmental program established toimplement theMiddleRio
Grande Endangered Species Collaborative Program, the purpose of whichisto provideaframework
for coordinated actionsto enhance habitat, increase popul ations, and contributeto therecovery of listed
speciesintheMiddleRio Grande

Degr adation —channel bed lowering dueto reduced sediment |oad

Ecosystem —the combination of interrelated lifeformsthat share ageographic area. Theinteraction of
componentsof air, land, water and living organismsessential tolifewithinadefined area.

Flood contr ol —methodsor facilitiesfor reducing flood flows

Floodplain —areas adjacent to achannel

Jack —asinglestructural unit of the system

Jetty —anumber of jacks connected

Jetty jacks—misnomer for jacks but isthe description in use, not to be confused with ajetty, theline
made by aseriesof jacksfastened together

Kdlner jack, Kelner jetties—original designationfor jetty jacks

MiddleRio Grande- the Rio Grade channel from the outlet of Cochiti Dam to the headwaters of
Elephant Butte Reservair, adistance of approximately 175 miles
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MiddleRio GrandeProj ect - thefederal reclamation project authorized by the Flood Control Act of
1948 and Flood Control Act of 1950

Riparian ar ea—thetrangtion zone between the flowing watersand terrestrial ecosystems, possessing

itsown digtinctive organismsand ecosystem

Streambank er osion —the carrying away of individual soil particlesat the bank’ssurface

Streambank failure—thelossof alarge section of abank whenit failsand didesinto the channel

Unit —an assembled jack complete with lacing, cables, and anchors

Water shed —theentire physical areaor basin drained by adistinct stream
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Appendix 1: Abbreviations and Acronyms

For reasonsof style, | have used thefollowing abbreviationsand acronymsfor the bel ow agenciesand
environmental documents.

TheU.S. Army Corpsof Engineers TheCorps
TheBureau of Reclamation, U.S. Department of I nterior TheBureau
TheU.S. Fishand WildlifeService TheService
TheMiddle Rio Grande Conservancy District MRGCD
Biologicd Opinion BO
Biologica Assessment BA
Environmental Assessment EA
Endangered SpeciesAct ESA
Environmenta Impact Statement EIS
Finding of No Significant Impact FONSI
Interstate Stream Commission ISC
Nationa Environmental Policy Act NEPA
Natural Resources Conservation Service NRCS
Officeof the State Engineer OSE
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