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It EXECUTIVE SUMMARY

~oject Descriptione Stone Lakes water hyacinth control effort is an ongoin~ proj.eqt, intende~, to facilitate long-term c.on .~. 1 of water
hyacinth in the Stone Lakes Basin and prevent the expansion of this d .es~tmc.uve weed. The Stone .raises" water     ,

Hyacinth Control Group (SLWHCG), co~mprtsed of government agen, c~es, I..andgwne~m and local busm, esses, ,o .,p~raten
from 1996 to 1999 through Saeramenm. county e.mergency.funds anq conmbtmons roam group .m.er~. oe~,. w,nne
SLWHCG efforts have decreased hyacinth cover m the Basra, reducnon ofth.e, pl .ant to a .spsmm~le 19w ,ever .wotuathe_gonp to co fin  . e.p,o f,o   Lcast thee .more ?bj,  e o.f t, ropo , ,an
ongoing ettort to con’col hyacinth v~tmn a la,/l/-acre section ot me Stone caxes.tmsm, ana~sey,erat or,m,e ~as.m, s
upper-watershed tributaries, by ob~g~ Category 11I funding for labor costs, equ~pme.nt, materials, ana cnermcmsupplies. The Florin Resource Conser~ afion Dlsmct Econormc Development Corpomuon (FRED), a member of
SLWHCG, is applying for this funding on behalf of th¢ ¢on’xol group.

 i, th new g sto . .  .xp a. 0 to
acres m30to 45 days two~verton ana ~victmnata t~/~), etowever, acwt-tt.tae=ortsvall~sult.m..me _r_eaucu~o.n.~
hyacinth in the Basra to a level which will be easily maintained by regular SLWHCO control ~ac~v~t~es. era,m, zuttu
to 2002 the SLWHCG will resume its integrated hyacinth conWol program which optimizes e.ff.ecfiveness while
maintaining the lowest potential for environmental haxm. After the cofiapetitive, dense hyacinth Ls rein, ov .,e~t,,
ecologically essential native plan.ts upon which many. organisms .d.e1:~..d will..rqtum, ana~ox~gen teve~s
.sul:~Anfially increase..Our hTac~th control eff,o.~..au~ .to e.x’tm..d [’la~l .~ an0..I~IGT~, iooo,res?ure~
mver~0rmes) f9r fisl~, including ~..aerar~. en, to spn.tta~ .a~ .stnpe~ ~s.s, giant, gart.eLsnaK~e, ana rmgratq.,U om~s..
Downstream biota will benefit m.a~. ny uue.to me.re~ucuon. %m4.gra .ung nyacmm..t ue p,ro~qn,, .w~ .l~revmt m.e
expausion of this fast-grovang plant into haNtats of concern mclgctmg mstream aqnalac anu sna~e~ nvenne .aq .u~.c
which are in danger of bring ecdngically damaged and eventually lost due to the high siltation rates caused by this
plant.

Budget Costs
FRC’D is requesting $382,559 from the 1999 PSP. TI~ amount_accounts for a portion of the � "..~,.$547K,
necessary to continue a large-scale water hyacinth eradication ettort in the Stone Lakes Basin anal its lfi.b .uwi. "es mr
fiw~e year~.. P .aEi^’cipants of SL.WHCO have agreed to conlxibut¢ the balance of this amount $165K, in funding, labor
and materials, ffthis proposal ~s approvecL

Adverse and Third Party Impacts
Crops grgwing adjacent to chemically treated areas can be Lmpacted by contamination of irrig.@qn wat~ or
berbici~al drift. The FRCD, comprised of farmers and landowners, is especially sensitive to tins msue. ~ nese.
impacts will be avoided by maintaining no-spm.y zones around irr{.gation .diyersiq~, and by.using drif~ conlrgl, .a~ents
or pmssare reduction methods when wind condition.may cause chemical driP. when winm are strong, anu drift
cannot be abated, chemical application operations will cease.

Applicant Qual~cations
T~ app[icant~ Jack Wae_gell, serves as Chairman to the FRCD and was prev~onsly Dh~tor of t_he Florin .Soil ,
Resource Conservation District (1965-1985). The majority of supervisory tasks ~ be performed by Ro .o~rt Miller.
Mr. Miller is a certified a.griculmral engineer, with experience in {he development ot water.hyacinth control
programs, supervision ot numerous inlegrative pest management programs, and water quality sampling. Other
members of ~he SLWHCG have special qualifications and experience related to h?~-inth control.

The majority of the program’s control operations will be performed by conwactors working under the ap~.lican.t’s
supervi~inn. These conlractors have advanced Iraining in safe and effective handling of herbicides, ser~qltiV~ plant
species recognitior~, and vegetation monitoring.

Moni~orimz and Data Evaluation
The hyacin~ monitoring .~. ~am will detect and verify subtle clmges in plant cover as the plants .a_re rernove~L_.
Qnalified research staff will perform daily semi-quantitative and bi-&nnual intensive quantitative evaluatioN ottt~e
trealment areas. Using crilena slandardized by the C~omia Department of Boating ~nd Waterways, wo.rg crews
will rank the amount of hyacinth cover present in each treatnaent area on a daily bas~s, and prioritize wo~ schedN, es
according to results. Intensive quantitative sampling using permanmt line nansects will be performed be{,ore an.a
aRer each treatment season, allowing for statistical doeum~fitation of changes in percent plant cover over m.e project
term. The program will provide an analysis of the question: at what rate does the SLWHCG remove hyacinth
the Stone Lakes Basin? All data will be summariz~ and distributed to the funding agency and SLWHCG members
for review and comments.
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The removal of hy.aeinth is .�~:~c.~:l to improve the condition of the aquatic environment. SLWHCG anticip~..es tittle
or no chemical to be detected m the water following spraying. Waler qiaality and invertebrate populations w~thin
trealrnent areas will be monitored before and after chemical application using a program deri~ed-fi’om a California
Fish and Game protocol (1996) designed to assess the biological impa~t olaquatic herbicide application. The bio-
mouitoringpmgr~3.. ~ provide an analysis of the following questions 1)a what rate do herbicadal chemicals
applied to h~ac[nth..b%’ome undetectable, 2) does a sh.ort-term tmpact on biota occur .p~.st-trea .Vn .e% and 3 ) does .a.
long-term effect on baota occurs with time, after hyacinth removal. The results of the b~o-momtonng program will be
statistically evaluated and submitted for review by the SLWHCG and the funding agency..

Local Support/Coordinatinn with other Programs
Local support for the project is widespread, with landowners, agencies, and local businesses having much to gain
fi~m the eradication offl~is des~uctive weed. Letters of support are included in Apgcndix C. The coordinated
effo~s of these mulliple entities will er~s. ure �fficient and thorough removal of hyacinth. Eradication efforts are also
coordinated with those of the Califorma Department of Boating and Waterways (CDBW) which is attempting to
con~ro! hyacinth in adjacent water bodies.

The SLWHCG water hyacinth con~ol operations will be co~rd~ted ~v~th an existing education and public outreach
program in the Delta region. In an attempt to increase the �ffectiveness of hyacinth reduction operations throughout
the Della, the SLWHCG promotes public awareness and calls for commumty assistance in the control of ~ p~t.
The SLWHCG has been ~ded through a Category HI groat to develop and distribute a flyer which will des~ibc
deleterious effects of hyacinth and offer advice on preventing its di~erFLal. Throughout the Delta, bait shops, marinas,
boat stores and aquatic plant retailers have pledgedtheir ass’~ance in dispersing the flyer. A Sacramento Re~onal
County Sanitation District (SRCSD) hosted "Water Hyacinth Alert" web page, and a "Boater Alert" notificataon flyer
sent ~ath boater registration cards by CDBW are als~ coordinated with the program.

Compatibility with CALFED Objectives             ,
The fiyaeinth eradicati,o,n,~,rogram meets CALFED goals b3 improving the long-term condition of essential aquatic
habitats° Hyacinth ma) always exist vfithin the waters of the Delta system; therefore, a standardized long-term
cmdicatinn/monitoxing po.licy is an essential component of the CALFED program. The results of this project will
[.xvvide information which may be used to better m .m.~e other water hyacinth removal prog.ram:s.. In the Ecosystem
Kes’~iation Project Plan (ERPP), Vol. l~, CALFED designated con~l of water _hyacintfi in khe Stone Lakes-
Snodgrass SlouOa-Lower Cosumnes/Mokelumne complex as part of the vision for the No~da Delta Ecological Unit
(page 7.5). The management ofinvasive species was set as a priority for the Sacramento-San Joaquin Della
Ecological Zone (page 81 ). Under "Reducing or EllmLqating S~xessors, Invasive Aquatic Plants,’~Target 1 calls for
the ~0uction of total surface area covered by invasive non-riative aquatic plant~ within existing and open-ended
sloughs of the Sacrament-San Joaquin Della Ecological Management Zone, with a Pro~,~c Action to conduct
large-scale eradication programs (page 111~. The Action sets forth a ~oal of less than 1 Vo coverage of surface area of
the sloughs and channels within 10 years. ~l~e SLV~-ICG program ~vill meet this goal for the Stone Lakes Basin
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l]]. PROJECT DESCRIPTION

Proposed Scope of Work

Project Descriotion:
W. gter hyacinth, a non-native plant, is often grown in landscaped ponds, only. to be dumpod ha local waters when the
plant .overtakes its home... Boaters can acciden.tally transport the plant on trmlers or in bilge pumps. Hyacinth
reproauc.es at an astounam_n_ g rate. In one gTg.. wing .suas~ n twenty-fi.ve plants can.expand to cover 10:000 ~uare
.,meters oI water .sprf~c_ e (~arret 1989!. Un~ control .eliorts began m 1996, hyacinth covered approramately 35% of
me water surface m Stone L~kes Basra, and was raptdly expanding, causing harmfifl effects to wildlife and great
economic loss to local famaers.

The Stone Lakes water hyacinth control effort is an ongoing project intended to facilitate lo~4g-term control of water
hyacinth in the Stone Lakes 13~in, and prevent the expamion of this destructive weed. The Stone Lakes Water
Hyacinth Control Group (SLWHCG) includes representatives of government agencies, local bnsinesses avxl private
landowneas who are concerned with the.problems of hyacinth in Delta waters. The SLWHCG operated from 1996 to
1999..thrp.ugh en~ergency funds appropriated b,~,th.,e Sacrmnento County Bomxt of Supervisors, and supplemented by
coptnbataons fi, om all members of the group, wnne SLWHCG efforts have decreased hyacinth cover in the Basin,
reauction of the plant to a sustainable low level would reqt~xe the grg__up to continue the program for at least three
more years. The objective of this proposal is to s .us~," an ong.o.ing eff6rt to further redu6e h~acinth within a 13,717-
acre section of the Stone Lakes Bas~ and the basin s upp~ ~bu~aries, by obtaining,Category Ill funding for labor
.costs, .equipment, materials, and chemical supplies. With this funding, the SLWHCG will cofltinue to treat hyacinth
tot at least three years, using methods developed during the first four years of the group’s operations.

The cost and operations of the 2000 - 200.2. control effort will again be shared by multiple agencies and landowners.
SLW~-fl, CG membe~ have agreed to contribute $165K of the $547K needed to sustain the hyacinth eradication effort
over me next three years, if CALFED provides the balance.

Intended Atroroach to the Problem of Water Hyacinth Invasion:
The SLWHCG operates an integrated pro!~mi designed to optimize effectiveness while maintaining the lowest
potential for environmental harrh. Del~ending on the season, plant condition, and location, the SLWHCG utilizes
two herbicidal chemicals and various hand-redo .val methods to control hyacinth (see Tasks, Dcliverablcs and
P, lu~es, for expanded m..ethods).. Through morutormg and adaptive management techniques, the SLWHCG has
aeveLoped a number of lrmov~ve and successful approaches for large-scale hyacinth control. For example, boom
corralling, as fabricated .by SLWHCG, has dran’mtically decreased the time and effort involved in hand removal, and
reduces the need for herbicidal chemicals. Through Sacramento Regional County Sanitation District (SRCSD) field
studies, and in collaboration with other members of the SLWHCG, we have also improved herbicide application
methods.

The goal o.fthe progr’~ is to reduce total surface .area within the Stgne Lakes Basin waters to less than 1%. Once this
goal,m achieved, the.sm~ number of plants remam~..g (or plants reinlroduced into the system) will be maintained by
regtuar USFWS rnamtenance crews. These crews wtilseareh for plants tb_roughout the year.

Tasks, Deliverables and Phases:
Task 1: Control Operations
From March I to November 30 of each year, chemical control efforts occur on all suitable spray days, with
herbicide being appfied from boat-mounted spray rig~ or terrestrial sprayers. Suitable spray days have winds less
than 10 mpb, no detectable inversion layer, and no rhin in 12 hours. A two-person crew, consisting of a driver and a
,sl~ay~, operates a ion bo..at ~.ch ~ been m ~o~,,’.fi .ed to convey a 30-gallon sjpr.a, y rig. Crews use terrestrial sprayers
~,wne,~.m~ .h~nel .acces.s )s .re~mcte~ by ~.~ yacinth growth, cb2amel conditions (i.e., too shallow or narrow), or
~tue ta~.l¢ o.I a 0oat 1 .apnc .~a. g s~te..A.pp(o, xma.a~tl ~.three w..eeks after treatment, the crew remxns and treats plants again.~pmymg is repeated un~ tlae eradication otall :)lants wlth~ a section has occnrred.

Rodeo~_ herbicide is used most fi-equently due to its rehfively benign nature and low residual effect in water, and is
.most e~cient early in the growing season ~aqd on seedlings and plants just out of dormancy. Reward® is ~ on
.,l,,ate stage and late season l~.laq.ts whic.h tend to be resistao, t to Rodeo®. However, Rodeo~ is used again at the end of
me season when plants actively translocate nutrients to the roots.

It is imper~i__’ve that hyacinth be dislodged from non-target veg.e~’.’on and agricultural inigation systems. However,
cona-ol stafftake specific precautions, utilizing alternative eradication methods around these features. Herbicidal

I --019824
1-019824



spmyirl~ halts 20 meters short of any non-resiliem or special-status plant species, and, when using Reward®, t 00
meters snort of any irrigation intake valves.

When pg, ssib!e,,o,r w~, ere, imo. ed~,ate results are required (i.e., a pump is in .danger of being damaged), the cre.ws
remove nyacmm oy ~mno, u~ang long-handled pull forks. After the plants dry out on the bank, landov~ers dispose of

Once hyacinth has been removed from a section, .ad,~acent mats ~separate and disperse into the cleared areas. The
cl~ur~.ps are ,di~fi., cul.t t.o .t~ea. t and req~uire mo.re ~erb~ic~kde’ tha~. the large ~nfinuous .n~ats. In an atteg~_ t to increase

,emc~ency wa~e . ..mAr@v~.. g .use.o~ .e~e~:ve n_erp~c~oe.s, me crews u~ aboorrang method. When.floating
.opoms ~ stratega ,c;ally plac,,ed,,~e nu .gr.atlgn ot.plan.ts is prevented, allowing sprayers to ~ply herbicide to captured
plants, t’lants are atso corra~ea into a smg~e point along the shore, then removed by hand.

Task 2: Invertebrate Monitoring
Monitoring of the ".invertebrate community within treated areas will occur between June 1 and November 30 of each
year. See VL Monitoring and Data Collection Methodology for methods.

Task 3: Water Quality Monitoring
Monitoring of water quality within treated areas will occur from June 1 and November 30 of each year. See VL
Monitoring and Data Collection Methodology for methods.

Task 4: Water Hyacinth Monitoring
Crews monit~ each section for dea~/d.~flrtg plants, new recruitment, and movement of plants due to wind, currents,
etc. (see Monitoring and Data Collection Methodology below for methods). Monitonng of plants will occur from
February 1 to December 31 of each year. See VI. Monitoring and Data CoBection Methodology for methods.

Task 5: Project Management
Proj .ect.inamgement will consist of 1) supervision ofFRCD prg. j.ect responsibilities, 2) coordination of water
hyacm~ oon, tr,o, 1 efforts amo .rig SL...WHC.G m.e.mbers, 3 ) supeI~slon of contracted work, 4) and financial re~rt
preparation, vlanagement tas~ will ~ snarea ~etween the FRCD oh.airman and other volunteer FRCD members,
and a paid supervisor.

Deliverable 1: Qu~aterly Reports
The financial status of the project will_~ summarized and presented to CALFED four times per year, by the 10~ day
of the month following each quarter. This report will include all components described in Attactiment C of the
February 1999 PSP.

Deliverable 2: Annual Reports
Inf,onm.. fiq.n o .btal,ned m.o, mtori~.g efforts will be summarized and reported annually. Dailz, pre?. and post-season
analysis orwater nyacinm condition will be summarized in re~arcfi paper format and will include thorough
me .th.eds, re .s3flts and discussion sections. Included in this annual repq..rt will be the results of invertebrate and water
quality momto, ring.,All reports will be placed in,to a format compauble wi@ MS Access, and supplied to the funding
a~enc~, as weu as me SLWHCG for re~4ew ano comments. The due date mr the annual reports will be December 31
oI each ye2r.

Deliverable 3: Final Re~ort
A final~ .r~port will ~ submitted to.CALFED which will include a summaly of all project monitoring, and financial
dat~ I ms report will be presented to CALFED by December 31, 2002.

Pmiect Schedule:
Th~ corm’ol..p~ogram will~.occur ~ three one-year phases. CALFED could potentially fund one, two or ttgee years of
operations. Monitoring otinverteiomtes or water qualiw could also be eliminated fi’6m the pmglam. A schedule of
phases and rusks is provided in Table 1.          "
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TABLE L
Start / Cnmpletion of Specific Tasks

Task Phase I Phase 2 Phase3
Start / Completion Start / Completion Start / Completion

Task I: Growing Season Mar. l, 2000 / Mar. l, 2001 / Mar. 1, 2002 /
Operations and Maintenance Nov. 30, 2000 Nov. 30, 2001 Nov. 30, 2002

Task 2: Invertebrate Sampling Jun. 1, 2000 / Jtm. 1,2001 / Jun. 1, 2002 /
Nov. 30, 2000 Nov. 30, 2001 Nov. 30, 2002

Ta~k 3: Water Quality Sampling Jun. 1 ~ 2000 / Jtm. 1,2001 / Juru 1, 2002 /
Nov. 30, 2000 Nov. 30, 2001 Nov. 30, 2002

T~k 4: Water Hyacinth Mor~toring Feb. l, 2000 / Feb. I, 2001 / Feb. 1, 2002 /
Dec. 31, 2000 Dec. 31,2001 Dec. 31, 2002

Ta~k 5: Project Management J~m. 1, 2000/ Jan. 1,2001 / Jan. 1, 2002/
Dec. 31, 2000 Dee. 31, 2001 Dec. 31, 2002

Location and Geographic Boundaries of the Project

The project is located within the Sacramento River watershed, north of the confluence of the Costmmes River and
Mokolumne River, in Sacramento Co.uuty. Eradication will be performed within the Stone Lakes Basin and upper
lributaries of the Basin (Map I). The Basm is comprised of 250 acres of rnanaged waters and includes the Southern
Pacific Railroad borrow channel and associated lakes and sloughs. Durhag heavy rainfall events the ~northem-most
end of Stone Lakes Basin receive water i~om Mon-ison Creek; while at the southern end, the channel connects to the
Snodgrass Slough systern, which is linked to the Mokolumne Delta ConWol operations within the upper v,~atershed,
including Laguna Creek,. Elk Grove Creek, Mortison Creek, and Union House Creek, will occur up to Highway 99.

While the majority of the Basin is occupied by the Stone Lakes National Wildlife Refuge, other land owners include
the USFWS,_Dephmp. em of Water Resources, Sacram,,e~.~ County Parks and Recreation Department, Caltrans,Sacramento Regional County Sanitation Dislrict, and wi’~ ate land owners.

IV. ECOLOGICAL AND BIOLOGICAL BENEFITS

Ecological and Biok~gical Bonefi~s

Primary Benefit and Scientific Ouestions:
Water hyacinth in the Stone Lakes Basin will be reduced to below 1% cover, allowing for long-tema control by a
small-scale maintenance operation. The long-term reduction of hyacinth, and the reduction in ~e amount of
chemicals required to control hyacinth will result in ecological and economic benefits. Monitoring effo~
provide an analysis of the scientific questions, which include, 1) at what rate do herbicidal chemicals applied to
hyacinth become undetectable, 2) does a short-term impact on invertebrates (e.g., reduction)occur post-treatment,
and 3) does a long-tema effect on ]nvertebrates (e.g. overall increase) occur with time, after hyachath removal.

~nd: Strc~ors Addressedesirable species interactions; competition from introduced plants: Ecologicafly es~ntial native plants,
upon which many orgaNsms depend, are prevented from germinating bythe hyacinth which blocks almost
all light and out competes native plants. The project directly addresses this stressor by removing invasive,
non-native, water h~.acinth from the Stone Lakes Basin.

# Water quality; low dhsolved oxygen conditions: One acre of hyacinth can deposit approximately 500 tons
of rotting plant material each year, burying benthic organisms and decreasing the water’s oxygen supply
(Raynes 1964). Large-scale fish kills have resulted fr6m complete depletion of oxygen under hyacinth rams
(Tknmer and Weldon 1967; Sharma et al. 1978). Following the removal of hyacinth, oxygen levels will
increase substantially over pretreatment levels.

# Chann,el form changes; channel aggradafion due to fine sedhnen~s: Siltation rates wilhin the Stone Lakes
Basin s shallow sloughs and channels will decrease after the dense, continuously decaying and sediment
trapping hyacinth mats are removed.
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~: Species of Concern
O Fish: Fish are adversely affected by increasing hyacinth density which causes a decline in critical and

significant food sources, zooplankton and pfiytoplankton (Gopal et al. 1984; Scott et al. 1979). In shallow
water, where tidal action sweeps hyacinth roots across the substmte, benthic communities are disturbed as
turbidity, is increased. TypicalDelta fish, both native and non-native, are present within the Stone Lakes
Basin. In addition to increased oxygen levels, the program will result in a_lqng-term increase in benthic and
planktonic invertebrates, encouraging the return and expansion of many fish populations. The return of
beneficial aq .u~i..’.c plants, including native species, will enhance food and shelte~ for all native biota.

tI~ Sacramento spllttail: Pogonichthys macrolepidotus, a native minnow, is probably present within the Stone
Lakes Basin, as these fish prefer slow-moving water and dead-end sloug~ in areas ~taich are subject to
flooding (Stone Lakes Nalaonal Wildlife Refuge EIS 199 l ). The adult of this species prefers Large stretches
of open water. However, in Stone Lakes Basin,. hyacinth covers .map, y of these !.d..egl areas, and displaces the
emergent vegetation that the splittail requires for spawning. Hyaclntli control will increase total habitat area
 oy the

~ Striped bass: Morone saxaalis, a sought-after sport fisl~ requires open water in which to feed and broadcast
spawn their floating eggs. The USFWS has identified Stone Lakes Basin as potential rearing habitat for
slrip~d bass. By reducing float~ aquatic vegetation, the hyacinth control program will improve habitat
cotiditions for stfi,.pe~i~ bass within the basin.~1~ (~ianl garter suake. The removal of water hyacinth will allow for the establishment of giant
garter snake preferred vegetation types, incl .~.’. g rule and cattail.

~ 1Vibratory birds: Few birds are capable of utilizing hyacinth-invaded habitat. It is nearly impos~_ ible to swim
if/rough, and prpvides only low-quality foraging habitat. Hyacinth removal will open water ~-face for
foraging wat6rfowl. Forage fish, including threadfin shad and ..,Mississippi silverside, have been observed
North Stone Lake. Populations of these important l~tey species will be ertl~mced with hyacinth removal,
further increasing the aquatic food base.

~: Habitats of Concern
~nstr~am aquatic and.shaded dverine aquatic: The hyacinth now occupying the Stone Lakes Basin, iflett

unchecked, could potentially expand from 10 acres to 80 acres in 30 to 45 days (Wolverton and McI)onald
1978). Living and dead roots v~thin the water column create a continuous vertical net which traps fine
sediment. This sediment, along with a constant .supply of decaying material, accumulates under mats,
inca’ea~4~ siltation ra~es (Mitsch 1977). Lakes, slo6g[~s, and smal[eharmels eventually fill in arxi dipappear.
However, the eradication program is preventing, an6 will continue to prevent the ~ex~_’on of this fas~-
~tbiwita~ plant, decreasing siltation rates, slowing aggradafion, and preventing the loss of these valuable

O Tidal ~retmial aquatic habitat: In the downslream reaches, this habitat, in addition to those listed above,
will benefit fromlayacinth removal, as dispersal from the Basin is reduced.

DurabiliW and Adantive Management:
Once hyacinth in thb basin has been reduced to less than I% cover, it will be easily conlrolled through small-scale
rna~tenance. An infestation such as ~ which was allowed to develop in earlier years will not be allowed to occur
again. Information gathered through the monitoring program will allow tbr the development of enhanced hyacinth
removal methods. By adapting chemical and manual control methods, the SLWHCG has ~ increased
efficacy, decre,ased chemical usage, and reduced costs.

Other Fundirm Sources and Prom’am Comoonents:
FRCD will c6ntribute approximately 2500-hours of volunteer labor. This time wil! be donated by FRCD members as
they rrumage, coord~ate, and monitor program actix~ties.

Since 1996, the agencies and private landowners of SLWHCG have supported SRCSD and USFWS eonlrol efforts
with an average annual amount of $57,000 worth of equipment, materials, and in-kind services. This level of support
is anticipated to remain constant until such time as the x~er hyacinth infestation has been reduced to a level that can
be handed as part of the routine management of the Stone Lakes National Wildlife Refuge by the USFWS.

The USFWS has been granted $35,000 from the National Fish and Wildlife Foundation. qqais funding will help to
support USFWS water hyacinth control operations during the 1999 season.

Hyacinth control upemfions will be coordinated existing education and public ou~v, ach activities in the Delta region.
In an attempt to increase the effectiveness of hyadnth operations in the Del~, the SLWHCG promotes public
awareness and calls for commtmit~- assistance in the conlrol of the plant SLWHCG has been _grin. ted $9600 in
Category I]I funds to develop and distribute a flyer which will describe the deletedons effects ofbyacinth and offer
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advi.’ce on pre.v.enting its dislx~. Bait shops, marir~ ,, boat stores .and aquatic plant retailers have pledged th~dr
.asst?~’tan_ .ce m a~spersmg ~eflyer. An.SRC.SD hosted ’Water Hyacinth Alert" x~eb page, end a "Boater Alert"
notmc~on flyer sent w~th boater reg~stmuon cards by CDBW are also coordinated wath the program.

Ctm’ent Status and Accomplishments to ~e:
13~, .ty~,een the m. onths of Jtdy and December, ! 996, the SLWt-!CG reduced hyacinth cover by 85%. Five large mats
wracn.cov.ered approximately 5.0 acres have been. co .m.pletelydissolv~ and plant deusity .ad~ac~.nt to the bahks has
~bee,n st .g~.canfly d .e~r~.. It ts now apparent ttmt if the FRCD p0mon ofthe program ~s funded, pgteatial exists
ior nyacm~ to be reduced to a level that can be controlled by a smal!-scale ~ce operation, xTvhich will be

by  SFWS.
,Thro.ug~. monitoring and adaptiye management, SL.WH~.G has de.veloped a number of innovative approaches to
n, yacmtn ~ntr9.1. Boo~m c~o ~ ~rr~, a ! .ec ,hniq ,ue which utilizes equipment fabricated by SLWHCG, has dramatically
~ me ume ana el~ort Uwolvea m h,afia removal, and reduced the need for chemicals.

~ALFED goal. tong-term condition of essential aquatic
therefore, a standardized long-term

The results of this project will
programs. In ERP, Vol. II,

kThe

81

~ Joaquin Delta

~LWHCG program will meet tiffs hree years.
System-Wide Ecosystem Benefit:
~V .a~:9"" hyacinLh mi!~aes to the ~outhern end of ~e Stone Lakes Basi~ and ~reads throughout the Delta, where

eradication ellorts by the ~Cq)BW are abated by the ~ady supply of plarrts. A secondary benefit of the project will be
inq-eased effectiveness ol cona-ol efforts in downstream waters, where the CDBW is attempting to develop a low
maintenance control program.

Compatibility w~a Nan-Eco~stem Objt~tiws

Social:
¯ R~r~atian: Boat access is h-apeded and engines are damaged ~n areas where hyacinth mats have blocked

channe .1~ or launch..rfagaps. The pqten’da~, f6r recreational fishing is decreased due to the reduced fish
p~.~ul. ~ous~; and ~s,hing, ac .cess .~, lost when ~nse mats co~,er the ~ surface. Boating and fishing l~tential
w~tnm the ~tone La~es r~asm will increase subs~mfially wire a reduction in hyacinth cover.

¯ Human health: Hyacinth provides ideal habitat for mosquitoes, a vector of human diseases
(Sucha6t et al. 1981)~ Mosquito populatiorts ~//decrease when hyacinth is removed.

~ 1~, blic ontreg~ Ch aa~d aesthe.lies: The Stone Lakes Basin is an inte .gr.al part of our natural
history, an~ provide.s, excel/ent b~ling and nature walk opportumties. Control of exotic weeds allows for a
mo.~ appealin~ env,~’ortrg, en~t for wildlife vie~ver~.: as welI as the wildl~t~ they have ~me ~,see. Many local
,r~s2o~e.a~ ,,~, n.a w~e., ~ena ~.mge tot~ spun_.~.red by the USFWS: An annual public evem, Walk on the
wuosme, trangs mousands to the area, artd includes tours and displays fi’om many organizations.

~ Reduced damage to ~agric.ulmr~ ~.ulpmeat, irrigation struam-es, and channels: Hyacinth can damage
p~umps., and ~luce uow uarough Lmg~on .card. s by 40% to.95% (Bogart 1949; Gusc~o et al. 1965).
Age9. c~es and farmem h,3ve .reported econormc 1o..s~. s due to .mcreasedlabor costs (for hy~..inth removal) and
repa~ .costs.. Once hyacinth ~s. rem?yed, those w~thin the Basra, as xvell as downstream, will benefit tiom a
reduction m long-term costs, including the costs of la~ge-scale channel dredging and pump repair.

~ lncr~t~i water supplies: The high evgE~tren~_ iration rate of hyacinth, plus its large storage cal~ci~y,
ac~counts for a loss of up to 38.68 acre-inches of water per month over the normal evapqralion rate of an acre
9rope~, w~.ter..T~s amount o[w~. ter could irrigate .a~ acre of corn for one year. Hyacinth removal will result
m a reduc~on tn evapo-transptraUon and sedirnuntanon rates, ~d more water will be available to farmers as
well as wildlife.

¯ Businesses: Marin~ will benefit from reduced control costs and increased fac~ty use.
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~ Flood protection: Economic losses have resulteci from fl?od~.’., g which occurs, whe~n de,ns~ ~ hinder water
conveyance. An immediate benefit of hyachath removal ~ be the prevention o~ SUCh nooatng.

V. TECHNICAL FEASIBILITY AND TIMING

ARernative Methods
The SLWHCG considered several alternative methods of hyacinth eradication, including various biological control
methods. For example, two species ofw .eerie. and a fungus fo ,mge.~cl~ively. upon hyacinth. H.o, wever~ the.se,
control agents do not reproduce as fast .as .~hy.acinth and can n,ot s]gnm .cgntly.,redu, ce cove ,~e. wrmeLm_ ~namca~
harvesters allow rapid removal of hyacinth, they can not reach pmnts along me more, ana cost up to 73 times more
per acre than chemacal control.

Pcrm~ and Compliance                                                .       . .
The SLWttCG complies with all ~,plicable laws and regulations. Sub-corm’acted sprayers will use herbicides
through a"permit to apply pesticide obtained through the Cour~ty Agricultural Comrrassion (CAC)o The spray~,e~s
will report chemical use rates to the CAC. The State of California Department of Pesticide Regulation req,uar~. ~ mat
any applicator of a ix~’ticide either holds, oris su2ervised by someon,e who ~ol~ds; a ~ ~Q~lifi,ed ~l~pfi .cator ,C, ,e~tificgt. e;
The sub-conwactedsprayer will hold such a certificatel FRCD complies wire renerat rows oy iot~owing a~ cnermc,~
labeling procedures for ~toring, mixing, loading, applying, and disposal.

The project complies with, and supports ecosystem enhancement goals set forth in the NEPA document, Stone
Lakes National Wildlife Refuge EIS, 1991.

Other Implementalion Issues
The SLWHCG foresees no additional implementation issues.

VL MONITORING AND DATA COLLECTION METHODOLOGY

Biological and Ecological Objet~,’es

Daily and Periodic water Hyacinth Monitorin~z:
ll~ Obj~tlv¢: Reduce the surf~aee cover of water hvadnth to less than 1%.
!1~ Qucslion: At what rate does the SLWHCG re~ove hyacinth from the Stone Lakes B~. ".m?     .
At~ the substantial 1996 control success, hyacinth .~luqaon.esthnates were easily facilitated .ti~ongh vtsual
observations or aerial photography. Presently, with hyacinth m narrow .bands along ~e shorel~in~, .and as~,the
.r~nalning plant cover approaches zero, we require greater precision to detect minor claange.s..t~xe~., o.n o~mese
char~, es ts Eritical to determine whether the plant is acraally being eradicated or merely maintained m ~ts pNsent
condilion. Cover (% plant cover per w~ter sf.trface area) may be determined by various means (Bonham.1989).
Modified point sampling, as ~ ~ the Florida Department of.Natural Resources (Bartodzieg ar~,Lesh.’e.,1991 ), and
other less intensive methods u ere r~jected for their mabifit7 to aetect minor c..ly~, ges. _Two t?pes ojnyacmm    .
monitoring will occur throughout the three year-long phases (Table 2). In additaon to tormal moratormg, FRCD will
continue its photo documentation program tn which ififested areas are photographed before and atter lrealment.

Biomonitorin~:
t1~ Objective: Improve the ~ondltion of the aqtmti¢ environment in the long-term wide

minimizing ~mpaets to lhe environmentin the short-term.

l) at what rate do h¢.rbieidal chemicals appli~l to h.vaci~th become undetectable,
2) does a short-term nnpact on biota occ~_post-treaanent, and
3) does a long-term effect on biota occur with time, after hyacrath removal                .

Aquatic invertebrates arc used by multip]c State and Federal agencies in the assessment of.o.verall .aquatxc h~th. The
comp|cx invertebrate community is affected by dissolved oxygen lcvds, temperature, turNdity, an~1 ~
chemistry. Invertebrates also serve as an essentia~ food base for fish and waterfowl. While a main objecuvc ot me
program i~ to increase fish and bird populations, the ~ .xp~.. ion of. such .populations..may~ ta~.c month~ to
occur. Invertchrates coloni~ suitaNc environments rarity, ..~.d mv~cbrat,e ~mplm~ ~s tar more cost
Monitoring of water q~Jity and invertebrate commumaes ~ occur u~’ongncut the LrLrec-ycar progranL

Monitoring Parameters and Data Collection Approach
Daily WaterH~:                                              ’    will
Daily reporting will be m..oLE, led atL*r ..sgmpling protocol .developed.by. the C.DBW (Tab!e 3)...,Each wor~ crew.
peffo.rm a daily survey w~thin a prescnbe~l.. ~area, .mad serraNu,~’~q~ ~tata~..,,~e, ly_,estwna.t~e water hy~ac~m~ p, ~t ~t~seO on a
ianking scale (modeled atter Summary of Operations, Water tayacmm control t’rogram, c~)~ w ~ u~ ¢). ~ ne crews
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will also recordplant condition (i.e., healthy., dying, dead) and flowering phenology (% flo.w~. " ,g~, and s,u~est
appropriate eqtupment for the treamaent of the area, (i.e., Jon boat, terrestrial, hand removal, etc.). ~ nese oany reports
will also serve to evaluate the respome of hyacinth to treamaent.

Periodic Water Hyacinth Monitorin~z:
An inLmsive quantitative sampling pro~xn will take place at the.beginning and end of each ..t~-ra, tr~.,ent .~aso.n. The
SRCSD will monitor total cover in Bas’m waters to predict control costs, and .s .har~_ the data with omer agencies.
Research staff will ~ a.line-" .a’~ercept m .et.ho~,_ m.odiiied from.,yansley, and to ,es~, te,.the tptal cg.ver of
hyacinth present within me total project site. eacta wansect will extena perlx~Oactua~ a’om me sno .retme i~ a 0astance
equal to one half the distance to the opposite shoreline. Distances val! be calculated beforehand using aerial photos
and/or GPS coordinates.

Biomonitoxin~:                                                    .
The biomollitoring _pp3gram is derived from a California Fish and Game protocol (1996) des~gned.t..o assess
biological inlpacts of aquatic herbicide use. The procedures include: chemical analyses for diquat di0romiae.
(Reward®) and gl~phosate (Rodeo®) residues, and population monitoring of benthic and planktonic invertebrates.
AppendLx A contains expanded biomonitoring methods.

Data Evaluation Approach

~¥ Wat,~r Hvacinth Monitorina:
An area which exhibits diminishing ranks ,,~ be indicative o.f a successful control method, while.rank increase mill
demonstrate that a method was inmfl~cient. The .amount of .maae ~..d the expe.nse.necessary to .mauce an area to a
lower ranking will be derived from the results. This irttbrmat~on vall be shared w~ other ~genc!es to compare .
efficiency ancq estimate Ions-term control costs. Periodic moni_tori~..K will yield precise com .Earatwe" data to be ttsed m

a mfisfical analysis of hyacinth population Iren& overtime....Q .Q .Q .Q .Q .Q .Q .Qq~ staffw~.l repo~ .fro .dings u:s. mg ~
research oaoer format including th6rough methods, results and discuss~.on sections. This information will be
submitted damually to CALFED and SLWHCG members for their rexaew and comments.

Biomonitorino:
Results ofthebiomonitoring program ,~511 be ~y~d~ us.ing. ~Studen.t.’£t-tests, ,and biotic,indiq~, ’,mclu.~ the.,
Shannon-Weaver diversity index. Analysts wih ict~..t, qy s~gnm..cgnt a~.ere.n~ces t~etw~n aexecte~, c.ne~, era. resaa .u~s.
and community abundance!diversity. The results will be placed into scxentific report tormat and suornltted annuaLty
to CALFED and the SLWHCG.

Tabl ~ 2. Monitoring and Data Coll~ ~on Information

~.v~L~ON TO BE MONITORING DATA EVALUATION COMME, NTS/D
ATED PARAMETERS AND DATA APPROACH ATA

COLLECTION APPROACH PRIORITY

At what rate does t~e SLWHCG Change in cover of water surface- Evaluated rate at which cover A trend toward
remove hyacinth from the Stone LakesDaily ranking -CDBW method increases or decreases aider less than 1%
Basin? Periodic analysis using line-intercepttreatment cover by 2002

At what rate do herbicidal chemicals Amount of chemical detected in Consfiaiertt concentrdaon No significant
applied to hyacinth become water column before and a~ compared using Student’s t-
undetect~le? interwaJs 0a’~r treatment test indicates success

Dees a short-term imjx~.ct on biota Abundance and diversity of aquatic Shannon-Weaver diversity No significant
occur post-treatment’? invel~eb~zs, sampled before and index - compared with difference

after a’eatrnant Students t4est indicates success

Does a lang-term effect on biota occur Abundance and diversity of ~qua~_ "cShannon-Weaver diversity .A significant
with time, after hyacinth removal? invertebrates, sampled before and at index - compared with increase

inter~als ~ Ireatment Students t-test indicates success
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Table 3. Ranl~n~ Scale for Daily Renor~in~ of Water Hyacinth Coyer
RANK DESCRIPTION

1 Observers must search, hunt, and peck, to locate wa~ hyacinth.

2 Observe~ can easily spot plants floating ~s singles or dinner-plate sized groups.

3 Plants are found in small non-continuous mats, 20~30 it. long, and no greater than 30 ft. wide

4 Plants are found in large, conlSnuous mats gTeater than 30 ft. wide

5 Plants ~re found in large, continuotts m~as greater than 30 It. wide and are causing or will cause problems ~d need
immediate attention.

County Notification
,Th, 5 Cpunty of S,.ac_r2om_en .t9 has .bgen notified of.~s proposal for funding thxough a letter directed to Sapervisor Don
Nottoli (Appenolx B). This ongoing water hyacinth control program hag been coordinated and partially funded
through the County of Sacramento.

Support of Local Groups
Local support f.oy. project activities is widespread, with State, Federal and local agencies, landowners, and local
businesses working cooperatively. Letters of support are included in Appendix C.

Affeaed Landowners
All affected landowners have granted permission for access onto their propeW. Letters of support and permission are

IMb~ Outreach
The SLWHCG water hy.acin.th control operatious will be coordinated with an existing education and public outreach
lrtograna in the Delta ragmn, in an att~..pt to increase the effectiveness of h~acintl) reduction operations thrott~hout
the Delta, the SLWHCGprotnotes public awareness and calls for cornmuntty assistance .in the control of_the
The SLWHCG has been ~funded through a $9600 Category III grant to develop and distribute a flyer which ~
describe the deleterious ettects.of hyacinth and offer affvic~ on prevent)lg its dispersal. Throughout the Delta, bait
shops, marinas, ~at stores and aquatic plant retailers havepledged their assistance in dispersifig the flyer. An
SR,CS, D W ter, r  inth Alere’,, b page, a "Soarer Aim" no.cation  yer ,¥ith boat  regi aaon
cards oy ct)bw are a~so coordinated with the program.

Third Pa~. Impacts

ost lands adjacent to the open water habitat of the Stone Lakes Basin are agricultural. Crops such as tomatoes,
corn, and grapes are often produced near areas of water hyacinth receiving chemical treatment. Drill from these
chemical sprays ~uld.potentially damage adjacent crops. Many of ~ese~ crops are also irrigated with the water from
. .tregtm..ent areas, tLertam chemicals used-in the treatment of water h) acinth can damage crops if applied directly to
magat~on water.

~ The FRCD, comprised of farmers and landowners, is especially sensitive to this issue. These impacts
will be avoided by main " _tail?irig no-sp~y zones around irrigation diversions. Here, hyacinth shall be either rr~ually
removed or treated with a cherhical labeled for use in irrigation water. All chemicals shall be applied only as direetht
by the label and by local restrictions set by the CAC. To avoid drift onto crops, no chemical sfifill be applied when an
inversion layer is present or if winds exceed 10 mph. If winds are in excess of 5 mph, drift control agents will be
used and spray pressure will be decreased.
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Budget

Owr the next three years, an estimated $547K will be needed to eradicate water hyacinth from the Stone Lakes
Basin. The FRCD is requesting a total of $382,559 from CALFED to fired a substantival poaion of this eradJcation
program. The balance of the fdncfing will be provided through equipment, material, and labor conlribufions from
oth~ members of SLWHCG. Tables 4- 6 specify the breakdowri of costs for each project phase and rusk for which

TABLE 4.
Breakdown of C~t Estimates for

Proposed CALICED Funded Tasl~ in Phase I*

T~k Direct Direct Service Materials Miscellaneous Overhead T~Yml Task
Labor Salary and Contracts and and other and Cost
Hours Benefits Acquisition Direct Cc~ts Indirect

Costs

T~sk 1- 0 $0 $79250 $10,000 $4,000 $0 $93,250Growing

T~k 2 - 40 $1000 $9,482 $0 $100 $0 $10,582Invertebrate
sampling,

Task3- 4o $]ooo $~4,2~ ~o $]o~ ~ $15340water.q~y

Task 4- 415 $10,375 $0 $500 $100 $0 $10,975Water hyacinth

moni~a-hg and
rewr~g
Task 5 -Project
Management 240 $6,000 $0 $0 $0 $0 $6,000

I PItASE I $136,147
TOTAL

* Phase I conesponds to all work to be completed between Jan. 1, 2000 and Dec. 3 I, 2000.

_D~’t~ - to_tal number ofpermn hottrs projected to accomplish the designated task and ph~e.
Direct Salary and Bcnelats - total amount of funding needed to comp~msate (in sah~, and benefits) direct labor hours necessary to
accomplish ~ designated task and phase.
Se~ce ~ - fun .d~,g .needed ~ conWact wi~ outside entities to accomplish tasks l~at cannot be completed in-home. May include
conwactea sprayhg, aerialpnotograpny, or mechanical hz~-vesting.
Materials md A _cqu~ifi0n Costs - funding needed to cover predictable material costs such as herbicides, spreader/sticke~
agents, fuel, and bboming nmteriais.
lvlis~llancour~ld other Direct Costs - fimding needed to cover m~ellaneous costs: equ~nent maintenance and .repot.
Overhead ~and Indirect Costs - ind~’ect overhead co~: payroll, insurance costs, processing, and general Mmin]sW~on.
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TABLE 5.
Breakdown of Cost F~timates for

Proposed CALFED Funded Tasks in Phase

Task Direct Direct Service Materials Miscellaneous Overhead Total Task
Labor Salary and Contracts and and other and Cost
Hours Benefits Acquisition Direct Costs Indirect

Costs Cosls

Task 1- 0 $0 $71~325 $9,000 $4~000 $0 $84,325G~owing

Task2 - 40 $1000 $9,482 $0 $100 $0 $10,582
samp~g,

sarn N 

Task 4- 415 $10,375 $~0 $500 $100 $0 $10,975Water hyacinth
er~:ficatlon

monit~ing and

Task 5 -Project
Management 240 $6,000 $0 $0 ~ $0 $6,0~

PHASE II $127222
TOTAL

* Phase 11 coaTes~nd.s to all wc~k to be completed between Jan. 1,2001 and Dec. 31, 2~ I.

D~ect Labor Hours - total number of person ho ..u[s projected to accompli~ the designated task and phase.
Direct Salary and Beoefits - total amount of funding needed to compensate (in salary and benefits) direct labor hours necessa~, to
aceomplish dae designated t~k and plwse.
~ - funding needed to cenlract ~ outside entities to accomplish task~ that cann~ be completed in-house. May haclude
contr,~--~:l spraymg~ .~.~ I~hotography, or mechanical harvesting.                                           .
Materials and Ac~uis~aon CoslZ - fund~_g needed to cover predictable material costs such as herbicides, spreader/stickers, driR cont~l

!~]izcellw~eous and oth~ Costs - funding needed to cover miscellaneotts costs: equipment maintenance a~d repak.
Ove~ead Labor and lndirec~ Costs - indirect ovedaead costs: pay~ll, insurance c~sts, processing, and general admirfisWation.
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TABLE 6,
Breakdown of Cost Estimates for

Proposed CALFED Funded Tasks in Phase

Task Direct Direct Service Materials Miscellaneous Overhead Total Task
Labor Salary and Contracts and and other and Cost
Hours Benefits Acquisition Direct Costs Indirect

~osts

Task 1- 0 $0 $64,193 $8,100 $4,000 $0 S76,293

opetatians and
maintenance

Task2 - 40 $1000 $9,482 $0 $100 $0 S10,582lnvertebram
~mp~ng

T~sk3 - 40 $i000 $14240 ~0 $[00 $0 $15,340wa ..qua y

"task 4- 415 $10,375 $0 $500 $100 $0 $10,975Watt" hyacinth
etadica~on

~ .’g and
g

M~gemant 240 $6,0170 $0 $0 $0 $0
PHASE IB[ $119,190
TOTAL

* Phase llI con’esponH to all wod~ to be completed between Jan. l, 2002 and Dec. 3 L 2002.

Direct Labor Hours - total number of ~ ho .ms. projected to accomplish ~e designmed task and phase.
Di~ct Salary and Benefits - total amount of funding needed to compensa~ (m sala~ and beoefi~s) direct labor horns necessa~ to
acconlplish the designated task and phase.
~ Con~ - funding needed to contract with outside entities to accomplish ~asks flint caan~x be completed in-house. May include
cmlracted spmyhag, aerial ~hotography, or mechanical hm’vestmg.
Materials and Acouisition Cos~ - funding needed to cover predictable matedal costs such as berbicid~, sprceder/stickers~ drift comrol
agan~ fuel, and booming matefiaJs.
Miscellaneous and o~herDirect Costs - funding needed to cover miscellaneous costs: equipment maintenance and typair.
Overhead Labor and Indkect Costs - indirect overhead costs: payroll, instwance costs, processing, and general
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Polential for Incremental CALFED Funding for Distinct Proiect Phases: Phases for the water hyacinth control
program have been defined at one year intervals. Phase I will begin on Jan. I, 2000 and end Dec. 31, 2000,
follow@ by Phase lI in 2001, and Phase I~ in 2002 (Table 7). CALFED could potentially fund one, two or three
years o~ operations. Monitoring of invertebrates or water quality could also be eliminated fi’om the program.

TABLE 7.
Start/Completion of Specific Tasks

Task Phase I Phase 2 Phase 3
Start / Completion Start / Completion Start / Completion

Task 1: Growing Se-,tson Mar. 1, 2000 / Mar. 1, 2001 / Mar. 1, 2002 /
OpeY~,ions and M~ten~nce Nov. 30, 2000 Nov. 30, 2001 Nov. 30, 2002

Task 2: Invertebrate S,~anpl~ng Jun. l, 2000 / Jun. 1,2001 / Jml. 1, 2002 /
Nov. 30, 2000 Nov. 30, 2001 Nov. 30, 2002

Task 3: Water Quafity Sampling Jun. I, 2000 / Jun. 1, 2001 / Jun. 1, 2002 /
Nov. 30, 2000 Nov. 30, 2001 Nov. 30, 2002

Task 4: Watar Hyacinth Feb. !,2000/ Feb. 1,2001 / Feb. 1,2002/
Monito~g Dec. 31, 2000 Dec. 3~, 2001 Dec. 31, 2002

Task 5: Projec~ Management Jan.l, 2000/ Jan.l, 2001/ Ja~ I, 200"2/
Dec..~ I, ~000 Dee. 31,2001 Dec. 31, 2002

IX. COST-SHARING

Since 1996, the agencies and private landowners of SLWHCG have supported SRCSD and USFWS conlrol efforts
with an average annual amount of $57,00.0. worth ofequ~pm.ent, material-s, and in-kind services. In 1999, these same
group participa~_~ ~ anticipated ~o contribute approxtmate|y $55,000 dollars ".re.equipment, materials and in-kind
ser~ce to an e~.ort that will ~ be funded by _$3.5,000 in grant funds f~om the Na~orial Fish and Wildlife Federation
(NF’~. ’F) ~ ..e~d, th~.o .ugh the .USFWS. Thi.s lev.el of support (approximately $55,000 per year) is anticipated to
remain constant unva suct~ m’ne as ~e water hyacinth int~afion has been reduced to a level that can be bandied as
pa~ of the routine management of the Stone L~kes National Wildlife Refuge by the USFWS.

X. APPLICANT QUALIFICA ~TIONS

Super~Ssion of sub-contracted work, monitoring of water h, yacinth condition, and ~.fion of quarterly and annual
reports will be performed by Robert S. I~,filler. Mr. Miller s biosketeh has been provided below. Jack Waegell, as
Chairman of the FRCD, is the applicant for this funding (see biosketch below). Other voluntary members of FRCD
will assist Mr. Waegell In overseeing the program. Program activities will be coordinated through Tom Harvey,
Refuge Mar~ager, USFWS, and Bryan Young, Natural Resource Supervisor, SRCSD, who will-serve as consultants
to FRCD (biosketches- Ap .pendix D). Tom Harvey will also be responsible for the USFWS long-term maintenance
program, at~er the intensive tlaree-year project is completed. Sub-contracted work will include chemical application
on watex hyacinth, hand removal of v~ter hyacinth, and collection of .samples for the biomonitoring pro .grin. All
assigned spm.~.ers will be lrained in the safe and effective handling of herbicides, and recognition ofsetts~tive plant
species. Qhalified research consultants v~fll collect samples for biomonitoring tasks. Analysis ofbiomonitoring
smnples will be sub-contracted out to qualified laboratories.

Private Landowners - Will continue to control hyacinth w~ thek property borders through chemical applications
and mechanical removal. Chen~cal applic~on~ v~l be coordinated through the FRCD.
Ca~[’omin Deoa~nt of Boatin~ and Waterways (CDBW)- ~Vill continue to serve as a consuhant to FRCD.
Through regular steering meetings, this agency ~ assL~ in prioritizing areas ofl~eatment, developing metheds of
wealment~ and keeping progr~a participants ui~lated on technological afivances made in hyacinth control elsewhere
in the state, country, and w6rld. This agency will also lend support of ~ditiuna! hyacinth spray crews or spray
equipmen~ as neede& on an emergency b~is.
Saea~unento Re~onal County Saram~on Dis~ct (SRCSD) - Along with California Depa~nem of Bo~ag and
Waterways (CDBW), SRCSD v~l continue to serve as a Consultant to FRCD. Through regular steering meet~s,
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this agency ~ill assist in prioritizing areas of treatment, developing methods of treatment, and ~n~plement a
community otmeacfi pm .~ym. SRCSD staffwill also confimie to control hyachath on adjacent t.;ounty-owned
property. B,r~ .an fYto.ur}g, ,.N~atu~ Re, source .S .upe~. ".sor, is theprindpal SRCSD participant in the water hyacinth
program. A tree o~osl~etcn of lvlr. ~t oung is included in the following section.
U.S. Fish and Wildlife S~ce 0dSFWS) - Along.wi~ California Department of Boating and Waterways (CDBW),
USFWS will continue to serve as a primary consultam to FRCD. Through regular steenng nae~ings, this agency’
will assist in priofitizing areas of _wea....t~nent, deve.loping methods oftrea~qaent, ~.. implementing a commumty
o.~h program. USFWS staff will also continue to control hyacinth chemically and mechanically and assist with
me monitoring pro .gv~. Tom Harvey, manager of the Stones Lake National Wildlife Re _f~ge, is the principal
USF.WS participant in ttre water hyacinth program. A brief biosketch of Mr. Harvey is incliided in the following
section.
S~-Yolo Mosquito andNgctor Control District - Will continue to chemically treat hyacinth as directed by FRCD,

Biosketches of Key Participants
Robert S. Miller- Presi~t. Robe~r~ .S. Mill~ee~dn_~g ConsOrt, s

B.S. Ci~5/Engineer, University of New Mexico, Albuquerque
Licenses
Slate of California, Professional Engineer, Agriculture
Hyacinth andRelated Experience
1948-1981 U.S. Dep ~ent of Agriculttu’e Soil Couservafion Service- Various positions up to and inclu_~

Assistant state (CA) Engineer. Three years on loan to State Water Resources Control Board from
USDA as an Agficultur~ Advisor to the Board advising on all aspects of agricullure including pest
control. Dtwing this time was active in monitoring water quality. Supervised 40 engineers state
wide.

1981-t983 Project engineer and agricultural supervisor for one millio.n,, acxe development in Chaco area ofParaguay S_A.. Integrated pest management was part of overall plan and eradication of hyacinth and
other noxious weeds was a part of the activities. Supervised spray, land leveling, survey, labor
crews.

1983-Present RobertS. Miller & Associates Enghaeering Consultants Wetland design and development,
wetland rehabilitation and restoration, and wetland mitigation. Have worked on over 70,000 acres in

C ifo. , ,go  W.ashin   and  om.e ofwhi,ch  n,v.olved   - di ion of .
n~yacmtn,~mn]an, SK, plcrae ~ .vec_~,. Wagnxntes. anct omer noraous weects. ~ ms work developed habxtat
~or waterfowl as well as special status spectes throughout the several states.

,lack Wa _egell - Chairman, FIo~our~z~Conservation District

EAucation
B.S. Plant Science, Uulversity of Davis, CA
Service o~
Chairman, Florin Resource Conservation District, 1985-1999
Director, Florin Soil Resource Conservation District, 1965-1985
President, Waegell Bros. Inc.
Director, Sacramento County Farm Bureau, 1965-1990

General fani_-fing of 1000 acres ha eastern portion of Sacramento County.
Diversified farming of: wheat, corn, clover seed, sudane seed, hay, sheep, and carde.

VI. STANDARD  RMS AND CONDITIONS
The ~pplicant/principal investigator, Jack Waegell, as a representative of the Florin Resource Conservation
Dismct Economic Development Corporation, is agreeable to and able to comply with all terms and conditions set
forth in the Cate.gory ~ Feb..ruary 1999 Proposal Solicitation Pac .k,3ge. PSP Table D indicates that the applicant
is requhed to subn~t a Nondiscrimination Compliance Statement (attached) and a Small Business Preference
form (aaached).

I --019836
1-019836



References

Barrett, S.C.H. 1989. Waterweed havasion~. Scientific American, October.90-97.

Bar~odzieg, B. mad Leslie A, 1991. Aquatic Vegetation Monitoring in the St. Marks River.
Annual Report, 1990-91, Florida Department of Natural Resources, Bureau of Aquatic Plant
Management.

Bogart, D.B. !949. The effect of aquatic weeds on flow in Everglades canals. Proceeds of the
Soil Science Society of Florida, 9:32-52.

Boruham, C.D. 1989. Measurements of Terrestrial Vegetation. John Wiley and Sons, New York,
N.Y.p. 98.

California Department of Boating and Waterways. 1987. Summa,-y of Operations, Water hyacinth
Control Program.

Califomia Department ofFish and Game. 1996. Environmentalmonitofingofcoppe.rresiduesandtoxieity
in water, sediments and biota from Clear L~e, Lake County, California_ Pent,de
Investigations Unit, Rancho Cardov~.

Cafifomia Deyartment offish and Game. 1996. C~omia Lentic Bioassessment Procedure.
Aquatic Bioassessment Lab.

Environmental Impact Statement for the Proposed Stone Lakes National Wildlife Refuge. 1991.
U.S. Fish and Wildlife Service.

Gopal, B., R~K. Yrivedy, and P.K. Goel. 1984. Influence of water hyacinth cover on the
physieochemical characteristics of water andphytoplankton in a reservoir near Jaipur
(India). Int. Rev. ges. Hydmbiol, 69: 859-865.

Guscio, F.J., T.P,- Bartley, and A.N. Beck 1965. Water resources problems generated by
obnoxious plants. Journal of the Waterways I-Iarb. Div., American SocieW of Civil
Engineers, 10:47-60.               .                        "

Nfitsch, W.J. 1977. Hyacinth (Eichhornia crossipes) nutrient uptake and metabolism in a north
central Florida marsh. Arch. Hydmbiol. 81: 188-210.

Raynes, J.J. 1964. Aquatic plant conlrol. Water Hyacinth Control Journal, 3:2-4.

Sacramento Regional County Sanitation District. 1996. Report to the Stone Lakes Water Hyacinth
Control Group.

Scott, W.E., P.J. Ashton, and D.J. Steyn. 1979. The chemical control of the water hyacinth on
Hartbeespoort Dam. Water Research Commision, Pretofia. 84 pp.

Sharma, K.P., P.K. Goel, and B. Gopal. 1978. Limnological studies of polluted freshwaters. I.
Physicochemical characteristics. Integrated Joumal of Ecological Environmental
Science, 4:89-!05.

SuchariL S., C. Harinasuta~ T. Deesin, and S. Vutikes. 1981. Studies of aquatic plants and
grasses as breeding hosts for mosquitoes. SE Asian Journal of Tropical Medical Public
Health, 12(3): 462-463.

Tansley A.G., and T.F. Chip. 1926. Aims and methods in the study of vegetation. The British
Empke Vegetation Committee, W~tefriaes Press, London. 383p.

Timmer, E. and L.W. Weldor~ 1967. Evapo-transpiration and pollution of water by water
hyacinth. Water Hyacinth Control Journal, 6:34-37.

I --01 9837
1-019837



Appendix A -
Biomonitoring program for 2000 - 2002 Water Hyacinth Control Program

in the Stone Lakes Basin

The biomonitoring program ks derived from a Califorr~a Fish and Game protocol (1996) designed to assess the
biological impact otaquatic herbicide application. The procedures include:

~} chemical analyses of water for d~quat dibmmide (Reward®) and glyphosate (Rodeo~) residues; and
population monitoring of benthic (bottom dwelling) and planktora6 (free swimming) invertebrates.

Water will be tested for either diquat dibromide or glyphosate, depending on which chemica! is used during the
month to be sampled. Field sample collection, storage of samples and transport will be the responsib~ty of
contracted research staff. However, water and invertebrate samples will be precessed by the BSK Analytical
Laboratories and Fish and Game Water Pollution Control Lab, respectively. Invertebrates will be sampled and
~cording to the Califor~a Lentic Bioassessment Procedures (California Department of Fisfi and

Samplin. g Stations: FRCD staffwill select three sampling sites within the Stone Lakes Basin. Two sites wi]! be
within hefoicide weamaent areas. One site, which w~ not be treated, ~11 serve as a conlrol. At each site,
researchers will estabtish a wansect using the Global Position System (GPS). Two samples will be collected at
each transect for a total of sLx sample locations.

Water Sam~le~Collecfion Schedule: At each location, one set of samples will be collected for each month; June,
July, Augu~ ~eptember, October. One set consists of four samples:

1) one day prior to treatment
2) day oftrealment (4-6 hrs)
3) two days post ~reatment
4) four days post treatment

3 transects x 2 sample sites each = 6 samples/day x 4 days/month = 24 samples!month
24 samples/month x 5 month of sampling per year = 120 samples/year
120 samples!year x 3 years = 360 tothl water samples

Invertebrate Sample Collection Schedule: At each location, one set of samples will be collected each month;
June, August, and October. One set consists of three samples:

1) one day prior to treatment
2) eight days posx treatment
3) s’~-teen days post ~reatment

3 transects x 2 samples sites each = 6 samples/day x 3 days/month = 18 samples/month
18 samples/month x three months/year = 54 samples/year             .
54 samples/year x 3 yearn = 162 total invertebrate samples

I --01 9838
I-0’19838



Appendix B-

Letter to County of Sacramento:
Directed to Supervisor Don Nottoli

(following one page)
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