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SUPPLEMENT TO STANDARD

OPERATION AND MAINTENANCE

MANUAL

SACRAMENTO RIVER .. FLOOD' CONTROL PROJECT

UNIT NO. 119

PUTAH CREEK CHANNEL AND LEVEES
", .

AND

WEST LEVEE YOLO BYPAss

FROM
. .

YOLO. ,CAUSEWAY DOWNSTREAM 3. MILES

.PECEMBER 1952

SECTION I

. INTRODUCTION

1-01.' 'Loc.ation. The improvement cove.red by this manua is that part of
the, Sacramentb~River Flood ControlProj ectwhich includes the channel and
levees of Putah Cre~k firom ~he highW~ybridgeatW::li:J.ters, California, dblJu:-

• . '." " .< . "./

stream to its' mouth in the: ~olo Bypass andtlie.;,westlevee of the YolO Bypass
from the Yolo Causeway southerly to Putah Creek; PutahCreeki~-oneof the
tributaries of' the Yolo aypass. Thep9rtion of the stream.coveredby this
manual forms the boundaryliriebetween Yolo and Solano Counties and is in
the .. generalviC:inity of th~ .ci.ties ofWinter~ arid . Davis .' The location of the
completed unit. of the Sacrament() River Flood Control Project covered by this
manual. is shown on. exhibitA':'lherewith'~" .

'. 1-02.· P~ote~d.ori Prov:i.ded.Thep~ojectworks' are designed to protect
adjacent, agricu,lturallands from a' flood flow of 40,.000' cubic-feet per *
second in Putah Creek with the Yolo Bypass at £lebd 'stage. The west levee
of the Yolo Bypass is designed to, protect "ad] acent agricuitural lartd from.
(a flood flow of 480,000 ,cubic';'feet per second in the Yolo Bypass within
this unit.. . In Putah Creek the grade of the adopted flood .plane vades
from)elevation62~5at a'point o.~:n mile.upstream from the bridge a,1: ,I.
Interstate.80 to elevation 27.10 at the Yolo Bypass. The levee grade' * .y;.V}
rovides a minimum freeboard of 3. feet above the flood plane profile fromO~)· II

a point 0.81 mile upstr~ain from Interstate 80 (beginning of embankment .JlJ tt~
, "downstream to the Liberty Island Road. From the Liberty Island ~oad to t/

--the Yolo Bypass the freeboard increases uniformly from 3. to 6 feet •. In .
the Yolo Bypass within this unit,t~eadopted flood plane profile varies

*(Revised' March', 1975)



from elevation 28.80 at the Yolo Causeway to 'elevation 27.10 at the mouth
of Putah Creek. The levee grade provides for a fr,eeboard of 6 feet' above
the flood plane profile.

1.03. Project'Works. The project works covered by this manual was
completed in three sections and includes the followin~:

a. Section I. Clearing of'the Putah Creek 'Channel from the
highway bridge at Winters tO,'a point one mile upstream from 'the bridge at
Interstate 80.

b. Section II. ' Ciearing and improvement by excavation of the
Putah Creek channel from a point 1 mile upstream'from Interstate 80 down- *
stream to the Yolo Bypass and the construction of levees to adopted grade;
and section, ,on both banks, of Putah Creek.

;J.

c. Section III. Constructi,on of the west levee, of the Yolo By- r,',"
'pass from the Yolo Causeway southerly to ~he north levee of, Putah Creek. \.

1-04. 'Construction .Data •. Unit No~ 119· of the flood' control works
. -, .' '. I

described in this manual forms· art integral part of the Sacramento, River '
Flood,Control Proj'ect~ The construction to bring \_thisunit to. proJe«;t
standards wascompl'eted iIi seed.ons under the contrac~s described a§ follows:

\ a. Section I. Channel cl~aring worke~tending from th~ highway
bridge at 'Winters to a point approxiinately 1 mile upstream, ,from the bridge
at Interstate 80, started on 17 Apri1l950, andcompletl!don 12 October 1950. *

b. Section II. Channel improvement by 'excavatio~ and levee con-
• - ' - '...._ - I • _ _ . ~ _ _ ~ . _ \'

structionalong both banks of Putah 'Creekext,ending' from a ,point 'approximately
1 mille upstream from the'bridge at.Interstate 80 to the Yolo Bypass, started *
on 2 September 1948', and completed on 10 Noyember 1949 ~ , "J'

\'

c. Section III. Levee construction .along \the westerly edge of C"
the ~olo Bypass, started on i6 July 1946, and completed 28 October 1946.

Responsibility for operating and maintaining the completed works herein
described was officially accepted by the Reclamation Board of the State of
Cafifornia on 20 April 1951, as shown on the attached letter of acceptance,
exhibit F. The scour on the William Hamel p~operty,mentioned in the letter
of ,acceptance wassubsequently'remedledby the Sacramento District to the
satisfaction of the 'State Reclamation Board. "

1-05., Contractor. The prime wor~ was performed under the following'
contracts"record copies 'of which'are,on'file with the Corps of Engineers,
U.S. Army, Sacramento District; Sacramento, California. ·r

2 *(Rl!vised March .1975)
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.... . . ( .'

Section I. Cha~nel clearing extending 'from the highway
bridge at Winters to appint approximately 1. mile upstream from the

. bridge at Interstate '80~ Contract No'.: DA04:-l67'-Eng-1-4S'3, H. Earl Pa.'rker,*
Inc., Contractors. 'Drawing 50-6-2581. . .

Section II. Channel improvement and levee construction
extending along both banks of Putah Creek from a 'point approximately"
1 mile upstream ,from the bridge at Interstate 80 to the Yolo Bypass,
Contract No. W-04':"167-Eng-:1453,H. Earl Parker, Inc.~. Contractors.
Drawing 50-4-2396. .' . '. .

*

Section III.; Levee construction along the westerly edge'
of the Yolo Bypass extending from the Yolo Causeway soutnerly 3 miles
to the north levee of· Putah Creek, Contract No~ W':"94-16T-Eng-1191, A.
Teichert and Son, Inc., Con~ractOrs. Drawing 50-4-2280.

Cl 1-06.. Flood FlbWS •.. Fo'r purposes of 'this 'manual, th'e terms' '"flood'''
o.r "high water .period'" shall refer to flows when the water surface in
Putah. Creek reaches or exceeds the 'reading of '25.0;on the Putah Creek
recording "gage 6 miles 'west of Winters; it 'also" applies .to.floods::i.ri

,the Yolo'Bypass r:l.'sing above the rea.ding of 32.5 ori the Ca.lifornia'D'epari-·
ment of Water, Resources arid U.S. Geological Survey jofntlyo:perated" "
gagingcstation JUSt upstream from the 'Sacramento 'Northern ,Railroadbiidge.
A f10wstage relationship ~t the P~tah Creek, recording station is sho'wn
on the rating curve in ~xhibit H. . .'

. .

1:-07. Assurances Pro~idedbYLdC::al.Interests. Assurance/of coopera
tioTI<1:>Y . local 'interests is provided .by' state legislation,' as contaiJ;led.
in Chapter 3, 'Part 2, Division 5 of the State Water Code. ' (See paragraph
2-02a of the' Standard Mariual. ) . '

,:' :...".

"(J
1"';08. Superintendent. The name arid :addre'ssdf' the, 'Sup~rintendent

appointed by local interests to be responsibl'eforthe continuous inspec
tion, operation, and maintenance of the project works shall be furnished
the Dis tric t Engineer, and 'in ~ase of 'any 'change o'f Superintendent, the .
District: Engineer sha.11 'be so notified. '

......

3 * (Revised March 1975)
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SECTION II

FEATURES OF THE PROJECT SUBJECT TO FLOOD CONTROL REGULATIONS'

, ,2-01. Channels.

a. Description. The principle structures consist of:

(1) ,Cleared Channel. The channel of ,Putah Creek fronl the
highway bridge at Winters to a point approximately dne mile upstream
.from the bridge' at Intersta~e 80 was cleared of trees and brush and I,in *
some places,the c!1annelinvert was rough graded to eliminate islands,
humps or bars. In the reach between the highway bridge at Winters and
the' easterly limits of the 'town of Winters, a distance of approximately
0.5 miles, the clearing was limited tQthe removal of a few trees. The
channel was left undisturbed Qecauseof the Winters Dam and the sewage
fil,terbed,' both ,of which are located in the ,channel within this reach.

" ,

(2) Improved Channel. The channels of' Putah Creek from a
"point approximately one mile upstream from the bridge at Interstate 80
to the Yolo Bypass was cleared and improved by excavation as ,an incidental
part of levee construction work described in paragraph2':"'02a. The ma
terial excavated from the channel was used iIi the levee embankment.-. ' '.,

,b. Inspection.

(1) Pertinent Requirements of the Code of Federal Regulations.
'Flood- Control Regulations, paragraph 208 .10 (g) (l)are quoted i.n part as
follows :.

"(g) Channels and Floodwayi; ••• ~ '. (1) , Maintenance. 'Periodi'c
insp~ctions of improved channels and floodways shall
be made by theSuperfntenderit to be cer~ainthat:

*

(i) The channel dr,floodway is c1earof debris,
weeds, and wild growth; , ~ee note at end '
of subparagraph (6), paragraph l 2-01 c~ ,

(ii) The <;hannel or floodway is not being 'restricted
by the depositing or waste materials; building
or unauthorized structures: or other encroach
ments;

(iii)The capacity of the channel or floodw~y is not
bei~g reduced by the formation of shoals;

(iv) 'Banks are not bEdng damaged by rain or wave
wash, and that no sloughing of banks has occurred;

II
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'"

'~,

(v) Riprap se~tions and ,'deflection dikes and
walls are in' good con,dition;

(vi) Approach and egress channels adjacent to,'
the improved channEd or floodwc;ty,are sufH
ciently clear of obstructions and debris to
permit proper functioning of the project works.

, ' .' ' \

Such inspections shall be,made prior to the
beginning of the flood season and otherwise
at intervals not to exceed 90 days. Immediate
stepswill.be taken to-remedy any adverse
conditions disC!osedbysuch inspections ••• 11

" I, , ,),
(2) The purpose -of the flood-floW' channel inspection is to insure

that conditions'which affect the'channel capacity will remain thesame,as
,far as possible,as those considered. ,in the des:i:gn assumptions and that no'
new conditions develop that may affect the stability of the project structures.
At each inspection required by paragraph 208.10 (b) (1) of the Flood Control
regulations" particular attention will, therefore, be given the following:

(a) Location, extent and size of vegetal growth. '
.' ",.' . .

(e)

",,"

, ,
(bY Unauthori2;edoperationswi~hinthe flobd-:-flow channel

right-of"':way, such as>excavation,s, 'buildings; and
, other structures, ievees,bankprotection~or,tra,iri-
ing'd:lkes~' ,

(c)' Rubbish and industriall'1aste disposal.

'(ci)' Changesitl ~he channel bed s~chas aggradation or '
degradation, which would interfere with, 'free-flow from
side drainage stru~tures or induce local meanders that
would scour the banks. I

Operations of any ,nature upstream from the project that
"would affect flow conditions within the "liniitsOf the
fl,ood' control project.'

~)

(f), ,Condid.on of project structure.

1. Channel ,walls:

" a.-Deviation from alignment and grade.

,.h. Development of' cracks and spalls •

.£.. " Mechanical injuries.

5



2. Fencing:

a. Injuries .toposts, fencing or barbed wire.

b. Damage to galvanizing •.

2. Earth fills:

a. Settlement.

b. Erosipn of hackslopes •

.£. '·Excessive seepage or saturation area back
of fills •.

d. Condition of bank protection - concrete or
st6ne blanket.

4. Right-of-way:

~. Presence of dumped refuse.

b. Encroachment or trespass.

(3) No excavatipnwithin the limits-of the Putah Creek Channel
will be permit ted unless an excavation: permit has been approved /by the
State Reclamation Board.

(4) If any work is done to improve flow conditions in Putah
Creek above .the project, it should be coordinated wi!=h the District Engineer
to insure. that proper provisions are made for channel alignment an<;1 capacity
to cbnform to the' existing .project. .

(5) The intent of these inspections is todisclose· all conditions
which in any way affect the stability of the structures and their function...
ing for the control of floods ~ Each inspection report should note and
comment On any repair measures that have been. taken since the last inspec
tion. In making these inspections, the check sheets included as exhibit
E shall be explicitly followed ..

,," _'To

c. Maintenance.

(1) Pertinent Requirements of the Code of Federal Regulations.
Flood Control Regulations,' paragraph 208.10 (g)' (l) " are quoted in part
as follows: " ••••• Immediate. steps will be taken to remedy any adverse

'conditions disclosed by such inspecti~n••• "
, '.

(2) Shoaling or aggradation at the inlets or outlets of s,ide
drainage structut'es.may render them inopeJ:ative. It is, therefore, im- .
perative 'th~t'aii drains be kept open and unobstructed at all times.

o' .



..

(3) Dumped rock or other suitable types of protection should
be placed' atloc,~tions foundby,experi,ence to be critica~ troubl,e points,
with a v:ievl tqstabliz:i;ng the channel alignment andpreserv'ing the general
uniformity of' the batik lines.

(4) 'Sediment and deb:ds plugs. or other obstructions should bel
removed from ,the channel to prevent any tendency' for the flows tobe
deflected ~ithinthe channel. The heavy material 'likely 'to accumulate
in the new chann~l at the mouths. ~f "tributarie~ should be removed to keep'

, the channel clear. '

(5) The, channel and right-.~f""wayshaii b,e kept reasonably 'clear
of debris, ref,use matter, or industrial 'wastes.

'. '

(6) VegetaL growth in the; channel which may obstruct flood flm,?s
shall be cut irtadvanceof, the flood seasont,a~d,together w:ith all debris,
removed from the charmel. '

, (7) All erodedcoricrete sh~{i'be'repa:i~ed'as soon as erosion
approac1;les a depth of 4 inches. For this purpose, it is recotmnended that,
the' repair be made by thoroughly cleaning the surface by sandblastihgand
building' upthe"isection withpne~aticallyplaced Portland cement mo'rtar~

All evidenc'e, of s~ttiement,'uplift, qr'faiJ,ure of concrete', structures' shall
be, referredt9 'the' State Engineer for analysis 'and .reJlledial D1eClSUres~

(8) All.d~mage to f,encing, w1;lethe'rresulti~g fro1!V'accidEmtal' ~r'
willful injuries or from corrosion, shall be promptly repaired with new

. .,:", '. '.; ,\' "", " ,
materi,a;I. in order to maintain satisfactory protection t~ the, public. "

~::

" )

d
,\J

, (9) " All subdraip:agestructures
the ,evaporation of. grol,lnd water' or otter
out and repacked 'with fresh gravel. "

.'., . ," '

7

,; /. ,', , ; .,', " , ". ' "

which have become cemented. due, to
causes., shall b~ thoroughly" cle~ned

'.' . . .

;.....
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d. Operation.

(1) .PertinentRequirements of the Code of Federal Regulations.
Flood Control Regulations, paragraph 208.10 (g) (2), are quoted in part
as follows:

.'

"(g). Channels and floodways. (2) Operation. Both
banks of the channel shall be patrolled.during
periods o~ high. water •••• Appropriate measures.
shall be taken to prevent the forma,tipn of jams •••
of d,ebris •. Lal;'ge objects which become lo~ged
against·thebank shall be removed. The improved
channel or floodway shall be thoroughly inspected
immediately'following each major highwater period.
As soon as practicable thereafter all snagsatid
other debris shall be removed and all'damage to ••••
walls, drainage outlets or other f1ood'co~trol·
,structures repaired." ..

...·1·

(2) It shall be the duty of the Superintendent to maintain a patrol
of theproj ect .works during all periods of flow in excess of a reading of
25.0 on the recording gage at the station 6 miles west of Winters, as indicat~d
in' paragl;'aph, 1.-06 of .this manual. ,The Superintendent shall dispatch a message
by the most suitable means to ,the District Engineer whenever the water surface
in the channel reaches) the gage reading of 25.0 feet. ~The Superintendent' .shall
also cause readings to be' taken at the gag~'at intervals of one to two hours .
duriq.g the ped.odwhen the water surface is above the floodflow. stage indicated
above and recorq .the time of the, observations. One.copy of the reading shall
b'e forwarded to the District Engineer inunediatelyfollowingthe flood,' and a
second' copy transmitted as an inclosure 'to the semi-annual report in compliance'
with paragraph 3~03c of the standard manu~l.

I

2-02. Levees (
a. Description. The levees. described in this manual are located on

both banks of Putah Creek and on the westeilyedge ,of the Yolo Bypass. The
north levee of Putah Creek begi.ns at a'point 0.81 mile upstream from the bridge
at Interstate 80,'2 miles southwest of Davis, California, and extends downstream *
t.o the west levee of the Yolo Bypass. The south levee of Putah Creek begins at
a point 1.52 miles upstream from the bridge of Interstate 80 and extends down- *
stream to the westerly edge of the 'Yolo Bypass, terminating at hig'h' ground -above

" the flood plane profile ~ 'The west levee' of the Yolo Bypass is located on the
westerly edge'of 'the Yolo Bypass and'extends from the Yolo Causeway~southerly
3miies t.o the north levee of Putah Greek. All levees of this unit were built
to adopted;grade and section by new construction and provide a freeboard above
the flood plane profile as indicated in paragraph 1-02 of this manual. The
crown of·the levee was surfaced with crushed rock 4 inches in depth and 12 feet
in width, as· indicated on Drawing No .50-4-2~96 ,'sheets 2 and 4' (see Exhibit,
I3) •. Required turnouts and road approaches were constructed. These items are'

'shown in the drawings of ExhibitB. Structures affecting levee maintenance are
listed in Exhibit E.'. . .

'~

(' ~

q
l!

8. *(Revised March 1975)
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b. Inspection.

, (1) 'PertinentReguirements of the Code of Federal Regulations.
Flobd Cbntr61~egu1ations,paragraph208.10 (b) (1), are quoted in 'part as
follow's:

"(bY Levees - (1) Maintenance •••• Periodic inspection sh&ll' be
made by the Super~ntendent•••• to insure that:

(i) No unusual settlement~ sloughing, or material loss
of grade or levee cross, section has taken place;' :

,

(ii)
( "No caving has occurred on either the landside or '

the riverside of the levee which might affect'the
stabili,ty of the levee section;

(iii) No seepage, satur~ted areas, or sand boils are
occurring;

(

(iv)

, '(v)

(vi)

(vii)

Toe drainage systems and pressure reli~f wei~s are
in good working condition, and that such facilities
are not becoming clogged;

Drains through the levees and gates on said drains
are in good working condition;

No revetment work or riprap has been displaced,
washed put, or removed;

. \

,No action is being taken, such as. burning grass and,
weeds, during inappropriate seasons, which will retard .
or destroy ~he growth of sod; '(see Note' (a) at end
of subparagraph (1).'

,ti-

l'

r
iJ.

(viii) Access roads to and on the levee are being properly
maintained;

(ix) Cattle guards and gates are in good condition;

(x) Crown of levee is shaped so as tb drain readily,' and
~oadwaythereon, if any, is, well, shaped and maintained;

(xi) There is nb unauthorized grazing or vehiculat traffic
\ on the levees;

(xii) Encroachments, ate not being made on the levee right
of-way which might endanger the structure or hinder
its prope,r and efficient functioning during time of

,emergency.

9



Such inspections shall be made
im.rne dia te ly prior to the be ginning
of the flood season immediately
fo~lowint each major high w~ter

period, and otherwise ,at intervals
not exceE:fding 90 days; and such
intermediate times as may be nec
essary tb insure the best possible
care bf the levee • •• "

Note (a)

Since the gr~vth of sod on the slopes of the levees of this
proje ct is not practicable'and as the nature of the levee growth
warrants burning ',thereof to faoil:i,tate inspection, the prov;i.sions of
subparagraph bel) of the regulations inconsistent therewith shall not
apply. In place of item (Vii), therefore, the fo]lowing shall be
observt;'ld:

Weeds, grasses I;l.nd debris on the levee
~re burned during a~propriate seasons,
where not dangerous or impracticable J

in order to pennit the detection of
cracks, holes, burrows, slips, and
other damage e.nd to permit the detec
tion and extermination of burrowing
animals and that grass and weeds on
levee slopes be mowed where removal
.by bu!"'.O.in$ i~ dangerous or impract;i.!'"
cable, such as on peat levees or
where burning would constitute a
hazard.

(2) To insure the t~~ing of such maintenance measures as will
be required for proper functioning of the levee, the following items
shall be specifically covered in each inspection:

../~l

1>

(a)

(b)

(c)

(d)

(e)

Aggradatio~ or degradation of the stream bed along
the ,toe.. ,

'.

Settlement of levee fill.

Erosion of both sloJ?es of levee.

Presence of seepage, saturated areas, or saud ooils
back of levee.

Conditi9n of access roads and levee surfacing.

10
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c. Maintenance.

(1) Repairs to Levee Embankment", Methods used for
re'pair 'orre'con$truc,tion of'· the levee fill will depend on the extent
of the damaged section. If of small extent, the most suitable method
will be to bring the levee back to line and grade by a fill made in
6·oinch1ayers of' earth free from brush, roots or other unsuitable
material.' If of larger extent, the fill should be made in the same
manne.r a$ the original construction, of selected rna terial from the
borrow pits approved for the project, placed in uniform layers of I

loose roe.ts rial and not more thanS inches in depth an.d compacted' in
accordance with the specifica tiQns "under which the ,"ork was c om.ple ted.,

(2) Depredations' of Burrov.,r'ing Animal~. Dens and "
runways formed within, the levee by burrowing animals are frequently
the causes' of leV'ee fai~ures during flood stages~ BU.rrowing animals
such as 'muskrats, ,ground hogs~ ground squirrels, moles ;and gopl).ers,
found in' 'bhe levee should be exterminated. ,,'lhedensand runways ..
$hould be opened up and thoroughly compacted as they are backfilled.
Levees kept,properly cleared are not seriously menaced by burrowiJ;l~"

anim!;l.l,s as.. they prefer. areas where a protective cover, 'such as high
grass, weeds, and brush, is found. Several methods of extermination
are.found eff'~c'l:;ive" such as trapping, baiting, and poison gase,s,
depending:,:'6.n"the' type "ofe.nimal p'resent and the time'of year'the work
is done. Advice conce rning the best methods in 'each locs.li'tY can be
obtained !rom the co~nty AgricUltural Agent.

(3) Access Roads'. AccassRoad$: to the levees shall
be maintained in suchconditiotl that they will. b~ accessible at all
times to trucks used t9 transport equipment and o\'JtlPp1ies for main'"
tenance or f1ood.f~ghting.

d.' Operation4!
......,...:--~

(1) Pertinent Requirements of the Code of Federal
RegUlations. Flood Control Regulations paragrapn ~08.10(b) (2) is
quoted in part as follows:

"(2) Operation. Dur.ing floodperiod~, the. levee ',.;,'
shall be patrolled' continuously to locate
possible sand boils or unusual wetness of. the
landwarcl s lope to Ce ce ttain the. t~

(i) There are no indications' of' siides
or sloughs developing;

(ii) Wave wash o'r soouring action is not
occurring;

(iii) No low reaches of levee 'exist which
may be ove rtoppedJ

11



-. "" ,':.. "- ~" '''. ' .;... \ ............
, ;:

(iv) No other conditions exist which might endanger
the s true ture s ;

(v) 'Appropriate advance measures will be taken,
'to insure the. availabilityof adequate
labor a;nd materials to meet all contingen"
cies. Immediate steps will be taken to
control €lny condition which endangers the
levee and to repair the damaged section.1I

2-03. Drainage and Irrigation Structures.
\.i, t

a .. , Description. Drainage and irrigation structures pro
vided in the proj~ct works are located.and described as follows:

(1) Corrugated me tal pipes extending through the
levees to drain the areas adjacent to the Putah Oreek channel are as
1 is te d in the fo 11 O'1.l\J'ing tab Ie:

.,
z:

.,l'i

t..-

Location
Station Bank c. lIi. P.

G.,l te
Model.: .
Noo (a)' ~.: Descript;i.on

0162
Tli:45_~
&50 POD

172}10'CJ1?--cT
183/97 POT
193/20 PCT
197/60 PCT
225/15 POT
262/30 PCT

Left
Right
Left
Left
Left
Left
Right
Left
Left

481t

36t!
24"

..24"
·24"
'24"
24"
2411

4S11

100
100
lOa
100
100
100
100
100
lOa

(b)
(b)
(b)
( c)
(c)
( 0)
(b)
(c)
(b)

SOr'oO

~~st Levee Yolo Byp~s~

48" 100 (b)

(2) Corrugated metal pipes extending through the
levees to irrigate the areas adjacent to the Putah Cl~ek channel
are as listed' in the following table:

12
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Gate
"

Location Model I- "Station Bartk (a} 1o. M. P. ,No. Des cription
:'

1""1... 17171 Left 24n/' 101 ( 0)..,..
(0)'..I ' 31100 Left· 24" 101

G1 98t85 Left 24" 101 (b)
12165 Right 24tl 1001 (b)

T16!70 Left

I
..,'24:" 101 (b)

P213tOO Left' 2411 101, (0)
, P233!00', ~ . Right 2411 101 (c)
, 1'2'39f20 "

I
Lett 2411 101 ! (0)

PZ85!70' : Right, 2411 101

I

(0)
17/00 POT Left 2411 101 (b)
30115 POT Right 24" 101 (0)
31150 POT' Left 2411 101 (0)

, 50/72 POT

I
Right 2411 101 (0)

56125 peT Left

I
24" 101 (0)

83170 POT Left 24" 101 (0)
84/40 PC 'f, Left j 24" 101 (0)

." ... " .. , 9'1fO,OP0T,
.~

Left ~ 2411 ""101' (0 )
, 98/00' PO'T Right' i

: 2411 iOl' (o) , ,

108fOO POT ! Left 2411 101 (0)
109175 POT Right ~ 2411 101 (0)
1,36140 PCT 'Right

.1
2411 101 (0)

145150' PCT Left 2411 : ' 101 (0)
1581.60' peT ~ight

,,1'1 2411. 101 (0)
,.1631.23 PO T Left r 24" 101 (0 )
'17'71.80 PC T

!
,Right 24" 101 (c)

'193100 peT Right ~ :. 24" 101 (c)
204/00 POT Left i 2411

, ;1.01 (0)
208fOO FCT " Righi:;, '2411 101 ::'!':. (c)
241150 POT

' " ',,: .. " . 'Z411' ';'" 101 ('0)Left " " ',4 '
237f50 POT Right' 2411 ',' 101 (0) "~I'

2441.20 :PC T Left : 2411 101 (0)
2,58112 POT Left 8tl 101 (0)

,J.

, 'Notes' perta inmg to tables: (a) Gate llfodel No. 100 is a Caleo,
automatic dre.inage gate on

1,7'- "

"
outlet end of pipe. It closes

'. '.
" against face pressure and openst:o} ..

automatically to permit out-
('.0 flow when pressure is re leased.

'S;'
,

....'

"
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Gate Model No. loi' is a Calco
slide gate which operates by
handscrew on a steel frame.

Gate Model No. 1001 is a com
bination gate which includes
the ~eatures of gates No.
100 and 101.

(b) With 2 C.M~ cut-off walls,
1 reinforced concrete headwall
and 1 saddle and apron with
cobble paving on channel side •

., (c) With 2 C.M. cut-off walls,
2 reinforced concrete headwalls
and 1 saddle and apron.

b. In!mectiou.

(1) Pertinent Re uirements of the Code of Federal Regu
lations. Flood Control Regulations, paragraph 2dB.10 Cd) 1), are quoted
in part ,as follows:

lIe d) Drainage Structures (1) ~aintenance ...
Adequate measures shall be taken to insure that
inlet and outlet channels are kept open and
that trash, drift, or debris is not allowed to
accumUlate near drainage structures. Flap gates
and manually operated gates and valves on drain
age structures shall be examined, oiled and
trial operated at least once every 90 days
• • • • • •• • • •• • Periodic inspections shall be
made by the Superintendent to be certain that:

(i) Pipes, gates, operating mechanism,
riprap and headwalls are in good
condition; ,
.... '.. " ..

(ii) Inlet and outlet chamlels are open;

(iii) Care is being exercised to prevent
the accumulation of trash and debris
near the structures and that no fires , '
are being built near bituminous coated
pipes;

(iv) ErOSion is not occurring adjacent to
the structures whi.oh might endanger its'
water tightness or stability.

-,
~--"
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'Debris -or 'oth~rqbstructions to flow.

Condition of pipes and gates ... ,'.. . .

/,'
1- '

r·'..,

Immediate steps will be taken to rep;dr
damage~ replace missing or broken parts~ or
r~medy adver~e conditions disclosed by such
in.spections. II , "

"('2) At each inspection required by paragraph 4...02(b)
(2)~ of 'the Standard lvIanual~ thE;) followingitems~ if applicable~ shall
be 'particular;I.y no ted:

, '(a)

(b)

tc) Damage or sett~ement of, pipe.

(d) Condition of co'ncrete.,. cracks, spalls ~
',' erosion. '

.. ' ;".

c. Maintenance.'

1'/"

",

;",J

<i

(1) All eroded concrete shall IDe repaired as soon AS
any reinforcing steel is exposed. F()r this purpose it is recoin'iriended

,that the !epair be made by thoroughly cleaning ~he surface by sand
b1as'tihgand building up the concrEiteto:'its original section with,
'pne3lffiatically-placed JP;.ortland G.emant' mortar. All evidences of settle...
ment, uplift, or failure of concrete structures should be referred to
the State E~gineer for analysis and recommendation of remedial measures.

(2) 'If the inspeytion shpws that,the automatic ~tai~~
age' structures' have been januned in an open p'q~iti0n by debriS'ot,other
obstructioris, they shall be thoroughly cleaned: 'so that' they swing
freely to a true .closure. , ,If any parts of the gates have been d-a1i1A.ga,d
ow brokon. 'thsjrswll 'be repl'v,~ed' by rie1~i pe.rts.' '" '

, " -(3) Comp1:taric'e with the provisions prescribed': 'above
pertaining'to drainage 'struct't.lIles is ess'ential for proper ma1nteriance
of the levee system covered by this manual. Levee failures caused by
neglected 'drainage structures are ,of conuncn occurrence;, it .i,s, there
fore, of utmost importance that these strllctures always be kept in
perfect working condition in accordance with the regulations.

(4) Care should be taken not to ,bury any of the side
drainage inlets in the event that it becomes necessary to fill any of
the low-lying pockets in back of the levee. Plans for the maintenance t "

of drainage facilities at any such points should be submitted to the
State Engineer for approval before such work is started.

d. Operation.

(1) Pertinent Re ulations of the Code of Federal Re u
lations. Flood Control Regulations, paragraph208.l0 d) 2), is 'quoted
in part as follows=

15



which
works,

Operation. Whenever high water conditions impend,
all gates will be inspected a short time before
water reaches the invert of the pipe and objects
which might prevent clOSure of the gate shall be
removed. Automatic gates shall be closely observed
until it has been ascertained that they are securely
closed. o •••••••••• All drainage structures in the
levees shall'be inspected frequ,ently during floods
to ascertain whether seepage is ta~ng place along
the lines of their contact with the embankment.
Immediate steps shall be taken to correct any
adverse conditions."

(2) The outlets of sid:e drainage structures inundate at
relatively low river stages. They should, therefore, be inspected at the
first sign of a rise in the river to make certain that the gates are not
jammed in an open position and thus allow waters to'enter behind the levee.

2-04.' Miscellaneous Facilities.
". - . ,.

So'. Descrim:.io'n. Miscellaneous structures or facilities
were constructe(Ca~:~~' part 6f, or in conjunction wit,h, the .protective
and which might affect their functioning, indlude the follOWing;

(1) A concrete retaining wall constructed adjacent to the
University of CaJ.ifornj.a sewage filter bed. The proximity of the University
of California sewage filter bed necessitated the construction of a concrete
levee for a distance of 310 fee'tfronting the sewage filter bed.

(2) Because of its poor condition, the Liberty Island Road
bridge ,which crossed Putah Creek at Station 0+00 =P267+33.49 was dismantled
by local interests and was replaced b;r low-water crossi1']g financed jointly
by the counties of Solano and Yolo and the State Reclamation Board.

(3) Minor changes were made in some utilities, but most of
them were left undisturbed dwing the Channel improvement work.

16
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SECTION III

REPAIR OF' DAMAGE TO PROJECT WORKS AND

METHODS OF CON1BATINGF'LOOD CONDITIONS

3-01. Repair of Damage. In the event of serious damage to the
project works, whether due to flood conditions or other causes, and
which may be beyond the capability of local interests to repair, the
Superintendent will contact a representative of the Division of Water
Resources, State of California, who coordinates maintenance of project
works of the Sacramento River Flood Control Project" The State repre
sentative will give assistance or advice, or will determine appropriate
action to be taken~

3-02. .:&EEJ.icable Methods. for applicable methods of combating'
flood conditions, referenc;is made to Section V of the Standard Manual,
where the subject is fully covered•

17



EXHIBIT A

FLOOD CONTROL REGULATIONS
(See Standard Manual)

EXHIBIT A
Sheet 1 of 1







EXHIBIT llBll

liAS CONSTRUCTED"

DRAWJ$rGS

See separate folder for the following drawings:

Lt'"

50-4...2280

50-4-2396

50...6-2581

West Levee of Yolo Bypass from Causeway Souther~y

3~0 miles" sheets 1 and 2.

Levee Construction along North and "South Bank~

of Putah Creek from West Levee of Yolo B~ass

upstream 9.4 miles, sh~ets Itnru 16.

Putah Creek Channel Clearing from approx.
1 mile above U.S. 40 Highway Bridge upstream to
Winters, sheets 1 thru 9.

Sacramento River Flood Control Project - Standard
Irrigation and Drainage Structures, 1 sheet.

EXHIBIT B
Unattache C1,
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EXHIBIT C

P~TES OF SUGGESTED FLOOD FIGHTING ME THODS
(See Standard Me.nual)

EXHIBJ;T C
Sheet 1 of 1
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EXHIBIT D

CHECK LIST liTO. 1

LEVEE INSPECTION REPORT
($ae Stando3J'd Nlhnual)

EXHIBIT D
Shee t 1 of 1 .
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EXHIBIT E

For definition of "flQodll or "high water.
periodllsee paragraph ;1....06 Of this manual.

EXHIJ3IT E
Sheet 1 of 9



CHECK LIST NO. 2

LEVEES OF PUTJlJI CREEK

Inspector's Report Sheet No. '____ Inspector __-...--_ _._-__

Date _....,...-.,-__...- _ Superintendent _----__,..--

Item I Remarks----....--=::..;;.;:=-------....,.......,.~I---...,.,...-...._--;.===-------

( a)
I

Location by Station

(b) Settlement~ sloughing, or
loss of grade •

Condition of roadways,
ing ramps.

Evidence of seepage.

(d)

( e)

..,.(_C_)-....l:!i_,.".....ro,..,s.....J.......o_n_O.....f..,....b_O..,.t,..,h_Sl,..,o.....p..,.e_s...... I"""·__...__-- _

includ-L

I
(f) Condition of farm gates and

fencing.

(g) Maintenance measures taken
since last inspectiono

'(h) \trondition of re taining walls
and outlets

;:;.,-.

"I

,T'

,.J

EXHIBIT E
Sheet 2 of 9



Instructions for Com letin Sheet 2 Exhibit E.
To be printed on back of sheet 2)

Item (a) Indicate levee station of observation; obtained. by pacing
from nearest r.eference point; indicate right or left batik.

Item (b)

. Item (c)

Item (d.)

Item (e)

ltem (f)

Item (g)

Item (h)

If sufficient settlement of earth work has taken place to be
noticeable by visual obServation, indicate amount of settle~

ment in tenths of a foot.i If $loughing has caused a change
in slope of the embankment sections, determine the new
slope. .Note areas where erosion or gullying of the section
has occurred•

If sufficient erosion or gullying of back face or back toe
of levee has taken place to be noticeable by ~isual inspec
tion, indicate area affected and depth.

Note any natural change in grade and section of roadway
or ramps, Indicgte.any in,adequacy in surface drainage system.

Indicate any evidence Of seepage through the embankment
f:1ection.

Indicate the serviceability of all farm gates across the em...
bankments and roadwaJlEt, and indicate if repainting is required.

Indicate maintenance measures that have been performed since
last inspection and the~r condition at the time of this
inspection

Record opinion, if any, of contributory causes for conditions
observed and also any observations not covered under other
columns.

NOTE: One copy of the Inspector's Report is to be mailed
to the District Engineer ~ediately on completion,
and one copy is to be attached to and submitted with
the Superintendent's semi-annual report.

EXUIBIT E
Sheet :3 of 9



CHECK LIST NO.3

OHANNEL AND RIGHT..Of-WAY

Inspecto:t;'ls Report Sheet. No,

Dat.e ...-_-.-- . ''""',,_..._-.....,.-...,

Item

(a) Name of channel and loc~tioh by
stations.

(b) Vegetal growth in channel

t.

( c) Debris and :refuse in channel

(d) New construction within right-of
way.

(e) Extent of aggradation or de~
gradation

j.. , .,.

(f) Condit.ion of rip~apped section

ii

(g) Condit.ion of bridges

Inspect.or ------~----~~~

Superint$pdent ----~)~

,Remarks

, "

r'

(h) Measures taken sinoe last inspec..
tion

(i) Coniments

..

EXHIBIT E
'Sheet 4 of 9



Instructions for. Complet;ng Sheet 6U Ex:l1ibitE
. .(To be printed on the back of ~heet 4)

Item (a) ~ndicate station of observation obtained by pacing from near-
est reference point. .

Item (h) Note nature, extent, and size of vegetal growth within the
limits of the flood flow channel. .

Item (c) N6te natUre and extent of debris and refu~e that ~ight cause
clogging of the conduits of the irrigatioq intake works;
fouling of the tainter gates, or the bridges over the chanhel •.

Item (d) Report a~ construction along the qiversion channel or above
the diversion works that has come to the attention of the
inspector and that might affect the functioning of the
project.

Item (6) Indicate any change in gradeo!' alignment of the channels,
either by deposition of sediment or scour, that is noticeable
by visual inspection. .E$timate antount and extent,

Item (f)., Indicate any change that 11as taken place in the riprap such
as disintegration of the rock, erosion, or movement of the
rocko Note the presence of vegetal growth through the rip~

rap.

-,I··...

Item (g) Note any damage or settlement of the footings of the bridges.
Indicate condition of. wooden structures and if repainting is
required. Indicate condition of bridge approaches" headwalls,
and other appurtenances.

Item (h) Indicate maintenance measures that have been performed since
the last ~nspection and their condition at time of this
inspection.

Item (i) Record opinion, if any, of corlributory causes for conditions
observed, and also any observations not covered under other
columns.

NOTE; One copy of the Inspector Is R~port is to be mailed
to the District Engineer immediately on completion,
ahd one copy is to be attached to and submitted with
theSuperintendentts ~emi-annual·repQrt.

EXHIBIT .E
Sheet 5 of 9
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CHECK LIST NO.4

DRAINAGE AND IRRIGi-\TION ,STRUCTUR1!;S

Inspector's Rerort ·Sheet_No •.. _ Inspector __--------__

Date _~,.....- -:-. _ Superintendent _
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CHECK LIST NO. 4

URAINAGE AND Uh~IGArION STRUCTURES

Inspectorts Report Sheet No. _ Inspector _

Date _ Superintendent _
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Inst~uctions for completing sheets 6, 7, and 8, E~libit E
(To be printed on ba.cks of sheets 6, 7 ~ and 8)

i
(1) Enter l;lta tion of all structures under column (a) for check list.

(2) Inspect inlet, barrel, and outlet for accumulation of sediment,
rubbish; and vegetal matter.

Note condition under column (0).

(3) If. any settH~rrteht or damage to the pipe, barlel, or inve:rt of the
drain has occd~red, estimate the location and amount. Note particu
larly if any o~ the backfill has come into the pipe or been disturbed.
Record obserVations under column (d).

(4) inspect :'the concrete portions of the structures .for evidence of
settlement, ,dracks, flpop-outstl, spaces, abrasive wear, or other
deteriorati'd:h~ Reoord conditions under column (e).

(5) Inspect baokfill area ~djacent to structure ror evidence of
erosion~aused byoverflO'W of the drainage stru.c·Gure and note conditions
incoiunin (f).

(6) Under oolumn (g) indioate physical measures that have been taken
to correct conditions reported in last inspeotion, and their condition
at time of this inspection.

(7) Under oolumn (h) record opinion, if any, of contributory causes
for conditions observed, and also' any observations not covered under
other columns.

(8) A copy of the J;nspectorls Report is to be mailed to t.h.e District
EnginE;ler in:unedia.tely on completi.on, and a record copy shallbs attached!!
to the Supe:l:'intendent's semi"'a.nnual report.

EXHIBIT E
Sheet 9 of 9



EXHIBIT F

LETTER OF ACCEPTI':..NCE

BY STATE RE CLA. iI/fA TION BOARD



STATE RECLAMATION BOARD

c
o

p
y

District Engineer
Sacramento District .'
U. S. Army Corps of Engineers
650Capitol.Mall
Sacramento, CA .. 95814

C
o

p
y

February 27., 1975

,.

(\

c

,~,,':

Dear Sir:

Your letter of November 18, 1974 transmitted a draft Of' the. proposed
revision to the Operation and Maintenance Manual, "Putah Creek Channel and'
Levees and West.~evee of: Yolo Bypass from Yol~ Causeway Downstream 3 Miles-
Unit No. 119" for review and comments. .

. .

The draft revision has beeilrevietved by the 'C~ntral District and the
legal staff of the Department of Water Resources and has been found to be"
satisfactory •. The Reclamation Board therefore: concurs w:i,ththe conclusions
by the Corps of Engineers. as reflected in the subject draft revision.

Sincerely, .

/s/A. E. McCollam
A. E. McCOLLAM
Chief Engineer and

General Manager
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State Reclamation Board Letterhead

April 20, 1951

District Engineer
Sacramento District
U. S. Corps of Engineers
P. O. Box 1739

Dear Sir:

Reference your file PSKKO-P, December 12, 1950,
transferring to the State the maintenance of the wes t
levee of yolo By-pass from the Causeway (fIighway 40),
southerly three miles, and the levees along both banks
of Putah Creek from the west levee of Yolo BJpass up·
stream 9.4 miles.

Als 0 re fe renee same file· nUmbe 1'., Ie tte I' of De cem
bel' 21, 1950, transferring to the State the clearing of
the Putah Creek channel from approximately one mile
above U. S. Highway 40 Bridge upstream to Winters.

Also reference your file PSKKO-P 824.3 (SAC. R.)
3 FebrUary 1951, in which referenced letter you answered
certain problems which arOse out of joint inspe ction of
the Putah Creek Project and in which you stated that your
office concurs in the contention the. t remedial action ifl
necessary to prevent the scour that is occurring against
the levee on the l":illie.m Hamel Property.

The Re clamation Board a t its meeting April 18,
1951, ordered that the three sections of construction pro
ject outlined in the three refe renoed letters above, and
to this office comprising the Putah Creek Project, be
accepted by the State of California for maintenance and
operation with the condi tion the. t the scour on the William
Hame 1 property be remedied by thE! U. S. Engineers pursuant
to the statement in your letter of 3 February 1951.

Yours very truly

1"£ RECIAMATIOF BOARD
A. M. BAR TON

Chief Engineer and General Manager

SAH:emw
By /s/.

.S. A.· HONAKER
Assis tant Sec retary

Exhibit F
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SUGGESTED SE:M:I-ANliJUAL REiJORr FORM



TO: The District Engineer
Sacramento District
Corps of Engineers
1209 - 8th Street
Sacramento, California

Dear Sir:

(:1. May 19 )
(1 Nov 19=)

The semi annual report for the period (1 May 19 to 31 ,October
;1.9_) (1 November ;1.9...... to 30 April 19_) on the PutahCreek channel ahd
levees and the west levee of the Yolo Bypass, Unit ~Jo. 119 of the
Sacramento River Flood Control Project, is as follows:

a. 'l'he phys ical condition of the protective works is
indica ted by the Inspector t s Reports, copies of which are inclosed,
and may be summarized as follows:

(Superintendent!s summary of conditions)

It is our intention to perform the following maintenance
work in order to repair or correct the conditions indicated:

(Outline the anticipated maintenance operatibns for the
following 6 months.)

b. During this report period, major high water periods
(water level at 25.0 on the recording gage 6 miles west of Winters)
occurred on the following dates:

Da"l:;es Maximum Elevf1. t ion

Comments on the behavior of the prate ctive works during
such high water periods are as follows:

(Superintendent's log of flood Observations)

During the high water stages when the water level reached
a height of on the gage or in excess thereof (dates) ,
it was necesS"a"rY to organize and carry out flood operations-as follows:

(See ]~intenance ~~nual -.,----.,.....,....,..-.....--.-..:)

Exhibi t G
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d The in$pectionshave indicated (no) or (the following) en
croachments ot trespasses upon the project right-of~way)

Action or prosecution for abatement of these encroachments
or trespasses is summarized as follows: (or state none has been neQas
sary).

d. (No) ( ) permits have been issued for (the follow·
ing) improvements qr cons truction within the -project r1ght"of-way.

Executed copies of the permit documents issued a.re trans
mitted for your files.

e. The status of maintenance meas,ures, indicated in the pre'"
vious semiannual report as being required or as sugges~d by the repre
sentat1ves of the District Engineer, is a$ follows:

(Statement C'f maintenance operations, item by item with
percen t oomp~etion)

f. The fiscal statement of' the Superintendent's operations
for the current report period is as follows;

Labor Material Equipment Overhead Total
; ,

1. Inspection

2. M'aintenance

3. Flood fighting
opera tions

TOTAL

Respectfully submitted,

Superint6nden·t; of' Works.

Exhibit G
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EXHIBIT H

PUTAH CP..EEK RA.TING CURVE
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<. Channel
"nil = 0.050

Overbank
lin" = o. 040

c

(c)

PHOTO - EXISTING VEGE~TION

'-(LOOmm: DOWNSTREAM)
. ZOO' fo70Q' 3S0'.t (0)

.TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scale

(c)

,Channel "n" =0.050
Overbank' lin II = 0.040

"

a. Existing channel invert to be cleared of large trees and
willow clumps at about 5- to 10-year intervals. No clearing
on channel slopes or 15 feet waterward from toe of channel.

b. The overbanks have been used for farming for a number of years,
and this usage is expected to continue. No clearing will be required.

c. Levees to be cleared annually or as required to keep free of vegetal
growth.

YOLO BYPASS TO 0.6 MILES DOWNSTREAM DAVIS ROAD (Centerline 320+00)

EXHIBIT I
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CI

Channel
"nil = .030

Overbank
"n" = 0.040

(C)

:=:r-L.'......mr;
/'.,;."+,,,-~ .........-.J\...-~v'\- . .,,\~ '/

51 fo 8 1
.

Channel "nil = 0.050
Overbank lin II = 0.050.300';t

Channel invert

PHOTO - EXISTING VEGETATION
(LOOKING DOWNSTREAM)

500'1 (0) !fO' fo300 1 (bJ30'!:(C)

TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scale

a. Existing channel invert to be cleared of large trees and willow clumps
at about 5- to 10-year intervals. No clearing on channel slopes' or 15
feet waterward from toe of channel.

b. Some tree growth to be allowed on berms. Low limbs and underbrush to
be removed.

c. Levees to be cleared annually or as required to keep free of vegetal
growth.

0.6 MILES DOWNSTREAM FROM DAVIS ROAD TO I.S. 80 (Centerline 425+00)

EXHIBIT I
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Channel
"n" = .045

Overbank
"n" = .055

(c)

PHOTO - EXISTING VEGETATION
(LOOKING-UPsTREAM)
___~60 I :!: (a) 30' 1080' (c)

( b)

Channel "n" = .045

Overbank "n" = .055

"

TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scale

a. Existing channel invert to be cleared of large trees-and willow clumps
at about 5- to 10-year intervals. No clearing on channel slopes or 15
feet waterwarrl from toe of channel.

b. Some tree growth to be allowed on berms. Low limbs and underbrush to
~ be removed.

c. Levees to be cleared annually or as required to keep free of vegetal
growth.

1.5. 80 (Centerline 425+00) TO END OF PROJECT LEVEES (Centerline 465+00)

EXHIBIT I
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Channel
"n" ::: 0.050

No overbank

C~)

90'i_

PHOTO - EXISTING VEGETATION
(LOOKING DOWNSTREAM)

330' 1; (0)

Channel
"n" ::: 0.070

No overbank

17.5/~

Channel invert

l/..'

TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scale

a. Existing channel invert to be cleared of large trees and willow clumps
at about 5- to 10-year intervals. No clearing on channel slopes or 15
feet waterward from toe of channel.

END OF PROJECT LEVEES (Centerline 465+00) TO STEVENS BRIDGE (Centerline 662+00)
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Channel
"n·" = 0.050

.Overbank
"n" = 0.060

Channel "n"= 0.070
Overbank "n" = 0.075

32';!

z'zo't

PHOTO - EXISTING VEGETA'J:ION
(LOOKING. DOWNSTREAM)

4_$0 1 -1- (0)

etiofifiei fi1'Yift:.f-
TYPICAL SECTION - SEMI-CONTROLLED GROWTH

Not to scale

"//)

1.-::

a. Existing channel invert to be cleared of large trees and willow clumps
at about 5- to lO-year intervals. No clearing on channel slopes or 15
feet waterward from toe of channel.

',. STEVENSON BRIDGE (Centerline 662+00) TO CENTERLINE 850+00

EXHIBIT I
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Channel
"n" =0.045

No overbank

c/

PHOTO - EXISTING VEGE'.it-l.TIOH
(LOOKING UPS'l'atWI)

380 I.:! (0)

381.

TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scale

80':!

No overbank

\

r"

?.... \" , ._."

a. Existing channel invert to be cleared of large trees and willow clumps
at about 5- to lO-year intervals. No clearing on channel slopes or Ii
feet waterward from toe of channel.

CENTERLINE 850+00 TO CENTERLINE 925+00

EXHIBIT I
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Cha.nne~

. lin" ::i 0.040

Overbank
"n" =0.050

c

PHOTO - EXISTING VEGETATION
(LOOKING nOWSTREAM)

450 ' :t (a)

150'"!:
Channel tllyer!

90 f t
Channe~
lin" _ 0 •070 .

Overbank
"ri" • 0.075

"

c'

,
f..'';'.

TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scale

a. Existing channel invert to be cleared of large trees and willow clumps
at about 5- to lO-year intervals. No clearing on channel slopes or 15
feet waterward from toe of channel.

CENTERLINE 925+00 TO WINTERS (Centerline 1030+00)
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SUPPLE:t1ENT TO STANDARD
OPERATION AND l:..c\INTENAt"{CE HANUAL

SACRAHE:nO RIVER FLOOD Cm;TROL PROJECT

UNIT NO. 119

PUTAH CREEK ClUUnlEL AND LEVEE
AND

liEST LEVEE YOLO BYPASS
FROH

Y@L(!) CAUSEloJAY D<?lWiiSTRE.r'11 3 HILES

REVISI0NS OR AIDDITIONS

REVISIONS DATE

c···· Sections I and
II - - ~ - - - -

Revised Hig:hway No. 40 designati~n
to Interstate ~@ •. Ma.rch 1975

*Paragraph 2-01c.- Added note on semi-controlled
vegetation growth.

Harch 1975

ADDITIONS DATE

*Exhibit F - - - - Added copy of letter indorsing Ma~ch 1975
revision dated 27 February 1975.

*Exhibit I - - - - Added typical sections of semi- March 1975
controlled growth.

(
\
\ *Exhibit J - - - - Added aerial mosaics (detached) Harch 1915

•
*These additions and revisions vlere authorized by SPD 5th Ind. to SPK Office
Report· "Sacramento River Flood Control Proj ect, Design Flmv for Putah Creek,"
dated 20 April 1973.
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EXHIBITS (Cont'dl-

E Check Lists - Levees, Channels and Structures

F Letter of Acceptance by State Reclamation Board -

G Semi-Annu'a1 Report Form

Sheets 1 thru 9

1 Sheet

Sheets 1 and 2

H Putah Creek Rating Curve 1 Sheet

*1 Photos (1973) and Sections Indicating Semi-Controlled
Growth - - - - - - - - - - - - - - - - - - - Sheets 1 thru 7

*J Aerial Mosaics (Detached) - - - ~ - - - - -- _ Sheets 1 thru 8

,-:

ii * (Added March 1975)
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SUPPLEMENT TO STANDARD

OPERATION AND MAINTENANCE

MANUAL

SACRA}lliNTO RIVER FLOOD CONTROL PROJECT

UNIT NO. 119

PUTAH CREEK CHANNEL AND LEVEES

AND

WEST LEVEE YOLO BYPASS

FROH

YOL~ CAUSEWAY DOlVNSTREAM 3 MILES ~

DECEMBER 1952

SECTION I

INTRODUCTION

1-01. Location. The improvement covered by this manual is that part of
the Sacramento River Flood Contr Project which includes the channel and
levees of Putah Creek from the ighway bridge at Wint~1 California, down
stream to its mouth in the Yolo Bypass and the west levee of the Yolo Bypass
from the Yolo Causeway southerly to Putah Creek •. Putah Creek is one of the
tributaries of the Yolo Bypass. ~ne portion of the stream covered by this
manual forms the boundary line between Yolo and Solano Counties and is in
the general vicinity of the citi~s of Winters and Davis. The location of the
completed unit of the Sacramento River Flood Control Project covered by this
manual is shown on exhibit A-I herewith. 'r,f/Sr:;D F'j2.o,'<\

~<:;. ~ '2 Ooo":U
'?~I ' ~~r\P

1-02. Protection Provided. The project works~re/designedtoprotect
adjacent agricultural lands from a flood flow of'~ cubic-feet per . *
second in Putah Creek with the Yolo Bypass at flood stage. The west levee
of the Yolo Bypass is designed to protect adjacent agricultural land from
a flood flow of 480,000 cubic-feet per second in the Yolo Bypass within
this unit. IJ;i·Putah Creek the grade of the adopted flood plane varies
from elevation 62.5 at a point 0.81 mile ,upstream from the bridge at
Interstate 80 to elevation 27.10 at the Yolo Bypass. The levee grade ~,

provides a minimum freeboard of 3 feet abov~ the flood plane profile from
a point 0.81 mile upstream from Interstate 80 (beginning of embankment) *
downstream to the Liberty Island Road. From the Liberty Island ~oad to
the Yolo Bypass the freeboard increases uniformly from 3 to 6 feet. In
the Yolo Bypass within ·thisunit, the adopted flood plane profile varies

. *(Revised March 1975)



from elevation 28.80 at the Yolo Causeway to elevation 27.10 at the mouth
of Putah Creek. The levee grade provides for a freeboard of 6 feet above
the flood plane profile.

1.03. Project Works. The project works covered by this manual was
completed in three sections and includes the following:

a. Section I. Clearing of the Putah Creek Channel from the
highway bridge at Winters to a point one mile upstream from the bridge at
Interstate 80. *

b. Section II. Clearing and improvement by excavation of the
Putah Creek channel from a point 1 mile upstream from Interstate 80 down- *
stream to the Yolo Bypass and the construction of levees to adopted grade
and section on both banks of Putah Creek.

c. Section III. Construction of the west levee of the Yolo By
pass from the Yolo Causeway southerly to the north levee of. Putah Creek.

1~04. Construction Data. Unit No~ 119 of the flood control works
described in this manual forms an integral part of the Sacramento River
Flood Control Project. The construction to bring this unit to project
standards was completed in sections under the contracts described as follows:

a. Section I. Channel clearing work extending from the highway
bridge at Winters to a point approximately 1 mile upstream from the bridge
at Interstate 80, started on 17 April 1950, and completed on 12 October 1950. *

b. Section II. Channel improvement by excavation and levee con
struction along both banks of Putah Creek extending from a point approximately
1 mile upstream from the bridge at Interstate 80 to the Yolo Bypass, started *
on 2 September 1948, and completed on 10 November 1949 •

. c. Section III. Levee construction along the westerly edge of
the Yolo Bypass, started on 16 July 1946, and completed 28 October 1946.

Responsibility for operating and maintaining the.comp1eted works herein
described was officially accepted by the Reclamation Board of the State of
California on 20 April 1951, as shown on the attached letter of acceptance,
exhibit F. The scour on the William Hamel property mentioned in the letter
of acceptance was subsequently remedied by the Sacramento District to the.
satisfaction of the State Reclamation Board~

1~05. Corltractor. The prime work was performed under the following
contracts, record copies of which are on file with the Corps of Engineers,
U.S. Army, Sacramento District, Sacramento, California.
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Section I. Channel clearing extending from the highway
bridge at Winters to a point approximately 1 mile upstream from the
bridge at Interstate 80, Contract No. DA04-l67-Eng-1453, H. Earl Parker, *
Inc., Contractors. Drawing 50-6-2581.

Section II. Channel improvement and levee construction
~~tending along both banks of Putah Creek from a point approximately
1 mile upstream from the bridge at Interstate 80 to the Yolo Bypass, *
Contract No. W-04-l67-Eng-1453, H. Earl Parker, Inc.,. Contractors.
Drawing 50-4-2396.

Section III. Levee construction along the westerly edge
of the Yolo Bypass extending from the Yolo Causeway southerly 3 miles
to the north levee of Putah Creek, Contract No. W-94-l67-Eng-119l, A.
Teichert and Son, Inc., Contractors. Drawing 50-4-2280.

1-06. Flood Flows. For purposes of this manual, the terms "flood"
or "high water period!' shall refer to flows lvhen the 'water'surface in
Putah Creek reaches or exceeds the reading ·of 25.0 on the Putah Creek
recording gage 6 miles west of Winters; it also applies to floods in
the Yolo Bypass rising above the reading of 32.5 on the California Depart
ment of Water Resources and U.S. Geological Survey jointly operated
gaging station just upstream from the Sacramento Northern Railroad bridge.
A flowstage relationship at the Putah Creek recording station is shown
on the rating curve in exhibit H.

1-07. Assurances Provided by Local Interests. Assurance of coopera
tion by local interests is provided by state legislation, as contained
in Chapter 3, Part 2, Division 5 of the State Water Code. (See paragraph
2-02a of the Standard Manual.)

1-08. Superintendent. The name and address of the Superintendent
appointed by local interests to be responsible for the continuous inspec
tion, operation, and maintenance of the project works shall be furnished
the District Engineer, and in case of any change of Superintendent, the
District Engineer shall be so notified.

3 *(Revised March 1975)
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SECTION II

FEATURES OF THE PROJECT SUBJECT TO FLOOD CONTROL REGULATIONS

2-01. Channels.

, a. Description. The principle structures consist of:

(1) Cleared Channel. The channel of Putah Creek from the
highway bridge at Winters to a point approximately one mile upstream
from the bridge at Interstate SOlolaS cleared of trees and hrushand in *
some places the channel invert was rough graded to eliminate islands,
humps or bars. In the reach between the highway bridge at Winters and
the easterly limits of the town of Winters, a distance of approximately
0.5 miles, the clearing was limited to the removal of a few trees. The
channel was left undisturbed because of the Winters Dam ind 'the sewage
filter. bed, both of which are located in the channel with~n this reach:

.
(2) Improved Channel. The channels of Putah Creek from a

point approximately one mile upstream from the bridge at Interstate 80
to the Yolo Bypass was cleared and improved by excavation as an incidental
part of levee construction work described in paragraph 2-02a. The ma
terial excavated from the channel was used in the levee embankment.

b. Inspection.

(1) Pertinent Requirements of the Code of Federal Regulations.
Flood Control Regulations, paragraph 208.10 (g) (1) are quoted in part as
follows:

"(g) Channels and Floodways ••••• (l) Maintenance. Periodic
inspections of improved channels and f100dways shall
be made by the Superintendent to be certain that:

( ~

(i) The channel or f100dway is clear of debris,
weeds, and wild growth; @ee note at end
of subparagraph (6), paragraph 2-01 c~ *

(ii) The channel or f10odwaY,is not being restricted
by the depositing or waste materials, building
or unauthorized struct~res or other encroach
ments;

(iii)The capacity of the channel or f100dway is not
being reduced by the formation of shoals;

(iv) Banks are not being damaged by rain or wave
wash, and that no sloughing of banks has occ'urred;

.~
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(v) Riprap sections and deflection dikes and
walls are in good condition;

(vi) Approach and egress channels adjacent to
the improved channel or floodway are suffi
ciently clear of obstructions and debris to
permit proper functioning of the project works.

Such inspections shall be made prior to the
beginning of the flood season and otherwise
at intervals not to exceed 90 days. Immediate
steps will be taken to remedy any adverse
conditions disclosed by such inspections ••• 11

(2) The purpose of the flood-flow channel inspection is to insure
that conditions which affect the channel capacity will remain the same, as
f~r as possible, as those considered in the.design assumptions and that no
new conditions develop that may affect t'he stability of 'the.project structures.
At each inspection required by paragraph 208.10 (b) (1) 'of the Flood Control
regulations, particular attention will, therefore, be given the following:

(a) Location, extent and size of vegetal growth.

(b) Unauthorized operations within the flood-flow channel
right-of-way, such as excavations, buildings, and
other structures, levees, bank protection, or train
ing dikes.

(c) Rubbish and industrial waste disposal.

(d) Changes in the channel bed such as aggradation or
degradation, which would interfere with free-flow from
side drainage struGtures or induce local meanders that
would scour the banks.

(e) Operations of any nature upstream from the project that
'would affect flow conditions within the limits of the
flood control project.

(f) Condition of project structure.

1. Channel walls:

a. Deviation from alignment and grade.

b. Development of cracks and spa1ls •

.£. Hechanical injuries.

5
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1. Fencing:

a. Injuries to posts, fencing or barbed wire •

b. Damage to galvanizing.

2. Earth fills:

a. Settlement.

b.Erosionof backslopes.

c. Excessive seepage or saturation area back
of fills.

d. Condition of bank protection
stone blanket.

4. Right-of-way:

A. Presence of dumped refuse.

b. Encroachment or trespass.

concrete or

.'
.!

",'

(3) No excavation within the limits of the Putah Creek Channel
will be permitted unless an excavation permit has been approved by the
State Reclamation Board.

(4) If any work is done to improve flow conditions in Putah
Creek above the project, it should be coordinated with the District Engineer
to insure that proper provisions are made for channel alignment and capacity
to conform to the existing project.

(5) The intent of these inspections is to disclose alL. conditions
which in any way affect the stability of the structures and their function
ing for the control of floods. Each inspection report should note and
comment on any repair measures that have been taken since the last inspec
tion. In making these inspections, the check sheets included as exhibit
E shall be explicitly followed.

c. Maintenance •

(1) Pertinent Requirements of the Code of Federal Regulations.
Flood Control Regulations, paragraph 208.10 (g) (1), are quoted in part
as follows: " ••••• Immediate steps will be taken to remedy any adverse
conditions disclosed by such inspection ••• "

(2) Shoaling or aggradation at the inlets or outlets of side
drainage structures may render them inope~ative. It is, therefore, im
perative that all drains be kept open and unobstructed at all times.

6



(3) Dumped rock or other suitable types of protection should
be placed at locations found by experience to be critical trouble points,
with a view to stablizing the channel alignment and preserving the general
uniformity of the bank lines.

, (4) Sediment and debris plugs or other obstructions should be
removed from the channel to prevent any tendency for the flows to be
deflected within the channel. The heavy material likely to accumulate
in the new channel at the mouths of tributaries should be removed to keep
the channel clear.

(5) The channel and right-of-way shall be kept reasonably clear
of debris, refuse matter, or industrial wastes.

(6)
shall be cut
removed from

Vegetal growth in the channel which may obstruct· ·flood flows
in advance of the flood season, and together with all debris,
the channel.

,
*

Since construction of Monticello Dam has substantially decreased the
expected design flows in the channel, it has been concluded that certain
vegetal growth will be allowed in the stream watenvay to compensate for
this reduction in flood flows. If flood flow experience indicates that the
allowed vegetal growth is reducing the watenvay to a degree that encroaches
into the design levee and channel bank freeboard, such clearing ,vill be per
formed to provide the necessary watenvay to accomodate the project design
flow. The allowable growth would be approximately as shown on Exhibit I in
7 sheets.

(7) All eroded concrete shall be repaired as soon as erosion
approaches a depth of 4 inches. For this purpose, it is recommended that
the repair be made by thoroughly cleaning the surface by sandblasting and
building up the section 1;o7ith pneumatically placed Port1and cement mortar.
All, evidence of settlement, uplift, or failure of concrete structures shall
be referred to the' State Engineer for analysis and remedial m~asures.

(3) All ,damage to fencing, whether resulting from accidental or
willful injuries or from corrosion, shall be promptly repaired with new
material in order to maintain satisfactory protection to the public.

(9) All subdrainage structures which have become cemented due to
the evaporation of ground water or other causes, shall be thoroughly cleaned
out and repacked with fresh gravel.
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d. Operation.

(1) Pertinent Reguirements of the Code of Federal Regulations.
Flood Control Regulations, paragraph 208.10 (g) (2), are quoted in part
as fo11m'ls:

"(g) Channels and floodways. (2) Opera.tion. Both
banks of the channel shall be patrolled during
periods of high water .••• Appropriate measures
shall be taken to prevent the formation of jams •••
of·debris. Large obj ects \vhich become lodged
against the bank shall be removed. The improved
channel or floodway shall be thoroughly inspected
immediately following each maj or high\vater period.
As soon as practicable thereafter all snags and
other debris shall be removed and all damage to •..•
wa11s,.dr~inageoutlets or other flood control
:structutes repaired. 1\

. (2) It shall be the duty of the Superintendent to maintain a patrol
of the project works during all periods of flow in excess of a reading of
25.0 on the recording gage at the station 6 miles west of Winters, as indicated
in paragraph 1-06 of this manual. The Superintendent shall dispatch a message
by the most suitable means to the District Engineer whenever the water surface
in the channel reaches the gage reading of 25.0 feet. The Superintendent shall
also cause readings to be taken at the gage at intervals of one to two .hours
during the period when the water surface is above the floodflow stage indicated
above and record the time of the observations. One copy of the reading shall
be forwarded to the District Engineer immediately following the flood, and a
second copy transmitted as an inclosure to the semi-annual report in compliance
with paragraph 3-03c of the standard manual.

2-02. Levees

'.
a. Description. The levees described in this manual are located on

both banks of Putah Creek and on the westerly edge of the Yolo Bypass. The
north levee of Putah Creek begins at a point 0.81 mile ·upstream from the bridge
at Interstate 80, 2 miles southwest of Davis, California, and extends downstream *
to the west levee of the Yolo Bypass. The south levee of Putah Creek begins at
a point 1.52 miles upstream from the bridge of Interstate 80 and extends do\'lU- *
stream to the westerly edge of the Yolo Bypass, terminating at high ground above
the flood plane profile. The west levee of the Yolo Bypass is located on the
westerly edge of the Yolo Bypass and extends from the Yolo Causeway southerly
3 miles to the north levee of Putah Creek. All levees of this unit were built
to adopted grade and section by new construction and provide a freeboard above
the flood plane profile as indicated in paragraph 1-02 of this manual. The
crown of the levee was surfaced with crushed rock 4 inches in depth and 12 feet
in width,' as indicated on Drawing No. 50-4-2396, sheets 2 and" 4 (see Exhibit
B). Required turnouts and road approaches were constructed. These items are
shown in the drawings of Exhibit B. Structures affecting levee maintenance are
listed inExhihitE.

8 *(Revised March 1975)



b. Inspection.

(1) Pertinent Requirements of the Code of Federal Regulations.
Flood Control Regulations, paragraph 208.10 (b) (1), are quoted in part as
follows:

"(b) Levees - (1) Maintenance ••••Periodic inspection shall be
made by the Superintendent •••• to insure that:

(i) No unusual settlement, sloughing, or material loss
of grade or levee cross section has taken place;'

(ii) No caving has occurred on either the landside or
the riverside of the levee which might affect the
stability of the levee section;

(iii) No seepage, saturated areas, or sand boils are
occurring;

(iv) Toe drainage systems and pressure relief wells are
in good working condition, and that such facilities
are not becoming clogged;

(v) Drains through the levees and gates on said drains
are in good working condition;

(vi) No revetment work or riprap has been displaced,
washed out, or removed;

(vii) No action is being taken, such as burning grass and
weeds, during inappropriate seasons, which will retard
or destroy the growth of sod; (see Note (a) at end
of subparagraph (1).

,-
(viii) Access roads to and on the levee are being properly

maintained;

(ix) Cattle guards and gates are in good condition;

(x) Crown of levee is shaped so as to drain readily, and
roadway thereo.n, if any, is well shaped and maintained;

(xi) There is no unauthorized grazing or vehicular traffic
on the levees;

(xii) Encroachments are not being made on the levee right
of-way vnlich might endanger the structure or hinder
its proper and efficient functioning during time of
emergency.

9



STATE RECL~~TION BOARD
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Y

District Engineer
Sacramento District
U. S. Army Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

Dear Sir:
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Y

February 27, 1975

.;

~.
,/
'0,
~\

••~ n"

Your letter of November 18, 1974 transmitted a draft of. the proposed.
revision to the Operation and 1'iainten~nce'l1anuai, "Putah Cr~ek Channel and
Levees and West Levee of Yolo Bypass from Yolo Causeway Downstream 3 Hiles 
Unit No. 119" for review' and comments.

The draft revision has been reviewed by the Central District and the
legal staff of the Department of Water Resources and has been found to be
satisfactory. The Reclamation Board therefore concurs with the conclusions
by the Corps of Engineers as reflected in the subject draft revision.

Sincerely,

IslA. E. McCollam
A. E. McCOLL~1

Chief Engineer and
General Hanager

~ EXHIBIT F
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TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scale

,Channel "n" = 0.050
Overbank "n" = 0.040

a. Existing channel invert to be cleared of large trees and
willow clumps at about ~5- to 10-year intervals. No clearing
on channel slopes or 15 feet waterward from toe of channel.

b. The overbanks have been used for farming for a number of years,
and this usage is expected to continue •. No clearing will be required.

c. Levees to be cleared annually or as required to keep free of vegetal
growth.

YOLO BYPASS TO 0.6 MILES DOWNSTREAM DAVIS ROAD (Centerline 320+00)

EXHIBIT C
Sheet 1 of 7
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a. Same as (a) on sheet 1 of 7.
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to be removed.

c. Same as note (c) on sheet 1 of 7
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a. Same as note (a) on sheet 1 of 7

b. Same as note (b) on sheet 2 of 7

c. Same as note (c) on sheet 1 of 7
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Sheet 3 of 7
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STEVENSON BRIDGE (Centerline 662iOO) TO CENTERLINE 85.0iOO.

EXHIBIT C
Sheet 5 of 7



Channel
"n" =0.45

No overbank'

,. ~

110't (6

PHOTO - EXISTING VEGE'.I:ATIOH
(LCmcrNG UPSTREAMT""--

380'+

zoo'1. (0) BO'i (b)

Channel "n" = 0.070

No overb8.nk

TYPICAL SECTION - SEMI-CONTROLLED GROWTH
, Not to scale

a. Same as note (a) sheet 1 of 7.
b. Same as note (b) sheet 4 of 7.

CENTERLINE 850+00 to CENTERLINE 925+00
EXHIBIT C
Sheet 6 of 7



-: ....

Channel
"n" =0.040

Overbank.
"n" =0.050

PHOTO - EXISTING VEGETATION

Overbank
"n"- 0.075

Channel
"n" • 0.07090'1(6)(et)

'45.0 1 1
-------- -1

150 't (6)

TYPICAL SECTION - SEMI-CONTROLLED GROWTH
Not to scaJ.e

(\

a. Same as note (a) sheet 1 of 7.

b. Same as note (b) sheet 4 of 7.

CENTERLINE 9?5+OO TO WINTERS (Centerline 1030+00)

EXHIBIT C
Sheet 7 0'£"''7



OPERATION & MAINTENANCE MANUAL

For

SOUTH FORK PUTAH CREEK PRESERVE
RESTORATION

SECTION 1135 AUTHORIZATION

m
March 2006

SACRAMENTO DISTRICT
U.S. ARMY CORPS OF ENGINEERS

SACRAMENTO, CALIFORNIA



TABLE OF CONTENTS

EXHIBITS 1l

SECTION I - INTRODUCTION 1
1-01 Authority 1
1-02 Definitions 1
1-03 Location and Description 1
1-04 Construction Data and Contractor Infonnation 2

SECTION II - LOCAL COOPERATION 3
2-01 Federal Responsibilities 3
2-02 Non - Federal Responsibilities 3

SECTION III - GENERAL -,-- 4
3-01 General Rules and Procedures 4
3-02 Annual Report 4
3-03 Safety Requirements 5
3-04 Inspections 5
3-05 Checklists 5

SECTION - IV MAINTENANCE OF THE RESTORED SITE, 6
4-01 Introduction 6
4-02 General 6
4-03 Vegetation Maintenance 6
4-04 Debris 8
4-05 Signs, Fences, Gates & other Misc. Items 8
4-06 Grazing 8
4-07 Damage Repair 9
4-08 Unacceptable Site Uses 10

REFERENCES II

APPENDIX (Includes Exhibits A through I)

d



H Fire and Logistics Plan

A Vicinity Map -South Fork Putah Creek Restoration

Appendix

Appendix

Location

Appendix

Appendix

Appendix

Appendix

Appendix

Unattached

EXHIBITS

DescriptionExhibit

C Elderberry Location Map, South Fork Putah Creek Restoration

B "As Constructed" Drawings - South Fork Putah Creek Restoration

E Vegetation on Mitigation Sites Inspection Checklist

F United States Department ofthe Interior, Fish and Wildlife Service,
Conservation Guidelines for the Valley Elderberry Longhorn Beetle,
9 July 1999.

G Pest Ratings of Noxious Weed Species & Noxious Weed Seed

I Letter of Transfer to or Acceptance by the Reclamation Board
South Fork Putah Creek Preserve



SECTION I

INTRODUCTION

1-01 AUTHORITY

The South Fork Putah Creek Restoration (SFPCR) project was authorized by Section 1135(b) of
the Water Resources Development Act of 1986 (Public Law 99-662/33 U.S.c. 2294) and
Section 344(a) (3) of the Water Resources Development Act of 1992 (Public Law 102-580).
Section 1135(b) authorizes the Corps ofEngineers (Corps) to plan and construct modifications to
previously constructed projects for improving the quality of the environment in the public
interest. The modifications can be to the structures and/or operations of completed water
resource projects. Section 1135 authorization also includes areas adjacent to features of the
completed project if the project likely contributed to developments which displaced historic
wetlands and wildlife habitats. These plans and specifications are based upon the approved
Putah Creek South Fork Preserve Project Modification Report of July 1996, revised April 1997.

1-02 DEFINITIONS

a. District Engineer: District Engineer for the United States Army Corps of Engineers
(USACE), Sacramento District.

b. Non-Federal Sponsor: The City of Davis as defined in the Project Cooperative Agreement.

c. Project Cooperation Agreement (PCA): The agreement between the U.S. Army Corps of
Engineers and the State of California Reclamation Board that defines the responsibilities of
each agency in regards to these mitigation sites.

d. Plant establishment: Sustained self-sufficiency where the plant is able to sustain growth
without supplemental watering, fertilizing, herbicide spraying, weeding, pruning or
cultivation.

e. Concerned Agencies: U.S. Fish & Wildlife Service, U.S. Army Corps of Engineers, State of
California Department of Water Resources, Reclamation District 900, West Sacramento Joint
Powers Authority.

1-03 LOCATION AND DESCRIPTION

The SFPCR project site is 84 acres and lies adjacent to the south bank of the South Fork Putah
Creek and north of the levee (see Exhibit A). The project site consists of a lower vegetated
riparian bench area and upper terrace area, which was being leased out for agriculture production
and farming operations, which ceased in 1999 (See Exhibit B). The project limits are:
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North: South Fork Putah Creek right bank.
South: 10 feet from toe of levee slope.
West: Gravel shoulder of Mace Blvd.
East: Existing fence and berm.

1-04 CONSTRUCTION DATA AND CONTRACTOR INFORMATION

Contractor for the South Fork Putah Creek Restoration Site:
Contractor: Bitterroot Restoration
Contract #: DACW05-99-B-0035
Awarded: September 1999
Contract Completed: April 2003

2



SECTION II

LOCAL COOPERA TION

2-01 FEDERAL RESPONSIBILITIES

Federal responsibility shall include the following during feasibility and construction:

a. Prepare the appropriate environmental documentation (Environmental Assessment or
Environmental Impact StatementlEnvironmental Impact Report), when requested by, and in
cooperation with, the Non-Federal Sponsor. Coordinate with U.S. Fish & Wildlife Service and
National Oceanic and Atmospheric Administration Fisheries (formerly known as the National
Marine Fisheries Service) and determine mitigation requirements in consultation with these
agencies using Habitat Evaluation Procedures or other methodology.

b. Prepare wildlife habitat mitigation or restoration designs, oversee their
implementation, maintain plants, and ensure that the plantings are self-sustaining prior to
turnover to the Non-Federal Sponsor.

c. Document with still or video photography the conditions of the site at the time of
turnover to the Non-Federal Sponsor.

d. In joint responsibility with Non-Federal Sponsor, ensure that environmental
commitments measures are successfully implemented in accordance with National
Environmental Policy Act (NEPA), Federal Endangered Species Act (ESA) and the California
Environmental Quality Act (CEQA).

e. Provide As-Constructed drawings.

f. Prepare the site Operations & Maintenance Manual.

2-02 NON-FEDERAL RESPONSIBILITIES

The operation and maintenance ofmitigation site is a Non-Federal Sponsor responsibility. This
responsibility is passed on by the U. S. Army Corps of Engineers as described in the Project
Cooperation Agreement (see Exhibit D). Non-Federal operation and maintenance responsibilities
for the project mitigation sites are described in detail in Section IV and shall include the
following:

a. Throughout the life of the project, protect and preserve desirable vegetation on site,
including desirable "volunteers." Allow desirable vegetation to grow to maturity on mitigation
sites while allowing for natural succession.

b. Operate, maintain, repair, replace, and rehabilitate all onsite related physical features
required to protect and preserve the mitigation sites as stated in Section IV.
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c. Make regular inspections, document and submit annual reports (see Section 3-02 ).

d. Obtain required permits from local, state, and Federal authorities to conduct operation and
maintenance activities otherwise not currently permitted.

SECTION III

GENERAL

3-01 GENERAL RULES AND PROCEDURES

The general rules for maintenance and operation of the mitigation sites are as follows:

a. The Non-Federal Sponsor will maintain and operate the mitigation or restoration sites
in accordance with regulations prescribed by the Secretary ofArmy as required by law, and shall
be responsible for, and directly in charge of, any organization responsible for the efficient
operation and maintenance associated with the mitigation sites, with appropriate cost allocation.

b. No encroachment or trespass, which may adversely affect the operation or
maintenance of the mitigation sites, shall be permitted upon the rights-of-way of the facilities.

c. Significant changes to the project site, including, but not limited to, major
modifications to the topography or vegetative structure of the site, shall be coordinated with the
Fish and Wildlife Service and with approval of the Army Corps ofEngineers. Site maintenance
is not considered a significant change. Such improvement, excavation, construction, or
alterations as may be found to be desirable and permissible shall be constructed in accordance
with standard engineering or environmental restoration practices. Advice regarding the effect of
proposed improvements or alterations on the functioning of the restoration site and information
concerning methods of construction acceptable under standard engineering practices shall be
obtained from the Army Corps Construction Operations Division as necessary and the US Fish
and Wildlife Service, or if otherwise obtained, shall be submitted for their approval. Drawings
or prints showing such improvements or alterations as finally constructed shall be furnished to
the Army Corps Construction Operations Division if necessary after completion of the work.

d. The District Engineer or his authorized representative shall coordinate access with the
Non-Federal Sponsor at all times to all portions of the mitigation sites.

3-02 ANNUAL REPORT

The Non-Federal Sponsor shall prepare an annual report (per calendar year) for the mitigation
sites for submittal to the District Engineer. A copy of the report will be provided to the District
Engineer of the USACE Environmental Resources Branch (CESPK-PD-R), and the USACE
Project Manager (CESPK-PM) by email or by conventional mail. The annual report shall
compile all data from the checklists that are completed during inspections (refer to section 3-09).
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The annual report shall address all significant events that took place during the previous 12
months and shall include: the checklists for all inspections, a photographic record of overall
conditions, a photographic record of specific significant damage and a summary statement of the
general vegetation conditions for the reporting period. The Annual Report shall include a
schedule for the following year's annual inspection as identified in Section 3-04 below and shall
serve as notice to USACE of the inspection.

3-03 SAFETY REQUIREMENTS

All pertinent safety codes shall be incorporated into maintenance procedures. All maintenance
workers, whether employed or volunteers, shall be given the necessary protective equipment and
apparel together with instructions to conduct their work without undue exposure to hazards.

3-04 INSPECTIONS

Annual site inspections required by the USACE shall be performed at least once a year for the
condition of the site. The inspections shall be initiated by the Non-Federal Sponsor and shall
include any interested agencies to compare the condition of the mitigation sites with the goals of
the plans as stated in the environmental documentation and other project documents. The Non
Federal Sponsor shall provide the USACE written notice 30 days prior to all inspections and
invite the USACE to participate in the inspections. The inspection shall be in spring, between
April and May. Leaves emerge from buds at this time facilitating plant identification and
evaluation of general plant health and mortality.

3-05 CHECKLISTS
A specific checklist form for reporting results of inspections of the site is contained in this
supplement as Exhibit E. These checklists shall be completed during each inspection.
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SECTION IV

MAINTENANCE OF THE RESTORED SITE

4-01 INTRODUCTION

This section addresses maintenance requirements for vegetation and associated items for the
South Fork Putah site. The goals for this project are to restore existing riparian habitat adjacent
to the creek; expand the riparian and upland habitat to the higher terrace zone; and revegetate oak
savannah habitat to the previously farmed terrace areas.

4-02 GENERAL

Plants that have established themselves will continue to live without any supplemental support
by maintenance personnel. The following items address impacts that shall be addressed by, and
are the responsibility of, the Non-Federal Sponsor in maintaining acceptable site and plant
conditions so that vegetative growth will not be impeded. Maintenance tasks may include the
following: noxious weed control, replanting, thinning of non-native species, grazing, flood
repair, debris removal, repair of fencing and gates, repair of signage, damage repair, prescribed
burning, erosion control, and maintenance of firebreaks. The scope of work for each task is
described below.

The Non-Federal Sponsor shall keep written records of all maintenance tasks performed and
submit them with the annual report as described in Section 3-02.

4-03 VEGETATION MAINTENANCE

a. General Plant Care: The site is not intended to be maintained to park-like conditions.
Greater habitat value is afforded by those conditions that might be unsightly in a park; for
example, downed trees, broken branches, unmown grass, etc. No removal of vegetation shall
occur without prior written approval from the District Engineer except as defined below in
paragraph e. titled Noxious Weed Control.

b. There were approximately 90 Elderberry (Sambucus mexicana) planted in the Upper
Riparian Zones URI, UR2, UR3, UR4, UR5 and UR6 (see Exhibit C). Any vegetation
maintenance on the South Fork Putah Site which involves work within 100 feet of an Elderberry
shrub with any stems of 1" or greater shall follow either the conservation guidelines for the
Valley Elderberry Longhorn Beetle (VELB), dated July 9, 1999, (Exhibit F) or subsequent
revision, or other site specific vegetation maintenance recommendation for VELB resulting from
consultation between the Non-Federal Sponsor and U.S. Fish and Wildlife Service. Since the
South Fork Putah Preserve project was not originally intended to be for Elderberry Mitigation,
the monitoring referred to in the U.S. Fish and Wildlife Service's Conservation Guidelines will
not be required.

c. Preservation of Woody Vegetation: All native woody vegetation shall be allowed to
grow without restraint at the restoration site. However, woody vegetation that directly interferes
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with levee or revetment maintenance may be removed and placed elsewhere on the site.
Preservation of woody vegetation helps achieve the mitigation goal of replacing lost habitat
values at the site. In addition, the indigenous scenic and ecological values of the site will benefit
from preservation of woody vegetation.

d. Volunteer Growth: The SFPC restoration site was designed to provide a multi-story
riparian canopy and an Oak Savanna by planting a minimum number of riparian species to
establish some baseline vegetation. An important component for success of the site is volunteer
growth by riparian species. Mowing the mitigation areas will suppress volunteer growth and is
not recommended. Regardless of whether the project site is mowed or grazed periodically, the
Non-Federal Sponsor shall ensure that enough native vegetation is volunteering and growing on
the project site to provide a gradual vegetative succession and ensure that all maintenance
practices of adjoining lands under control of the Non-Federal Sponsor do not negatively affect
the mitigation sites.

e. Noxious Weed Control: Weed control is not required. Per the State requirements, the
Non-Federal Sponsor is allowed to control weeds within the guidelines of the State of California,
Department of Food and Agriculture, Division of Plant Industry. Consistent with standard
Integrated Pest Management (IPM) techniques practiced by the Non-Federal Sponsor, use of
herbicide shall be minimized, mechanical and cultural weed controls emphasized, and care shall
be taken to isolate the spray (or other method if used) so that only the targeted plant is affected.
Ensure weed growth is controlled on the firebreaks, if any, at each site. For guidance refer to
Pest Rating of Noxious Weed Species and Noxious Weed Seed, Exhibit G. Herbicides shall be
applied in accordance with all State and Local regulations.

f. Selective Clearing/Pruning: Downed trees and branches, dead limbs, and dead trees
provide habitat for numerous wildlife species. Therefore, clearing and pruning shall not occur
unless such materials restrict site access, prove to be detrimental to the integrity of the bank
protection structure, or present a risk to public safety.

g. Prescribed Burning: Prescribed Burning shall be allowed only at the Oak Savanna
zones. The Non-Federal Sponsor shall inform the Corps of Engineers no less than 7 calendar
days before the prescribed burn. The prescribed burn shall be done following all State and Local
Codes and shall obtain necessary permits to safely conduct the bum. The bum shall be preformed
by an experienced crew, with a Fire Leader with 5 years' experience, as part ofa prescribed burn
fire crew, having been a Fire Leader or Captain on a prescribed burn fire crew for no less than 10
burns. Trees and shrubs shall be protected from damage caused from fire getting too close. The
Non-Federal Sponsor shall be responsible for damage caused by a prescribed burn. The
prescribed bum shall not occur in months during the migratory or resident birds nesting season.
For more information on having a safe prescribed burn, call the Yolo County Resource
Conservation District at (530) 662-2037. A Fire and Logistics Plan shall be completed, and
copies of the document shall be made available to the Non-Federal Sponsor and the Army Corps
of Engineers 7 calendar days before the scheduled prescribed burn (see Exhibit H).

7



4-04 DEBRIS

a. Woody Debris and Felled Trees: Woody debris and felled trees are desirable unless a
public safety hazard. While there are certain advantages provided by such materials (e.g.,
wildlife habitat and shelter) the presence of woody debris can pose a threat to public safety.
At the South Fork Putah site, woody debris washing down the channel during high flows may
settle out as the water levels recede. The issue of public safety will be the overriding
consideration for deciding when to remove woody debris or felled trees. Any woody debris shall
be removed as the result ofa decision of the Non-Federal Sponsor, USACE, and permits
obtained from the resource agencies. Debris may be moved to another location on site or
anchored to minimize any public safety issues.

4-05 SIGNS, FENCES, GATES, AND OTHER MISe. ITEMS

Maintenance records of these items shall be presented as applicable in each annual report.

a. Signs: All signs located on the South Fork Putah site shall be repaired or replaced
within 10 working days if they are found to be damaged or destroyed. At a minimum, signs shall
be checked annually.

b. Fencing and Gates: Fencing and access gates shall be maintained in an operable
condition.

c. Access Roads: The Non-Federal Sponsor shall be responsible to maintain the roads
that will be used. Remaining access roads not used will be allowed to regrow.

4-06 GRAZING

Livestock grazing is permitted subject to the following conditions:

1. The Non-Federal Sponsor will be required to have a grazing plan and keep records to
document each graze. In the plan, the Non-Federal Sponsor shall document the location
within the project to be grazed, the duration of the graze, and the number of cattle to
graze the zone. Within the zone, the plan shall catalog the number of trees and shrubs
before each graze.

2. Grazing shall be monitored on a regular basis by the Non-Federal Sponsor for signs of
overgrazing, damage to Riparian vegetation, and trampling of grass. Damage to trees,
shrubs, and the native grass stand, as a direct result from grazing, shall be the
responsibility of the Non-Federal Sponsor. It shall be required for the Non-Federal
Sponsor to plant additional trees and shrubs for trees or shrubs that have been damaged
by cattle (50 percent of the plant or more damaged by cattle). The Non-Federal Sponsor
shall plant as many acorns (in Savanna Zones 1 and 2) to guarantee 2 trees that survive
and live for a period of 5 years after planting for every tree damaged from grazing. The
two surviving trees shall be then protected from cattle browsing and trampling.
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3. Excessive rain: Once rain has caused saturation of the soil, or before excessive trampling
has occurred, the Non-Federal Sponsor shall remove the cattle at once from the site.

4. The Non-Federal Sponsor will be responsible for the care and health of the cattle during
grazing.

5. Before grazing, the cattle shall be given feed which is as free of weed as possible for such
a time as it takes to go through the cattle's digestion system.

6. Photographic Record: The Non-Federal Sponsor shall take before-and-after photos of
grazing areas before and after grazing.

7. The Non-Federal Sponsor will be required to coordinate with The Fish and Wildlife
Service before any grazing is to occur in zones where there are Elderberry Shrubs
growing on the site. These zones are Upland Riparian Zones (URI, UR2, UR3, UR4,
UR5 and UR6).

8. When Oak Trees planted at the site during the years of the project begin to bear acorns,
the Non-Federal Sponsor shall begin walking the site in March or April to look for Oak
Saplings if the specific zone is planned to be grazed later the same year. Oak saplings that
are found on site shall be protected as needed to ensure vegetative sustainability.

9. All above records shall be made available to Federal Sponsor upon request.

4-07 DAMAGE REPAIR

The Non-Federal Sponsor shall be responsible for the restoration of sites due to human impacts
and environmental damage indicated below. Discrepancies noted during the annual inspection
and reported in the Annual Report (see 3-05) shall be reviewed with all concerned agencies and
required actions relative to repair or replanting shall be decided by them.

a. Public Use: The public will have access to the Putah Creek Restoration site on a
limited basis. The public's impact on a site will continue to be potentially disruptive to the
vegetation. Ensure recreational activities do not impact the vegetation.

b. Vandalism: Vandalism is always a potential threat but generally decreases over time.
Most vandalism involves the theft of planting stock while young (usually the first year after
planting). As the plant root systems develop, the plants become hard to remove, and are no
longer a desirable target. Cuttings of trees for firewood can be another long-term threat.
Vandalism damage to signs, fences, and gates are long-term problems and shall be repaired or
replaced by the Non-Federal Sponsor in a timely fashion.

c. Damage caused by domestic animals shall be the responsibility of the Non-Federal
Sponsor (see Grazing 4-06).

d. Damage caused by Wildlife: Beaver, deer, rabbit, and gopher damage is an ongoing
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threat to the vegetation. Beaver damage is the most common. Deer, rabbit and gopher damage
are prevalent while the vegetation is young but will have less of an impact over time. Wildlife
damage is considered an "Act of God."

e. Natural Environmental Damage: Natural processes are inevitable and could occur at
any time during the course ofre-establishing the vegetation. However, over time the damage will
likely be less, due to the maturity of the vegetation. Wind throws of trees may increase over time
as trees mature and provide beneficial habitat. They should not be removed as a measure of
routine maintenance.

(1) Flood and Erosion: Flood and erosion damage could be an annual occurrence; such
occurrences shall be documented in each annual report. Damage due to flooding will impact both
vegetation and soil erosion.

(2) Fire and Wind: Fire and wind damage shall be documented in each annual report.
Fire is a potential threat from both maintenance practices and public carelessness.

4-08 UNACCEPTABLE SITE USES

This section lists potential unacceptable uses at the restoration site. Any use not defined here
with potential to cause significant damage to resources on site shall be discussed with all
concerned agencies.

a. Camping
b. Unauthorized activity or access
c. Off-road vehicles
d. Mining for minerals, aggregate and sand
e. spoiling of dredge material
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Conservation Guidelines for the Valley Elderberry Longhorn Beetle

Surveys

Proposed project sites within the range of the valley elderberry longhorn beetle should be
surveyed for the presence of the beetle and its elderberry host plant by a qualified biologist. The
beetle's range extends throughout California's Central Valley and associated foothills from about
the 3,000-foot elevation contour on the east and the watershed of the Central Valley on the west
(Figure 1). All or portions of 31 counties are included: Alameda, Amador, Butte, Calaveras,
Colusa, Contra Costa, EI Dorado, Fresno, Glenn, Kern, Kings, Lake, Madera, Mariposa, Merced,
Napa, Nevada, Placer, Sacramento, San Benito, San Joaquin, San Luis Obispo, Shasta, Solano,
Stanislaus, Sutter, Tehama, Tulare, Tuolumne, Yolo, Yuba.

If elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground
level occur on or adjacent to the proposed project site, or are otherwise located where they may
be directly or indirectly affected by the proposed action, minimization measures which include
planting replacement habitat (conservation planting) are required (Table 1).

All elderberry shrubs with one or more stems measuring 1.0 inch or greater in diameter at ground
level that occur on or adjacent to a proposed project site must be thoroughly searched for beetle
exit holes (external evidence of beetle presence). In addition, all elderberry stems one inch or
greater in diameter at ground level must be tallied by diameter size class (Table 1). As outlined
in Table 1, the numbers of elderberry seedlings/cuttings and associated riparian native
trees/shrubs to be planted as replacement habitat are determined by stem size class of affected
elderberry shrubs, presence or absence of exit holes, and whether a proposed project lies in a
riparian or non-riparian area.

Elderberry plants with no stems measuring 1.0 inch or greater in diameter at ground level are
unlikely to be habitat for the beetle because of their small size and/or immaturity. Therefore, no
minimization measures are required for removal of elderberry plants with no stems measuring
1.0 inch or greater in diameter at ground level with no exit holes. Surveys are valid for a period
of two years.

Avoid and Protect Habitat Whenever Possible

Project sites that do not contain beetle habitat are preferred. If suitable habitat for the beetle
occurs on the project site, or within close proximity where beetles will be affected by the project,
these areas must be designated as avoidance areas and must be protected from disturbance during
the construction and operation of the project. When possible, projects should be designed such
that avoidance areas are connected with adjacent habitat to prevent fragmentation and isolation of
beetle populations. Any beetle habitat that cannot be avoided as described below should be
considered impacted and appropriate minimization measures should be proposed as described
below.
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Avoidance: Establishment and Maintenance of a Buffer Zone

Complete avoidance (i.e., no adverse effects) may be assumed when a 1DO-foot (or wider) buffer
is established and maintained around elderberry plants containing stems measuring 1.0 inch or
greater in diameter at ground level. Firebreaks may not be included in the buffer zone. In buffer
areas construction-related disturbance should be minimized, and any damaged area should be
promptly restored following construction. The Service must be consulted before any
disturbances within the buffer area are considered. In addition, the Service must be provided
with a map identifying the avoidance area and written details describing avoidance measures.

Protective Measures

1. Fence and flag all areas to be avoided during construction activities. In areas where
encroachment on the 100-foot buffer has been approved by the Service, provide a
minimum setback of at least 20 feet from the dripline of each elderberry plant.

2. Brief contractors on the need to avoid damaging the elderberry plants and the possible
penalties for not complying with these requirements.

3. Erect signs every 50 feet along the edge of the avoidance area with the following
information: "This area is habitat of the valley elderberry longhorn beetle, a threatened
species, and must not be disturbed. This species is protected by the Endangered Species
Act of 1973, as amended. Violators are subject to prosecution, fines, and imprisonment."
The signs should be clearly readable from a distance of 20 feet, and must be maintained
for the duration of construction.

4. Instruct work crews about the status ofthe beetle and the need to protect its elderberry
host plant.

Restoration and Maintenance

1. Restore any damage done to the buffer area (area within 100 feet of elderberry plants)
during construction. Provide erosion control and re-vegetate with appropriate native
plants.

2. Buffer areas must continue to be protected after construction from adverse effects of the
project. Measures such as fencing, signs, weeding, and trash removal are usually
appropriate.

3. No insecticides, herbicides, fertilizers, or other chemicals that might harm the beetle or its
host plant should be used in the buffer areas, or within 100 feet of any elderberry plant
with one or more stems measuring 1.0 inch or greater in diameter at ground level.
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4. The applicant must provide a written description of how the buffer areas are to be
restored, protected, and maintained after construction is completed.

5. Mowing of grasses/ground cover may occur from July through April to reduce fire
hazard. No mowing should occur within five (5) feet of elderberry plant stems. Mowing
must be done in a manner that avoids damaging plants (e.g., stripping away bark through
careless use of mowing/trimming equipment).

Transplant Elderberry Plants That Cannot Be Avoided

Elderberry plants must be transplanted if they can not be avoided by the proposed project. All
elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at ground
level must be transplanted to a conservation area (see below). At the Service's discretion, a plant
that is unlikely to survive transplantation because of poor condition or location, or a plant that
would be extremely difficult to move because of access problems, may be exempted from
transplantation. In cases where transplantation is not possible the minimization ratios in Table 1
may be increased to offset the additional habitat loss.

Trimming of elderberry plants (e.g., pruning along roadways, bike paths, or trails) with one or
more stems 1.0 inch or greater in diameter at ground level, may result in take of beetles.
Therefore, trimming is subject to appropriate minimization measures as outlined in Table 1.

1. Monitor. A qualified biologist (monitor) must be on-site for the duration of the
transplanting of the elderberry plants to insure that no unauthorized take of the valley
elderberry longhorn beetle occurs. If unauthorized take occurs, the monitor must have the
authority to stop work until corrective measures have been completed. The monitor must
immediately report any unauthorized take of the beetle or its habitat to the Service and to
the California Department of Fish and Game.

2. Timing. Transplant elderberry plants when the plants are dormant, approximately
November through the first two weeks in February, after they have lost their leaves.
Transplanting during the non-growing season will reduce shock to the plant and increase
transplantation success.

3. Transplanting Procedure.

a. Cut the plant back 3 to 6 feet from the ground or to 50 percent of its height
(whichever is taller) by removing branches and stems above this height. The
trunk and all stems measuring 1.0 inch or greater in diameter at ground level
should be replanted. Any leaves remaining on the plant should be removed.
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b. Excavate a hole of adequate size to receive the transplant.

c. Excavate the plant using a Vemeer spade, backhoe, front end loader, or other
suitable equipment, taking as much of the root ball as possible, and replant
immediately at the conservation area. Move the plant only by the root ball. If the
plant is to be moved and transplanted off site, secure the root ball with wire and
wrap it with burlap. Dampen the burlap with water, as necessary, to keep the root
ball wet. Do not let the roots dry out. Care should be taken to ensure that the soil
is not dislodged from around the roots of the transplant. If the site receiving the
transplant does not have adequate soil moisture, pre-wet the soil a day or two
before transplantation.

d. The planting area must be at least 1,800 square feet for each elderberry transplant.
The root ball should be planted so that its top is level with the existing ground.
Compact the soil sufficiently so that settlement does not occur. As many as five
(5) additional elderberry plantings (cuttings or seedlings) and up to five (5)
associated native species plantings (see below) may also be planted within the
1,800 square foot area with the transplant. The transplant and each new planting
should have its own watering basin measuring at least three (3) feet in diameter.
Watering basins should have a continuous berm measuring approximately eight
(8) inches wide at the base and six (6) inches high.

e. Saturate the soil with water. Do not use fertilizers or other supplements or paint
the tips of stems with pruning substances, as the effects of these compounds on
the beetle are unknown.

f. Monitor to ascertain if additional watering is necessary. If the soil is sandy and
well-drained, plants may need to be watered weekly or twice monthly. If the soil
is clayey and poorly-drained, it may not be necessary to water after the initial
saturation. However, most transplants require watering through the first summer.
A drip watering system and timer is ideal. However, in situations where this is
not possible, a water truck or other apparatus may be used.

Plant Additional Seedlings or Cuttings

Each elderberry stem measuring 1.0 inch or greater in diameter at ground level that is adversely
affected (i.e., transplanted or destroyed) must be replaced, in the conservation area, with
elderberry seedlings or cuttings at a ratio ranging from 1: 1 to 8: 1 (new plantings to affected
stems). Minimization ratios are listed and explained in Table 1. Stock of either seedlings or
cuttings should be obtained from local sources. Cuttings may be obtained from the plants to be
transplanted if the project site is in the vicinity of the conservation area. If the Service
determines that the elderberry plants on the proposed project site are unsuitable candidates for
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transplanting, the Service may allow the applicant to plant seedlings or cuttings at higher than the
stated ratios in Table 1 for each elderberry plant that cannot be transplanted.

Plant Associated Native Species

Studies have found that the beetle is more abundant in dense native plant communities with a
mature overstory and a mixed understory. Therefore, a mix of native plants associated with the
elderberry plants at the project site or similar sites will be planted at ratios ranging from 1: 1 to
2: 1 [native tree/plant species to each elderberry seedling or cutting (see Table 1)]. These native
plantings must be monitored with the same survival criteria used for the elderberry seedlings (see
below). Stock of saplings, cuttings, and seedlings should be obtained from local sources. If the
parent stock is obtained from a distance greater than one mile from the conservation area,
approval by the Service of the native plant donor sites must be obtained prior to initiation of the
revegetation work. Planting or seeding the conservation area with native herbaceous species is
encouraged. Establishing native grasses and forbs may discourage unwanted non-native species
from becoming established or persisting at the conservation area. Only stock from local sources
should be used.

Examples

Example 1
The project will adversely affect beetle habitat on a vacant lot on the land side of a river
levee. This levee now separates beetle habitat on the vacant lot from extant Great Valley
Mixed Riparian Forest (Holland 1986) adjacent to the river. However, it is clear that the
beetle habitat located on the vacant lot was part of a more extensive mixed riparian forest
ecosystem extending farther from the river's edge prior to agricultural development and
levee construction. Therefore, the beetle habitat on site is considered riparian. A total of
two elderberry plants with at least one stem measuring 1.0 inch or greater in diameter at
ground level will be affected by the proposed action. The two plants have a total of 15
stems measuring over 1.0 inch. No exit holes were found on either plant. Ten of the
stems are between 1.0 and 3.0 inches in diameter and five of the stems are greater than
5.0 inches in diameter. The conservation area is suited for riparian forest habitat.
Associated natives adjacent to the conservation area are box elder (Acer negundo
califomica), walnut (Juglans californica var. hindsii), sycamore (Platanus racemosa),
cottonwood (Populus fremontii), willow (Salix gooddingii and S. laevigata), white alder
(Alnus rhombifolia), ash (Fraxinus latifolia), button willow (Cephalanthus occidentalis),
and wild grape (Vitis californica).
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Minimization (based on ratios in Table 1):

• Transplant the two elderberry plants that will be affected to the conservation
area.

• Plant 40 elderberry rooted cuttings (l0 affected stems compensated at 2: 1 ratio
and 5 affected stems compensated at 4: 1 ratio, cuttings planted:stems affected)

• Plant 40 associated native species (ratio of associated natives to elderberry
plantings is 1:1 in areas with no exit holes):

5 saplings each ofbox elder, sycamore, and cottonwood
5 willow seedlings
5 white alder seedlings
5 saplings each of walnut and ash
3 California button willow
2 wild grape vines
Total: 40 associated native species

• Total area required is a minimum of 1,800 sq. ft. for one to five elderberry
seedlings and up to 5 associated natives. Since, a total of 80 plants must be
planted (40 elderberries and 40 associated natives), a total of 0.33 acre (14,400
square feet) will be required for conservation plantings. The conservation area
will be seeded and planted with native grasses and forbs, and closely monitored
and maintained throughout the monitoring period.

Example 2
The project will adversely affect beetle habitat in Blue Oak Woodland (Holland 1986).
One elderberry plant with at least one stem measuring 1.0 inch or greater in diameter at
ground level will be affected by the proposed action. The plant has a total of 10 stems
measuring over 1.0 inch. Exit holes were found on the plant. Five of the stems are
between 1.0 and 3.0 inches in diameter and five of the stems are between 3.0 and 5.0
inches in diameter. The conservation area is suited for elderberry savanna (non-riparian
habitat). Associated natives adjacent to the conservation area are willow (Salix species),
blue oak (Quercus douglasii), interior live oak (Q. wislizenii), sycamore, poison oak
(Toxicodendron diversilobum), and wild grape.
Minimization (based on ratios in Table 1):

• Transplant the one elderberry plant that will be affected to the conservation area.

• Plant 30 elderberry seedlings (5 affected stems compensated at 2: 1 ratio and 5
affected stems compensated at 4: 1 ratio, cuttings planted:stems affected)
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• Plant 60 associated native species (ratio of associated natives to elderberry
plantings is 2: 1 in areas with exit holes):

20 saplings of blue oak, 20 saplings of sycamore, and 20 saplings of
willow, and seed and plant with a mixture of native grasses and forbs

• Total area required is a minimum of 1,800 sq. ft. for one to five elderberry
seedlings and up to 5 associated natives. Since, a total of 90 plants must be
planted (30 elderberries and 60 associated natives), a total of 0.37 acre (16,200
square feet) will be required for conservation plantings. The conservation area
will be seeded and planted with native grasses and forbs, and closely monitored
and maintained throughout the monitoring period.

Conservation Area-Provide Habitat for the Beetle in Perpetuity

The conservation area is distinct from the avoidance area (though the two may adjoin), and
serves to receive and protect the transplanted elderberry plants and the elderberry and other
native plantings. The Service may accept proposals for off-site conservation areas where
appropriate.

1. Size. The conservation area must provide at least 1,800 square feet for each transplanted
elderberry plant. As many as 10 conservation plantings (i.e., elderberry cuttings or
seedlings and/or associated native plants) may be planted within the 1800 square foot area
with each transplanted elderberry. An additional 1,800 square feet shall be provided for
every additional Iaconservation plants. Each planting should have its own watering
basin measuring approximately three feet in diameter. Watering basins should be
constructed with a continuous benn measuring approximately eight inches wide at the
base and six inches high.

The planting density specified above is primarily for riparian forest habitats or other
habitats with naturally dense cover. If the conservation area is an open habitat (i.e.,
elderberry savanna, oak woodland) more area may be needed for the required plantings.
Contact the Service for assistance if the above planting recommendations are not
appropriate for the proposed conservation area.

No area to be maintained as a firebreak may be counted as conservation area. Like the
avoidance area, the conservation area should connect with adjacent habitat wherever
possible, to prevent isolation of beetle populations.

Depending on adjacent land use, a buffer area may also be needed between the
conservation area and the adjacent lands. For example, herbicides and pesticides are
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often used on orchards or vineyards. These chemicals may drift or runoff onto the
conservation area if an adequate buffer area is not provided.

2. Long-Term Protection. The conservation area must be protected in perpetuity as habitat
for the valley elderberry longhorn beetle. A conservation easement or deed restrictions to
protect the conservation area must be arranged. Conservation areas may be transferred to
a resource agency or appropriate private organization for long-term management. The
Service must be provided with a map and written details identifying the conservation
area; and the applicant must receive approval from the Service that the conservation area
is acceptable prior to initiating the conservation program. A true, recorded copy of the
deed transfer, conservation easement, or deed restrictions protecting the conservation area
in perpetuity must be provided to the Service before project implementation.
Adequate funds must be provided to ensure that the conservation area is managed in
perpetuity. The applicant must dedicate an endowment fund for this purpose, and
designate the party or entity that will be responsible for long-term management of the
conservation area. The Service must be provided with written documentation that
funding and management of the conservation area (items 3-8 above) will be provided in
perpetuity.

3. Weed Control. Weeds and other plants that are not native to the conservation area must
be removed at least once a year, or at the discretion of the Service and the California
Department of Fish and Game. Mechanical means should be used; herbicides are
prohibited unless approved by the Service.

4. Pesticide and Toxicant Control. Measures must be taken to insure that no pesticides,
herbicides, fertilizers, or other chemical agents enter the conservation area. No spraying
of these agents must be done within one 100 feet of the area, or if they have the potential
to drift, flow, or be washed into the area in the opinion of biologists or law enforcement
personnel from the Service or the California Department ofFish and Game.

5. Litter Control. No dumping of trash or other material may occur within the conservation
area. Any trash or other foreign material found deposited within the conservation area
must be removed within 10 working days ofdiscovery.

6. Fencing. Permanent fencing must be placed completely around the conservation area to
prevent unauthorized entry by off-road vehicles, equestrians, and other parties that might
damage or destroy the habitat of the beetle, unless approved by the Service. The
applicant must receive written approval from the Service that the fencing is acceptable
prior to initiation of the conservation program. The fence must be maintained in
perpetuity, and must be repaired/replaced within 10 working days if it is found to be
damaged. Some conservation areas may be made available to the public for appropriate
recreational and educational opportunities with written approval from the Service. In
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these cases appropriate fencing and signs informing the public of the beetle's threatened
status and its natural history and ecology should be used and maintained in perpetuity.

7. Signs. A minimum of two prominent signs must be placed and maintained in perpetuity
at the conservation area, unless otherwise approved by the Service. The signs should note
that the site is habitat of the federally threatened valley elderberry longhorn beetle and, if
appropriate, include information on the beetle's natural history and ecology. The signs
must be approved by the Service. The signs must be repaired or replaced within 10
working days if they are found to be damaged or destroyed.

Monitoring

The population of valley elderberry longhorn beetles, the general condition of the conservation
area, and the condition of the elderberry and associated native plantings in the conservation area
must be monitored over a period of either ten (l0) consecutive years or for seven (7) years over a
15-year period. The applicant may elect either 10 years of monitoring, with surveys and reports
every year; or 15 years of monitoring, with surveys and reports on years 1,2,3,5, 7, 10, and 15.
The conservation plan provided by the applicant must state which monitoring schedule will be
followed. No change in monitoring schedule will be accepted after the project is initiated. If
conservation planting is done in stages (i.e., not all planting is implemented in the same time
period), each stage of conservation planting will have a different start date for the required
monitoring time.

Surveys. In any survey year, a minimum of two site visits between February 14 and June 30 of
each year must be made by a qualified biologist. Surveys must include:

1. A population census of the adult beetles, including the number of beetles
observed, their condition, behavior, and their precise locations. Visual counts
must be used; mark-recapture or other methods involving handling or harassment
must not be used.

2. A census of beetle exit holes in elderberry stems, noting their precise locations
and estimated ages.

3. An evaluation of the elderberry plants and associated native plants on the site, and
on the conservation area, if disjunct, including the number of plants, their size and
condition.

4. An evaluation of the adequacy of the fencing, signs, and weed control efforts in
the avoidance and conservation areas.
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5. A general assessment of the habitat, including any real or potential threats to the
beetle and its host plants, such as erosion, fire, excessive grazing, off-road vehicle
use, vandalism, excessive weed growth, etc.

The materials and methods to be used in the monitoring studies must be reviewed and approved
by the Service. All appropriate Federal permits must be obtained prior to initiating the field
studies.

Reports. A written report, presenting and analyzing the data from the project monitoring, must
be prepared by a qualified biologist in each of the years in which a monitoring survey is required.
Copies of the report must be submitted by December 31 of the same year to the Service (Chief of
Endangered Species, Sacramento Fish and Wildlife Office), and the Department ofFish and
Game (Supervisor, Environmental Services, Department ofFish and Game, 1416 Ninth Street,
Sacramento, California 95814; and Staff Zoologist, California Natural Diversity Data Base,
Department ofFish and Game, 1220 S Street, Sacramento, California 95814). The report must
explicitly address the status and progress of the transplanted and planted elderberry and
associated native plants and trees, as well as any failings of the conservation plan and the steps
taken to correct them. Any observations of beetles or fresh exit holes must be noted. Copies of
original field notes, raw data, and photographs of the conservation area must be included with the
report. A vicinity map of the site and maps showing where the individual adult beetles and exit
holes were observed must be included. For the elderberry and associated native plants, the
survival rate, condition, and size of the plants must be analyzed. Real and likely future threats
must be addressed along with suggested remedies and preventative measures (e.g. limiting public
access, more frequent removal of invasive non-native vegetation, etc.).

A copy of each monitoring report, along with the original field notes, photographs,
correspondence, and all other pertinent material, should be deposited at the California Academy
of Sciences (Librarian, California Academy of Sciences, Golden Gate Park, San Francisco, CA
94118) by December 31 of the year that monitoring is done and the report is prepared. The
Service's Sacramento Fish and Wildlife Office should be provided with a copy of the receipt
from the Academy library acknowledging receipt of the material, or the library catalog number
assigned to it.

Access. Biologists and law enforcement personnel from the California Department of Fish and
Game and the Service must be given complete access to the project site to monitor transplanting
activities. Personnel from both these agencies must be given complete access to the project and
the conservation area to monitor the beetle and its habitat in perpetuity.

Success Criteria

A minimum survival rate of at least 60 percent of the elderberry plants and 60 percent of the
associated native plants must be maintained throughout the monitoring period. Within one year
of discovery that survival has dropped below 60 percent, the applicant must replace failed
plantings to bring survival above this level. The Service will make any determination as to the
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applicant's replacement responsibilities arising from circumstances beyond its control, such as
plants damaged or killed as a result of severe flooding or vandalism.

Service Contact

These guidelines were prepared by the Endangered Species Division of the Service's Sacramento
Fish and Wildlife Office. If you have questions regarding these guidelines or to request a copy of
the most recent guidelines, telephone (916) 414-6600, or write to:

u.S. Fish and Wildlife Service
Ecological Services

2800 Cottage Way, W-2605
Sacramento, CA 95825
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Table 1: Minimization ratios based on location (riparian vs. non.riparian), stem
diameter of affected elderberry plants at ground level, and presence or
absence of exit holes.

Location Stems (maximum
diameter at ground
level)

Exit Holes
on Shrub
YIN

I
(quantify)

Elderberry
Seedling
Ratio 2

Associated
Native Plant
Ratio 3

non-riparian stems> = 1" & = < 3" No: 1:1 1:1

Yes: 2:1 2:1

non-riparian stems> 3" & < 5" No: 2:1 1: 1

Yes: 4:1 2:1

non-npanan s tom s >= 5" No: 3:1 1:1

Yes: 6:1 2:1

riparian stems> = 1" & = < 3" No: 2:1 1:1

Yes: 4:1 2:1

riparian stems> 3" & < 5" No: 3:1 1:1

Yes: 6:1 2:1

nparlan stems> = 5" No: 4:1 1:1

Yes: 8:1 2:1

1All stems measuring one inch or greater in diameter at ground level on a single shrub are considered
occupied when exit holes are present anywhere on the shrub.

2 Ratios in the Elderberry Seedling Ratio column correspond to the number of cuttings or seedlings to be
planted per elderberry stem (one inch or greater in diameter at ground level) affected by a project.

3 Ratios in the Associated Native Plant Ratio column correspond to the number of associated native species to
be planted per elderberry (seedling or cutting) planted.
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EXHIBIT G

STATE OF CALIFORNIA
DEPARTMENT OF FOOD AND AGRICULTURE

DIVISION OF PLANT INDUSTRY

PEST RATINGS OF NOXIOUS WEED SPECIES
AND NOXIOUS WEED SEED

PURPOSE

To advise commissioners as to the Department's policy regarding any pest action.

DEFINITIONS

"A" An organism of known economic importance subject to state (or commissioner when
acting as a state agent) enforced action involving: eradication, quarantine regulation,
containment, rejection, or other holding action.

"B" An organism of known economic importance subject to: eradication, containment, control
or other holding action at the discretion ofthe individual county agricultural
commissioner.

or
An organism of known economic importance subject to state endorsed holding action and
eradication only when found in a nursery.

"e" An organism subject to no state enforced action outside of nurseries except to retard
spread. At the discretion of the commissioner.

GUIDANCE

The district will be allowed to control noxious weeds classified as "A" and identified by the
Department of Food and Agriculture as "(an) organism of known economic importance to state (or
commissioner when acting as a state agent) enforced action involving: eradication, quarantine
regulation, containment, rejection, or other holding action."

The district will be allowed to control noxious weeds classified as "B" and identified by the
Department of Food and Agriculture as (an) organism of known economic importance subject to:
eradication, containment, control or other holding action at the discretion of the individual county
agricultural commissioner.

1



Before the district eradicates any plant belonging to either class "A" or "B", the plant to be
eradicated must be identified as a noxious weed in either class "A" or class "B" by a qualified
biologist or a representative of the county agricultural commissioner's office. The district shall
notify the Department of Water Resources, Flood Control Project Branch before taking action.

"A" SPECIES

Eradication, containment, rejection or other holding action at the state-county level. Quarantine

interceptions to be rejected or treated at any point in the state.

Acaena anserinifolia

Acaena novae-zelandiae
(_ A anserinifolia in part as

used previously and of British
and Australian authors.)

Acaena pallida
(- A anserinifolia in part

as used previously.)

Achnatherum brachychaetum
(- Stipa brachychaeta

Albagi maurorum
(- A pseudalhagi)

Alternanthera philoxeroides

Arctotheca calendula

Carduus acanthoides

Carduus nutans

Carthamus leucocaulos

Centaurea diffusa

Centaurea iberica

Centaurea maculosa

biddy biddy

biddy biddy

biddy biddy

punagrass

camelthom

alligatorwood

capeweed, as seed or fertile plants

plumeless thistle

musk thistle

whitestem, distaff thistle

diffuse knapweed

Iberian starthistle

spotted knapweed
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Centaurea squarrosa

Chondrilla juncea

Cirsium ochrocentrum

Cirsium undulatum

Crupina vulgaris

Cucumia melo var. dudain

Cuscuta reflexa

Euphorbia esula

Euphorbia serrata

Halimodendron halode,ndron

Halogeton glomeratus

Helianthus ciliaris

Heteropogon contortus

Hydrilla varticillata

Linaria gonistifolia spp. dalmatica
(- L. dalmatica)

Onopordum spp.

Orobanche ludoviciana var. cooperi
(- a cooperi (Gray) Heller, as
used in Munz', A Flora of Southern
California.)

(- 0 multiflora Nutt., as used
in Correll and Johnston's Manual
of the Vascular Plants of Texas.)

Orobanche ramosa

Peganum harmala
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squarrosa knapweed

skeletonweed

yellowspine thistle

wavyleaf thistle

bearded creeper

dudain melon

giant dodder

leafy spurge

serrate spurge

Russian salttree

halogeaton

blueweed

tanglehead

hydrilla

Dalmatian, toadflax

onopordum thistles

Cooper's
broomrape

desert broomrape

branched, broomrape

harmel



Physalis virginians var. sonorae
(- p subglabrata as used previously.)

Prosopis strombulifera

Salsola vermiculata

Salvia virgata
(- Spratensis as used previously.)
Scolymus hispanicus

Solanum cardiophyllum
nightshade

Solanum dimidiatum

Sonchus arvensis

Sphaerophysa salsula

Striga lutea
(- S asiatica)

Tagetes minuta

Zygophyllum fabago

smooth
groundcherry

creeping mesquite

wormleaf salsola

meadow sage

golden thistle

heartleaf

Torrey's nightshade

perennial sowthistle

Austrian peaweed

witchweed

wild marigold

Syrian beancaper

"B" SPECIES

Eradication, containment, control or other holding action at the discretion ofthe commissioner.

Acacia paradoxa
(- A armata)

Acrontilon repens
(- Centaurea repens)

Aegilops cylindrica

Aegilops ovata
(- A geniculata and
A neglecta in part)

Aegilops triuncialis

Aeschynomene rudis
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kangaroothom

Russian knapweed

jointed goatgrass

ovate goatgrass

barb goatgrass

rough jointvetch



Agropyron repens

Allium paniculatum

Allium vineals

Ambrosia trifida

Araujia sericofera

Cardaria chalepensis

Cardaria drabs

Cardaria pubescens

Carthamus baeticus

Carthamus lanatus

Centaurea calcitrapa

Centaurea repens

Centaurea sulphurea

Chorispora tene/la

Cirsium arvense

Coronopus squamatus

Cucumis myriocarpus

Cynara cardunculus

Cyperus esculentus

Cyperus rotundus

Elytrigia repens
(- Agropyron repens)

Euphorbia oblongata

Gaura coccinea

(see Elytrigia repens)

panicled onion

wild garlic

giant ragweed

bladderflower

lens-podded hoarycress

heart-poddedhoarycress

globe-podded hoarycress

smooth distaff thistle

woolly distaff thistle

Purple starthistle

(See Acroptilon repens)

Sicilian thistle

purple mustard

Canada thistle

swinecress

paddy melon

artichoke thistle

yellow nutsedge

purple nutsedge

quackgrass

oblong spurge

scarlet gaura
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Gaura drummondii
(- G odorata)

Gaura sinuata

Gypsophila paniculata

Imperata brevifolia

Isatis tinotoria

Lepidium latifolium

Lythrum salicaria

Muhlenbergia schreberi

Nothoscordum inodorum

Nymphaea mexicana

Oryza rufipogon

Panicum antidotale

Physalis viscosa

Polygonum cuspidatum

Polygonum polystachyum

Polygonum sachalinonae

Rorippa austriaca

Salvia aethiopis

Senecio Jacobaea

Senecio squalidus

Sesbania punicea
Setaria faberi

Solanum carolinense

Solanum elaeagnifolium

scented gaura

wavyleaf gaura

baby's breath

satintail

dyer's woad

perennial peppercress

purple loosetrife

nimblewill

false garlic

banana waterlily

red rice

blue panicgrass

grape groundcherry

Japanese

Himalayan knotweed

giant knotweed

Austrian fieldcress

Mediterranean sage

tansy ragwort

Oxford ragwort

Scarlet Wisteria, Rattlebox
giant foxrail

Carolina horsenettle, knotweed

white horsenettle
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Solanum lanceolatum

Solanum marginatum

Symphytum asperum

Ulex europaeus

Viscum album

lanceleaf nightshade

white-margined nightshade

rough comfrey

gorse

European mistletoe

"c" SPECIES

State endorsed holding action and eradication only when found in a nursery: action to retard
spread outside ofnurseries at the discretion ofthe commissioner: reject only when found in a
cropseedfor planting or at the discretion ofthe commissioner.

Carduus pycnocephalus

Carduus tenuiflorus

Cenchrus echinatus

Cenchrus incertus

Cenchrus longispinus
(- C pauciflorus as
used previously)

Centaurea solstitialls

Italian thistle

Italian thistle

Southern sandbur

coastsandbur

mat sandbur

yellow starthistle

*******
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EXHIBIT H

SOUTH FORK PUTAH CREEK
RESTORATION AND MAINTENANCE

FIRE AND LOGISTICS PLAN GUIDE

1 The Site, acreage, location

2 Ownership Status:

3 Sources of Emergency Assistance

Fire: Nearest Fire Dept, phone number

a. Law: Davis Police Dept. and Yolo County Sheriff phone numbers
b. Medical: Addresses and Phone Numbers of Nearest Hospital and Bum Treatment

Facility
c. Attorney: phone number

4 Permits and Official Notification
• Burn and Air Quality Permit
• Encroachment Permit: If needed

5 Notifications

• Yolo County Agriculture Commissioner, Phone Number
• Fire Dispatch, Phone Number

6 Unit Description
• Vegetation Type: Grassland
• Fuel Model:
• Unit Area: document percentage of South Fork Putah Creek Restoration site to be

burned.
• Percent slope:

7 Management Goals and Objectives:

8 Fire Prescription

• Identify Acceptable Fire Behavior and describe in detail the firing techniques to be
used



9 Smoke Management Plan:
• Identify smoke sensitive areas during bum
• Identify critical smoke sensitive areas
• Plot direction of smoke plume

10 Crew Organization

11 Equipment

12 Duration

13 Bum Plan
• Prebum Preparation
• Communication
• Fire Behavior and Weather monitoring
• Ignition plan and Holding plan with Site Map
• Identify on site hazards
• Contingencies:

14. Liability

J
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EXHIBIT I

Letter ofTransfer to or Acceptance by the Reclamation Board
South Fork Putah Creek Restoration Site

Unattached
To be inserted when the letter is completed.
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SUPPLEMENT to the
STANDARD OPERATION AND MAINTENANCE MANUAL

SACRAMENTO RIVER FLOOD CONTROL PROJECT
(Revised 1955)

for the
YOLO BASIN WETLANDS

PROJECT MODIFICATION WORKS
YOLO COUNTY, CALIFORNIA

"ADDITIONS"

TABLE OF CONTENTS
(Additions to appropriate sections of the O&M manual)

SECTION 1- INTRODUCTION

1-01 Authority
1-02 Location and Description
I-03 Purpose of the Supplement
1-05 Construction History

".... SECTION 11- LOCAL COOPERATION
\

2-01 Federal Requirements
2-03 Assurances Provided by Local Sponsor
2-04 Transfer to the Local Sponsor
2-05 Local Sponsor/State ofCalifornia Responsibilities

SECTION 111- GENERAL

3-01 General Rules and Procedures
3-I 1 Drawings
3-12 Responsibilities ofthe Refuge Manager (Yolo Basin Wetlands)

SECTION IV- LEVEES
No changes

SECTION V- IRRIGATION AND DRAINAGE STRUCTURES
No changes

SECTION VI.- CHANNELS
No changes

SECTION VII - MISCELLANEOUS FACILITIES
No changes
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SECflON VIII - SUGGESTED METHODS OF COMBATING FLOOD CONDmONS
No changes

SECflON IX - VEGETAnON ON MmGAnON AREAS
No changes

SECflON X - PROJECT MODIFICAnON WORKS. YOLO BASIN WETLANDS

1O..Q1 General Operation and Maintenance
a. Pennanent Wetlands
b. Seasonal Wetlands
c. Native GrasslandlUpland
d. Riparian Woodland
e. Management and Maintenance ofVegetation
f. Wildlife Management Time line
g. Wetlands Operation

(l) Flood-Up
(2) Draw-Down

10-02 Drainage and Irrigation Structures
a. Water Control Structures
b. Pumps
c. Miscellaneous Facilities (Supply and Drainage Channels, etc.)

10..Q3 Inspection and Maintenance ofMiscellaneous Facilities within the Yolo Basin
a. Berms
b. Floodway

10-04 Environmental Management
a. Habitat Area
b. Endangered and Threatened Species Protection

(l) Giant Garter Snake
(2) Swanson's Hawk
(3) Salmonids and Sacramento Splittail

c. Water Quality
d. Cultural Resources Protection
e. Recreation
f. Public Health (Mosquito Control)

TABLES

1 Initial Seed Mix
2 Final Re-seed Mix
3 Wildlife Management Timeline
4 Water Control Structures
5 Pumps
6 Habitat Area
7 Environmental Commitments
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SUPPLEMENTAL EXHIBITS
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Slide Gates and Alfalfa Valves Sheets 1 through 9
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(Contained in Standard Manual)
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Flood Control Regulations Unattached
(Contained in Standard Manual)
Site and Vicinity Map 1 Sheet
Code ofFederal Regulations 1 Sheet
Flood-up and Flood-down Map 1 Sheet
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SECTION I

INTRODUCTION

1-01. Authority. The improvement covered by this supplemental manual contains wetland restoration
work accomplished pursuant to Section 1135 (b) of the Water Resources Development Act of 1986 (Public
Law 99-662). ·Section 1135 (b) authorizes the Corps ofEngineers (Corps) to plan and construct
modifications to previously constructed projects for improving the quality of the environment in the public
interest. The modifications can be to the structures and/or operations ofcompleted water resource projects.
Section 1135 authorization also includes areas adjacent to features of the completed project if the project
likely contributed to developments that displaced wetlands and wildlife habitats that occurred there in
modern historic times.

1-02. Location and Description. The project modification work consists of the construction of
approximately 3,400 acres ofwildlife habitat, including permanent wetlands, seasonal wetlands,
grassland/uplands, and riparian woodland within the Yolo Bypass, a key feature ofthe Sacramento River
Flood Control Project. The project modification works are located in Yolo County, California. A site and
vicinity map is shown in Exhibit A-I. The project modification work is to be subordinate to the purposes
ofthe existing Corps project with the Sacramento and San Joaquin Drainage District (i.e. the Reclamation
Board ofthe State ofCalifornia) having a flowage easement over the project lands.

1-03. Purpose of the Supplement. This supplement has been prepared to provide the local sponsor
pertinent information for the operation and maintenance ofproject modification works, general guidelines
on wildlife habitat management and to advise them ofthe details ofapplicable requirements to assure that
the facilities provided by the United States are continuously maintained and operated as necessary to obtain
maximum benefits of the project modification works without impacting (no reduction ofexisting flood
carrying capacity) existing flood control protective works. Rules that govern local partners in operating
and maintaining projects as a part ofprotective works are contained in the Code ofFederal Regulations
(Exhibit A-2).

The organization and format ofthis supplemental manual is written to be consistent with the Standard
Operations and Maintenance Manual for the Sacramento River Flood Control Project (Revised May 1955),
and is intended to provide supplemental information that is not presently addressed.

I-OS. Construction IDstory. The project modification works described above was accomplished by a
Memorandum ofAgreement between the u.S. Fish and Wildlife Service and the U.S. Anny Corps of
Engineers. The ArchitectlEngineer general contractor was Ducks Unlimited Incorporated. Design and
construction was performed by Ducks Unlimited Incorporated under contracts (location, date, contractor):

CA-0058-002 (Northwest Area, August 1995, Ford Construction Company Inc.);
CA-0058-005 (South Area, August 1995, Ford Construction Company Inc.);
CA-0058-006 (putah Creek Structure, September 1995, Westcon Construction Company);
CA-0058-007 (Power Line Connection, October 1995, Pacific Gas and Electric Company);
CA-0058-008 (Central Pump Station, September 1995, Cooper Crane and Rigging)
CA-0058-008 (North Pump Station, August 1995, Falco Construction);
CA-0058-008 (South Pump Station, October 1995, Anderson Pump Company);
CA-0058-008 (West Pump Station, October 1996, Anderson Pump Company);
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CA-0058-008 (Northeast Pump Station, October 1996, Anderson Pump Company);
CA-0058-004 (Central Area, March 1996, Franklin Construction);
CA-OOS8-003 (Northeast Area, August 1996, Gateway Pacific Contractors);
CA-OOS8-010 (Causewayl180 Acre Unit, October 1996, Franklin Construction).

Construction began in August 1995 and was completed in October 1997. As-built drawings are
referenced in Exbibit B. Revegetation work began in October 1994 and was completed in September
1998. As part of the revegetation effort to assist in target species establishment, 2,600 pounds ofCrypsis
schoenoides seed was collected and processed for aerial seeding of the seasonal wetlands. Aerial seeding
was accomplished in the Fall of 1996 at a rate of 1 pound (1,000,000 seeds) per acre.

Two conditions and events significantly affected the grassland establishment for ,the project.

Grading: Construction grading removed topsoil cover from some ofthe designated grassland areas,
leaving inferior heavy clay peat subsoils as the seeding bed. Grading and existing topography within
grasslands created drainage areas too wet for grassland establishment and better suited as seasonal
wetlands, i.e., South Unit grassland area.

Flooding: Unfommate timing of two consecutive years ofsignificant and unusual wet weather events
that resulted in flooding ofthe Bypass, severely impeded and impacted the success ofgrassland
establishment through prolonged inundation, scouring, and sedimentation.

Background: The original native seed mix was modified as new site and soil conditions and
information were analyzed after field surveys and completion ofconstruction grading in the grassland
areas. A multiple seed mix formula was developed to try and best meet site conditions: general mix, high
ground mix, and a wet edge mix (see Table I Initial Seed Mix). Initial seeding occurred in the Fall of
1996; delays in construction grading ofproject, unfortunately, set back drill seeding ofmost ofthe
grassland areas until late October.

Table 1: Initial Seed Mix (seeded earlyllate Fa111996)

General Mix
Hordeum brachyantherum I Meadow Barley
Elymus glaucus / Blue Wildrye
Leymus triticoides / Creeping Wildrye

High Ground Mix
Hordeum brachyantherum / Meadow Barley
Elymus glaucus / Blue Wildrye
Nassella pulchra / Purple Needlegrass
Elymus trachycaulus I Slender Wheatgrass
Wetland Edge Mix
Agrostis exarata / Bent Grass
Deschampsia caespitosa / Tufted Hairgrass
Muhlenbergia rigens / Deer Grass

After the 1996/1997 flood events, the grassland areas were field checked and evaluated for
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germination success. The late seeding time and then immediate and prolonged inundation of the entire
project caused significant germination mortality of the grasslands. Areas seeded early and allowed to
germinate before inundation had the best success rate; however, significant damage to the project occurred
in deposition and scouring of these exposed areas. Germinated seed species consisted almost entirely of
Hordeum brachvantherum. All grassland areas were weed controlled and areas prepared (mowedJdisced)
for a re-seeding in the early fall of 1997. The re-seeding mix was adapted to only using Hordeum
brachvantherum with some Elymus glaucus (see Table 2).

Table 2: Final Re-Seed Mix (re-seeded early Fall 1997)

General Seed Mix
Hordeum brachyantherum / Meadow Barley

High Ground Mix (only in a few selected areas)
Elymus glaucus I Blue Wildrye

The flood events of 1997/1998 were not as detrimental to seed germination success. All areas, year
old and new, showed initial good signs ofgermination and growth. A late spring and a flood event in the
summer of 1997; however, hit the new and old grasslands hard during their critical growth period.
Significant loses ofnew and year old grassland areas occurred. To provide accurate grassland survival
numbers and locations a survey was performed in February 1999 (see maps in Exhibit J).

Revegetation work was accomplished under contracts (contract title, date):

DACWOS-9S-e-0009 (Restoration Planting and Maintenance, Northern Sector (Riparian-Northwest Unit).
October 1994;
DAC WOS-9S-0009 (First Year Monitoring Report for Restoration and Maintenance', Northern Sector,
October 1996);
DACWOS-9S-0009 (Final Monitoring Report for Restoration Planting and Maintenance. Northern Sector,
February 1998; and
DACWOS-99-P-I07 (Grasslands Inventory and Soils Analysis Report, March 1999).

An irrigation system for the Causeway Unit riparian plantings was constructed by Ducks Unlimited
Incorporated (general contractor). Causeway riparian woodland plantings was accomplished with
volunteer labor. The irrigation system for the Causeway Unit was accomplished under contract: CA-oOS8
011-001 (Causeway Unit Irrigation System, Aug 1998, Sierra View Landscape).

As-constructed drawings for the irrigation system are shown in Exhibit J.
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SECTIOND

LOCAL COOPERATION

2-01. Federal Requirements. Pursuant to the provisions of section 221 of the Flood Control Act of
1970, Public Law 91-611, as amended, the construction of any water resources project by the Secretary of
the Army shall not be commenced until each non-Federal partner has entered into a written agreement to
furnish its required cooperation for the project.

2-03. Assurances Provided by Local Sponsor. Necessary assurances oflocal cooperation for the
construction ofthe project modification works were provided by the local sponsor, State of California
Department ofFish and Game on July 1995, (Exhibit F-l).

2-04. Transfer to the Local Sponsor. Responsibility for operating and maintaining the project
modification works was officially transferred to the State ofCalifornia Department ofFish and Game by
letter in January 1998 (Exhibit F).

2-05. State of California Responsibilities. Following construction of the project modification works, the
local sponsor shall assume responsibility for maintaining the project area. Responsibility ofmaintaining
the project levees adjacent to the project modification works area shall remain the responsibility ofthe
Reclamation Board. An assurance agreement has been executed between the State ofCalifornia
Department of Fish and Game, the State of California Department ofWater Resources, and the State
Reclamation Board on responsibilities for maintaining the project modification works (attached for
information only, Exhibit F-2). A memorandum ofunderstanding among the Reclamation Board,
Department of Water Resources, and Department ofFish and Game for State-listed threatened and
endangered species consultation is attached as Exhibit F-3. The U.S. Fish and Wildlife Biological
Opinion is attached as Exhibit F-4. Environmental commitments contained in NEPAlCEQA
documentation is listed in Section 10-04.b.
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SECTIONID

GENERAL

3-01. General Rules and Procedures. The project modification works are to be maintained and operated
in accordance with the Regulations shown in Exhibit A and the interpretations and amplifications as
contained in Section X. In general, the project shall be maintained to the same condition as existed on the
completion ofthe contract identified in paragraph 1-05. Code ofFederal Regulations, Title 33, Chapter
11, Part 208.10 (2) also requires that the local sponsor designate an official, herein after called the "Refuge
Manager", who is responsible for operation and maintenance of the project modification works. The
District Engineer, Sacramento District, or hislher authorized representative, the Reclamation Board, and
the State ofCalifornia Department ofWater Resources, shall have access at all times to the project works.

3-11. Drawings. The District Engineer will furnish to the local sponsor, the Reclamation Board, and the
State ofCalifornia Department ofWater Resource, Division ofFlood Management, "As Constructed"
drawings ofthe project modification works at the time an operation and maintenance manual is furnished
(Exhibit B).

3-12. Responsibilities of the Refuge Manager <Yolo Basin Wetlands). In line with the provisions of
the Flood Control Regulations, the general duties of the Refuge Manager include the following:

a. Personnel: Key personnel shall be trained in order that regular maintenaBCe work may be
performed efficiently and to insure that unexpected problems may be handled in an expeditious and orderly
manner. The Refuge Manager shall have available the names, addresses, and telephone numbers of
maintenance personnel and a reasonable number ofsubstitutes. These key people should, in turn, have
similar data on all of the people who will assist them in the discharge oftheir duties. The organization of
key people should include an assistant to act in the place of the Refuge Manager in case ofhislher absence
or indisposition.

b. Records: The Refuge Manager shall maintain a file of reports, records, and drawings concerning
the project modification works, readily available at all times to the District Engineer and the State of
California Department ofWater Resources.

c. Encroachments: In accordance with the provisions of Flood Control Regulations 208.1 0(a)(4),
no encroachment or trespass which will adversely affect the efficient operation or maintenance of the
project modification works and the Sacramento River Flood Control Project shall be permitted by the local
sponsor on the rights-of-way for the protective facilities. Per California State Water Code, The
Reclamation Board, only, is invested with encroachment permitting authority.

d. Inspections: For the sake of uniformity, and to the extent practicable, the dates ofannual periodic
inspection of the project modification works shall be as follows: I March and 1 September. The Refuge
Manager shall notify and extend invitation to participate to the State ofCalifornia Department ofWater
Resources, Division ofFlood Management, 10 days prior to inspections. The suggested checklist shown in
Exhibit E, should be followed in each inspection to insure that no features of the project modification
system are overlooked. Additional guidance on inspections is provided in Section X. Also, a sketch of the
project modification works shall accompany the checklist to clarify the findings. The Refuge Manager
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shall determine the required composition ofthe inspection team. A copy of the inspection team's original
field notes as recorded on the check list shall be included as an enclosure to the annual report (see
paragraph f).

e. Maintenance: Regular maintenance repair measures shall be accomplished during the appropriate
season as scheduled by the Refuge Manager. Full responsibility for making the repairs and the methods
used is placed on the Refuge Manager. All repairs shall be made in accordance with standard engineering
practice, to line and grade and in accordance with details shown on the as constructed drawings for the
project modification works, copies ofwhich are included in Exhibit B. Maintenance shall be
accomplished to insure that the project modification works operate as constructed. .

f. Reports: Subsequent to the 1 September inspection and no later than 2S November, the Refuge
Manager shall submit an annual report to the District Engineer, Corps ofEngineers and the State of
California, Department ofWater Resources, Division ofFlood Management (p.O. Box 942836,
Sacramento, CA 94236-0001) covering inspection, maintenance, and operation ofthe project modification
works. This report will provide the following:

(1) The physical conditions of the project modification works as summarized from the logs of
inspection.

(2) Summary of flood occurrences and the impact on the Sacramento River Flood Control Project
(SRFCP). Flood elevations can be read during flooding from a power pole (elevations printed on pole)
adjacent to the 180 Acre or North Unit. .

(3) Prosecutions for encroachment or trespass.

(4) Maintenance measures taken; nature, date ofconstruction, and date ofremoval oftemporary
repairs; date ofpermanent repairs.

(5) Fiscal statement ofcost and maintenance and operation for the period.

(6) Report summarizing the results of inspection of the vegetation types and coverage with respect
to as constructed conditions.

A suggested format for submitting the annual report is attached (Exhibit G). Copies of inspection
team's field notes as recorded on a suggested check list (Exhibit E) shall be made as an enclosure to the
annual report. This report will be filed with the District Engineer, Sacramento District, Corps of
Engineers.

g. Modifications: Plans for "modifications" to the project modifications works that would constitute
a "project" (activities other than required maintenance) will be submitted to the District Engineer, State of
California Department ofWater Resources and the Reclamation Board for review and approval prior to
implementation.

A "modification" to the project would include any new, additional berms or raised roads, additional
irrigation/drainage canals, modification to existing irrigation/drainage canals, new alignment of
irrigation/drainage canals, additional pump stations, structural modification to the railcar bridge and Putah
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Creek Structure(weir and bridge), and any change to operation and maintenance of the seasonal and
permanent wetlands habitat that could change the Mannings "n" roughness value for that habitat or habitat
acreages.

The project modification works, as constructed, is in compliance with Section 404 (b)(1) guidelines
of the Clean Water Act. Any construction changes to the project modification works, including significant
maintenance activities, must be reviewed and evaluated by the Refuge Manager for compliance with 404
(b)(1) guidelines. The Refuge Manager will be responsible for obtaining a Section 404 permit. as
applicable, and development ofappropriate environmental documentation, i.e. water quality certification,
NEPA, CEQA, EISIEIR, EA, etc.
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SECTION X

PROJECT MODIFICAnON WORKS, YOLO BASIN WETLANDS

10.01. General Operation and Maintenance. AH operation and maintenance of the modified project
shall be perfonned by the non-Federal sponsor. General guidance for requirements for operation,
inspection, and periodic maintenance of the project modification works are as foHows:

Note: All scientific names used for the botanical references are based on THE JEPSON MANUAL
(1996 edition).

a. Permanent Wetlands: These areas shall remain flooded to a minimum depth of3 feet throughout
the year. Units shaH be periodicaHy rotated out ofuse for maintenance and rejuvenation. Each unit shaH
be dried no less frequently than every ten years. The area may remain dry up to, but not exceeding six
months, for maintenance. No special irrigation or monitoring is required for short-tenn establishment of
emergent vegetation. Inspections shall be conducted each year to detennine extent ofvegetation in the
impoundments. If the emergent vegetation exceeds fifty percent of the surface area ofany impoundment,
the excess emergent vegetation shall be removed until the emergent vegetation ~oes not exceed twenty
percent ofthe surface area immediately following the maintenance activities. The method ofremoval shall
be determined by the Refuge Manager and may include mechanical methods (mowing or discing),
chemical methods (State approved herbicide) or burning. The emergent vegetation to be managed within
these impoundments typically include, hardstem bulrush (Scimus acutus), sedge (Carex sp.), and cattail
Cfypha latifolia). Submerged vegetation could primarily include, sago pond weed (Potamogeton
pectinatus) and wigeon grass CRuppia sp.).

The objective Manning's ''n'' rouglmess value for this habitat is 0.05. These emergent vegetation
species shall be restricted to the permanent wetland area perimeters and surface area percentages to
maintain Manning's "n" value.

b. Seasonal Wetlands: These areas provide wintering habitat for waterfowl. The seasonal wetland
units are to be flooded to a desired depth up to 18 inches in the fall. Other seasonal wetlands ponds may
have areas deeper than 18 inches due to natural topography. The flood-up periods of these areas shall take
place from 1 September through 15 October, and remain flooded until draw-down. They are then
maintained in this flooded state throughout the winter and are drained in the spring so that swamp timothy
(Crypsis schoenoides) can be grown as a preferred food plant for waterfowl. The characteristic vegetation
to be managed within seasonal wetland units will be for swamp timothy and emergent vegetation.
Emergent vegetation shaH not exceed more than 5 percent of the seasonal wetland surface area. No special
irrigation or monitoring is required for establishment of swamp timothy and emergent vegetation. For
mosquito control purposes, flood-up will be delayed as late as possible to still meet the IS October flood
up goal. Draw-down wiH occur between 15 March and 15 May. Drainage and replenishment rates to
maintain water quality wiH be at the discretion of the Refuge Manager. When temperatures are expected to
be below freezing, it is recommended that water in seasonal ponds be kept circulating to prevent freeze
over.

Swamp timothy requires open, bare mud flats to germinate. In the Upper Sacramento Valley,
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gennination begins in mud flats between I March and I April when minimum soil temperatures reach 50
to 55 degrees F for several days and gennination continues through the middle ofMay. Most gennination
occurs around I April. Draw-downs between I April and 15 May result in the majority of swamp timothy
gennination. Draw-downs made earlier in the year are likely to result in establishment of undesirable
species. Swamp Timothy is a decumbent annual grass averaging about two to six inches in height. Seed
heads emerge from the leaf sheaths starting 1 May. When sites usually dry out quickly, small seed heads
e/4 to 2 inches) are the nonn. Large plants with large seed heads of 1 to 2 inches occur on sites with
longer periods of wet soil or late rains. Prolonged flooding· for one week or more can drown out seedlings.
A flash irrigation one month after gennination (in May to June), of I to 3 inches, to be applied and

removed within 3 days would encourage a thick stand with large seed heads. The Sacramento-Yolo
County Mosquito and Vector Control District shall be notified no later than two calendar days prior to a
flash irrigation during May-June ofany year. Irrigation in June would probably encourage other species
such as water grass (Echinochloa crugalli) and sprangle-top (Leptochloa fascicularis).

The objective Manning's "n" value for this type ofvegetation is 0.04. To maintain this objective
roughness value, not less than 95 percent of the seasonal wetlands area may include low seasonal cover, to
include swamp timothy, watergrass, sprangle-top, etc. The surface area coverage shall be detennined by
field judgement of the Refuge Manager or representatives of the Refuge Manager.

Co GrasslandlUpland: These areas will provide cover, wildlife forage, and nesting environs within
the wildlife area. These areas were located within each unit to serve also as buffer zones between adjacent
agricultural lands. The target vegetation to be managed within these units shall be a .diverse mixture of

.native grasses, grass, ·and forbs.

Inspections: Inspections shall be conducted each year to detennine the extent and condition of the
grassland vegetation in each of the units. Management programs shall be adapted to maintain the
surviving meadow barley stands and other appropriate species.

The objective Manning's "n" roughness values for this type is 0.035. To maintairi this objective
roughness value, the grassland area shall be inspected annually for invasion of woody vegetation and or
marsh tules. All woody vegetation shall be removed.

d. Riparian Woodland: Two areas of the project area are pennitted riparian vegetation, the
Northwest Unit (7.2 acres) and the Causeway Unit (25 acres). These areas provide nesting, resting, and
foraging areas for numerous passerine birds, raptors, and other birds. These riparian habitats will provide
essential food resources for a wide array of wildlife within the riparian ecosystem. Inspections shall be
conducted each year to detennine the extent ofvegetation in the units. The inspection shall estimate the
clear distance between trees and/or stands, estimate average diameters, condition ofunderbrush
(percentage ofarea, height, type), total acreage vegetated, and irrigation regimes (date, number ofdays,
irrigation rate). The characteristic trees and shrubs to be managed within these units could include:

TreesfTree Shrubs:
Box elder (Acer Negundo californicum)
White alder (Alnus rhombifolia)
California sycamore (platanus racemosa)
Fremont cottonwood (populus fremontii)
Arroyo willow (Salix lasiolepsis)
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Red willow (Salix laevigata)
Yellow willow (Salix lasiandra)
Sandbar willow (Salix hindsiana)
Valley oak (Quercus lobata)
Oregon ash (Fraxinus latifolia)

Shrubs and vineS:
Mule-fat (Baccharis viminea)
Coyote bush (Baccharis pilularis consanguinea)
Button bush (Cephalanthus occidentalis)
Clematis (Clematis ligusticifolia)
California wildrose (Rosa californica)
California wild grape (Vitis californica).

The objective Manning's "n" roughness value for this type is 0.045. The riparian area shall be
allowed to naturally progress or evolve to a riparian forest habitat type.

e. Management and Maintenance of Vegetation: Refer to Exhibit J.

f. Table 3: Wildlife Management Time Line:

January

February

March

April

May

June

July

Seasonal wetlands inundated
End ofhunting season
High public use

. Seasonal wetlands inundated
High public use

Notify SYMVCD ofdraw-down dates
(1 Mar) Conduct inspections/vegetation survey
(15 Mar) Begin draw-down ofseasonal wetlands
Conduct Swainson's Hawk breeding survey
High public use

Swamp timothy begins to germinate

Conduct Giant Garter Snake survey
(15 May) Draw-down complete
Vegetation monitoring and maintenance activities begin
Flash irrigation ofswamp timothy, ifneeded. Notify SYMvCD in advance if irrigated.

Continue maintenance activities
Flash irrigation of swamp timothy, ifneeded. Notify SYMVCD in advance if irrigated.

Conduct Ginnt Garter Snake Survey
Continue maintenance activities
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September

October

November

December

Continue maintenance activities
Notify SYMVCD of flood-up schedule

(l Sep) Flood-up begins
(I Sep) Conduct inspections/vegetation survey
Conduct Giant Garter Snake Survey
Waterfowl begin to arrive

(IS Oct) Flood-up completed
Hunting season begins
High public use

Seasonal wetlands inundated
Peak controlled public use

Seasonal wetlands inundated
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g. Wetlands Operation:

(1) Flood-Up: Flood-up ofseasonal wetlands shall occur in the fall (September through March)
and in early summer (May to June) for flash irrigation. Permanent ponds would be inundated all year,
except during maintenance. All procedures describing flood-up of the project modification assume the
large flapper gate on the pipe through the west levee approximately 1/3 mile from the Central Canal is
closed. This pipe diverts water to the Mace hrigation District west of the Bypass. Flood-up of the
Northwest, West, Central and South wetland areas would be accomplished by lifting water at the Central
pump station into the Cross Canal and opening slide gates along the Cross Canal that supply these units.
The Central pump station would serve as the "first" lift of water to the channel supplying the 180 (North)
Acre Unit. The North pump station supplies the 180 (North) Acre Unit and provides summer make
uplback-up water to the Northwest Unit. Flood-up of the Northeast Unit is accomplished by lifting water
from the "toe drain" on east side ofBypass at the Northeast pump station into the North Supply Canal and
channel on west side of the Northeast Unit. The Causeway Unit permanent ponds are supplied via the
North Supply Canal and canal on the east side of the 180 (North) Acre Unit with a supply pipeline (18
inch PVC) under Interstate 80. The South pump station provides summer make-up and back-up water to
the Central and South Units. It is recommended that at least 1.0 feet of freeboard be maintained in the
seasonal and permanent wetland ponds to reduce erosion. Depth at ponds shall be maintained at a
minimum 3 feet during the summer and without fluctuations except during winter. A flow diagram of the
flood-up sequence and direction of flow is shown in Exhibit A-3.

Causeway Unit: Flood-up of the Causeway permanent ponds is accomplished by opening both
slide gates at the north end ofcanal on east side of the 180 (North) Acre Unit south of Interstate 80 and
north ofInterstate 80. Gate N03 would have to be opened (flash boards lifted) and a private steel riser
boarded up to allow water to flow north in the canal to the Causeway Unit.

180 (North) Acre Unit: Flood-up of the seasonal pond is first accomplished by pumping water
from the North pump station at the south end of the Unit. Water is discharged through an 18-inch-
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diameter pipe and alfalfa valve at the south end of the unit.

Northwest Unit: Flood-up of the Northwest Unit would begin by flooding the NWSI seasonal
wetland pond first by opening slide gates (NWTl and 1'2) along the Cross Canal. After desired water level
ofelevation (at least 1.0 ft of freeboard below top ofberm) is attained in NWSI, water will flow freely
through water control structures NW3 and NW6 through the berm separating seasonal ponds NWSI and
NWS2, and slide gate NWT3 on the Cross Canal can be opened, allowing water to flow into the NWS2
seasonal wetland pond (at least 1.0 ft of freeboard below top ofeast berm). The pennanent wetland pond
(NWP1) is flooded from the south by lifting boards on gate NW7. There is a ditch between gates NWT3
and NW7 on the southeast side of the Unit to convey water from the Cross Canal to NWPI.

West Unit: Flood-up of the West Unit is attained two ways. When the Putah Creek Bridge
Structure (weir) is gated, seasonal wetland (WESI) is flooded by lifting boards on gate CS through the
Cross Canal and opening slide gates C3 and C4 on the north side. When the Putah Creek Bridge Structure
is ungated, gate CS is closed and the water is raised in the Cross Canal by the Central Pump Station.

Central Unit: Flood-up ofthe Central Unit is attained when the Putah Creek Bridge Structure is
gated and through the Central Pump Station. Water can be raised in the Cross Canal by the Central Pump
Station and opening gate C6 and flooding seasonal pond CESI first. When the Putah Creek Bridge
Structure is gated, Gate C2 at the weir can be opened to fill the South Central Canal at the south end of the
unit. Slide gate C14 can be opened to fill seasonal pond CESS at this time. Seasonal pond CES2 can be
flooded by opening slide gates CI2 and CI6 on the South Central Canal on the south end ofthe Unit.
CESI and CESS can be flooded by allowing flow through gates C9 and CIO through the berm separating
CESI andCE8S from CES2. Flood-up of the seasonal pond CES4 is accomplished by opening slide gates
C24, Cll, and C27 along the South Central Canal on the south end of the Unit, and C20 at the northeast
end ofpermanent pond CEPI. The South Pump Station can be used to fill the South Central Canal on the
south end ofthe Central Unit and to fill seasonal pond CEP2 via an alfalfa valve (to be used for back-up
water for the Central Unit and sununer make-up water to permanent ponds CEPI and CEP2). CES3 is the
last seasonal pond to be filled by allowing flow through gate C30 through the benn separating CES4 and
CES3, and closing C32 and C33 on the Cross Canal. CEPI can be flooded three ways: from the south by
opening gate Cl7 along the canal on the south end ofthe Unit or by opening gate C2S separating the pond
from CES4 or by opening gates CIS and CI9 (gates C21, C20, and C22 must be closed and CES2
seasonal pond must be filled to at least 8.0 feet MSL). Permanent pond CEP2 is filled by opening gate
C31 through the berm separating CES3 from the pond. It also can be flooded using. a low lift pump,
opening gate C29 along the South Central Canal and opening C31.

Seasonal pond CESS can be flooded to elevation 12.5 ft MSL by opening gate C-S on the Cross
Canal and filling the canal on the west side of the Unit and raising water elevation at the Putah Creek
Bridge Structure (weir).

South Unit: The South Unit is flooded by opening gate Cl at the Putah Creek Bridge Structure
weir, closing all gates on the south end of the unit and allowing water into the South Canal located south of
the Putah Creek Canal (north end ofthe South Unit). Gate SO1must be opened on the canal to allow water
to flow east along the canal. Gates SII, S02, S03, and SOS can be opened to fill seasonal pond SOSI. To
fill seasonal pond SOS2, flow is allowed through gates S04 and Sl4 in the berm separating 80S1 and
SOS2, and gates 806 and S09 are opened on the canal at the north end of the Unit. Filling seasonal pond
SOS3 is accomplished by allowing flow through gates S17 and S08 in the benn separating SOS2 and l
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SOS3, and gate SIO on the canal at the north end ofthe Unit. The South Pump Station can be used to fill
SOS3, SOS2, and SOSI via an alfalfa valve and to fill the South Canal at the north end of the South Unit
(back-up supply to South Unit and for summer make-up water to pennanent pond SOP1). The pennanent
pond SOPI is filled by allowing overflow through gates S12 and S18 or by lowering boards on gates 812
and S18 in the berm separating SOS3 and SOP1, and S13 in the Putah Creek Canal at the north end of the
Unit (only ifwater elevation in the Canal is sufficiently high).

Northeast Unit: Flood-up of the Northeast Unit is accomplished by rust flooding seasonal pond
NES2 by opening gate NE5 on the North Supply Canal and boarding the steel riser on the west end ofthe
North Supply Canal. Seasonal pond NESI is flooded by opening slide gates NEI and NE2 on the North
Supply Canal (gates NE6 and NElS should be closed). Seasonal pond NES3 is flooded next by lifting
boards at gate NElS and NE16, opening slide gate NE3, and allowing flow through NE6. Boards on gate
NE17, NE19, and NE7 should be closed to allow water elevation to build up in NES3. Seasonal pond
NES4 is flooded last by allowing flow through gates NEl9 and NE18. Permanent pond NEPI can be
flooded by opening gate NE4 on the North Supply Canal and closing gate NE8. Permanent pond NEP2 is
flooded by allowing flow over gate NE8 or lowering boards at NE8 at the south end ofNEPl and lowering
gate NE9 at the north end ofNEP2. Pennanent pond NEP3 is flooded by allowing flow over gate NE21 or
lowering boards at gate NE21 at the south end ofNEP2.

(2) Draw-Down: Draw-down would occur in the spring and after ~ash irrigation in the summer.
Draw-down of all seasonal and pennanent ponds would be accomplished through gravity drainage through
water control structures, with the exception of the West Unit, where drainage is assisted by the West pump
station on the northeast comer ofthe Unit and the 180 (North) Acre Unit, where drainage at the south end
can be assisted with the portable Crissafulli pump. All water levels in 'adjacent supply and drainage canals
must be lowered below grade elevations ofponds for drainage to Occur efficiently. . .

Causeway Unit: Draw-down of the permanent'ponds is accomplished byopening a slide gate
separating the two ponds and the slide gates at each end of the 18~inch supply pipeline under Highway 80.

180 (North) Acre Unit: Drainage is accomplished by opening gates (lifting flashboards) at gates
N02 and N03 to drain into the canal east ofthe Unit, which empties into the North Supply Canal. An
option is to use a portable Crissafulli diesel pump at the south end of the Unit.

Northwest Unit: Drainage ofseasonal ponds NWS2 and NWS1 is accomplished by fully opening
gates NWl, NW4 and NW7, and gates NW3 and NW6 through the benn separating the two seasonal
ponds. Gates NWTl, NWT2, NW13 and NWT3 on the south end can also be opened, but will only drain
NWS2 and NWSI to elevation 10.7 ft MSL. Drainage ofpermanent pond NWPI is accomplished by
opening gate NWS on the Cross Canal.

West Unit: Drainage is accomplished by opening gates C4, C3, C8, C38, and C37. Gates C3, C4,
and C37 can be used to partially drain the Unit between elevation 10 ,to 11.0 ft MSL. C8 can drain the
Unit down to elevation 9.5 to 10.0 ft MSL. The West pump station can also be used to facilitate drainage
of the Unit. Gate CS can be opened on the Cross Canal to facilitate drainage from the canal on the east
side of the Unit. Drainage from this canal can be accomplished into Putah Creek to the south ifthe
elevation ofthe creek is sufficiently low.

Central Unit: Drainage is accomplished by fully opening gates C9, CIO, C30, CIS, and C21
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through benns separating seasonal ponds and gates Cl6, C22, C32 and C33 on the Cross Canal. Gates
C14, C12, Cl6, C17, C23, C24, Cll, and C27 are opened to allow drainage into the 80uth Central Canal
on ·the south end ofthe Unit. Drainage of the 80uth Central Canal into the Putah Creek Canal is
accomplished by opening gates Cl8 and C28. Drainage 9fthe permanent pon4 CEPI is accomplished by
opening gate Cl9 at the north end ofthe pond and C22 on the Cross Canal. Drainage ofCEP2 is
accomplished by opening gates C35 and C34 on the Tule Canal on the east side ofthe Unit.

South Unit: Drainage of the seasonal ponds in the Unit can be accomplished by fully opening
gates Sl4, 804, Sl7, and 808 in the berms separating the seasonal ponds and gates 802, S03, 806, S09,
and 810 on the South Canal. Gates SIS, S16, and 819 can also be opened on the south end of the Unit to
drain the seasonal wetlands. Permanent pond SOPI is completely drained by opening gate 813 at the north
end of the pond to drain into Putah Creek Canal. Drainage of the South Canal is accomplished by opening
gate S07, which drains into Putah Creek Canal.

Northeast Unit: Drainage of the seasonal wetlands can be accomplished by opening gates NE6,
NElS, NE 16, NElS, NE19, NE7, NEll, and NEl2 in the benns separating the seasonal ponds. Seasonal
pond NES2 is drained by lowering boards on NEll and NES, and NE12. Drainage into the Tule Canal
would be through gate NE12. Seasonal pond NESI is drained by lowering boards oil NElS, and d
opening slide gates NEI, NE2, and NE14. Seasonal pond NES3 is drained by opening slide gates NE3
and NEl4, lowering boards on NE7, NEl9, and NE16. Seasonal pond NES4 is drained by lowering
boards on NE24, NE19, and NE20 (NE20 drains into permanent pond NEP2 and can only lower NES4
water elevation to 9.0 ft MSL if the ponds are full) and opening slide gate NE'4. Gat~sNEl7 and NEl8
can also be used to partially drain seasonal pond NES4. IfGate NE20 is opened to drain NES4 into the
permanent pond NEP2, then gate NE22, which drains into the Tule Canal, must be opened to prevent
overtopping ofNEP2. Permanent pond NEPI is drained by loweri~g bo~ds on gates NE8 at the south end
of the pond and NEl2, which drains into the Tu1e Canal. Permanent pond NEP2 is drained by lowering
boards on gates NE9, NEl2, NE22 (drains into Tule Canal) and NE21 (only ifpermanent pond NEP3 is
being drained also). Permanent pond NEP3 is drained by lowering boards on gate NE25 that drains into
the Tu1e Canal and NE21 (only ifpermanent pond NEP2 is being drained also).

10-02. Drainage and Irrigation Structures.

8. Water Control Structures: Water control structures used to irrigate and drain the wetlands
through berms are listed in Table 4. Irrigation and drainage ofponds is accomplished thro~gh water
control structures through berms separating ponds and supply/drainage canals. Alfalfa valves are used in a
few locations to discharge water from pump stations (North and Southeast Pump Stations). The water
control structures consist ofpolyethylene pipe and prefabricated concrete box risers at the inlet controlling
headwater elevations ofeach pond. The concrete box risers are outfitted with either flash board gates or
slide (screw) gates. Flash board gates consist ofmetal flash board frames to accommodate two rows of2
inch by 4-inch wood "flash" boards. The majority ofgates are flash board type. Most of the risers
adjacent to supply or drainage canals and are fitted with slide gates (Waterman C-IO and CL-I0 models).
Most of the risers between seasonal and permanent ponds are equipped with flash board gates.
Manufacturer's catalogue cuts of slide gates and alfalfa valves are included in Appendix H. The top
elevation ofmost box risers should not exceed the top elevation ofadjacent berms to prevent overtopping
ofberms. In cases where the risers are extended to elevations above berms, precautions should be taken to
ensure flash boards are not set above the berm elevations. This can be accomplished by marking (with
paint) the elevation of the adjacent berm on the riser. ~
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Adequate measures shall be taken to insure that inlet and outlet channels are kept open and that trash,
sediment, drift or debris is not allowed to accumulate near drainage structures. Flap gates and manually
operated gates and valves on drainage structures shall be examined, oiled and trial operated at least once
every 90 days. Periodic inspections shall be made by the Refuge Manager to be certain that:

(1) Pipes, gates, operating mechanisms, and head walls are in good condition;
(2) Inlet and outlet channels are open;
(3) Care is being exercised to prevent accumulation ofsediment, trash and debris near the

structures; and
(4) Erosion around the inlets and outlets of the structures is prevented and if required, repaired.

Immediate steps will be taken to repair damage, replace missing or broken parts, or remedy adverse
conditions disclosed by such inspections. At each inspection the following items, if applicable, shall be
particularly noted:

(1) Sediment deposition, debris or other obstructions to flow.
(2) Condition ofpipes and gates.
(3) Damage or settlement ofpipe.
(4) Condition ofconcrete-cracks, spalls, erosion

All eroded concrete shall be repaired as soon as erosion reaches a depth of four inches or any
reinforcing steel is exposed. For this purpose it is recommended that the repair be made by thoroughly
clearing the surface by sand blasting and building up the concrete to its original section with·
pneumatically-placed Portland cement mortar.

The inlets and outlets of the drainage structures could inundate frequently during the flood season.
Therefore, they should be inspected at the first opportunity to make certain that.refuse or debris has not
prevented the structures from functioning properly.
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Table 4
Water Control Structures

YOLO SOUTH UNIT WATER CONTROL STRUCTURES

~...~")

WC#

30· HOPE 29
l' ext

11
2' ext

o

gates
5

f1shbrc1s
23

Flashboarcls required (South UOII)
structure # #lboards # sets total

wcwl1' ext 11 11 2 242
wcw/2' ext 0 13 2 0
wcw/o ext 12 9 2 216

458

ADDREVIATIONS

HOPE High Density Polyethylene
WCII Water Conuol (Structure) Number
F Flash Boards
G Slide (Screw) GlUe
OG On Ground (Ground ElevlUion)
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Table 4 -Continued
Water Control Structures

YOLO CENTRAL UNIT WATER CONTROL STRUCTURES

ABBREVIATIONS

HDPE Hish Densil)' Polydhylcnc
WCII Water ContrOl (SIIUClUn:) Number
F Flosh Boards
G Slide (Screw) Gale
OG On Ground (Ground EIC'tation)
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Table 4 - Continued
Water Control Structures

YOLO CENTRAL UNIT WATER CONTROL STRUCTURES

•• •• ~.: •• : ~,' :; < ". ~ •

, .. ..
, • • .... ~~~.... • , ........-: <. ,

.: :';, :::..:.1.' ,...:j!' ,'.: "

~
I

39

gates
21

flShbrtls
11

2' ext

1 ext
6

ota
57

we# # Pipes Pipe Extension Gate/FB
Length Size Type

40 2 F
1 40 G
2 35

35
1 36

2 60
60

1 30
2 45

45

ABBREVIATIONS

Flashboards required (Central Unit)
structure # tl/boards # sets total

wcw/1'eXl 6 11 2 132
wcw/2' ext 11 13 2 286
wcw/o ext 22 9 2 396
Grand TOlal 814

HOPE High Density Polyethylene
well Water Control (Strumae) Number
F Flash Boards
G Slide (SCfCW) Gate
OG On Ground (Ground ElcvBlion)

Supplement-IS



r

r

Table 4 - Continued
Water Control Structures

YOLO NORTH EAST UNIT WATER CONTROL STRUCTURES

ABBREVIATIONS

HOPE High Densil)' Polyclhylenc
WCII Watcr Conlrol (Structure) Number
F Flash Boards
G Slide (Screw) Gille
00 On Ground (Ground Elevation)
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Table 4 - Continued
Water Control Structures

YOLO NORTH EAST UNIT WATER CONTROL STRUCTURES

30-HOPE
1S-C P

wetolal
38

1 ext
4

2' ext

ales
10

flshbrds
28

Flashboards reaulred (North East Unit)
structure # #/boards # sels lolar

wcw/1' ext 4 11 2 88
. wcw/'Z ext 7 13 2 182

wcw/o ext 11 9 2 306
Grand Tolal 576

YOLO NORTH. UNIT WATER CONTROL STRUCTURES'

Flashboards required (North URll)
structure # #/boards # sets tolal

wcw/1'ellt 1 11 2 22
wcw/'Zext 0 13 2 0
wcw/o ext 2 9 2 36

58

ABBREVIATIONS

HOPE High Density Polyethylene
well Water C;ontrol (Stnll:ture) Number
F Flash Boards
G Slide (Screw) Gate
OG On Ground (Ground Elevation)
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Table 4 - Continued
Water Control Structures

YOLO NORTH WEST UNIT WATER CONTROL STRUCTURES

WC# Pipe # Pipes Pipe Pipe we Tap~Exlensi" GateJFB
Type Length lrovert Elevation Size Type

NW1 30" HOPE 1 100 10.40 13.80 F
NW2a 3D" HOPE 3 40 1.00 12.4.0 2 F
NW2b 30" HOPE 40 1.10 12.50 2 F
NW2e 30" HOPE 40 6.90 12.30 2 F
NW3 30" HOPE 1 30 9.40 13.80 1 F
NW4 30· HOPE 1 100 6.10 12.10 2 F
NW5 30· HOPE 1 40 1.20 10.60 F
NW8 24· HOPE 1 30 10.60 14.00 F
NW7 30· HOPE 1 30 8.50 11.90 F
NW8 24· HOPE 1 40 9.20 14.60 2 F
NWSa 30· HOPE 2 40 6;60 10.00 F
NW9b 30· HOPE 40 6.10 10.10 F
NW10a 30" HOPE 2 40 6.80 12.20 2 F
NW10b 30" HOPE 40 6.10 12.10 2 F
NW11 30" HOPE 1 30 9.10 12.50 F
NW12a 30" HOPE 2 40 '1.80 11.00 F
NW12b 30" HOPE 40 1.60 11.00 F
NW13 30" HOPE 1 40 10.40 13.80 F
NWT1 30· HOPE 1 40 na G
NWT2 30" HOPE 1 40 na G
NWT3a 30" HOPE 2 40 na G

INWT3b 130" HOPE' 40 ns G
TOTALS: # oioes loioe lenatt We total l' ext aates
30" HOPE 20 890 22 1 4
24" HOPE 2 10 2' ext f1shbrds

1 18

Flashboards reauired (NorthWest Unit)
structure # #/boards # sets total

wcw/" ext 1 11 2 22
wcw/2' ext 7 13 2 182
wcw/o ext 10 9 2 180

384

ABBREVIATIONS

HDPE High Densily Polyethylene
WCI Walei' Control (Stru=re) Number
F F1lJ.ShBoards
G Slide (Screw) Gate
OG On Ground (Ground Elcvllllon)
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Table 4 - Continued
Water Control Structures

Pona V\ cS1
LeVee 14.00
DESIGNWS 13.00
MAXWS 13.32

Structure Structure
Wet TE Pipe IE Type

Inflow c;sa 1:1.27 12.12 G
C3b 15.26 12.14 G
C4 14.18 10.74 G
C37 16.40 11.00 " F

OutflOW C8a 13.32 9.92 F
C8b 13.37 9.97 F
(;;s8 15.22 10.33 F

pona Cc~1

ILEVeE 13.00
IDESIGNWS 12.00
IMAXWS 12.04

Structure Structure
Wet TE Pipe IE Type

In\low 1":'7 14.u1 1lUiO G
C6a 13.51 10.11 F

Outflow C9 12.04 8.64 F

Pona Cir:S'l!ii2~~ .,....~","

ILEvet: 11.50
DESIGN WS '10.50
MAX VI S 10.55

IPona CE~i4

LEVEE 11.00
DESIGNWS 10.00
IMAXWS 10.64

Structure Structure
Wet TE Pipe IE Type

Inllow 1"'" 11.14 7.14 (;i

C23 11.48 8.08 G

C27 11.06 7.66 G
Outnow C25 10.76 7.36 F

C20 10.1)4 7.24 F
C30 10.70 7.30 f

pond CE5~

I :~~IlEVEE=~WS
Structure Structure

Wet TE Pipe IE Type
Inflow ",14 12.;s4 1'.94 G
Outflow Cl0 12.74 9.34 F

Pond CEPl

lri-lei!""ls"Jl'T"I"re-~-w-s---"'T1-.....,:M:~m':1

::>trueture structure
Wet TE Pipe IE Type

Intlow h'IC~l)la_+--:'~3,,~~·1_~1:;;;0;';'1:';'1-1-_-it";'--I
C9 12.04 8.64 f
C12 12.00 8.60 G

WC#
Inflow C25

cn
Outflow le19

~trueture

TE
10.76
11.51
8.99

Pipe IE
7.36
8.11
5.59

l:itructure
Type

F
G
F

C16a 12.05 8.65 F
C16b 12.04 8.64 F

OutflOW C15a 10.98 -7.81 F
h:C;:1"l!'5b;:---t--:,r::,-::.2:-:-,-t-8=-....65,,;-f---.F-~

C26(16 10.55 7.15 F
C26(16 10.62 7.22 F

ABBREVIATIONS

TE Top Elcvalion
IE Invcn ElcYllllon
F Flash Boards
G Slidc (Sacw) Galc
WCII Waler Conlrol (Structure) Number
WS Waler Surfacc (Elevation)

Pond CEP_2

I
mLEV"JI"'l'EE-;--1 1.001
~l:w ::"::::::~:~

Structure Structure
Wet TE Pipe IE Type

Inflow .C31 9.50 6.10 F
Outflow C34 7.18 3.78 F

t;iC~3:1--f--:i;6,;,;.7rii'18-i--:3;.;:.3ri8;--t--Fi=---I

~
J

Supplement-22



r

r

Table 6
HABITAT AREA

Habitat Area (acres) Percentage 'Yo

Permanent 321 9.5

Causeway 5.5 0.2

180 Acre (North) 78.2 2.3

Northwest 105.6 3.1

Central CEPI 24 0.7

Central CEP2 27 0.8

South 12 0.4

Northeast NEPI 18 0.5

Northeast NEP2 3 0.1

Northeast NEP3 14 ·0.4

Northeast NEP4 34 1

Seasonal 2,276 67.2

180 Acre (North) 101 3

Northwest 373 11

Central West 212 6.3

Central 595 17.6

South 463 13.7

Northeast 532 15.7

Grassland 652 1'9.2

Causeway 151.1 4.5

180 Acre (North) 38 I.l

Northwest 56 1.7

Central 255 7.5

South 12 0.4

Northeast 140 4.1

Riparian Woodland 55 1.6

Causeway 25.4 0.7

Northwest 29.6 0.9

Benns, Roads, Channels 84.2 2.5

Total 3,390 100

To protect the wildlife area from pesticides applied to adjacent agricultural fields, grassland/upland
buffer zones have been included along the boundaries of the project modification works wherever their
orientation would not impede flood flows. Additional protection may be provided by existing roads and
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agricultural canals or drains which separate the wildlife area from surrounding agricultural lands. Yolo
County requires buffer zones to protect environmentally sensitive areas in locations where Category I or n
materials may be applied. Category I materials (signal word "Danger") and Category n materials (signal
word "Warningtt

) are not to be applied in close proximity to environmentally sensitive areas unless a
minimum distance between the closest operating nozzle and'the sensitive area is maintained. This distance
varies with the category and manner ofapplication ofthe product, and may be from 50 to 500 feet. Buffer
areas at the project modification works will vary up to 300. feet wide and consist primarily of
grassland/upland cover type.

c. Threatened, and Endangered Species Protection: During the planning phase for the creation
and maintenance of the Vic Fazio Yolo Wildlife Area, several environmental commitments were made.
These commitments are contained in project NEPAJCEQA documentation and/or tenns and conditions
agreed to in State and Federal endangered species consultation documents. The perpetuation ofthese
commitments is an essential component ofthe operation and maintenance ofthe project. The following is
a summary of those commitments specifically made during the NEPAlCEQA process or agreed to by State,
Local and other federal agencies that shall be adhered to by the Refuge Manager.

(I) Giant Garter Snake:

Surveys for giant garter snakes will be conducted by representative's of the Refuge Manager each
May, July, and September to determine the presence or incidental take of the snake. Personnel conducting
the surveys shall be qualified by the State ofCalifomia Endangered Species Coordinator and U.S. Fish and
Wildlife Service (FWS) to perform the work. The survey report format shall be at the discretion of the
Refuge Manager. Any incidental sightings or takings noted during the surveys shall be recorded. The
records ofsurveys shall be submitted to FWS and the District Engineer annually.

Develop management plans on the assumption that the snake is present.

Maintenance activities in the permanent wetland units shall be restricted to 1 May through 1
October (when the snake is active).

Introduction of large predatory fishes in the constructed permanent wetland areas shall be
prohibited.

The Refuge Manager shall manage ponds to provide maximum nearshore emergent marsh zones of
bulrush at densities that do no exclude snake and fish movement within the habitat. Also, the Refuge
Manager shall maintain aquatic vegetative cover during the snake's active period without impeding
foraging.

Incidental take of the giant garter snake for routine activities has been authorized by the U.S. Fish
and Wildlife service until 28 October 2006. The Refuge Manager shall maintain records ofany incidental
take for the duration ofthe project and shall submit them to the District Engineer and the U.S. Fish and
Wildlife Service. Prior to 28 October 2006, the amount oftake shall be evaluated so that the initial
authorization may be extended; reauthorization shall be initiated by the Refuge Manager to the U.S. Fish
and Wildlife Service. Unacceptable levels of take shall require modifications to the Best Management
Practices adopted in the Operations and Maintenance Manual. The U.S. Fish and Wildlife Service
biological opinion dated October 1996 is attached as Exhibit F-4. ~
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(2) Swainson's Hawk: Surveys for active nests shall be conducted annually by Refuge
Managers personnel who have been qualified by the State ofCalifornia Endangered Species Coordinator.
Maintenance activities shall be restricted within 2 mile ofactive nest sites. The Swainson's Hawk breeding
season is from approximately 1March to 15 August. Acreage ofseasonal wetlands shall be maintained to
provide foraging habitat for the hawk.

(3) Salmonlds and Sacramento Splittall:

Tracts and ponds will be sequentially drained from upper to lower elevation tracts/ponds.

Stranded salmonids will be rescued using the most appropriate means.

Ifany of the surveys result in positive identification, and operations and maintenance activities
may adversely impact the Threatened and Endangered species, the Refuge Manager is to immediately give
written or telephone notice to the California Department ofWater Resources, The Reclamation Board, the
Corps, and the FWS, and proceed with consultation, ifnecessary, with FWS, as agreed in the
Memorandum ofUnderstanding (Exhibit F-3).

d. Water"QuaHty: Organically enriched effluent, biological or chemical pollutants and contaminants
will be inhibited from entering the wetlands. Islands of floating solids will be avoided. A long-term water
quality monitoring program will be established as follows: The Refuge Manager shall conduct a dissolved
oxygen, temperature and "bio-assay" water quality sampling test at the toe drain source not later than one
week prior to each flood-up of the seasonal wetlands for the initial two seasons: Subsequent to the two
seasons, the frequency ofwater quality testing shall be determined by the Refuge Manager, but shall not be
less than once every seven years. If these tests reveal approximately 70 percent toxicity, or above,the
Central Valley Regional Water Quality Control Board shall be contacted and informed of the results. Ifthe
any of the existing wells on the wetlands are to be used for "back-up" water supply, wells shall be tested
prior to their sustained use. Also, subsequent to each significant fall season runoffevents (i.e., each
flooding of the Yolo Bypass, ifpossible and not later than 48 hours after the peak of the runoff event has
passed), the toe drain source should be tested as described above for evidence of upstream runoff
problems.

The Refuge Manager shall maintain a file ofrecords of water quality testing and results readily
available at all times to the District Engineer.

" e.· Cultural Resources Protection: A cultural resources archival search and field survey conducted
in 1992 by Far Western Anthropological Research Group, Inc (Far Western), resulted in the identification
ofa single cultural property within the project area of impact. This property, a prehistoric archeological
site, 'Yas described by Far Western in its 1992 report, as a small scatter ofartifactual debris with no
obvious, associated midden. The site was further described as having been disturbed by laser leveling and
years ofplowing. The location of this site has been provided to the local sponsor"by the Corps. Based on
the archeological report, appropriate steps shall be taken to protect the site. Any maintenance and
excavation at the site is prohibited and subject to Corps approval.

f. Recreation: Recreational use will consist ofhuntiilg, fishing in the toe drain and main canals, bird
watching, hiking, bicycle riding, and nature study. An opportunity for non-consumptive recreation will be
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available at all times. An area will be designated and protected from all recreational use. Hunting will be
regulated as to ensure the long-tenn sustainability ofwildlife populations. Specific areas shall be
designated for hunting. A map of these designated areas shall be maintained by the Refuge Manager and
be available for inspection by the Corps and The Reclamation Board at any time.

Recreation use of the project modification works will be carefully monitored by the resident
Refuge Manager. The level ofacceptable human activity in the area shall be maintained consistent with
protecting the fish, wildlife, and vegetation. The numbers ofhunters will be limited, and the seasons,
dates, and times ofeach of these activities shall be restricted. Licensed hunters will be registered in and
out, and their bags inspected. Records ofhunter-take by species shall be recorded. The Refuge Manager
will maintain record files ofall hunting activities. These records shall encompass as a minimum the most
recent five year period. Unauthorized access to the area, or egress from the site to' adjacent properties,
shall be monitored and controlled as necessary, by the Refuge Manager. The Refuge Manager and hislher
maintenance staff at the site is expected to be a key deterrent to unauthorized activities.

Public access to the project modifications works will be limited by the Refuge Manager to ensure
public safety and resources protection. For example the area will be closed during periods of flooding or if
there are sensitive nesting areas.

g. Public Health (Mosquito Control): Unrestricted access will be provided to the Sacramento-Yolo
Mosquito and Vector Control District (SYMVCD) for continual larval and adult mosquito surveillance and
the continual monitoring ofwater quality and vegetation. Provisions will be made for air andlor ground
applications ofBacillus thuringensis var. israelensis, methoprene growth regUlators, or other EPA
approved pesticides as needed. The pennanent wetlands impoundments can be stocked with mosquito fish ~
(Gambusia affmis). Game fishes or other predatory fishes that could reduce the population density of the
mosquito fish will not be stocked in the permanent wetlands impoundments. SYMVCD personnel will be
notified by DFG two weeks in.advance ofproposed floo~-up date. They will also be notified ofdraw-
down dates. A single contact person will be designated for both the Refuge Manager and SYMVCD to
encourage efficient communication and coordinate management activities. Flood up of individual seasonal
wetland units will be completed as rapidly as possible to ensure control ofthe Aedes sp. mosquito.

The following Water Management practices shall be implemented to for Mosquito Control:

Have manual control over water elevation.

Have a system that allows for the rapid draining ofwate'r during times ofsevere mosquito
production or disease outbreak.

Depth at ponds shall be maintained at a minimum of3 feet during summer.

Depth shall be maintained without fluctuations except during.~ter.

Shallower areas shall be drained and kept dry during the mosquito breeding season.

The following Vegetation Management practices shall be implemented for mosquito control:

Dense stands ofaquatic vegetation shall be limited from shore margins to lower harborage and
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enhance wave action.

Aquatic vegetation shall be maintained in small islands.

PJants that mat on the bottom shall be avoided.

Plants like cattails and bulrushes shall be maintained in moderate stands to function as substrate
for mosquito predators while not promoting mosquito productivity.

Vegetation shall be periodically removed or partially harvested to reduce density.

Aquatic vegetation shall be periodically removed or partially harvested to reduce density.

The environmental commitments contained in the NEPAJCEQA documentation are listed in Table 7.
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Table 7
Environmental Commitments

CommitmentlIssue Sites Agency Contact Status
Person

I. Air Quality - Maintain all construction areas free from dust PCS COE Tim Loui Contractor utilized dust suppression during
or other air emissions that would cause the local standard for YC construction.
air pollution to be exceeded, or would cause a hazard or D
nuisance to others.

2. Endangered Species - Giant Garter Snake. Survey for the PCS COE BellWe DFG surveyed for snake. Corps, in agreement withIglo
snake prior to construction. YC DFG FWS implemented measures recommended by FWS

D to avoid impacts to the snake. Measures included
infonnational briefings to construction crews.
Briefin2S were videofaoed at reauest ofFWS.

3. Endangered Species - Giant Garter Snake PCS COE Refuge O&M Manual, p.31 requires surveys in May, July and
Monitor annually for the presence ofthe snake. YC Davis Manager September annually.

D

4. Endangered Species - Giant Garter Snake. Develop pes COE Refuge O&M Manual, p. 32.
management plans on the assumption that the snake is present YC DFG Manager

D Davis

5. Endangered Species - Giant Garter Snake PCS DFG Refuge O&M Manual, p. 32.

Limit maintenance activities in the waterways to I May - I YC Davis Manager

October (when the snake is active) D

6. Endangered Species - Swainson's Hawk PCS COE Refuge 67% ofland is seasonal wetland.
Convert most ofthe land at the Putah Creek Sinks Site to . Manager
seasonal wetlands that will be available for foraSUJ1Jt.

7. Endangered Species - Swainson's Hawk YC COE Refuge O&M Manual, p.32.
Survey for Swainson's Hawk at the ,Yolo Causeway Site. If Manager
active nests are discovered at the site, avoid construction
activities in the vicinity ofthe nests.

8. Wetland Habitat - Further expansion D Davis Not Applicable.
of the wetlands will be considered after successful operation

ofwetlands at the Davis Site.

) ) •..
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9. Water Quality. A long tenn water quality monitoring PCS COE Refuge O&M Manual. p.32.
program will be established for each site. YC DFG Manager

D Davis

10. Water Quality - Selenium Davis. Not Applicable.
Change in the current treabnent process at the City's WPCP to D Public
optimize reduction ofselenium in the oxidation ponds and Works
overland flow treatment system. Dept

11. Water Quality - Selenium Davis. Not Applicable.
Construction ofnew, deeper city water wells. These wells will D Public
tap into aquifers with low levels ofselenium. Works

Dept.

12. Water Quality· Selenium Davis, Not Applicable.
Use ofstonn waters that shown no concentrations ofselenium. D Public

Works
Dept

13. Water Quality· Selenium. Davis,
Not Applicable.

Review ofthe pennitting and regulation ofselenium discharge D Public
to the wetlands on a mass loading basis rather than on a peak Works
concentration basis. Dept

14. Water Quality. ~.C. Davis will be contracted to provide Davis, Not Applicable.
research studies in various disciplines. These disciplines 0 Public
include, but are not limited to water quality, fish and wildlife Works
biology, ecology, botany, land, air and water resources, civil Dept.
andenvironmentalen~eerin~.

15. Cultural Resources - The archeological survey orall three PCS COE Patti Archeological survey completed in 1992 by Far
sites will be completed prior to construction, and the report YC Contract Johnson Western Anthropological Research Group, Inc.
will be submitted to the State Historical preservation Officer D Single site identified. location provided to DFG.
for review.
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16. Cultural Resources - Based upon to archeological report, PCS COE Patti O&M Manual, p.33, any maintenance or excavation
appropriate steps will be taken to protect the prehistoric site Johnson prohibited without Corps approval.
found at the Putah Creek Sinks Site.

17. Recreation - Hunting at the Putah Creek Sinks Site will be PCS DFG Refuge O&M Manual. p.33.
regulated by DFG so as to ensure the long-tenn sustainability Manager
ofwildlife populations.

18. Recrelltion - An area will be designated and protected PCS DFG Refuge O&M Manual. p. 33 (South Area).
from all recreational use. Manager

19. Recreation - Opportunities for non-consumptive PCS DFG,Davis Refuge O&M Manual, p.343
recreation will be available at all sites. YC Manager

D

20. Public Health (Mosquito Control) - Water Management. PCS COE Refuge O&M Manual. pp. 11-15, & 33.
Have manual control over water elevation. YC DFG Manager Box risers on water control structures allow manual

D Davis control over water elevation.

21. Public Health (Mosquito Control) - Water Management. PCS COE ~aWKier
O&M Manual, pp. 13-16 (Drawdown) & 33.

Have a system that allows for the rapid draining ofwater YC DFG :
during times ofsevere mosquito production or disease D Davis
outbreak.

22. Public Health (Mosquito Control) - Water Management. PCS COE Tim Loui Shore bank slopes SYMVCD approved.
The shore banks would be steep enough to prevent pooling as YC DFG (COE)
water level recedes and to allow wave action and access by D Davis
predators (mosquito fish).

23. Public Health (Mosquito Control) - Water Management PCS COE TimLoui Design does not isolate sections from main body of
Shoreline configurations would not isolate sections from the YC DFG (COE) water.

main body ofwater. D Davis

24. Public Health (Mosquito Control) - Water Management. PCS Refuge O&M Manual, pp. 11 & 34.
Depth would be maintained at a minimum of3 feet during YC DFG Manager
summer. D Davis

J
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25. Public Health (Mosquito Control) - Water PCS Refuge O&M Manual, pp. 11 &34.
Management. Depth would be maintained without YC DFG Manager
fluctuations except durin2 winter. D Davis

26. Public Health (Mosquito Control) - Water PCS Refuge O&M Manual, p. 34.
Management. Shallower areas would be drained and YC DFG Manager
kept dry during the mosquito breedin2 season. D Davis

27. Public Health (Mosquito Control)- PCS COE Refuge O&M Manual, p. 34.
Vegetation management. Dense stands ofaquatic YC DFG Manager
vegetation would be limited from shore margins to D Davis
lower harborage and enhance wave action.

28. Public Health (Mosquito Control) - PCS COE Refuge O&M Manual, p. 34.
Aquatic vegetation would be maintained in small YC DFG Manager
islands. D Davis

29. Public Health (Mosquito Control) - Plants that PCS COE Refuge O&M Manual, p. 34.

mat on the bottom would be avoided. YC DFG Manager

D Davis

30. Public Health (Mosquito Control) - PCS COE Refuge O&M Manual, p. 34.
Plants like cattails and bulrushes would be YC DFG Manager
maintained in moderate stands to function as D Davis
substrate for mosquito predators while not promoting
mosquito productivity.

31. Public Health (Mosquito Control) - Aquatic PCS Refuge O&M Manual, p. 34.
vegetation would be periodically removed or YC DFG Manager
partially harvested to·reduce density. D Davis

32. Public Health (Mosquito Control) - Waterway PCS COE TimLoui O&M Manual, p. 28 (Supply and Drainage Canals,
Maintenance. Levees (berms). drain ditches and YC DFG (COE) & Benns).
other water structures would be constructed and D Davis
maintained to prevent seepage or flooding into
adjacent lowland areas.

33. Public Health (Mosquito Control) - Levee PCS COE ldlM>ui
Shore bank slopes SYMVCD approved.

faces would be steeply sloping to limit growth of YC DFG
marginal vegetation. D Davis
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34. Public Health (Mosquito Control) - Waterway PCS COE Refuge Manager O&M Manual, pp. 28-29.
Maintenance. Dikes or drains would also have steep side YC DFG
slopes (1-1/2 to 2 feet horizontal drainage without D Davis
standing water, and would be maintained free of
vee.etation.

35. Public Health (Mosquito Control) - Water Quality. PCS DFG Refuge Manager O&M Manual, pp. 32-33.
Organically enriched emuent, biological or chemical YC Davis
pollutants and contaminants will be inhibited from D
enterin2 the ·wetlands.

36. Public Health (Mosquito Control) - Water Quality. PCS DFG Refuge Manager O&M Manual, p. 32.
Islands of floating solids will be avoided. YC Davis

D
37. Public Health (Mosquito Control) - Chemical PCS DFG

Refuge Manager
O&M Manual, pp. 33-34.

Control. Allow provisions for air and ground applications YC Davis
ofBacillus thuringiensis var. isroelensis, methoprene D
growth regulators, or other target specific pesticides as
needed
38. Public Health (Mosquito Control) - Surveillance. PCS DFG

~efuge Manager
O&M Manual, pp. 33-34.

Access would be allowed for continual larval and YC Davis
mosquito surveillance and the continual monitoring of D
water Quality and ve2etation.

39. Public Health (Mosquito Control) - Biological PCS COE Refuge Manager O&M Manual, pp. 33-34.
Control. Wetlands would be stocked with mosquito fish YC DFG
Gomusio ofTinis. D Davis

40.. Public Health (Mosquito Control) - Biological PCS COE. Refuge Manager O&M Manual, pp. 33-34.
Control. There would be no stocking with game fishes or YC DFG
other predatory fishes that could reduce the population D Davis
density ofmOSQuito fish.
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Exhibit A
Federal Flood Control Regulations

(See Standard Manual).
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CODE OF FEDERAL REGULATIONS (EXTRACT)
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TITLE 55-NAVIGATION AND
NAVIGABLE WATERS

Chapter II - Corp. or Engineers.
Department or the Army .

PART 208 - FLooD CONTROL REGULATIONS

AUTHORJn': 1208.10 issued under Sec. 1,
. 58 Stat 890; 33 U.s.C. 109.·

I 208.10 Local flood p7'o'ec:Cion \OOT"':
mcinte1l4nce lind OPfTlltUm at. ItructUn!.
lind 1llcilitie. - (a) Gennll. (1) The
structures and facilities constructed by
the United States for local flood protec
tion shall be continuously maintained
in such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits.

(2) The State, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
it will maintain and operate flood con
trol works In accordance with regula
tions prescribed by the Secretary of the
Army, as required by law, shall appoint a
pennanent committee consisting of or
headed by an official hereinafter called
the "Superintendent," who shall be re
sponsible for the development and main
tenance of, and directly in charge of, an
o~tion responsible for the efficient
operation and maintenance of all of the
structures and fadlities during flood
periods and for continuous inspection
and maintenance of the project works
during periods of low water, all without
cost to the United States. .

(3) A reserve supply of materials
needed dUJing a ftocid emergency shall
be kept on hand at all times. .

(4) No encroachment or tr~ass
which will adversely affect the efficient
operation or mBintenance of the project
works shall be permitted upon the
rights-of-way for the protective facili
ties.

(5) No improvement shall be J)llS.Seci
over. under, or through the walls,levees,'
improved channels· or ftoodways, nor
sh811 any excawtion or construction be
perm,itted within the. limits of the proj
ect right-of-way, nor shall any change
be made In" any feature of the works
without Fior determination by the Dis
trict Engineer of the Department of the
Army or his authorized representative
that $Uch improvement, excavation, con
struction, or 8lle:'ation will not adversely

. affect the functioning of the protective
faclllties. Such Unp.rovements or alter
ations as may be found to be desirable
and permissible under the above de
termination shall be constructed in
accordance with standard engineering
practice. Advice regarding the effect of
proposed imllrovements or alterations
on the functioning of the project and
information concerning metliods of con
struction .acceptable under standard en
Jrineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his
approval" Drawinp or prints showing
such improvements or alterations as
finally constructed shall be furnished the

. Dlstrlct Engineer after completion of
the work.

(6) It shall be the duty of the Super
intendent to submit a semiannual report
to the District Engineer covering inspec
tion, maintemlJ1ce, and operation of the
protective works.

('l) The District Engineer or his au·
thorized representatives shall have ac·

cess at all times to all portions of the
protective works.

(8) Maintenance measures or repairs
which the District Engineer deems nec
essary shall be promptly taken or made.

(9) Appropriate measures. shall be
taken by local authorities to insure that
the actiVities of all local,oriBnlzations
operatln, pubUc or private faciUties
connecteO wiA,J the' protective works
are coordinated with those of the Su
perintendent~organization during flood
periods.

(10) The Department of the Army will
furnish local Interests with an Operation
and Maintenance Manual for eai:b com
J)leted project, or separate useful part
thereof. to assist them In carrying out
their obligations under thIs part

(b) Leve" - (1) MllintenAnce. The
Superintendent shall provide at all times
such maintenance as may be required to
insure serviceabillty of the structures in
time of flood. Measures shall be taken
to promote the growth of sod, extermi
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused
by erosion or other forces. :wJtere prac
ticable. measures shall be taken to retard
bank erosion. by planting of willows or
other suitable Jri'o\Vth on areas riverward
of the levees. 'Periodic Inspections shall
be made by the Superintendent to insure
that the above- maintenance measures
are bein, effectively carried out and,
further, to be certain that:

(i) No unusual settlement, sloughing,
or material loss of'l(J'8de or levee cross
section has taken place;

(ij) No caving has occurred on either
the land side or the river side of the
levee which might affect the stability of
the levee section;

(iii) No seepage, saturated areas, or
sand bolls are occurring;

(Iv) Toe drainage systems and J)res
sure relief wells are in lood working
condition, and that such fa.dUties are
not becomin, cloltBed; ": .

(v) Drains through the levees and
gates on said drains are In good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vii) No action is being taken, such
as burning grass and weeds during in
appropriate seasons, which will retard
or destroy th~ srowth of sod; ..

(viii> Access roads to and on the levee
are being properly maintained;

(Ix) Cattle guards ·and gates are In
good condition; ,

(x) Crown of levee is shaped so as "to
drain readilyt and roadway thereon, if
any, is well snaped and maintained;

(xi) There is no unauthorized IraZinB
or vehicuJartraffic: on the levees;

(xii) Encroachments are not being
made on the levee right-of-way whicli
might endanger the strUcture or hinder
its proper ana effident functioning dur...
ing times of emergency.

Such inspections llhall be made im
mediately prior to the besiJ;I:ninJ of the .
flood seasonr immediately followmg each .
major high water period, and otherwise
at intervals not exceeding 90 days; and·
such intermediate times as may be neces
sary to insure tlie best possible care of
the levee. Immediate steps will be taken
to correct dangerous conditions disclosed
by such inspections. Regular mainte
nance repair measures shaD be accom-

plished during the appropriate season
as scheduled" liy· the Superintendent

(2) OpenItion. ~ flood periods
the levee shall be patrolled contiriuously
to locate DOSsible sand boils or unusual
wetness of the landward slope and to be
certalh that:

(i) There are no indications of slides
or sloughs developing;

Ui) Wave wash or scouring action ls
not occurring;

(iii) No low reaches of levee exist
which may be overtopped;

(iv) No other conditions exist which
miBht endanger the structure.

Appropriate advance measures will be
taken to insure the availability of ade
quate labor and materialti to meet aU
contingendes. Immediate steps will be
taken to control any condition which
endangers the levee and to repair the
damaged section.

(er) Flood \011111. - (1) M4inte1l4nce.
Periodic inspections shall be made by
the Superintendent to be certain that:

(i) No lleepage, saturated areas, or
sand bolls are occurring; .

(II) No undue settlement has occurred
which affects the stabilitY of the waD or
its water tightness;

(iii) No trees exist, the roots of whic:h
misJ)t extend under the wan and offer
accelerated seepage paths; .

· . (iv) The concrete bas not undergone
.. a'8~, c:hippJng, or bz'eaking to an

extend which milht affect the stability
· of the wall or its water tightness;

(v) There are no encroachments upon
the right-of-way which might endariJrer
the structure or hinder its functionIng
In time of flood;

(vi) Care is being exercised to pre
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being bunt near them;

(vii) No bank caving conditions exist
riverward of the wall which might" en-
danger ita stability; .

(viii) Toe drainage systems and pres
sure relief wells are in good workini
condition, and that such facilities are
not becoming dOlled. "

Such inspections shall be made imme
diately prior to the beginning of the ftood
season, immediatelf £o11owing each ma-

lor high water penod, and otherwise at
ntervals not exceeding 90 days. Meas

ures to eliminate encroachments and ef
fect repairs found nec~ by such
inspections shall be undertaken iinmedi
ate))'. All repairs shall be accomplished
b1 methods acceptable In standBrd en-

· gmeering practice. .
. (2) ()peTillion. Continuous patrol of

the walf shall be maintained during flood
periods to locate possible leakage at
monoUth joints or seepage underneath
the wall. Floating plant or boats will not
be anowed to Ue against or tie up to the
wall. ShOuld it becOme necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con
struction joints. Immediate steps shan
be taken to correct any condition which
endangers the stability of the wan.

(d) DnIinage .tructuTea-(l) Mclinte
nance. Adequate measures shall be taken
to insure that inlet and outlet channels
are kept o~ and that trash, drift, or
debris is not allowed to accumulate near

.drainage structures. Flap gates and
manuaJly. operated gates and valves on
drainage structures shall be examined,
oiled, and trial operated at least cnce

EXHmITA-2
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ever)' 90 days. Where drainage struc
tures are provided with stop log or other
emergency closures. the condition of the
equip~ent and its housing shan be in
~ted regularly and a trial installation
of the emergency closure shall be made
at least once each year. Periodic inspec
tions shall be made by the Superintend
ent to be certain that:

(i) Pipes, gates, operating mechanism,
riprap, and headwalls are in good con
dition:

un Inlet and outlet channels are open:
(ill) Care is being exercised to prevent

the accumulation of trash and debris
near the structures and that no fires are
being built near bituminous coated
pipes:

(Iv) Erosion is not occurring adiacent
to the structure which midit endanger
its water tightness or stablUty.

Immediate steps will be taken to re
pair damage, replace missing or broken
parts, or remedf adverse conditions dis
closed by such InspectiOns.

(2) Operation. Whenever him water
conditions impend, all gates will be in
soected a short time before water reaches
the invert of the pi~ and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it haS been as
certained that the.>' are secureb' closed.
ManuallY operated gates and valves shall
be closed as necessary to prevent lnftow
of flood water. All drainage structures
in levees shall be inspectea frequently
during floods to ascertain whether seep
age is taking place along the llnes of
tJielr contact with the embankment.
Immediate steps shall be taken to cor
rect any adverse condition.

(e) ClolUre 'tl'ucture. - (1) Mainte
nance. Closure structures for traffic
openings shall be ~cted by the Su
perintendent every 90 days til be certain
that:

(i) No parts are missing:
ell) Metal parts are adequately cov

ered with paint;
cun All movable parts are in satis

factory working order:
uv) Proper closure can be made

promptly when necessary:
(v) Sufftc:ient materials are on hand

for the erection of sand bag closures and
that the location of such materials wlll
be readily accessible in times of emer
gency.

Tools and ~ts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, alternating the struc
tures chosen 80 that each gate wlll be
erected at least once in each 3-year pe
riod. Trial erection of all closure struc
tures shall be made whenever- a change
is made in key Oper'!lting personnel.
Where railroad operation mBkes trial
erection of a closure structure infeasible,
rigorous insJ:!ection and drill of oJM!rat
~ Il8rsonnel may be substituted there
for. Trial erection of sand bag closures
is not required. Closure materials will be
carefullY chedced prior to and following
flood periods, and damaged or missing
parts Shall be repaired or replaced im
Inedlately.

(2) Operation. Erection of each mov
able closure shall be started in sufficient
time to permit completion before flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each individual clos
ure structure, together with an estimate

of the time required by an experienced
crew to com'piete its erection win be
given in the Operation and Maintenance
Manual which will be fumished local
interests upon completion 9f the Pl'9ject.
Closure structures will be~ fre
quently during flood periods to ascertain
that no undue leakage is occurring and
that drains provided to care for ordinary
leakage are functioning properly. Boats
or ftoating plant shan not be anowed to
tie up to closure structures or to dis
charge passengers or 'cargo over them.

(f) Pumping pl4nts- (1) Maintenance.
Pumping plants shall be i~ by
the Supenntendent at interv81s not to
exceed 30 days during flood seasons and
SO days during off-floOd seasons to insure
that all equipment is in order for Instant
use. At relnilar intervals. proJ!er meas
ures shall 6e taken to provide for clean
ing plant, buildings, and equipment,
rePalilting as necessary, and lubricating
all machinery. Adequate supplies of
lubricants for all trpes of machines, fuel
for gasoline or diesel powered equij)
ment, and ftash lights or lantems for
emergenc}' lighting shall be kept on
hand at aU times. Telephone service shall
be maintained at pumping plantS. All
equipment, including switch gear, trans
formers, motors, pumps, valves, and
gates shall be trial operated and checked
at leut once every 90 days. Meaer tests
of all insulation shall be made whenever
wiring has been subjected to undue'
dampness and otherwise at intervals not
to exceed one year. A record shall be
kept showing the results of such tests.
Wiring d1sc:lOsed to be in an unsatisfac
tory condition by such tests shall be
bro\llht to a satisfactory condition or
shall be promptly replaced. Diesel and
gasoUne engines shall be started at such
intervals and allowed to run for such
length of time as may be nect!SSlU'Y to
Insure their serviceablUty in times of
emergency. Onlr skilled electricians and
mechilnics shal be employed on tests
and repairs. Operating personnel for the
plant shall be present during tests. Any
equicment removed from the station for
repa r Or replacement shall be retumed
or replaced as soon as practicable and
shall be trial operated after reinstal
lation. Repairs requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac
ticable.

(2) pperacicm. Competent oper'!ltors
shall be on duty at pumping plants
whenever it appears that necessity for
pump operation is imminent. The oper
ator Shall thoroughly insDect. trial oper
ate, and place In readinesS all plant
equipment. The operator shall be famil~
iar with the equlj)ment manufacturers'
Instructions and drawings and with the
"Operating Instructions for each sta
tion. The equipment shall be operated
in accordance with the above-mentioned
"Operating Instructions" and care shall
be exercISed that proper lubrication is
being suppUed all eqUipment, and that
no overheatin$. undue vibration or noise
is occurring. Immediately upon ftnal re
cession of flOod waters, the j)umping sta
tion shall be thoroughly cleaned, pump
house sum~ Rushed, and equipment
thoroughlyI~, oiled and greased.
A record or log of pumping plant opera
tion shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each flood.

(g) Channels and jloOdwal/' - Cl)
Maintenance. Periodic Inspections of
improved channels and floodways sh&1I
be made by the Superintendent to be
certain that:

(i) The channel or floodway is clear of
debris, weeds, and wild growth:

(ii) The channel or floodway is not
being restricted by the depositing of
waste materials, building of unauthor
ized structures or other encroachments:

(iii) The capacity of the channel or
ftoodway is not being reduced by the
formation of shoals:

Civ) Banks are not being damaged by
rain or wave wash, and that no slough
Ing of banks has occurred;

(v) Riprap sections and deflection
dikes and walls are in good condition:

(vi) Approach and egress channels
adjacent to the improvid channel or
floOdwaYa~suflicientlyclear of obstruc
tions and debris to pennit proper func
tioning of the project workS.

Such inspections shall be made prior to
the be,~ of the flood season and
otherwISe at Intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
b)' ,such ~tiona. Measures will be
taken by the SUil8rintendent to promote
the growth of grass on bank slopes and
earth' deftection dikes. The Superin
tendent shall provide for periodic repair
and cleaning of debris basins. check
dams, and related structures as may be
necessary.

(2) Operation. Both banks of the
channel Shall be patrolled during.Periods
of high water, and measures shall be
taken to protect those reaches being at
tacked bl the current or by wave Wash.
Appropnate measures shall be taken to
prevent the formation of jams of ice or
Clebris. Large objects which become
lodged a..mat the bank shall be re
moved. The improved channel or flood
way shall be thoroughly Inspected imme
diately following each major high water
period. As soon as practicable there
after, all snap and other debris shaJI be
removed and all damage to banks. riprap,
deflection dikes and waUs. drainage out
lets, or other flood control structures
repaired.

(h) Miacellane01U /acilitie.-m Main
lenanc:e. Miscellaneous structures and
facllities constnicted as a part of the
protective works and other structures
and facilities which function as a part
of, or affect the efficient functioning of
the protective works. shall be periOdi
cally inspected by the Superintendent
and. appropriate maintenance measures
taken. Damaged or unserviceable parts
shall be repaired or replaced without
delay. Areas used for ponding in con
nection with pum~ing piants or fqr tem
porary storage of interior run-off during
ftood ~riods shall not be allowed to be
come filled with silt, debris. or dumped
material. The Superintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable.
shall provide for temporary raising dur
ing ftoods of bridges which restrict chan
nel capacities dunng high flows.

(2) C}JlenIcicm. Miscellaneous facili
ties shall be operated to prevent or
reduce flooding during periods of high
water. Those facilities constructed as
a part of the protective works shall not
be used for purposes other than flood
protection without approval of the Dis
trict Engineer unless designed therefor.
(Sec. 3. 49 Stat. 1511. as amended; 33
U.S.C. 701C) [9 F.R. 9999. Aug. 17. 1944:
9 F.R. 10203, Aug. 22, 19441

,
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Yolo Basin Wetlands

List of "As-Constructed" Drawings (On file in Sacramento District Corps of
Engineers, Archived Files)

r·o•,"

r

File Drawing No.

50-25-6077

Description of Drawings

Site map, plans, details, water control structure
details, pump stations plans and details, and bridge
details for the Yolo Basin Wetlands project. Includes
plans of 180 Acre Unit, Causeway Unit (includes
irrigation system and planting plan), Northeast Unit,
Northwest Unit, West Unit, Central Unit, South Unit,
Putah Creek bridge (South Unit), railcar bridge
(Northeast Unit), north pump station, central pump
station, west pump station, south pump station and
northeast pump station, sheets 1 through 49.
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Exhibit C
Plates of Suggested Flood Fighting Methods

______________(See Standard Manual).
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Exhibit D
Suggested Check List No.1· Levee Inspection

(Contained in Standard Manual).

Exhibit D
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Exhibit E
Suggested Check List - Berms, Channels, and Structures

Exhibit E
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r INSPECTION CHECKLIST FOR
YOLO BASIN WETLANDS (Vic Fazio Yolo Wildlife Area)

Inspector
Superintendent, _

Date _. _
Sheet No.

r

ITEM REMARKS

A Location of berm

B Waterside benn conditions
- -_.

C Landside berm conditions -
D Evidence ofseepage or erosion

-
E Condition of roads on berm

F Condition ofwater control
structures (risers, pipes, gates),
alfalfa valves

G Condition of riprap, annoring . ,

H Condition of pump structures,
pumps and controls

I Condition ofchannels

J Extent of emergent growth -
permanent wetlands

K Extent ofemergent growth -
seasonal wetlands

-
L Condition of revegetation

plantings

M Sedimentation measurements

N Measures taken since last
inspection

0 Comments

Exhibit E 10f2



INSTRUCTIONS FOR COMPLETING INSPECTION
CHECKLIST FOR YOLO BASIN WETLANDS (Vic Fazio Yolo Wildlife Area)

_._-~.

ITEM A Describe location of berm corresponding to plans of project.

ITEMB Indil;ate condition of waterside berm. Note any settlement, sloughing, loss of grade, slope,
or erosion of berm. Indicate extent oferosion, sloughing, and settlement. Measure ill
tenths of foot. _.

lTEMC Indicate condition of landside bemt. Note any settlement, sloughing, loss ofgrade, slope,
or (!rosion of berm. Indicate extent oferosion, sloughing, and settlement. Measure to
tenths of foot. Indicate any evidence of rodent holes and extent of occurrence. ..-

ITEMD Indicate any evidence ofseepage through the berm section, such as boils, leaks around and
through pipes.

ITEME Indicate condition of berm crowns and roadways. Note any undulations and large cracks.

ITEMF Indicate condition of water control structures, such as risers, pipes, slide gates, flap gates,
etc. Indicate condition ofalfalfa valves and piping.- -

ITEMG Indicate condition of rip nIp. Note any movement, sloughing of rock or erosion has taken
place.

ITEMH Indicate condition of pump structures, pumps, and controls. Note condition of pump
structures and pumps after inundation caused by Bypass flooding. Note any unusual noise,
leaks, an~ breakdown of pump equipment and controls.

ITEM I Indicate condition of channels. Note the extent ofaggradation or degradation. Indicate any
change in channel and flood way grade. Note any sediment and vegetation buildup or
extent ofscouring.

ITEMJ Note nature, areal extent, and height ofemergent growth in each permanent pond.

ITEMK Note nature, areal extent, and height ofemergent growth in each seasonal pond.

ITEML Indicate condition of revegetation (permanent, seasonal, and grasslands). Note extent of
intrusion by undesirable species or losses due to flood damage or weather.

ITEMM Indicate measurement of sediment aggradation or degradation.

lTEMN Indicate construction, repairs, modifications to project since last report.

Exhibit E 20f2



Table 4 - Continued
Water Control Structures

r····..

r

Pond CES3

IEws I ifal
Structure Structure

WC# TE Pipe IE Type
Inllow IC21a 11.35 7.95 G

021b 11.30 8.00 G
C29a 10.97 7.57 G
029b 10.74 7.34 G
030 10.70 7.30 F

Outflow 031 9.50 6.10 F
032a 8.58 5.18 F
C32b 8.73 5.33 F
033a 8.71 5.31 F
C33b 8.96 5.56 F

Il.ienter ~~ DitCh
!LEVEE 11.:)0
OESIGNWS 10.50
IMAXWS 8.40

Structure Structure
WC# TE Pipe IE Type

Inllow IC15a 10.98 7.58 f
C15b 11.21 7.81 F
019 8.99 5.59 F
020 10.64 7.24 F

Outflow C21a 11.35 7.95 G
021b 11.30 8.00 G
C22a 8.40 5.00 F
C22b 8.48 5.08 F

ABBR£VIATIONS

TE Top Elevation
IE Inven Elevation
F Ftash Bolllds
G Slide (Sacw) Gale
WCII Walcr ConbOl (SUUClUn:) Number
WS Waitt Surface (EleValion)

Putah Creek Nonhern Delivery Canal
a b c

LEVEE ~cr 12:SO 11.40-
DESIGN 11.90 11.30 10.40
MAXWS 11.91i 11.47 10.43

Structure Structure
WC#· TE Pipe IE Type

Infl (a) C2a 12.54 9.27 G
C2b . 12.38 9.09 G

Oulfl (a) C13a 11.95 8.55 F
C13b 12.07 8.67 F
C14 12.34 8.94 G

Infl (b) C13a 11.95 8.55 F
C13b 12.07 8.67 F

Outf! (b) 012 12.00 8.60 G
016a 12.crS- 8.65 t"
C16b 12.04 8.64 F
C17 11.51 8.11 G
C18a 11.47 8.07 F
C18b 11.50 8.10 F
C23 11.48 8.08 G
C24a 11.48 8.08 F
C24b .11.47 8.07 F

Inti (c) C24a 11.48 8.08 F
C24b 11.47 8.07 F

Oultl (c) C11 11.14 . 7.74 G
C27 11.06 7.66 G

. C288 10.43 7.03 F
C28b 10.43 7.03 F
C29a 10.97 7.57 G
C29b 10:74 7.34 G
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Table 4 - Continued
Water Control Structures

It'ona ~C)~

Vee 11.00
~ SIGNWS 10.00
M \Xw~ 9.47

~tructure :structure
Wet TE Pipe IE Type

Inflow S02 10.86 7.46 G
S03 11.90 8.50 G
S05 10.20 6.80 G
S011 11.35 7.56 F

OutflOW S04 10.43 7.03 F
S014 9.47 6.07 F
50158 10.00 6.60 F

·S01:iD 10.00 6.60 F

Pona~1o~z

.:U:Vcc . 11.1.01.1
DESIGNWS 9.00
IMAXwS 9.05

5tructure Structure
Wet TE Pipe IE Type

Ilnllow. ~U4 11.1.43 1.1.13 to
500 10.40 7.00 G
509 11.90 8.50 G
SU14· 9.47 6.07 F

Outflow S08 10.12 6.72 F
50168 9.44 6.04 F
S016D 9.44 6.04 F
5017 9.0:» 5.65 F

ABBREVIATIONS

TE Top Elevation
IE Inven Elevation
F Flash Boards
G Slide (Scmv) Gate
well Water Control (Structure) Number
WS Water Surface (Elevation)

Pond 5053

1m I TI~!~WS ::~
structure Structure

Wet TE Pipe IE Type
Inflow 508 10.12. 6.72 F

S0108 10.96 7.:i6 F
S010b 10.96 7.56. F
S017 9.05 5.65 F

OutflOW 50128 8.96 5.56 F
S012b 8.79 5.39 F
5018 9.21 5.81 F
50198 8.7:i :i.3:» F
SP19b 8.70 5.30 F

Pond SOP1
LEVEE 7.50
DeSIGNWS 6.50
MAXWs 6.93

structure Structure
Wet TE Pipe IE Type

Innow 150128 6.96 :i.~6 F
S012b . 8.79 . 5.39 F
S018 9.21 :i.81 F

Outflow S0138 6.93 3.53 F
S013b 6.95 3.55 F
S013c 7.14 3.14 F

Putah Creek Southern Delivery Canal
a b

LEVEE 12.20 11.00
.OeSIGN W5 10.80 9.80
MAAWS 10.90 9.95

Structure Structure
we# TE Pipe IE Type

Inti (a) IC18 10!.36 9.13 G

C1b 12.47 9.01 G
Oulfl (a) S01a 10.90 7.50 F

S01b 10.97 7.57 F
5011 11.35 7.9:i F

Inn Cb) S01a 10.90 7.50 F
S01b 10.97 7.57 F

Outfl (b) 502 10.86 7.46 G
S03 11.90 8.50 G
S05 10.20 6.80 G
S06 10.40 7.00 G
5078 10.09 6.69 F
S07b 9.95 6.55 F
509 11.90 8.50 G
50108 10.96 1.56 F
S010b 10.96 7.56 F
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Table 4 - Continued
Water Control Structures

IPondN S1
LEVEE 11.00
DESIGNWS 10.00
IMAXWS 10.32

Structure Structure
Wei TE Pipe IE Type

Inflow NE1s 11.64 8.24 G
NE1b 11.63 8.23 G
NE2 11.49 8.09 G

Outflow INE6a 10.40 7.00 F
NE6b 10.40 7.00 F
NE1Sa 10.32 7.06 F
NE1Sb 10.34 7.08 F

IPond Nt:52

T
LE~1ve~~-1 109.·5001

~~tws ,9.:0

Pond NEP1
LEVEE 9.00
DESIGNWS 8.00
IMAXWS 10.30

Structure StruClure
Wei TE Pipe IE Type

Inflow INE4 11.32 7.92 G
Outflow NE8 10.30 4.96 F

IPond NEP~:2~='="" -T_~~

I=~ws I :~I
Structure structure

Wei TE· Pipe IE Type

nflow ...N.;;:IIE~9~-+--.;1;,;;0.;,;'7oi-8-+--:6:-;,..4=,,4::-of-_-=-_~
NE20a 9.38 3.99
NE20b 9.34 3.91

ABBREVIATIONS

Structure Structure'
WC# TE Pipe IE Type

Inllow NE5a 11.24 7.84 G
NE5b 11.18 7.78 G

Outflow NE11a 9.84 5.38 .F
NE11b 9.80 5.40 F

PondN S3
ILCV~ 10.50
DESIGNWS 9.50
MAXWS 9.90

structure Structure
WC# TE Pipe IE Type

Inflow Nt:3a 11.80 8.40 G
NE3b 11.81 8.41 G
NE6a 10.40 7.00 .F
NE6b 10.40 7.00 F

Oulflow NE7a 10.24 6.87 F
NE7b 10.20 6.87 F
NE16a 9.95 6.66 F
NE16b 9.90 6.43 F
NE19 10.03 6.61 F

"\

TE
IE
F
G
WC#
WS

Top Elevation
Invert Elevation
Flash Boards
Slide (Screw) Gate
Water Control (Structure) Number
WlIIer Surface (ElevlIIion)

Outflow NCZ1 8.20 4.99
h-1N'riiiEZ2:=:="la-t--::"8.-=26=--+-4:-.9="6::-of--"'P"'"F-~

NE22b 8.37 5.02 F

IPond NEp;J
LEVEE 9.00
DESIGNWS 8.00
MAXWS 8.20

Struclure Structure
WC# TE Pipe IE Type

Inllow INCZ1 8.20 4.99 F
Outflow NE25a '8.40 4.00 F

NE25b 8.30 3.99 F

Pona NES4
LEVEE 10.00
DESIGNWS 9.00
IMAXWS 9.34

Structure struClure
WC# TE Pipe IE Type

Inllow Ne17a 11.38 7.92 F
NE17b 11.38 . 8.03 F

NE19 10.03 6.61 F
Outflow NE20a 9.38 3.99 F

NE20b 9.34 3.91
NE24a 9.63 6.23
NE24b 9.55 6.15
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Table 4 - Continued
Water Control Structures

Nt: water "ontrol BaSin
LEVEE 11.00
DESIGNWS 9.50
IMAXWS 9.90

""

Structure Structure
WCtl TE Pipe IE Type

Inflow NE14a 9.40 6.00 G
NE14b 9.51 6.11 G
NE15a 10.32 7.08 F
INc1:iD 10.34 7.08 F

NE16a 9.95 " 6.66 F
NE16b 9.90 6.43 F

Outflow NE17a 11.38 7.92 F
NE17b 11.~8 8.03 F
NE18a 10.63 '5.35 F
NE18b 10.44 5.26 F

IPondNOS1
LEVEE 14.50
DESIGNWS 13.50
IMAAWS 13.86

IStructure Structure
WCtl TE Pipe IE Type

Outflow N01 15.01 11.78 F
N02 13.88 10.50 F

ABBREVIATIONS

TE Top Elcvatlon
IE Inven Elcvalion
F Flash Boards
G Slidc (Screw) Gale
WCII Waler Contllli (SlnIClUlC) Numbcr
WS Water Surface (Elevation)

NE DITCH
LEVEE 10.50
DESIGNWS 9.50
IMAXWS 9.80

Structure Structure
WC# TE Pipe IE Type

Inflow NE7a 10.24 6.87 F
NE7b 10.20 6.87 F
NE8 10.30 4.98 F
Ncl1a 9.154 5.38 F
NE11b 9.80 5.40 F

Outflow NE9 10.78 6.44 F
NE12a 9.90 4.37 F
INE12b 9.90 4.40 F
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At the onset of flooding of the Bypasst all water control structures shall be fully opened (slide gates
and flash boards) before the flood water reaches the top ofany external or internal project berms. This will
allow the cells to flood-up equally and minimize the damage caused by water overtopping berms. It is
recommended that when flooding of the Bypass is imminen~ one set of flash boards (only on structures
with a double set of flash boards) be removed prior to flooding to reduce the time to lift flash boards on all
water control structures. Mobilization ofcrews to open gates and timing ofoperation in relation to initial
flooding of the Bypass shall be at the discretion of the Refuge Manager. Upon failure ofany water control
structuret the structure is to be repaired or replaced as directed by the Refuge Manager using appropriate
materials. .

b. Pumps: Pumps are listed in Table 5.

Table 5 - Pumps

Pump Type No. of Power Maximum Static Purpose
Station Pumps each Flow Rate Lift

pump (ers) (approx.
(UP) feet)

North Elevated I 10 8 6 Main supply to 180 Acre Unit. (2nd lift)
Summer make-up water to the Northwest
permanent pond NWP I (2nd lift).
Back-up supply to Northwest Unit ~2nd lift).

Central Elevated 4 3@60 +115 14 Main supply to Northwest, Central, South, lind
I @75 Causeway Units.

Ist lift for water to 180 Acre Unit.
Back-up supply to Northeast Unit (via North
canal).
Shared with agricultural interests [1].

Southeast Submersi 2 SO 25 10 . Back-up supply to Central and South Units.
ble Summer make-up water to South (SOP I),

Central (CEP I and CEP2) pennanent ponds.

Northeast Submersi 3 SO 80 10 Main supply to Northeast Unit.
ble Summer make-up water to Northeast permanent

ponds.
Back-up 1st lift to 180 Acre Unit.
Shared with agricultural interests [I].

West Elevated I IS 10 3 Drainage ofWest Unit.

Portable Diesel 1 75 21 10 Drainage ofNW pennanent pond (NWPI) in
Crissafulli summer.

Back-up drainage of 180 Acre Unit.

[1] Los Rlos Fanns and Mace Irrigation Dlstnct

Pumps, discharge pipes, structures, and controls shall be maintained to insure continuous satisfactory
operation ofthe project modification works. Periodic inspections shall be made by the Refuge Manager to
be certain that:

(1) Pipes, gates, operating mechanismst head walls, and trash racks are in good condition;
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(2) Pumps and controls are in good condition;

(3) If inundated during the flood season, then pump motors are to be inspected, cleaned, and made
fully operational immediately aftor the flood season.

Manufacturer's maintenance manuals for elevated pumps (North, West, Central pump stations),
submerged pumps (Northeast and South pump stations), control panels are attached in Exhibit I, and
electrical schematics are attached in Exhibit I-I. The owner's maintenance.manual for the portable Davit
crane is attached in Exhibit 1-2. The owner's maintenance manual for the spur gear hand winch is
attached in Exhibit 1-3.

c. Miscellaneous Facilities (Supply and Drainage Channels, Bridges, etc.): Miscellaneous
structures which were constructed or exist in conjunction with the project modification works include
supply and drainage channels, bridges, weirs, access gates, etc. Many of the supply and drainage canals
also serve as irrigation canals for adjacent privately owned agricultural land.

1. Supply and Drainage Channels: Inspection of the supply and drainage channels shall be
made at the same time the inspection of the other features of the project modification are made.
Maintenance work shall be performed to insure the continuous satisfactory operation ofthe project
modification works, which shall include periodic clearing ofvegetation and removal ofsediment to
maintain design capacity. This maintenance would be cooperatively performed with irrigation districts in
accordance to agreements made between the Department ofFish and Game, Los Rios Farms, and Mace
Irrigation District. Supply and drainage canals are shown on sheet 48 of the as constructed drawings, File
No. 50-25-6077. Cross sections ofsouth central canal and south canal are shown on sheets 19 and 22,
respectively. Side slopes are to be maintained as constructed. Drainages to be maintained without
standing water and free ofvegetation.

2. Bridges and Weirs: Inspection of the railcar bridge and Putah Creek Weir Structure shall be
made at the same time that the inspection of the other features of the project modification are made, and
shall be reported in the annual report. Inspection shall include condition ofhead walls, bridge supports,
decks, and embankments. Maintenance shall be performed to insure structural integrity ofbridges and
weir structure. Drawings ofthe railcar bridge overthe central supply canal are shown on sheet 49 offile
no. 55-25-6077. Drawings of the Putah Creek Weir Structure are shown on sheets 45,46, and 47.

10-03. Inspection and Maintenance of Miscellaneous Facilities within the Yolo Basin Wetlands
Project Area.

a. Berms: Periodic inspection shall be made by the Refuge Manager to be certain that:

(1) No unusual settlement sloughing, or material loss of grade or berm cross section has taken
place;

(2) No caving has occurred on either the waterside or the landward side of the berm which might
affect the stability of the berm section;

(3) No seepage or saturated areas are occurring;

(4) Drains through the berms and gates on said drains are in good working condition;
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(5) Access roads to and on the berms are being properly maintained;

(6) Access gates are in good condition;

(7) Crown ofberm is shaped to drain readily. and roadway thereon. if any. is well shaped and
maintained;

(8) There is no unauthorized grazing or vehicular traffic on the berms.

To insure that such maintenance measures are accomplished for the proper functioning ofthe berm.
the following items shall be specifically covered in each inspection:

. (1) Settlement ofberm fill;

(2) Erosion ofberm slopes on both the landward and waterside slopes;

(3) Presence ofseepage or damage due to rodent burrows or saturated areas adjacent to the berms;

(4) Condition ofaccess roads and roadways on the berms.

Methods used for repair or reconstruction of the berm fill will depend on the extent of the damaged
section. Ifof small extent. the most suitable method will be to bring the berm back to line and grade by a
fill made ofsix inch lifts ofearth free from brush, roots, sod. organic matter or other unsuitable material.
The Refuge Manager shall provide at all times such maintenance as may be required to insure
serviceability of the berms. Patrol roads within the project modification works area shall be maintained in
such condition that they will be accessible to trucks used to transport staff. equipment and supplies for
maintenance.

b. Flood way: The flood way is the area within the Yolo Bypass encompassing the project
modification works. Periodic inspection shall be made by the Refuge Manager to be certain that the flood
way is not being restricted by the depositing ofsediment, waste materials. debris. and building of
unauthorized structures or other encroachments in accordance to the Assurance Agreement between
California Department ofFish and Game. California Department ofTransportation. Department ofWater
Resources. and the State Reclamation Board (Exhibit F-2).

The Refuge manager shall monitor the sediment deposition within and directly adjacent to the project
modification works in order to assess project impacts on sedimentation in the project area. Surveying for
sediment accumulation shall occur only when mounding is visibly noticeable. The accumulation shall be
estimated by the conduct of route traverse surveys and cross profile spot elevations taken normal to the
route traverse. The sediment accumulation shall be estimated by the "end-area" method. The closure error
of the route traverse shall be no greater than 0.1 foot in elevation.

The flood way conditions will remain the same, as far as possible. as those considered in the design
assumptions and be maintained such that no new conditions develop that may effect the stability of the
project berms, roads, pump stations. bridges, and weirs, or reduce the flood conveyance of the Yolo
Bypass. At each inspection particular attention will be given to the location. extent and size of vegetal
growth.
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Any unauthorized operations within the flood way right-of-way, such as excavations, buildings and
other structures, levees, bank protection or training dikes will be investigated. All rubbish and industrial
waste shall be disposed ofoff-site. Changes in the channel bed such as aggradation or degradation, which
would interfere with free-flow from side drainage structures or induce local meanders that would scour the
banks shall be cleared. The intent ofthese inspections is to disclose all conditions which in any way affect
the stability of the structures and their functioning. Each inspection report should name and comment on
any repair l1leasures that have taken place since the last inspection, and measures that should be taken.

10-04. Environmental Management.

a. General: The Refuge Manager shall be responsible for complying with all existing environmental
documentation and regulations, and shall be responsible for all future necessary documentation and/or
permits to comply with all federal, state, and local laws and regulations. Certain operation and
maintenance activities in wetlands or other regulated waters (e.g., earthmoving, bank stabilization, berm
repairs, channel alterations, etc.) may require a permit under Section 404 of the Clean Water Act, and/or
Section 10 ofthe Rivers and Harbors Act, from USACE. Permit inquires should be directed to:

Chief, Regulatory Branch
U.S. Army Corps ofEngineers
Sacramento District
1325 J Street
Sacramento, CA 95814-2922

916-557-5250

b. Habitat Area: The Yolo Basin Wetlands will be maintained in thefollowing approximate habitat
area percentages of the entire 3,400 acre area as shown in Table 6, in as-constructed drawings (No. 55-25
6077), and site map (Exhibit A-I).
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THIS AGREEMENT is entered into this day of
~---r--~--' 1.9 , by and between the DEPARTMENT OF THE ARMY
(hereinafter referred to as the "Government"), actinq by and
through the Assistant Secretary of the Army (Civil Works), and
the DEPARTMENT OF FISH AND GAME, STATE OF CALIFORNIA, (hereinafter
referred to as the "Local Sponsor"), acting by and through the
DIRECTOR, DEPARTMENT OF FISH AND GAME,

WITNESSETH, THAT:

WHEREAS, modification of Sacramento River Flood Control
Project, Yolo Bypass near the 1-80 Causeway, a project
constructed by the Secretary of the ArmY,· hereinafter referred to
as the nproject Modification", as defined in Article I.b., of
this Aqreement, is authorized by section 1.1.35(b) of the Water
Resources Development Act of 1.986, Public Law 99-662, as
amended;

WHEREAS, the Project Modification is subordinate to purposes
of the Sacramento River Flood Control project with the Sacramento
and San Joaquin Drainaqe District (i.e. The Reclamation Board of
the State of California) having a flowage easement over the
Project lands;

WHEREAS, Section 1.135 (b) of the Water Resources Development
Act of 1986, Public Law 99-662, as amended, specifies the cost
sharing requirements applicable to this Project Modification;

WHEREAS, Section 344 of the Water Resources Development Act
of 1992, Public Law 102-580, modified the cost sharing
requirements and credits applicable to this Project Modification;

WHEREAS, Section 221. of the Flood Control Act of 1970,
Public Law 91-61.1, as amended, provides that the construction of
any water resources project by the Secretary of the Army shall
not be commenced until each non-federal interest has entered into
a written agreement to furnish its required cooperation ~or the
project;

WHEREAS, the Local Sponsor has the authority and capability
to furnish the cooperation hereinafter set forth and is willinq
to participate in cost-sharinq and financing in accordance with
the terms of this Aqreement.

NOW, THEREFORE, the parties agree as follows:

ARTICLE I - DEFINITIONS AND GENERAL PROVISIONS

For purposes of this Aqreement:

a. The term "Existinq Project" shall mean the Sacramento

Exhibit F-l
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UNITED STATES ARMY CORPS OF ENGINEERS

SECTION 1135

PROJECT MODIFICATIONS

FOR THE IMPROVEMENT OF

THE ENVIRONMENT

***********************************************•••••*****••*••***

LOCAL COOPERATION AGREEMENT

BETWEEN

THE DEPARTMENT OF THE ARMY

AND

DEPARTMENT OF FISH AND GAME,

STATE OF CALIFORNIA

FOR MODIFICATION OF THE

SACRAMENTO RIVER FLOOD CONTROL PROJECT,

YOLO BYPASS

NEAR the I-SO CAUSEWAY
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CERTIFICATION REGARDING LOBBYING

The undersigned certifies, to the best of his or her knowledge and belief that:

(1) No Federal appropriated funds have been paid or will be paid, by or on behalfof the
undersigned, to any person for influencing or attempting to influence an officer or employee of
any agency, a Member of Congress, and officer or employee ofCongress, or an employee of a
Member of Congress in connection with the awarding of any Federal contract, the making ofany
Federal grant, the making of any Federal loan, the entering into ofany cooperative agreement,
and the extension, continuation, renewal, amendment, or modification ofany Federal contract,
grant, loan, or cooperative agreement. .

(2) If any funds other than Federal appropriated funds have been paid or will be paid to
any person for influencing or attempting to influence an officer or employee ofany agency, a
Member ofCongress, an officer or employee of Congress, or an employee ofa Member of
Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the
undersigned shall complete and submit Standard Form-LLL, "Disclosure Form to Report
Lobbying, II in accordance with its instructions.

(3) The undersigned shall require that the language of1his certification be included in the
award docwnents for all subawards at all tiers (including subcontracts, subgrants, and contracts ~

under grants, loans, and cooperative agreements) and that all subrecipients shall certify and
disclose accordingly. The certification is a material representation offact upon which reliance
was placed when this transaction was made or entered into. Submission of the certification is a
prerequisite for making or entering into this transaction imposed by Section 1352, Title 31, U.S.
Code. Any person who fails to file the required certification shall be subject to a civil penalty of
not less the $10,000 and not nor than $100,000 for each such failure.

~~
Director, Department ofFish and Game,
State ofCalifornia

Date:l!J~41r ~6

Exhibit F-l
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CERTIFICATE OF AUTHORITY

I, val1'/ /Ylt:JI(~h , do hereby certify that I am the principal legal officer of the
CaliforniaDep~nt ofFish and Game, that the Department ofFisband Game is a legally
constituted public body with full authority and legal capability to perform the terms ofthe
Agreement between the Department ofthe Army and the Department ofFish and Game in
connection with the Project Modification, and to pay damages, ifnecessary, in the event of the
failure to perform, in accordance the Section 221 ofPublic Law 91-611, and that the persons who
have executed this Agreement on behalfof the Department ofFish and Game have acted within
their statutory authority.

I

tz-.
IN WITNESS HEREOF, I have made and executed this certificationthis~ day of

~,1996.

Craig on, General Counsel
California Department bfFish and Game
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IN WITNESS WHEREOF, the parties hereto have executed this Amendment, which shall
become effective upon the date it is signed by the Assistant Secretary ofthe Army (Civil Works).

THE DEPARTMENT OF THE ARMY THE DEPARTMENT OF FISH AND GA1vIE

By:dt~L, ~dJ-
H. MartLancaster
Assistant Secretary ofthe Army
(Civil Works)

BY:

16 OCT '\996
DATE: _

Exhibit F-fl 4
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r 3. Amend Article VI - METHOD OF PAYMENT by deleting Article VI.a. and replace with the
following:

"a. The Local Sponsor shall provide, during the period of implementation, the cash payments
required under Article II of this Agreement. Total project modification costs are currently
estimated to be $11,890,000. In order to meet its share, the Local Sponsor must provide a cash
contribution currently estimated to be $2,972,500 less any credit received for the value of
LERRO's (currently estimated to be $5~154,OOO) pursuant to Article I. The dollar amounts set
forth in this Article are based upon the Government's best estimates which will reflect projection
of costs, price level changes, and anticipated inflation. Such cost estimates are subject to
adjustments based upon costs actually incurred and are not to be construed as the total financial
responsibilities ofthe Government and the Local Sponsor."

4. Amend Article XVI - TERMINATION OR SUSPENSION as follows.

a. Replace "Article V" in the thirteenth line ofArticle XVI.b. with "Article VI.d.".

b. Delete Article XVI.c. and replace with the following:

"c. Notwithstanding any other provision of this Agreement, if, upon the award ofany
contract (including a contract modification) for implementation ofthe Project Modification,
cumulative financial obligations for implementation would exceed' $11 ,890,000, the Government
and the Local Sponsor agree to defer award ofthat contract an<;1 all subsequent contracts for
implementation ofthe Project Modification until such time as the Government and the Local
Sponsor agree to proceed with further contract awards for the Project Modification, but in no
event shall the award ofcontracts be deferred for more than three years. Notwithstanding this
general provision for deferral ofcontract awards, the Government, after consultation with the'
Local Sponsor, may award a contract or contracts after the Assistant Secretary ofthe Army (Civil
Works) makes a written determination that the award ofsuch contract or contracts must proceed
in order to comply with la~ or to protect life or property from imminent and substantial harm."

5. Replace the term "Contracting Officer", wherever it appears in the LCA, with the term
"District Engineer".

6. All provisions of the LCA not specifically amended herein, remain in full force and effect.
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WHEREAS, the Yolo Basin Wetlands Project was Federally authorized for the purpose
ofwetlands and grasslands restoration and this modification remains within the scope ofthis 'l
authorization;

WHEREAS, the 180-acre unit is important because it would provide a continuous
corridor for the movement ofwildlife between the Putah Sinks site and the Causeway site;

WHEREAS, the Local Sponsor has proposed certain cost-saving measures on the Putah
Sink site and Causeway site construction to enable implementation of this additional work to
occur within the estimated total project modification costs and such measures are included in the
Supplemental Project Modification Report referred to herein;

NOW, THEREFORE, the parties agree to amend the LCA as follows:

1. Unless otherwise specified, all paragraph and Article references are to paragraphs and Articles
in the LCA.

2. Amend Article I - DEFINITIONS AND GENERAL PROVISIONS as follows.

a. Delete Article I. b. and replace with the following:

"b. The term "Project Modification" shall mean the modification to the Putah Sink site as
described in the report titled "Yolo Basin Wetlands, Sacramento River, CA, April 1992" and as
modified by the "Supplemental Project Modification Report, Yolo Basin Wetlands, Sacramento
River, California, ISO-Acre Addition, August 1996" approved by Chief, Planning Division,
Directorate ofCivil Works on 2 Oct 1996. The modification consists ofcreating wetlands of
various classifications by constructing canals, water control structures, dikes, ponds, roads, and
gates, and the construction ofthe administration/maintenance facility referred to in Section 344
ofPL 102-580 as the "one time construction of the operation and maintenance facilities". The
wetlands will be created on lands supplied by the Local Sponsor. This project modification is to
be undertaken on portions of the levees and flow conveyance area of the Yolo Bypass area of the
Existing Project."

b. Delete Article I.e. and replace with the following:

"e. The term "District Engineer" shall mean the U.S. Army Engineer for the Sacramento
District or his or her designee."

c. Insert the following immediately after Article I.k.

~
'1

"1. The term "financial obligation for implementation" shall mean a financial obligation of
the Government, other than an obligation pertaining to the provision of lands, easements, rights
of-way, relocations, and borrow and dredged or excavated material disposal areas, that results or
would result in a cost that is or would be included in total project mQdification costs." ~
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FIRST AMENDMENT

OF THE

LOCAL COOPERATION AGREENffiNT

BETWEEN

THE DEPARTMENT OF THE ARMY

AND

THE DEPARTMENT OF FISH AND GAME,

STATE OF CALIFORNIA

FOR MODIFICATION OF THE

SACRAMENTO RIVER FLOOD CONTROL PROJECT,

YOLO BYPASS

NEAR PUTAH SINK.

THIS AMENDMENT is entered into thisU day of~ 1996, by and
between the DEPARTMENT OF THE ARMY (hereinafter the "Government''), acting by and
through the Assistant Secretary ofthe Anny (Civil Works), and the DEPARTMENT OF FISH
AND GAME, STATE OF CALIFORNIA (hereinafter the "Local Sponsor''), acting by-and
through the DIRECTOR, DEPARTMENT OF FISH AND GAME,

WITNESSETH, THAT:

WHEREAS, the Government and the Local Sponsor desire to amend the Local
Cooperation Agreement for Modification ofthe Sacramento River Flood Control Project, Yolo
Bypass Near Putah Sink entered into by the Acting Assistant Secretary ofthe Anny (Civil
Works) and the Director, Department ofFish and Game on December 23, 1993 (hereinafter the
"LCA");

WHEREAS, by letter dated February 29, 1996, the Local Sponsor proposed to further
modify the project by constructing seasonal wetlands and grasslands, maintaining existing
wetlands and constructing associated infrastructure on an additional l80-acre parcel that connectsr the Putah Sinks site with the Causeway site (hereinafter the "180-acre unit'');

1
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A final walk-through was conducted on October 23, 1997 and the work on the
wetlands is complete, with the exception of a few punch list items. These items "include:
propagation and delivery of Causeway Unit plantings, planting plans for Causeway Unit,
leakage from water control structures, removing an old pipe, and road repair. A
confirmatory letter will be sent to you when the punch list items are completed. The
completed work is hereby transferred to the State of California Department of Fish and
Game, as CJf the date of this letter for operation and maintenance. The transfer is in
accordance with agreements of local cooperation signed in December 1993 (revised April
1995 and October 1996).

Copies of a final Operations and Maintenance Manual for the wetlands will be
provided to your agency upon completion. Please sign below indicating your acceptance
of the completed work aQd return the original in the envelope provided.

Dorothy F. KIasse
Colonel, Corps of Engineers
District Engineer

Acceptance of completed work by Department of Fish and Game

Jacqueline E. Schafer
Director
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DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO

CORPS OF ENGINEERS
1325 J STREET

SACRAMENTO. CALIFORNIA 9581"·2922
REPLY to
ATTENTION OF

January 22, 1998

Navigation and Flood Control Unit

Ms. Jacqueline E. Schafer, Director
Department of Fish and Game
State of California
1416 - 9th Street
Sacramento, California 95814

Dear Ms. Schafer:

You are hereby notified that the Corps of Engineers has completed the work on
modification of the Sacramento Flood Control Project, Yolo Basin Wetlands Sacramento
River, California under authority of the Flood Control Act of March 1, 1917, and isr transferring the project to your agency for operation and maintenance.

The completed work consists of construction of approximately 3,300 acres of
wetlands in the Yolo Bypass. The wetlands work consists of 233 acres of permanent
wetlands, 2,276 acres of seasonal wetlands, 651 acres of grasslands, 55 acres of riparian
woodland, and 84 acres of roads, berms, and channels. Construction included a weir
structure and bridge across Putah Creek, a maintenance bridge across the "main canal
east" to the Northeast Unit, and water control structures to supply and drain the
wetlands. Pump stations that were provided include: the North pump station to supply
the 180-Acre (North) and Northwest Units; Central pump station to supply the
Northwest, Central, South, and Causeway Units; Southeast pump station to supply the
Central and South Units; Northeast pump station to supply the Northeast Unit; West
pump station to drain the West Unit; and a portable Crissafulli diesel pump to drain the
Northwest and 180.,;Acre Units. The wetlands work was completed under a cooperative
agreement between the Corps, the U.S. Fish and Wildlife Service, and Ducks Unlimited,
Incorporated. Design was accomplished under contract numbers DU-CA-0058-0001 and
DU-CA:0058-0009. Construction was accomplished under Contract Numbers: DU-CA
0058-0002 for the Northwest Unit; DU-CA-0058-0003 for the Northeast Unit; DU-CA
0058-0004 for the West and Central Units; DU-CA-0058-000S for the South Unit; DU
CA-0058-0006 for the Putah Creek bridge structure; DU-CA-0058-0007 for the power
line connection; DU-CA-0058-0008 for pump stations; and DU-CA-00S8-0010 for the
Causeway/180-Acre Units.
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Copies of as-built drawings will be provided to your agency upon completion.
Please sign below indicating your acceptance of the completed work and return the
original in the envelope provided.

Sincerely,

Douglas R. Gault
Lieutenant Colonel, Corps of Engineers
Acting District Engineer

Enclosure

Acceptance of completed work by Department of Fish and Game

Jacqueline E. Schafer
Director

CC:

CESPK-PPMD
CESPK-PM-C (Hucks)
CESPK-ED
CESPK-ED-D
CESPK-CO

L-oCESPK-CO-O
CESPK-CO-RV
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AEPI.YTO
ATTENTION 0'

OEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO

CORPS OF ENGINEERS
1325 J STREET

SACRAMENTO. CALIFORNIA 95814·2922

April 13, 1998

Navigation and Flood Control Unit

Ms. Jacqueline E. Schafer, Director
Department of Fish and Game
State of California
1416 - 9th Street
Sacramento, California 95814

Dear Ms. Schafer:

We are pleased to notify you that the Corps of Engineers has completed the work
on the Operations and Maintenance Facility (Yolo Bypass Wildlife Area Headquarters)
on 45211 County Road 32B, Davis, California as part of the Modification of the
Sacramento Flood Control Project, Yolo Basin Wetlands Sacramento River, California
under authority of the Flood Control Act of March 1, 1917 and is transferring the
project to your Department for operation and maintenance.

The completed work consists of construction of a 2,400 square feet administration
building, 1,600 square feet caretaker residence, and 7,100 square feet maintenance
building on 13:9 acres adjacent to' the Yolo Bypass. Design and construction was
accomplished under contract number DACW05-96-C-0031.

A final walk-through was conducted on November 26, 1997 and the project is
complete. The capacity of an electrical panel and the responsibility for a roof leak at the
maintenance building are being investigated. A confirmatory letter will be sent to you
when these items are resolved. The completed work is hereby transferred to the State of
California Department of Fish and Game as of the date of this letter for operation and
maintenance. The transfer is in accordance with agreements of local cooperation signed
in December 1993 (revised April 1995 and October 1996) and Code of Federal
Regulations, Title 33. Part 208, Flood Control Regulations (enclosure 1).
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River Flood Control Project which was authorized by the Flood
Control Act of 1917 with modification by sUbsequent acts. The
project consists of a comprehensive system of levees, overflow
weirs, drainage p~ping plants and flood bypass channels reaching
from Collinsville to Red BlUff.

b. The term "Project Modification" shall mean the
modification to the Causeway site as described in the project
modification report titled "Yolo Basin Wetlands, Sacramento
River, CA, April 1992" and the supplement to that report titled
"Yolo Basin Wetlands, Yolo Causeway Site, Sacramento River, CA,
September 1994". The modification consists of creating wetlands
of various classifications by constructin9 canals, water control
structures, dikes, ponds, roads, and gates. The wetlands will be
created on lands supplied by the Local sponsor. This project
modification is to be undertaken on portions of the levees and
flow conveyance area of the Yolo Bypass area of the existing
project.

c. The term "total project modification costs" shall mean
all costs incurred by the Local Sponsor and the Government over
and above costs of the existing project, that are directly
related to implementation of the Project Modification. such
costs shall include, but not necessarily be limited to,
feasibility phase planning and engineering costs; costs of
app~icable engineering and design; implementation costs including
'costs of construction; supervision and administration costs; and
costs of contract dispute settlements or awards; but shall not
include the value for lands, easements, rights-of-way,
relocations, disposal areas (LERRDs) provided for the Project
Modification by the Local Sponsor, or betterments, operation,
repair, maintenance, replacement, and rehabilitation.

d. The term "period of implementation shall mean the time
from the advertisement of the first contract to the time the
contracting Officer certifies in writing to the local sponsor
that construction of the project is complete. The contracting
Officer shall furnish to the local sponsor copies of the.
Government's written notice of acceptance of completed work
furnished to the Contractor(s) for all contracts for the Project.

e. The term "Contracting Officer" shall mean the District
Engineer or the Principal contracting Authority Responsible for
Contracting for Sacramento District, Corps of Engineers, or his
or her designee.

f. The term "highway" shall mean any highway, thoroughfare,
roadway, street, or other pUblic road or way.

g. The term "relocations" shall mean the preparation of plan
and specifications for, and the accomplishment of all,
alterations, modifications, lowering or raising in place, and/or

3
Exhibit F-l
Sheet 9 of24



new construction related to, but not limited to, existing:
railroads, highways, bridges, railroad bridges and approaches
thereto, pipelines, publ'ic utilities (such as municipal water and
sanitary sewer lines, telephone lines, and storm drains), aerial
utilities, cemeteries, and other facilities, structures, and
improvements determined by the Government to be necessary for
the implementation, .operation and maintenance of the Project
Modification. .

h. The term "fiscal year" shall mean one fiscal year of the
Government. The Government fiscal year begins on October 1 and
ends on September 30.

i. The term "involuntary acquisitloni ' shall mean the
acquisition of lands, easements, and rights-of-way by eminent
domain.

j. The term "functional portion of the Project Modification"
shall mean a completed portion of the Project Modification as
determined by the Contracting Officer in writing to be suitable
for tender to the Local Sponsor to operate and maintain in
advance of completion of implementation of the entire Project
Modification. To be suitable for tender, the contracting Officer
must determine that the completed portion of the project can
function independently and for a useful purpose, although the ~
balance of the project is not complete.

k. Credit for LERRO's will be limited to the Local Sponsor
share of the total project modification costs.

ARTICLE II - OBLIGATIONS OF THE PARTIES

a. The Government, SUbject to. receiving funds and
appropriated by the Congress of the United States, and using
funds provided by the Local Sponsor shall expeditiously plan and
implement the project Modification (inclUding relocations of
railroad bridges and approaches thereto) applying those
procedures usually followed or applied in Federal project;s,
pursuant to Federal laws, regulations, and policies. The Local
Sponsor sh~ll be afforded the opportunity to review and comment
on all contracts, inclUding relevant plans and specifications,
prior to the issuance of invitations for bid. To the extent
possible, the Local Sponsor will be afforded the opportunity to
review and comment on all modifications and change orders prior
to the issuance to the contractor of a Notice to Proceed. The
Government will consider the comments of the Local Sponsor, but
award of contracts, modifications or change orders, and
performance of all work on the project Modification (whether the
work is performed under contract or by Government personnel),
shall be exclusively within the control. of the Government. ~

b. When the Government determines that the Project

Exhibit F-l
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Modification or a functional portion of the Project Modification
is complete, the Government shall turn: the completed Project
Modification or functional portion over to the Local Sponsor,
which shall accept the Project Modification or functional portion
and be solely responsible for operating, repairing, maintaining,
replacing, and rehabilitating the Project Modification or
functional portion in accordance with Article VIII hereof.

c. As further specified in Article III hereof, the Local
Sponsor shall provide all lands, easements, rights-of-way, and
suitable borrow and dredged material disposal areas necessary for
the Project Modification beyond those already provided for the
Existing Project, and perform or provide for the performance of
all relocations (excluding railroad bridges and approaches
thereto) determined by the Government to be necessary for the
Project Modification.

d. If the value of the contributions provided under
paragraph c. of this Article is less than 25 percent of the total
project modification costs, the Local Sponsor shall provide,
during the period of implementation, a cash contribution
necessary to make the Local Sponsor's share equal to 25 percent
of the total project modification costs. .

e. If the value of contributions provided under paragraph
c. of this article is greater than the Local Sponsor's required
25-percent contribution no credit or reimbursement will be given
towards the excess amount.

f. No Federal funds may be used to meet the Local Sponsor's
share of total project modification costs under this Agreement
unless the expenditure of such funds is expressly authorized by
statute as verified in writing by the granting Federal agency.

ARTICLE III - LANDS, FACILITIES AND
PUBLIC LAW 9~-646 RELOCATION ASSISTANCE

. .
a. The Local Sponsor shall furnish to the Government all

lands, easements and rights-of-way, including suitable borrow,
spoil and dredged material disposal areas, as may be determined
by the Government to be necessary for the implementation,
operation, main~enance, repair, rehabilitation and replacement of
the Project Modification, and shall furnish to the Government
evidence supporting the Local Sponsor's legal authority to grant
rights-of-entry to such lands. The necessary lands,
easements,and rights-of-way may be provided incrementally, but
all lands, easements, and rights-of-way determined by the
Government to be necessary for work to be performed under a
construction contract must be furnished prior to the
advertisement of that construction contract.

5
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b. The Local Sponsor shall provide or pay to the Government
the cost of providing all retaining dikes, waste weirs,
bulkheads, and embankments, including all monitoring features and
stilling basins, that may be required at any dredged material
disposal areas necessary for implementation of the Project
Modification.

c. Upon notification from the Government, the Local Sponsor
shall accomplish or arrange for accomplishment at no cost to the
Government all relocations (excluding railroad bridges and
approaches thereto) determined by the Government to be necessary
for implementation of the Project Modification. .

d. The Local Sponsor shall comply with the applicable
provisions of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970, Public Law 91-646, as amended
by Title IV. of the Surface Transportation and Uniform Relocation
Assistance Act of 1987 (Public Law 100-17), and the Uniform
Regulations contained in 49 CFR Part 24, in acquiring lands,
easements, and rights-of-way for implementation and SUbsequent
operation and maintenance of the Project Modification, and· inform
all affected persons of applicable benefits, policies and
procedures in connection with said Act.

ARTICLE IV - VALUE OF LANDS AND FACILITIES

a. The value of the lands, easements, and rights-of-way to
be credited towards the Local Sponsor's share of total project
modification costs will be determined in accordance with the
following procedures:

1. If the lands, easements, or rights-of-way are owned
by the Local Sponsor as of the date the first construction
contract for the Project Modification is awarded, the credit
shall be the fair market value of the interest at the time of
such award. The fair market value shall be determined by an
appraisal, to be obtained by the Local Sponsor, which has been
prepared by a qualified appraiser who is acceptable to both the
Local Sponsor and the Government. The appraisal shall be
reviewed and approved by the Government.

2. If the lands, easements, or rights-of~way are to be
acquired by the Local Sponsor after the date of award of the
first construction contract for the Project Modification, the
credit shall be the fair market value of the interest at the time
such interest is acquired. The fair market value shall be
determined as specified in Article IV.a.l. of this Agreement. If
the Local Sponsor pays an amount in excess of the appraised fair
market value, it may be entitled to a credit for the excess if ~
the Local Sponsor has secured prior written approval from the
Government of its offer to purchase such interest.
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3. If the Local Sponsor acquires more lands,
easements, or rights-of-way than are necessary for project
modification purposes, as determined by the Government, then only
the value of such portions of those acquisitions as are necessary
for project modification purposes shall be credited toward the
Local Sponsor's share.

4. credit, for lands, easements, and rights-of-way in
the case of involuntary acquisitions which occur within a
one-year period preceding the date this Agreement is signed or
which occur after the date this Agreement is siqned will be based
on court awards, or on stipulated settlements that have received
prior written approval of the Government•.

5. Credit for lands, easements, or rights-of-way
acquired by the Local Sponsor within a five-year period preceding
the date this Agreement is signed, or at any time after this
Agreement is signed, will also inclUde reasonable incidental
costs of acquiring the interest, e.g., closing and title costs,
appraisal costs, survey costs, attorney's fees, plat maps, and
mapping costs, as well as the actual amounts expended for payment
of any Public Law 91-646 rel09ation assistance benefits provided
in accordance with the obligations under this Agreement.

b. The costs of relocations credited toward the Local
Sponsor's share of total project modification costs shall be that
portion of the actual costs as set forth below, and approved by
the Government:

1. Highways and Highway Bridges: Only that portion of
the cost as would be necessary to construct substitute bridges
and highways to the design standard that the State of California
would use in constructing a new bridge or highway under similar
conditions of geography and traffic,loads.

2.' utilities and Facilities (including railroads):
Actual relocation costs, less depreciation, less salvage value,
plUS the cost of removal, less the cost of betterments. .With
respect to betterments, new materials shall not be used in any
alteration or relocation if materials of value and usability
equal to those in the existing facility are available or can be
obtained as salvage from the existing facility or otherwise,
unless the provision of new material is more economical. If,
despite the availability of used material, new material is used,
where the use of such new material represents an additional cost,
such cost will not be included in total project modification
costs, nor credited toward the Local sponsor's share.

ARTICLE V -, IMPLEMENTATION PHASING AND MANAGEMENT

a. To provide for consistent and effective communication

7
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between the Local Sponsor and the Government during the period of
implementation, the Local Sponsor and the Government shall
appoint representatives to coordinate on scheduling, plans,
specifications, modifications, contract costs, and other matters
relating to implementation of the Project Modification. The Local
Sponsor will be informed of any changes in cost estimates. .

b. The representatives appointed above shall meet as
necessary during the period of implementation and shall make such
recommendations as they deem warranted to the contracting
Officer.

c. The Contracting Officer shall co~sider the
recommendations of the representatives in all matters relating to
implementation of the Project Modification, but the Contracting
Officer, having ultimate responsibility for implementation of the
Project Modification, has complete discretion to accept, reject,
or modify the recommendations.

ARTICLE VI - METHOD OF PAYMENT

a. The Local Sponsor shall provide, during the-period of
implementation, the cash payments required under Article II of
this Agreement. Total project modification costs are currently ~
estimated to be $520,000. In order to meet its share, the Local
Sponsor must provide a cash contribution currently estimated to
be $130,000 less any credit received for the value of LERRO's
pursuant to Article I. The dollar amounts set forth in this
Article are based upon the Government's best estimates which will
reflect projection of costs, price level changes, and anticipated
inflation. Such cost estimates are SUbject to adjustments based
upon costs actually incurred and are not to be construed as the
total financial responsibilities of the Government and the Local
Sponsor.

b. The Local Sponsor shall provide its required
contribution in accordance with the following ~rovisions:

1. For purposes of budget planning, the Government
shall notify the Local Sponsor by October 15 o~ each year of the
estimated funds that will be required from the Local Sponsor to
meet its share of total project modification costs for the
upcoming fiscal year.

2. No later than 60 calendar days prior to the
commencement of the project modification, the Government shall
notify the Local Sponsor of the Local Sponsor's share of the
total project modification costs, including its share of costs
attributable to the Project Modification incurred prior to the
initiation of implementation, for the first fiscal year of
implementation. No later than 30 calendar days thereafter, the
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Local sponsor shall provide the Government the full amount of the
required contribution by delivering a check payable to "FAO,
USAED, Sacramento" to the Contracting Officer representing the
Government.

3. For the second and subsequent fiscal years of
project implementation, the Government shall, no later that 60
calendar days prior to the beginning of the fiscal year, notify
'the Local Sponsor of the Local Sponsor's share of total project
modification costs for that fiscal year. No later than 30
calendar days prior to the beginning of the fiscal year, the
Local Sponsor shall make the necessary funds available to the
Government through the funding mechanism ~pecified in Article
VI.b.2. of this Agreement. As implementation of the Project
Modification proceeds, the Government shall adjust the amounts
required to be provided under this paragraph to reflect actual
costs.

4. If at any time during the period of implementation
the Government determines that additional funds will -be needed
from the Local Sponsor, the Government shall so notify the Local
sponsor, and the Local Sponsor, no later than 45 calendar days
from receipt of such notice, shall make the necessary funds
available through the funding mechanism specified in Article
VI. b. 2. of this Agreement'.

, c. The Government will draw on the funds provided by the
Local Sponsor such sums as the Government deems necessary to
cover contractual and in-house fiscal obligations attributable to
the Project Modification as they are incurred, as well as costs
incurred by the Government prior to the initiation of the
implementation period.

d. Upon completion of the Project Modification and final
resolution of all relevant claims and appeals, the Government
shall compute the total project modification costs and tender to
the Local Sponsor a final accounting of the Local sponsor's share
of total project modification costs. In the event the tqtal
contribution by the Local Sponsor is less than its required share
of total project modification costs, the Local Sponsor shall, no
later than 90 calendar days after receipt of written notice, make
a cash paYment to the Government of whatever sum is required to
meet its required share of total project modification costs.
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e. If the Local Sponsor provides a cash contribution under
this Agreement which exceeds what is required under this
agreement, the Government shall, subject to the availability of
funds, refund the excess to the Local Sponsor no later than 90
calendar days after the final accounting is complete.

ARTICLE VII - DISPUTES

Before any party ·to this Agreement may bring suit in any
court concerning an issue relating to this Agreement, such party
must first seek in good faith to resolve the issue through
negotiation or other forms of' non-binding alternative dispute
resolution mutually acceptable to the pa~ies.

ARTICLE VIII - OPERATION, MAINTENANCE, REPAIR, REPLACEMENT,
AND REHABILITATION

a. After the Government has turned the completed Project
Modification, or functional portion of the Project Modification,
over to the Local Sponsor, the Local Sponsor shall operate,
maintain, repair, replace, and rehabilitate the completed Project
Modification, or functional portion of the Project Modification,
in accordance with regUlations or directions prescribed by the
Government. ~

b. The Local Sponsor hereby gives the Government a right
to enter, at reasonable times and in a reasonable manner, upon
land which it owns or controls for access to the Project
Modification for the purpose of inspection, and, if necessary,
for the purpose of completing, operating, maintaining, repairing,
replacing, or rehabilitating the Project Modification. If an
inspection shows that the Local Sponsor for any reason is failing
to fulfill its obligations under this Agreement without receiving
prior written approval from the Government, the Government will
send a written notice to the Local Sponsor. If the Local Sponsor
persists in such failure for 30 calendar days· after receipt of
the notice, then the Government shall have a right to ent;er, at
reasonable times and in a reasonable manner, upon lands the Local
Sponsor owns or controls for access to the Project Modification
for the purpose of completing, operating, maintaining, repairing,
replacing, or rehabilitating the Project Modification. No
completion, operation, maintenance, repair, replacement, or
rehabilitation by the Government shall operate to relieve the
Local Sponsor of responsibility to meet its obligations as set
forth in this Agreement, or to preclude the Government from
pursuing any other remedy at law or equity to assure faithful
performance pursuant to this Agreement.
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ARTICLE IX - RELEASE OF CLAIMS

The Local Sponsor shall hold and save the Government free
from all damages arising from the implementation, operation,
maintenance, repair, rehabilitation and replacement of the
Project Modification, except for damages due to the fault or
negligence of the Government or its cont.ract.ors.

ARTICLE X - MAINTENANCE OF RECORDS

The Government. and the Local Sponsor shall keep books,
records, document.s, and ot.her evidence pertaining t.o cost.s and
expenses incurred pursuant to this Agreement to the extent and in
such detail as will properly reflect total project modificat.ion
costs. The Government and the Local Sponsor shall maintain such
books, records, documents, and other evidence for a minimum of
three years after completion of implementation of the Project
Modification and resolution of all relevant claims arising
therefrom, and shall make available at their offices at
reasonable times, such books, records, documents, and other
evidence for inspection and audit by authorized representatives
of the parties to this Agreement •.

ARTICLE XI - GOVERNMENT AUDIT

The Government shall conduct an audit when appropriate of
the Local Sponsor's records for the Project Modification to
ascertain the allowability, reasonableness, and allocability of
its costs for inclusion as credit against the non-Federal share
of total project modification costs.

ARTICLE XII - FEDERAL AND STATE LAWS

In acting under its rights and obligati~ns hereunder, the
Local Sponsor agrees to ~omply with all applicable Federal and
State laws and regulations, inclUding section 601 of Tit~e VI of
the civil Rights Act of 1964, Public Law 88-352, and Department
of Defense Directive 5500.Il issued pursuant -thereto and
pUblished in Part 300 of Title 32, Code of Federal Regulations,
as well as Army Regulation 600-7, entitled "Nondiscrimination on
the Basis of Handicap in Programs and Activities Assisted or
Conducted by the Department of the Army".

ARTICLE XIII - RELATIONSHIP OF PARTIES

The parties in this Agreement act in an independent capacity
in the performance of their respective functions under this
Agreement, and neither party is to be considered the officer,
agent, or employee of the other.
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ARTICLE XIV' - OFFICIALS NOT TO BENEFIT

No member of or delegate to the Congress, or residen~

commissioner, shall be admitted to any share or part of this
Agreement, or to any benefit that may arise therefrom.

ARTICLE XV - COVENANT AGAINST CONTINGENT FEES

The Local sponsor warrants that no person or selling agency
has been employed or retained to solicit or secure this Agreement
upon a9%'eement or understanding for a commission, percentage, .
brokerage, or contingent fee, excepting bona fide employees or
bona fide established commercial or selling agencies maintained
by the Local Sponsor for the purpose of securing business. For
breach or violation of this warranty, the Government shall have
the right to annul this Agreement without liability, or, in its
discretion, to add to the Agreement or consideration, or
otherwise recover, the full amount of such commission,
percentage, brokerage, or contingent fee.

ARTICLE XVI - TERMINATION OR SUSPENSION

a. If at any time the Local sponsor fails to make the
payments required under this Agreement, the Assistant Secretary
of the Army (Civil Works) shall terminate or suspend work on the
project Modification until the Sponsor is no longer in arrears,
unless the Assistant Secretary of the Army (Civil Works)
determines that continuation of work of the Projec~ Modification
is in the interest of the United States or is necessary in order
to satisfy agreements with any other non-Federal interests in
connection with the Project Modification. Any delinquent payment
shall be charged interest at a rate, to be determined by the
Secretary of the Treasury, equal to 150 per centum of the average

'bond equivalent rate of the 13-week Treasury bills auctiQned
immediately prior to the date on which such payment becomes
delinquent, or auctioned immediately prior to the beginning of
each additional 3-month period if the period of delinquency
exceeds 3 months.

b. If the Government fails to receive annual appropriations
for the Project Modification in amounts SUfficient to meet
Project Modification expenditures for the then current or
upcoming fiscal year, the Government shall so notify the Local
Sponsor. After 60 calendar days either party may elect without
penalty to terminate this Agreement pursuant to this Article or
to defer future performance hereunder; however, deferral of ~

future performance under this Agreement shall not affect·existing
obligations or relieve the parties of liability for any
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obligation previously incurred. In the event that either party
elects to terminate this Agreement pursuant to this Article, both
parties shall conclude their activities relating to the Project
and proceed to a final accounting in accordance with Article V of
this Agreement. In the event that either party elects to defer
future performance under this Agreement pursuant to this Article,
such deferral shall remain in effect until such time as the
Government receives SUfficient appropriations or until either
party elects to terminate this Agreement.

c. Notwithstanding any other provision of this Agreement,
if the award for any contract for construction of the project
would result in the total obligations and,expenditures for
construction of the Project Modification exceeding $520,000, the
award of that contract and subsequent contracts shall be deferred
until such time as both parties to this Agreement agree to resume
construction of the project Modification.

ARTICLE XVII - OBLIGATION OF FUTURE APPROPRIATIONS

Nothing herein shall constitute, or be deemed to constitute,
an obligation of future appropriations by the legislature of the
state of California when obligating future appropriations would
be inconsistent with the state's constitutional or statutory
limitations.

ARTICLE XVIII - HAZARDOUS SUBSTANCES

a. After execution of this Agreement and upon direction by
the contracting Officer, the Local Sponsor shall perform, or
cause to be performed, such environment investigations as are
determined necessary by the Government or the Local Sponsor to
identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), 42 USC 9601-9675, on
lands to be acquired or provided by the Local Sponsor for the
Project Modification construction, operation, and maintenance.
All actual costs incurred by the Local Sponsor which are properly
allowable and allocable to performance of any such-environmental
investigations shall be included in total. project modification
costs and cost share in accordance with Section 1135(b) of Public
Law 99-662, as amended.

b. In the event it is discovered through an environmental
investigation or other means that any lands, easements, riqhts
of-way, or disposal areas to be acquired" or provided by the Local
sponsor for the Project Modification contain any hazardous
substances regulated under CERCLA, the Local Spons9r and the
Government shall provide prompt notice to each other, and the
Local Sponsor shall not proceed with the acquisition of such
lands, easements, rights-of-way, or disposal areas until mutually
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agreed.

c. The government and the Local Sponsor shall determine
whether to initiate implementation of the Project Modification,
or if already in implementation, to continue with implementation
of the Project Modification, or to terminate ~plementation of
the Project Modification for the convenience of the Government in
any case where hazardous substances regulated under CERCLA ,are
found to exist on any lands necessary for the Project
Modification. Should the Government and the Local Sponsor
determine to proceed or continue with construction after
considering any liability that may arise under CERCLA, the Local
sponsor shall be responsible, as between ~he Government and the
Local Sponsor, for any and all necessary clean up and response
costs regarding lands it acquires or provides for the Project
Modification, tQ include the costs of any studies and
investigations necessary to determine and appropriate response to
the contamination. such costs shall not be considered a part of
the total project modification costs as defined in the Agreement.
In the event the Local Sponsor fails to provide any funds
necessary to pay for clean up and response costs or to otherwise
discharge its responsibilities under this paragraph upon
direction by the Government, the Government may either terminate
or suspend work on the Project Modification or proceed with
further work as provided in Article XVI of this Agreement. ~

d. The Local Sponsor and the Government shall consult with
each other under the Implementation Phasing and Management
Article of this Agreement to assure that responsible parties bear
any necessary cleanup and response costs as defined in CERCLA.
Any decision made pursuant to Paragraph c. of this Article shall
not relieve any party from any liability that may arise under
CERCLA.

e. The Local sponsor shall operate, maintain, repair,
replace, and rehabilitate the Project Modification in a manner so
that liability will not arise under the Comprehensive
Environmental Response, Compensation and Liability Act (~ERCLA),

42 USC 9601-9675.

"""I
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ARTICLE XIX - NOTICES

a. All notices, requests, demands, and other communications
required or permitted to be given under this agreement shall be
'deemed to have been duly given if in writing and delivered
personally, given by prepaid telegram, or mailed by first-class
(postage prepaid), registered, or certified mail, at follows:

If to the Local Sponsor:

California Department of Fish & Game
1416 Ninth Street, Room 1206-20
Sacramento, CA 95814

If to the Government:
u. S. Army Corps of Engineers
Sacramento District
1325' IIJII Street
Sacramento, CA 95814

b. A party may change the address to which such .
communications are to be directed by giving written notice to the
other party in the manner provided in this article.

c. Any notice, request, demand, or other communication made
pursuant to this Article shall be deemed to have been reviewed by
the addressee at such time as it is personally delivered or seven
calendar days after it is mailed, as the case may be.
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ARTICLE XX - CONFIDENTIALITY

To the extent permitted by the laws governing each party,
the parties agree to maintain the confidentiality of exchanged
information when requested to do so by the providing party.

IN WITNESS WHEREOF, the parties hereto have "executed this
Agreement, which shall become effective upon the date it is
signed by the Assistant Secretary of the Army (civil Works).

BY:

fte'·
John N, Reese, COL, EN

[TYPED NAME]

Assistant Secretary of the
Army (civil Works)

THE DEPARTMENT OF FISH AND GAME

~BY: =-
~

Mr. Boyd Gibbons~~ _
[TYPED NAME]

Director, Department
of Fish and Game, State
of California

DATE: DATE: I '!"O{.E-t-'1__
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CERTIFICATE OF AUTHORITY

I, cl!;J/G-- M A-NSQN , do hereby certify that I am the
principal legal officer of the California Department of Fish and
Game, that the Department of Fish and Game ,is a legally
constituted public body with full authority and legal capability
to perform the terms of the Agreement between the Department of
the Army and the Department of Fish and Game in- connection with
the Project Modification, and to pay damages, if necessary, in
the event of the failure to perform, in accordance the section
221 of Public Law 91-611, and-that the persons who have executed
this Agreement on behalf of the Department of Fish and Game have
acted within their statutory authority. .

IN WIT~ESS HEREOF, I have made and executed this
certification this~ day of~1994.

Date:

Manson
eneral ounsel, California

Department of Fish and Gamer

r
17

Exhibit F-l
Sheet 23 of24



CERTIFICATION REGARDING LOBBYING

The undersigned certifies, to the best of his or her knowledge
and belief that:

(1) No Federal appropriated funds have been paid or will be
paid, by or on be~alf of the undersigned, to any person for
influencing or attempting to influence an officer or employee of
any agency, a.Member of Congress, and officer or employee of
Congress, or an employee of a Member of Congress in connection
with the awarding of any Federal contract, the making of any
Federal grant, the making of any Federal loan, the entering into
of any cooperative agreement, and the extension, continuation,
renewal, amendment, or modification of any Federal contract, .
grant, loan, or cooperative agreement.

(2) If any funds other than Federal appropriated funds have
been paid or will be paid to any perspn for influencing or
attempting to influence an officer or employee of any agency, a
Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection with this Federal
contract, grant, loan, or cooperative agreement, the undersigned
shall complete and submit standard Form-LLL, "Disclosure Form to
Report Lobbying, II in accordance with its instructions.

(3) The undersigned shall require that the language of this
certification be included in the award documents for all
subawards at all tiers (inclUding subcontracts, subgrants, and
contracts under grants, loans, and cooperative agreements) and
that all sUbrecipients shall certify and disclose accordingly.
The certification is a material representation of fact upon which
reliance was placed when this transaction was made or entered
into. Submission of the certification is a prerequisite for
making or entering into this transaction imposed by Section 1352,
Title 31, U.S. Code. Any person who fails to file the required
certification shall be SUbject to a civil penalty of not less the
$10,000 and not nor than $100,000 for each such failure.
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Exhibit F-2
Assurance Agreement Between

California Department of Fish and Game,
California Department of Water Resources,

and State Reclamation Board
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AMONG

CALIFORNIA DEPARTMEN'!' OF FISH AND GAME

CALIFORNIA DEPAR'lMENT OF WATER RESOURCES

AND

THE RECLAMATION BOARD OF THE STATE OF CALIFORNIA

REGARDING

YOLO BASIN WETLANDS

WHEREAS, The Reclamation Board (-Board-) entered into a

Memorandum of Understanding with the U.S. Ar.m¥ Corps of Engineers

(-Corps-) on November 30, 1953, setting forth the

responsibilities of the Board for the Sacramento River Flood

Control Project (-SRFCp·), including the Yolo Bypass; and

WHEREAS, in the 1953 Memorandum of Understanding, the Board

agreed to hold and save the United States free from claims for

damages- ~esulting from construction of the works and to maintain

and operate all works after their completion; and

WHEREAS, in 1955, the Corps promulgated an Operation and

Maintenance Manual for SRFCP, including the Yolo Bypass, which

requires specified maintenance including the following:

• Maintaining the channel and floodway clear of debris,

weeds, and wild growth; and
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• Maintaining the channel and floodway such that there is l
no restriction by deposition of waste material$,

building of unauthorized structures or other

encroachmentsi and

• Maintaining the channel and the floodway in such a way

that the capacity is not reduced by the formation of

shoalsi and

• Weeds and other plant growth in the channel and

floodway are to be cut in advance of the flood season,

and together with all debris, removed from the channel

and floodwaYi and

WHEREAS, the Corps recognizes that the 1955 SRFCP Operation

and Maintenance Manual will be modified to direct the Department

of Fish and Game (-DFG-) to be responsible for maintenance within

the boundaries of the project modification, and that maintenance

activities will be different than those presented in 1955, but

consistent with the purposes of public safety; and

WHEREAS, floodwaters in the Yolo Bypass flowed at or above

design capacity during February 1986; and

Exhibit F-2
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WHEREAS, DFG has entered into a Local Cooperation Agreement

with the Corps for a modification of SRFCP, including the

development of wetlands, uplands, riparian woodland, and related

habitats (IlProject Modification ll
); and

WHEREAS, pursuant to this.LCA, DFG will be assuming various

operation and maintenance obligations and holding the United

States harmless from claims arising out of the Project

Modification; and

WHEREAS, Water Code Section 8618 authorizes DFG to enter

into an agreement with the Board obligating DFG to do and perfor.m

those things required of the State by. federal law for SRFCP, and

for DFG to assume responsib~lity for all ,claims of damage or

liability made against the State and its agencies or the United

States arising from the Proj ect Modi:fication;.. ~d

WHEREAS, pursuant to Water Code Section 8360, the Department

of Water Resources (IlDWRIl) has supervisory powers over the

maintenance and operation of SRFCP"of which the Yolo Bypass is a

part; and

WHEREAS,' pursuant to Water Code Section 8361, DWR has the

direct obligation to maintain the Yolo Bypass; and

-3-
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WHEREAS, DWR, the Board, DFG and the Corps believe that the ~

Project Modification can be compatible with flood control; and

WHEREAS, the respective parties hereto wish to clarify the

operation, maintenance, and other obligations for that portion of

the Yolo Bypass Project affected by th~ Project Modification; and

WHEREAS, the Board is allowing wetlands to become

established in an area of the Bypass formerly used for

agricultural purposes; and

WHEREAS, DFG, DWR, and the Board agreed to enter into this

Agreement in lieu of an encroachment permit; and

WHEREAS, it is the intent to make this Agreement a part of

the Project Modification Operations and Maintenance Manual ..

NOW THEREFORE, THE PARTIES HEREBY AGREE AS FOLLOWS:

1. The Parties agree to cooperate in the operation and

maintenance of the portion of SRFCP affected by the Project

Modification; and

2. DWR shall continue to maintain the levees pursuant to the

Corps' 1955 Operation and Maintenance Manual; and
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r 3. DFG will monitor, operate, maintain, repair, replace, and

reconstruct (8manage U
) the Yolo Bypass ·channel in the

Project Modification area pursuant to the ·Corps' Project

Modification Operation and Maintenance Manual; and

r

4. DWR and the Board shall have only oversight responsibility

for management of the Project Modification, unless DFG fails

to perform such management; and

5. Before undertaking any management actions necessary for

public safety purposes, DWR shall contact the DFG Regional

Manager by telephone or telefax and by letter thirty (30)

days prior to any work during non-flood season; and

6. During flood season, DWR need only notiey the DFG, Region 2,

Regional Manager by telephone or telefax prior to perfor.ming

the work; and

7. DFG agrees to hold the Board and DWR harmless and assumes

responsibility for all claims of· damage or liability made

against DWR or the Board arising in any way from the

construction, operation and maintenance of the Project

Modification; and

r
\

8. DWR will continue to operate SRFCP for which it has

responsibility, including the Yolo Bypass; and

-5-
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9 . If the Board receives State authorization for a future flood

control project in the Yolo Bypass that covers the

geographical area of the Project Modification, DFG shall

seek State authorization for cosponsorship and funding for

mitigation through the annual budget process of that part of

the project consisting of the areal extent of the Project

Modification, which is the subject of this Agreement; and

10. Prior to any construction in the Yolo B¥Pass, DFG shall

submit four sets of complete plans and specifications for

the Board's and DWR's review, comment, and recommendations;

and

11. DFG shall not allow commencement of construction prior to
.

receiving, and incorporating to the extent feasible as

determined by the Corps, in consultation with DFG, the

Board's recommendations on the submitted plans and

specifications.
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r 12. This Agreement may be executed in.several duplicate

counterparts, each of which shall be an original.

California Department of Fish
and Game

r

By:_------------
Boyd H. Gibbons, Director

The Reclamation Board

By:_------------
Wallace McCormack, President

California Department of Water
Resources

By:_~------~---
David N. Kennedy, Director

-7-

Date: _

Date: _

Date: _
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r STATE OF CAUFORNIA-THE RESOURCES AGENCY

THERECLAMAnONBOARD
1416 NInth Slreet, Room 1148
Sacramento, CA 95814-5509 .
(916) 653·5434 FAX: (916) 653·9745
Permits: (916) 653·5726 FAX: (916) 653·5805

AUG 10 1995

G~nt~~men:

,'In' March 1:994" the .Memorandum of Understanding Regarding
Threatened .and Endangered Species in the Yolo Basin Wetlands
Proj ect w~s: 'signed by the 'Directors of the Depa:rtmen~ of' Fis~ and
Game, Depar~ent Water Resources; the President of The Reclamation
Board; and. the State Supervisor for the u.s. Fish and Wildlife
Service (copy enclosed). At that ~ime, only. the Putah Creek Sinks
site had been acquired by pFG.

Later in 1994, DFG acquired the 180-Acre ~nit located in the
west'ern portion of the Yolo Bypass and, connecting the Putah Creek
Sinks site with the·previously acquired Causeway Site ,for, which a
separate agreement was exe~uted on April 18, 19~4. '

Please signify your concurrence with the inclusion of the
,180-Acre Unit in the above-mentioned ~OU by signing the. four
.··~riginal copi.es of this letter in the space provided. To expedite
. the process, Board staff is hand-carrying this document;

therefore, please contact ijarqery Nagel at (916) 327-1541 to
ensure delivery to the next· signatory. One fully signed original
will be returned to you.

r,

Mr. Michael W. stearns, President
The Reclamation Board
1416 Nihth street, Room 1l.48'
Sacramento, California 95814

Mr. C. F. Raysbrook·
Intertm Director
Department of Fish and Game
1416 Ninth Street, 12th Floor
Sacramento, California 95814

A7

Mr. Wayne s. White
State Supervisor
U.s. Fish and WildLife Service
2800 Cottage Way,.Room E1803
Sacramento, California 95825

Mr. David N. Kennedy; Director
Department of Water Re~ources

1416 Ninth Street, Room 1115-1
Sacramento, California 95814
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Mr. Michael w. Stearns, president, et a1
AUG 1 0 ,Q95
Page Two

If you have any questions, please contact me at
(916) 653-5434~'

Original signed by
Raymond E. Barsch

Raymond E. Ba~sch

General Manager

CONCUR:

ORIGINAL SIGNED BY

CONCUR:

ORIGINAL SIGNED BY

Michael·W. stearns, President
The Reciamatiori Board

Date. AU_G_f_1_199_5__.....--_

CONCUR:

ORIGINAL SIGNED BY

c. F. Raysbrook
Interim Director
Depa:rtment of Fish ~nd Game

Date.__A_U_G_'_5_1_99_5 _

E.nclosure

cc: (See attached list.)
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Wayne White, state Supervisor.
U.S. Fish and Wildlife service~

Date . AUG" 1 7 1995

CONCUR: .

ORIGINAL SIGNED BY.
David N. Kennedy, Director
Department of Water .Resources

Date.__~A_UG_f_8_19_9_5 _



STATE OF CALIFORNIA-THE RESOURCES AGENCY

~E RECLAMATiON BOARD
(. 6 Ninlh Slreet. Room ,,55-6

~e::ram8nto. CA 9581+5594
(916) 653-5434 fAX: (916) 65:J.S8OS

JAN 3 1 1994

PETe WILSON, Ga",.,nc

1. Mr. Wallace McCormack, President
The Reclamation Board
1416 Ninth Street, Room 455-6
Sacramento, california 95814

2. Mr. David N. Kennedy, Director
Department of Water Resources
1416 Ninth Sb:eet, Room 1115-1
Sacramento, ~fornia 95814

3. Mr. Boyd H.~ Gibbons, Directol:
Department of Fish and Game
1416 Ninth Street, 12th Flool:
Sacramento, California 95814

4. Mr. Wayne S. White
State Supervisor
O.S. Fish and Wildlife Senice
2800 Cottage Way, Room E1803 .
Sagrament~ ~ornia 95825

r

Gentlemen:

EDclosed for your· sighatbre is the HeDl9randum of Onderstanding
Reqarding Threatened amf Endangered Species in the Yolo Basin Wetlands
Project. This MOO was developed among The Reclamation Board, the
Department. of Water Resources, the Department of Fish and Game, and the
o.S. Fish and WUdlife Service. The MOU. was developed to conf'iJ:m and
clarify un~erstandinqs, aqreements, representations, and commitments with
respect to· threatened and endanqered species that exist or could occur in
the Corps of Enqineers' Yolo Basin Wetlands Project--Putah Sinks site.
All parties have expressed theil: concurrence for the MOO and it was also
approved by the Board at its December 20, 1993 meeting.

A future for.mal signing ceremony is beinq organized; however, please
sign each of the four copies to maintain the project schedule. After the
final signature is received, a fully executed copy will be returned to
you. To expedite the process, the Board is hand-carrying this MOU;
therefore, please contact Margery Nagel at (916).327-1541 to ensure the
document is personally delivered to the next signatory.

If you have any questions, please. contact me at (916) 653-5434.

Sincerely,

ORIGINAL SIGNED BY

Raymond E. Barsch
General Manager

Enclosures

cc: Mr. Douglas P. Wheeler
Secretary for Resources
The ResoQ;ce.s Agency .
1416 Nintn Street, Room 1311
Sacramento, California 95814

A10

Colonel John N. Reese
District Engineer .
Sacramento District
o.s. 1u:my Corps of Engineers
1325 J Street
Sacramento, california 95814-2922
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MEMORANDUM OF UNDERSTANDING.
REGARDING THREATENED AND ENDANGERED SPEOES

IN TIiEYOLO BASIN WETLANDS PROJEcr

The Reclamation Board (Board), the pepartment {?,f Water Resources (DWR),. ".

the California Department of FlSh and Game (DFG), and the United States Fish and

Wildlife Service (USFWS) (all hereinafter referred to collectively as the Parties)

have entered this Memorandum of Understandi,ng (MOU) to confirm and clarify.
their understanding, agreements, representations, and commitments with respect to. - . .
threatened and endangered species that exist or could occur in the Yolo Basin

Wetlands Project - Putah Sinks site and the a~trationof the federal

Endangered Species Act (16U~.c. § 1531 £1:.seq.) and the Califomia Endangered
. . .

Species Act (FISh and Game Code § 2050 £1:eq.) (together, the Acts), and to fadlitate

~ sucs:essful avoidance of ~dverseimpacts to public safety as it relates to flood

control.

EXPLANATORY RECITALS

1. The U.s. Army Corps of Engineers (Corps) and DFG have approved an

undertaking consisting of the modification of a federally authorized flood control

project. The project modification provides for the restoration, enhancement, and

maintenance of wetlands and other habitats. The project modification, located

within the Yolo Bypass, a feature of the Sacramento· River Flood Control Proj~c:t.

(SRFCP), .is described in detail iIi. the ''Project Modification Report and

Environmental Assessment/Initial Study (April 1992)."

2. The Corps is developing an Operation and Maintenance (O&:M)

Manual fo~ the project modification.. Upon its acceptance of the completed project

from the Corps, DFG, or its assignee will be required to operate, maintain, repair,

replace, and. 'rehabilitate (hereinafter referred to collectively as manage) the ~

completed project in accordance with the O&M ManuaL
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3. The Board has the obligation to operate and maintain the Yolo Bypass,

and DWR has obligations to maintain the Yolo Bypass under California Water Code

Section 8361.

4. ~e Board is required by a~eementand Cilifomia Water Code

Section 8710 to proluoit encroachments or activities that will adversely affect the

capacity, operation and maintenance of flood control works such as the Yolo Bypass.

An agreement between DFG and the Board pursuant to Water Code section 8618

will be necessary for the implementation of the project modification, in lieu of a

Board encroachment permit.

5. Based upon their formal and informal communications, and in

recognition of the importance of the Parties' respective obligations and missions

under state and federal law, the Parties have determined that it is desm.ble to

confinil. their understanding and agreement with respect to threatenec\ and

endangered species that may occur now or in the future in the project area.

6. . Th~ Parties ac::knowledge that substantial effort has been made to avoid

negative effects on flood control, and the project modification can be made

compatible with flood control.

7. . DFG and USFWS have responsibility for implementing the Acts,

including, the review and approval 01 management plans and habitat conservation

plans.

8. As described in paragraphs 11-14, DFG and USFWS consider the

likelihood that threatened or endangered. spec:;ies will impede prqper operation and

maintenance of the SRFCP to be remote. The Parties agree, however,.that it is

appropriate to enter into this MOU to define their understanding and agreement

with respect to threatened and endangered species resulting from the proposed

project modification of the Yolo Bypass to restore and maintain wetlands and other

habitat.
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REPRESENTATIONS AND COMMITMENTS

9. All Parties acknowledge the substantial environmental benefits to be

provided by the project modification. At the same time, however, all Parties

recognize that the primary purpose of the Yolo Bypass is to provide for the

protection of public health and safe~ and the protection of property, and that the

project modification is subordinate to purposes of the SRFCP.

10. DFG and USFWS recognize that proper oPeration of the SRFCP

requires maintenance in accordance with the O&M Manual and that maintenance

shall be an intepal part of the project modification.

11. DFG and USFWS have determined that amently the project

modification area provides, or may provide, habitat dUIing ail or certain times of

the year,·for certain threatened and endangered species, including the Swainson's

hawk arid the giant -garter snake. DFG and USFWS have determined that fOllowin~

the project modification of the Yolo Bypass to restore wetlands and uplands habitat '

the area may provide potential habitat for these species and other species that either

are listed or may be a candidate for listing, including, but not limited to, the valley

eld~berrylonghorn beetle, greater sandhill crane, tricolored blackbird, and black

rail. During inundatioI\ in flooc:i years, the Yolo Bypass provides a corridor of travel

for wiriter-run chinook s"a1mon. These species may occur in the area after the

project modification. DFG and USFWS have determined, based on the information

currently availabl~, that the project modification, including management in

accordance with the O&M.Manual, is not expected to-result in a long-terni adverse

impact to any state-listed or federally-listed threatened or endangered species. Nor

should-the project modification and management result in any violations of the

Migratory Bird Treaty Act (16 US.c. § 703 gl.w:I.).
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12. DFG and USFWS are of the opinion that the project modification,

including management in accordance with the O&M Manual, will provide a net

benefit for the environment and for species that may become established in the area

of the project modification, and that the tong-term env~onmenta1 benefits to those

species outweigh the short-term negative impact that may occur due to habitat

management that is for flood control purposes. The project modification is similar

in nature to management plans and habitat conservation plans developed for

multiple species.

13. DFG and USFWS have reviewed, in dep~ all the activities proposed

for the management ~f the project modification in the December 1993 draft O&:M

Manual, which the Corps has represented to be an ninety percent complete O&M

Manual. In the professional judgment of DFG and USFWS, these" activities will not

threaten in any significant Way the existence of species described in paragraph 11 or

result in. the destruction or adverse modification of habitat that wou1~be considered

necessary to the continued existence of such species.

Further, DFG and USFWS have. determined that the potential to take such
" "

species incidental to management of the project modification does exist. Loss of

individuals may occur as a result of implementing the project modifications. DFG

and USFWS have determined tliat if management activities outlined in the O&M

Manual are fully implemented and adhered to, then the adverse ilnpacts of

"incidental take" will be minimized•.DFG and USFWS have not, however,

considered the effects of any additional conditions that may be contained in the final

O&M Manual or in an encroachment permit or agreement entered into under

Section 8618 of the Water Code. If the final O&:M Manual, an encroachment permit

issued by the Board, or an agreement wtder Section 8618 of the Water Code contains·

requiremeats, terms, ~r conditions which affect the conclusions in this MOU, DFG

and USFWS will so advise DWR and the Board.

A'\.4
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14. Management of the project modification area will take into

consideration the specific habitat requirements of the giant garter snake and

SwaL-"lSon's hawk, but the area will not be specifically managed for any other listed
" .

or candidate species. Consideration of the habitat needsJ'[ the giant garter snake and
. . .

Swainson's hawk will not impair management in accordance with the O&:M

Manual.

15. Despite the foregoing, the Parties understand and agree thatit is not

possible t~ achieve aD~lute certainty as, to ey~ts in the future. For example, laws

may change, new fads may come to light, and currently unknown or unanticipated

species may be listed as threatened or endangered or otherwise become protected or

become ,established in the project modification area. In recognition of that

uncertainty, whatever its magnitude, the Parties agree to cooperate to resolve all

endangered species concems expeditiously,and in a manner consistent with l
applicable law, including laws affecting the SRFCP,and the primary purpose csf tht:

SRFCP.

16. By August 1 of each year, DFG will report to the Board and. USFWS the

occurrence of any known threatened or endangered species in the project area. The

report will identify any potential for take of the listed species or other conflict that

·coufd occur as a result of management in accordance with the O&M Manual, and

will outline the measures ,that will be taken, with a time schedule, to resolve the

conflict, if any.

DFG could also become aware at some time in the future: a) that a threatened

or endangered species not contemplated at this time has come to inhabit the project

modification area and that the presence of the species could potentially interfere

with management in a manner not contemplated at this time; or b) that

management of,the completed project in accordance within the O&M Manual

otherwise has impacts on threatened or endangered species not currently

Exhibit F-3
Sheet 8 of 10

A15



anticipated, such that a potential for conflict with flood control exists. Recognizing

that the absence of management may create adverse impacts for flood control, DFG

agrees that in such circumstances, it will give notice to DWR, the Board, the ~orps,

and USFWS ~thin three working days. Within seven working days after the.. "

notice, representatives of the Parties will visit the site of the project modification,

and will act as expeditiously as possible and consistent with applicable law to

facilitate management that will not have an adverse impact on ~ood controL

17. In recognition of the primary purp~~ f?f the ~RF<;:P, the Parties will

observe special procedures in the event of flood control emergencies. For the

purposes of this MOU, a flood control emergency is defined as a sudden and

unexpected occurrence or set of circumstances which poses an imminent threat to

public health and safeqr or property from flooq.waters "as determined by the Board,

D~ or the.Corps. It is not expected that the measures necessary to alleviate a

flood control emergency or eliminate an imminent threat are likely to present

additional or unique issues with respect to threatened or endangered species, and

the Parties anticipate that imminent flood control emergencies can be resolved

without triggering the substantive requirements of the Acts. If, however, it is

determined that the measures necessary to alleviate an imminent flood control

emergency or eliminate an imminent threat could result in the take of a threatened

or endangered species or otherwise trigger the Substantive requirements of. the Acts,

the Parties will immediately confer, in person or by telephone, and will resolve the

issue as quickly as permitted by applicable law.

18. nus MOU will remain in effect until amended, revised, or revoked by

the written agreement of the Parties. The Parties will, as necessary and in keeping

with the purposes and intent of this MOU renegotiate the terms of this MOU in

good faitll-based on experience in its operation and changing circumstances.

19. No party shall incur any additional fIScal obligations under this MOU.
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mE RECLAMATION BOARD,

20. This MOU may be executed in several duplicate counterparts, each of

which shall be an original.

~ -

Dated: 1,Lk"> )Cf9(
l

By GWtllJCt.~ urf( f~1'l <t.~1.
Wallace McCormack
President

Dated:._~.;...7J;.;.~..;..f_f,t _

Dated:~

CALIFORNIA DEPARTMENT OF
WATER RESOURCES

By. ~ •...¢ds --:;'7. 9 <

DaVid K~edy S
Director

CAUFORNlA DEPARTMENT OF
FISH AND GAME

By BO~=:--::::"""':=:::"_-~-
Director

UNITED STAreS~H J&ND WILDLIFE
SERVICE

B}'_'~lJ.Jo.--JUyQl""'--"7~5lJ~lf~~k~~ _
Wayne~ -White
State Supervisor
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IN REPLY REFER TO:

1-1-9i-F-0001

United States Department of the Interior

FISH AND Wll.,OLIFE SERVICE

Ecological Services
Sacramento Field Office

3310 EI Camino Avenue, Suite 130
Sacramento, California 95821-6340

October 28, 1996

Mr. Larry Vinzant
Chief, San Joaquin Valley office
Department of the Army
u.S. Army Engineer District,
Sacramento Corps of Engineers
Sacramento, CA 95814-2922

SUbject: Formal Section 7 Consultation on the Yolo Basin Wetlands
project: Davis Site, Administrative Area, and" 180-Acre Site,
Yolo County, California.

r

r

Dear Mr. Vinzant:

This document transmits the u.s. Fish and wildlife Service's (Service)
biological. opinion based on a review of the Yolo Basin Wetlands Project: Davis
Site, Administrative Area, and the lSD-Acre Unit, and its effects on the
threatened giant garter snake (Thamnophis gigas), in accordance with section i
of the Endangered Species Act of 1973, as amended (Act) (16 U.S.C. 1531 et
seq.). Your october 8, 1996, request for formal consultation was received on
October 11, 1996.

This biological opinion is based on information provided in: (1) the u.S. Army
Corps of Engineers' (corps) March 1992 Biological Data Report, Yolo Basin
Wetlands, Sacramento River; (2) the Corps' Environmental Assessment/Initial
Study of April 1992 for the Yolo Basin Wetlands, Sacramento River; (3) the
Corps' Project Modification Report and Environmental Assessment of June 1994
for Yolo Basin Wetlands, Davis Site; (4) the July 1995 Yolo Basin Wetlands
Sacramento River, 180-Acre Unit - Access Road and Borrow Areas; (5) the
September 1995 Yolo Basin Wetlands Sacramento, Administrative Area; (6) the
August 1996 Draft supplemental Fish and wildlife Coordination Act Report for
the Yolo Basin Wetlands Projec~, Davis Site; and (7) site Visits by service
staff on September 30, 1996, and October 8, 1996. A complete administrative
record of this consultation is on file at the Service's Sacramento Field
Office.

Consultation History

The original Yolo Basin Wetlands Project proposed to restored 3,886 acres of
wetlands in the Yolo Bypass, between the cities of Davis and Sacramento, and
received a letter of concurrence from the Service on April 10, 1992. A
letter of concurrence was issued by the Service on November"21, 1995, for the
Administrative Area, however the project scope now includes in-water work and
needs to be incorporated in a full biological opinion. In addition, the
Service issued a letter of concurrence on October 4, 1996, for the
groundbreaking ceremony, scheduled for October 9, 1996, at the Davis Site.
This biological opinion is for three modifications to the original Yolo Basin
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Mr. Larry Vinzant, Chief, San Joaquin Valley Office

Wetlands project which (1) change the location of the 396-acre unit known as
the Davis Site, 2) add a lBO-acre unit (Access Road and Borrow Areas), and
(3) add a 13.5-acre unit (Administrative Area).

BIOLOGICAL OPrNION

Description of the Proposed Action

The Corps is proposing to restore wetland habitat as a modification of the
Sacramento River Flood Control Project. The project is proposed for an area
immediately west, and contiguous to the Yolo Bypass. It is boraered on the
south and west sides by the Willow Slough Bypass. The site is 12 miles west
of the city of Sacramento, and 1 mile east of the city of Davis corporate
limits.

2

The Davis Site is 396 acres in size, and would be constructed on lands .
currently used for agriculture. The restoration plan is to develop 219.0
acres of permanent wetland, 54.0 acres of.riparian woodland, 44.0 acres of
seasonal wetland, and 54.0 acres of upland/herbaceous cover. The remainin~ 25
acres will be developed into roads., The structural components 'of the project
include low berms, canals, gates and pumps for water management, and trails,
parking areas, and roads for operation and maintenance access.

The primary water source for the proposed wetland area will be reclaimed
wastewater effluent from the city of Davis Water Pollution Control Plant.
Stormwater also would be conveyed to the wetlands from a point in the city's
storm drainace svstem near the site. The wastewater and stormwater would be
diverted fro~ wiilow Slough Bypass to flow through the wetlands. Water will
leave the treatment plant through a new 36-inch, 6,000-foot-long pipeline
installed underneath an existing road for distribution to the wetland. A
water outlet structure is planned for near the intersection of the Willow
Slough Bypass channel and the Yolo Bypass. This structure will be used to
regulate water depths and assist in providing for water circulation within the
Davis Site.

The wetlands to be constructed would include a lO-acre wastewater lagoon and a
37-acre storm water lagoon, which would be used to store and mix the available
water sources for the wetlands. A conveyance channel would carry secondary
treated wastewater effluent from the plant to the project's wastewater lagoon
for distribution to the wetlands. The wastewater will either discharge
directly to the wetlands or blend with available stormwater before discharge
~o the wetlands. From the lagoons, water would flow into a series of ponds
interspersed with berms and islands, through which the water will filter. At
the northeast corner of the site, the water will exit the wetland as tertiary
treated water and will either be recirculated to the wetlands, reclaimed by
the Conaway Ranch for agricultural operations, or be discharged into the Yolo
Bypass.

The lBO-acres will connect the two major units which comprise the original
Yolo Basin Wetlands project, the Yolo Causeway Unit (390 acres) and the Putah
Creek Sinks Unit (3,100 acres). A permanent road atop an embankment will be
constructed to provide access for construction equipment and routine
maintenance .. Fill material required for road construction will be excavated
from borrow areas within the lBO-acre unit.

The 13.5-acre Administrative Area would consist of an office building, an
equipment maintenance shop and indoor storage building, a single family
residence, a public parking lot, and an outdoor equipment storage and work
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area. The facility would be owned and operated by the California Department
of Fish and Game and would support management of the habitat areas of the Yolo
Basin Wetlands Project.

The city of Davis is the non-Federal sponsor for the restoration project and
would operate and maintain the wetlands at the Davis Site in accordance with a
detailed Operation and Maintenance Manual that will be prepared by the Corps
of Engineers.

Natural Resources

The Davis Site parcel proposed for restoration is located just outside the
levees of the Yolo and Willow Slough Bypasses and has been intensively farmed
to produce sugar beets and grains. The upland vegetation is typically annual
grasses and forbs growing throughout the parcel and on the levee slope where
maintenance activities are not restrictive.

There are 2.0 acres of seasonal wetland habitat on the parcel, consisting of
irrigation delivery and drainage ditches. Cattails (Typha sp.) are the
dominant vegetation growing in the seasonal wetlands (ditches) along the
landward toe of the Willow Slough ~nd Yolo Bypass levees. Maintenance (i.e.,
burning, spraying, or discing) of the levee and agricultural ditches generally
inhibits development of woody riparian vegetation. During our site visits, it
was observed that the entire levee area from toe to toe had been disced and
was devoid of any vegetation.

The western property boundary is defined by an irrigation canal which is
heavily vegetated with cattails and waterprimrose (Ludwigia peploides). We
observed several crayfish IProcambarus sp.) and an abundance of mosquito fish
(Gambusia sp.) in this canal during our site visit of September 3D, 1996. The
northern property boundary is defined by another irrigation canai which
extends into the rice farming irrigation system to the west and discharges
into the Yolo Bypass to the east. This canal was intermittently vegetated
with bullrush IScir,pus sp.), cattails, and waterprimrose.

The lBO-acre unit is currently used for agriculture. The parcel has been
laser-leveled so most of the natural topography is gone. The property is
surrounded by irrigation supply ditches, toe drains and levees adjacent to
Interstate Highway BO.

The 13.5-acre unit is currently used for agriculture and four residential
units. The southern boundary of the parcel is adjacent to a 40-foot.wide
drainage canal.

The irrigation canals and vegetated ditches adjacent to all three parcels
provide potential habitat for the State and federally listed giant garter

. snake (Thamnophis gigas).

Proposed Mitigation

The Yolo Basin Wetlands project is designed to be beneficial in nature by
increasing habitat for wildlife and does not propose to mitigate for specific
habitat loss~s. The following habitats are proposed to be created:

Permanent Wetlands. Permanent wetlands would be constructed throughout the
site and would be maintained using reclaimed water year-round. These areas
would be about six feet deep to preclude emergent vegetation growth. The
actual depth will be determined by the operators based on the time of year,
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vegetation conditions; during the summer months a minimum depth of three feet
will be maintained. Several islands with, and without, shallow perimeters
would be constructed in these wetlands. The emphasis for vegetation on these
islands would be for upland/herbaceous cover, although some woody riparian
vegetation would be established on some portions of these islands.

Seasonal Wetlands. Seasonal wetlands would be constructed around the shallow
margins of the islands and various tracts in the southern end of the .site.
They would be managed to provide seasonal habitat and feeding areas for
wildlife.

Riparian forest. The west, south, and east perimeter of the site, as well
some islands would be revegetated with woody riparian plant species.

4

qplandlherbaceous. Upland/herbaceous cover would consist of annual grasses
and forbs located on the islands, along the north boundary of the site, and on
a large tract on the west side of the site.

To mitigate for giant garter snake, the project proponent would:

1. Monitor annually for the presence of the giant garter snake and
provide this information to the Service.

2.

3.

Develop management plans based on the assumption that the snake is
present, which would be reviewed and approved by the Service.

Limit maintenance activity in the waterways to May 1 - October 1.

Status of the Species

The giant garter snake is one of the largest garter snakes, reaching a total
length of at least 160 em. Females tend to be slightly longer and stouter
than males. The mass of adult female giant garter snakes is typically
500-700 gg. Dorsal background coloration varies from brownish to olive with a
checkered pattern of black spots, separated by a yellow dorsal stripe and two
light colored lateral stripes. Background coloration and prominence of black
checkered pattern and the three yellow stripes are geographically and
individually variable (Hansen 1980). The ventral surface is cream to olive or
brown and sometimes infused with orange, especially in northern populations.

Endemic to wetlands in the Sacramento and San Joaquin valleys, the giant
garter snake inhabits marshes, sloughs, ponds, small lakes, low gradjent
streams, and other waterways and agricultural wetlands, such as irri~ation and
drainage canals and rice fields. Giant garter snakes feed' on small fishes,
tadpoles, and frogs (Fitch 1941, Hansen 1980, Hansen 198B). Habitat
requisites consist of (1) adequate water during the snake1s active season
(early-spring through mid-fall) to provide food and cover; (2) emergent,
herbaceous wetland vegetation, such as cattails and bulrushes, for escape
cover and foraging habitat during the active season; (3) grassy banks and
openings in waterside vegetation for basking; and (4) higher elevati9n uplands
for cover and refuge from flood waters during the snake's dormant season in
the winter (Hansen 1980). Giant garter snakes are absent from larger rivers
and other water bodies that support introduced populations of large, predatory
fish, and from wetlands with sand, gravel, or rock substrates (Hansen 1980,
Rossman and Stewart 1987, Brode 19B8, Hansen 1988). Riparian woodlands do not
provide suitable habitat because of excessive shade, lack of basking sites,
and absence of prey populations (Hansen 1980).

The giant garter snake inhabits small mammal burrows and other soil 'crevices
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above prevailing flood elevations throughout its winter dormancy period
(November to mid-March). Giant garter snakes typically select burrows with
sunny exposure along south and west facing slopes. The breeding season
extends through March and April, and females give birth to live young from
late July through early September (Hansen and Hansen 1990). Brood size is
variable, ranging from 10 to 46 young, with a mean of 23 (Hansen and Hansen
1990). Young immediately scatter into dense cover and absorb their yolk sacs,
after which they begin feeding on their own. Although growth rates are
variable, young typically more than double in size by one year of age (G.
Hansen, pers. comm.). Sexual maturity averages three years in males and 5
years for females (G. Hansen, pers. comm.).

Fitch (1940) described the historical range of the species as extending from
the vicinity of Sacramento and Contra Costa Counties southward to Buena Vista
Lake, near Bakersfield, in Kern County. Prior to 1970, the giant garter snake
was recorded historically from 17 localities (Hansen and Brode 1980). Five of
these localities were clustered in and around Los Banos, Merced County,' and
the paucity of information makes it difficult to determine precisely the
species' former range. These records coincide with the historical
rlistribution of large flood basins, fresh water marshes, and tributary
streams. .

The giant garter snake currently is only known from a small number of
populations. The status of these populations and the threats to these snakes
and their habitats are detailed in the final rule that listed the giant garter
snake as threatened (Service 1994). The largest extant population of the
giant garter snake inhabits extensive agricultural lands in the American
Basin, a large flood basin at the confluence of the Sacramento and American
rivers, in Sacramento and Sutter counties. Throughout this area,
reconnaissance level surveys indicate that about 570 hectares of giant garter
snake habitat exist in the form of man-made irrigation channels and drainage
ditches, and an undetermined acreage of suitable habitat within approximately
5,260 hectares of adjoining rice fields.

Environmenta1 Baseline

The giant garter snake is endemic to the Sacramento and San Joaquin valleys
where it inhabits sloughs, low-gradient streams, and other waterways, such as
irrigation ditches and manmade waterways. It's primary habitat requirements
are: (1) enough water during the active (spring, summer, fall) season to
supply food and cover, (2) grassy banks for basking, (3) emergent vegetation·
for cover during the active season, and (4) high ground or uplands tftat
provide cover and refuge from ~lood waters duririg the dorm~nt (winter) season.

Giant garter snake populations in Yolo County utilize emergent marshes,
flooded rice fields, and irrigation canals for habitat. Giant garter snakes
have been observed in the South Fork of Putah Creek, which empties into the
Yolo Bypass, in irrigation canals two miles from the project area, and in
Willow Slough. .

A number of land use practices and other human activities currently threaten
the survival of the giant garter snake throughout the remainder of its range.
Although some giant garter snake populations have persisted at low levels in
artificial we~lands associated with agricultural and flood control activities,
many of these altered wetlands are now threatened with urban development. In
addition, several cities within the current range of the giant garter snake
are expanding. Rapidly expanding urban areas within or near the historic
range of the giant garter snake include: (1) Chico, (2) Yuba City,
(3) Sacramento, (4) Galt, (5) Stockton, (6) Gustine, and (7) Los Banos.
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Effects of the Proposed Action

6

Construction activities necessary to implement the Yolo Basin Wetlands
Project, Davis Site, Administrative Area, and l80-acre parcel ~ave the
potential to affect the giant garter snake. The snake is known to occur in
the Willow Slough Bypass and irrigation drainages adjacent to the western and
northern boundaries of the Davis site and the southern boundary of the
Administrative Area provide potential habitat; it is likely that these sites
could support this species. Construction has taken place during the period
when snakes are most active and likely has resulted in the death of any snakes
present within the project areas.

The hydrology of Willow Slough Bypass would be altered by diverting flows to
the proposed wetlands~ Willow Slough Bypass is primarily influenced by the
seasonality of irrigation deliveries, which results in significant seasonal
changes in flows and available habitat. The proposed diversion would increase
fluctuations in flows and may decrease available habitat.

Permanent alteration in hydrology of the north canal -by relocating a utility
road crossing and fill placed on-the western canal bankside will result in
permanent alteration of 5.11 acres of giant garter snake habitat.
Construction of the stormwater and wastewater conveyance structures and an
outfall structure at the Administrative Area will result in the temporary loss
-of 1.28 acres of giant garter snake habitat.

Additional adverse affects to the snake which could result from project
implementation include potential exposure of the species to contaminants from
wastewater effluent and urban runoff, establishment of large predator fishes
within the constructed permanent wetland areas, and harm or disturbance from
increased human access and routine maintenance activities.

Mitigation measures are listed below to mitigate potential effects to the
giant garter snake to less than significant.

Cumulative effects

Cumulative effects include the effects of future State, local or private
actions that are reasonably certain to occur in the action area considered in
this biological opinion. Future Federal actions that are unrelated to the
proposed action are not considered in this section because they require
separate consultation pursuant to section 7 of the Act.

Future projects that propose to fill or alter the wetland habitat of the giant
garter snake will be subject to Corps permit under section 404 of the Clean
Water Act. These actions constitute future Federal actions that are unrelated
to the proposed action. As such, they are not considered cumulative effects
because they require separate consultation pursuant to section 7 of Act.
However, an undetermined number of future proposed federal projects that may
alter the habitat of the giant garter snake will not be subject to these
permitting processes and, as such, are cumulative to the proposed project.

Additional cumulative effects include: (1) burrow fumigants, (2) effects on
upland habitat from disking, and (3) changes in water level due to
agricultural practices.
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Conclusion

7
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After reviewing the current status of the giant garter snake, the
environmental baseline for the action area, the effects of the proposed
action, and the cumulative effects, it is the Service's biological opinion
that the proposed project is not likely to jeopardize the continued existence
of the giant garter snake. No critical habitat has been designated for these
species, therefore, none will be affected.

INCIDENTAL TAKE S~'l'EMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the
Act prohibit the take of endangered and threatened species, respectively,
without special exemption. Take is defined by the Service as harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to
engage in any such conduct. Harass is defined by the Service as an
intentional or negligent act or omission which creates the likelihood of
injury to a listed species by annoying it to such an extent as to
significantly disrupt normal behavioral patterns which include, but are not
limited to, breeding, feeding or sneltering. Harm is defined by the Service
to include significant habitat modification or degradation that results in
death or injury to listed species by impairing behavioral patterns including
breeding, feeding, or sheltering. Incidental take is defined by the Service
as take that is incidental to, and not the purpose of, the carrying out of an
otherwise lawful activity. Under the terms of section 7(b) (4) and section
7(0) (2), taking that is incidental to and not intended as part of the agency
action is not considered to be prohibited taking under the Act, provided that
such taking is in compliance with this Incidental Take Statement.

The measures described below are nondiscretionary and must be implemented by
the Corps so that they become binding conditions of any grant or permit issued
to the applicant, as appropriate, in order for the exemption in section 7(0)
(2) to apply. The Corps has a continuing duty to regulate the activity
covered by this incidental take statement. If the Corps (1) fails to require
the applicant to adhere to the terms and conditions of the incidental take
statement through enforceable terms that are added to the permit or grant
document, and/or (2) fails to retain oversight to ensure compliance with these
terms and conditions the protective coverage of section 7(0) (2) may lapse.

Amount or Extent of Incidental Take

The Service assumes that take will occur, because of construction activities.
It is not possible to make an accurate estimate of the number of snakes that
will be temporarily disturbed during construction activities associated with
the project, because there is no accurate census or population status
information available for the action area. In instances when take is
difficult to detect, the Service estimates take in numbers of acres of habitat
lost as a result of the action; therefore, the Service anticipates that 5.17
acres of giant garter snake habitat will be lost as a result of the action and
an unquantifiable number of snakes may be harassed, harmed, or killed during
construction in potential habitat.

Take also may occur during routine operation and maintenance activities
conducted for management of the wetlands post-project. The Service
anticipates incidental take of giant garter snakes will be difficult to
detect, however, every effort must be made to document the amount of take
during the ten-year period of this authorization. If the routine maintenance
and operation procedures for Yolo Basin wetlands incorporates the Best
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Management Practices for giant garter snake recommended by the Service and
California Department of Fish and Game (Brode 1990), take should not exceed
one snake per year.

Effect of the Take

In the accompanying biological opinion, the Service has determined that this
level of anticipated take is not likely to result in jeopardy to the giant
garter snake or destruction or adverse modification of critical habitat.

Reasonable and Prudent Measures

The Service believes the following reasonable and prudent measures are
necessary and appropriate to minimize incidental take of giant garter snakes.

. .

1. Impacts of loss and degradation on habitat of giant garter snakes shall
be minimized and wherever feasible, habitat shall be restored to its
pre-project condition.

2. Harassment, harm, or take of giant garter snakes during construction
activities associated with implementing the project shall be minimized.

3. Harassment, harm, or take of giant garter snakes during post-project
routine maintenance activities shall be minimized.

Terms and Conditions

e

In order· to be exempt from the prohibitions of section 9 of the
must ensure compliance with the following terms and conditions,
implement the reasonable and prudent measures described above.
conditions are non-discretionary.

Act, the Corps
which
The terms and

1. The following terms and conditions implement reasonable and prudent
measure number one:

A. Preserved giant garter snake habitat on-site or within 30 feet of
the project boundaries shall be designated as Environmentally
Sensitive Areas (ESAS) and shall be flagged to include a 30-foot
buffer zone adjacent to the habitat by a qualified biologist
approved by the Service and avoided by all construction personnel.

B. Install two channel markers in Willow Slough, one upstream of the
proposed diversion structure and one downstream, and record depth
bi-monthly for one year to establish baseline ·conditions prior to
diverting flows. Continue monitoring on a monthly basis for five
additional years to determine trends over time for periods of
dessication which may adversely.effect giant garter snake habitat
outside of the project area.

C. The Corps shall ensure compliance with the Reporting Requirements
below.

2. The following terms and conditions implement reasonable and prudent
measure number two:

A. All new construction activities within giant garter snake habitat
shall be conducted between May 1 and October 1. This is the
active period for giant garter snakes and direct impacts are
lessened, because snakes are actively moving and avoiding danger.
No grading, excavating, or filling may take place in or within 30

Exhibit F-4
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feet of existing giant garter snake habitat between October 1 and
May 1, unless authorized by the Service. More danger is posed to
snakes during this inactive period, because they are occupying
underground burrows or crevices and are more susceptible to direct
effects, especially during excavation.

B. Any dewatered habitat must remain dry for at least 15 consecutive
days after April 15 and prior to excavating or filling of the
dewatered habitat.

C. Construction personnel shall participate in a Service-approved
worker environmental awareness program. Under this program,
workers shall be informed about the presence of giant garter
snakes and habitat associated with the species, and that unlawful
take of the animal or destruction of its habitat would be a
violation of the Act. Prior to new construction activities, a
qualified biologist approved by the Service shall instruct all
construction personnel about: (1) the life history of the giant
garter snake; (2) the sensitivity of Willow Slough Bypass and the
adjacent irrigation canals and rice fields in regard to the giant
garter snake; and (3) the terms and conditions of the biological
opinion and other practical things that can be done to minimize
and avoid adverse affects to the giant garter snake. Proof of
this instruction shall be provided to the Sacramento Field office
within 24-hours prior to commencement of construction activities.

D. Prior to construction activities, the site shall be ~nspected by a
qualified biologist who has the necessary collection permits and
is approved by the Sacramento Field office of the U.S. Fish and
Wildlife Service. The biologist shall review and monitor
construction activities that occur within giant garter snake
habitat to ensure that no "taking" of giant garter snakes or
damage to its habitat occurs outside of the construction zone.
The monitoring biologist shall have the authority to stop
construction activities until appropriate corrective measures have
been completed or until written approval is obtaiQed from the
Service or both. The biologist also shall be required to report
violations to the Service immediately by telephone at
(916) 979-2725 and by written letter addressed to the Assistant
Field Supervisor for Endangered Species within one working day.
The project area shall be re-inspected whenever a sufficient lapse
in construction activity has occurred, i.e., to avoid t~

hybernation perio~ or between project phases.

3. The following terms and conditions implement reasonable and prudent
measure number three:

A. An Operations and Maintenance Manual shall be developed in
cooperation with the Fish and Wildlife Service and California
Department of Fish and Game which will incorporate Best Management
Practices to minimize incidental take of the giant garter snake
and which will be reviewed and approved by the Service.

r
B.

c.

Introduction of large predatory fishes in the constructed
permanent wetland areas shall be prohibited.

Terrestrial refugia (winter months) for the giant garter snake
shall be incorporated in the project design. This can be
accomplished by placing piles of boulder or concrete rubble along

Exhibit F-4
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Mr. Larry Vinzant, Chief, San Joaquin Valley Office 10

the toe of levee areas and in other upland areas and by relaxing
rodent control on the levee bordering the site.

D. Prohibit complete drainage of all project wetlands from spring
through fall as garter snakes are aquatic during this period and
rely on small fish, frogs, and tadpoles for food.

E. Stock all permanent wetlands with mosquito fish to improve
foraging.

F. Manage ponds to provide maximum nearshore emergent marsh zones of
bulrush at densities that do not exclude snake and fish movement
within this habitat. Also, strive to maintain aquatic vegetation
in island configurations. This will maximize vegetative cover
during the snakes active period without impeding foraging.

G. Incidental take for routine activites shall be authorized fbr a
period of ten years. Records of any incident shall be maintained
for the duration of the project and submitted to the Service. At
the end of ten years, the amount of take shall be evaluated prior
to extending this initial authorization. Unacceptable levels of
take shall require modifications to the Best Management Practices
adopted in the Operations and Maintenance Manual.

H. Surveys for giant garter snakes shall be conducted annually each
May, July, and September, to determine if species are utilizing
the created habitat. Any incidental sitings noted during the year
should be recorded.

Reporting Requirements

A post-construction compliance report prepared by the Service approved
monitoring biologist shall be forwarded to the Assistant Field Supervisor for
Endangered Species at the Sacramento Field Office within 60 calendar days of
the completion of each of the three sites. This report shall detail (i) dates
that construction occurred; (ii) pertinent information concerning the
applicant's success in meeting project mitigation measures; (iii) an
explanation of failure to meet such measures, if any; (iv) known project
effects on federally listed species, if any; (v) occurrences of incidental
take of federally listed species, if any; and (vi) other pertinent
information.

Review Requirements

.The reasonable and prudent measures, with their implementing terms and
conditions, are designed to minimize the effects of incidental take that might
otherwise result from the loss of 5.17 acres of giant garter snake habitat.
In addition, an unknown number of giant garter snakes will be temporarily
disturbed as a result of construction activities. With implementation of the
recommended Best Management Practices, the Service believes that no more than
one giant garter snake per year will be killed during the course of routine
maintenance and operation of the project. If, during the course of the
action, this minimized level of incidental take is exceeded, such incidental
take represents new information requiring review of the reasonable and prudent
measures provided. The Corps must immediately provide an explanation of the
causes of the taking and' review with the Service the need for possible
modification of the reasonable and prudent measures.

Exhibit F-4
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The Sacramento Field Office is to be notified within three working days of the
finding of any dead listed species or any unanticipated harm to the species
addressed in this biological opinion. The Service contact person for this is
the Assistant Field Supervisor at (916) 979-2725.

CONSERVATION RECOMMENDATIONS

Section 7 (a) (1) of the Act directs Federal agencies to utilize their
authorities to further the purposes of the Act by carrying out conservation
programs for the benefit of endangered and threatened species. Conservation
recommendations are discretionary agency activities to minimize or avoid
adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information. The recommendations
provided here relate only to the proposed action and do not necessarily
represent complete fulfillment of the agency's 7(a) (1) responsibilities for
these species.

1. As a Recovery Plan for the giant garter snake is developed, the Corps
should assist the Service in its implementation.

2. The Corps should assess all activities permitted under its authority and
determine avoidance and w~nimization measures.

In order for the Service to be kept informed of actions minimizing or avoiding
adverse effects or benefitting listed species or their habitats, the Service
requests notification of the implementation of any conservation
recommendations.

REINITIATION - CLOSING STATEMENT

This concludes formal consultation on the actions outlined in the request. As
provided in 50 CFR §402.16, reinitiation of formal consultation is required
where discretionary Federal agency involvement or control over the action has
been retained (or is authorized by law) and if: (1) the amount or extent of
incidental take is exceeded; (2) new information reveals effects of the agency
action that may affect listed species or critical habitat in a manner or to an
extent ~ot considered in this opinion; (3) the agency action is subsequently
modified in a manner that causes an effect to listed species or critical
habitat that was not considered in this opinion; or (4) a new species is
listed or critical habitat is designated that may be affected by th~ action.
In instances where the amount. or extent of incidental take is exceeded, any
operations causing such take must cease pending reinitiation. In addition, if
the Corps discovers that the conditions of the permit have not been followed,
the Corps should review its responsibilities under section 7 of the Act and
reinitiate formal consultation with the Service. We appreciate the
cooperation of the Corps throughout this consultation process.

If you have any questions regarding this biological opinion, please contact
June DeWeese of my staff at (916) 979-2725.

r

cc: ARD-ES
FWS-SFO, Corps Branch

Sincerely,

4,/,4~/?V7~Ofl A. Me in
Field Supe visor
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To: District Engineer
Sacramento District
U.S. Army Corps ofEngineers
1325 J Street
Sacramento, California 95814-2922

Dear Sir:

1 Sep_ to 31 Au......g __

The annual report for the period of (1 September to 31 August ) for the
Yolo Basin Wetlands (Vic Fazio Yolo Wildlife Area), Sacramento River, California project is as
follows:

A) The condition of the revegetation planting is summarized as follows:

CRefu!!e Mana!!cr:s stunmarv of conditions may be inserted here)

It is our intention to perform (within 12 months) the following maintenance operations in orderr to repair or correct the conditions indicated above:

(Refuge Manager's summary of mainteocmcl: operations for the foHowiul! 12 months)

B) During the report period major high water periods (flood water in Yolo Bypass reaches toe of
project berms) on the following dates:

Sacramento River Yolo Bypass below Sacramento Weir

r

Gage Location Date Maximum Water Elevation

Exhibit G 1 of2



Comments on the behavior ofbenns during high water periods are as follows:

(Refuge Manager's lo!.! of observations)

During the high water periods when the water level reached the height of , on the
____ gage or excess thereof (dates) , it was necessary to organize and carry
out flood operations as follows:

(sec Maintenance Manual)

C) The inspections have indicated (no) or the following encroachments or trespasses upon the
project right-of-way:

D) The status ofmaintenance measures, indicated in the previous annual report as being required
or as suggested by the representatives of the District Engineer, is as follows:

(Statement ofmuintcllance operations. item by item with percent completion)

E) The fiscal statement ofthe Refuge Manager's operations of the current report period is as
follows:

Labor Material Equipment Overhead Total

Inspection

Maintenance

Flood Fighting
Operations

TOTAL

Respectively submitted,

Refuge Manager
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C-10
r CANALGATE

Frame Types for Various Installation Requirements
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Flatback for headwall mounting.
Spigotback for annular or recor spiral corrugated
pipe.
For solvent cement mounting onto plastic pipe.
Withgalvanlzed steel tapered setting collar for con
crete or asbestos cement pipe.
Spigot for annularcorrugated pipe. (special order)
For mountingon plasticpipe utilizing special two part
epoxy.

(See tollowing pages for more detailed intormation.)

CIP
C·

SA·
TYPE 4·

F·
SB·

Recommended Maximum Seating Heads
6- • 24- 23 Feet

30- - 36- 11 Feet
42- - 48- 9 Feet
54- • 72- 6 Feet

Recommended Maximum Unseating Head - 0

This gate is designed for use on canal and pipeline
systems which operate at low "heads· and where a
moderately priced gate Is desired. Typical Installa
tions include: farm turnouts, control of industrial wastes,
drainage and for tide control.

Construction is of grey Iron with an all-bolted steel
frame with .. minimum thickness. The standard stem
is of a special leaded steel whictl resists corrosion.
The stem is operated at the structural frame top by a
heavy cast-bronze 11ft nut and a cast Iron wheel.

Adjustable cast Iron wedge blocks, held securely in
place by two machine bolts, assure a dependable
seating closure with a practical degree of water tight
ness. The cast Iron seats are machined or ground. A
solid rim "easy-grip" handwheells standard.

Optional materials include: bronze seats; stainless
steel structural frame and bolts; stainless steel or
brass stems; and special epoxy, coal tar or galvanized
coatings.

When desired, design variations In stem diameter,
pitch and thread rotation are available to match exist
ing equipment. Extended stems, special lifts, 011 seals,
stem guides and limit nuts are a few of the optional
items available for use with these gates.

Various sizes, weights and options are available. See
specification pages fordetall. Special variations quoted
upon application.

r

r



C·10 CANAL GATE PARTS

CL-10
CANALGATE

Waterman CL·l0 Canal Gates are identical to our
model C·l0 Gates with the exception of the cast iron
cover (slide) which is of a flat plate type construction
with ribs reinforcing its face. to withstand the maximum
heads as noted for our C·l0 gates. This gate cover
also features a square bottom design, which allows a
more open "clog-free" flow at points of initial opening.
The seat being only slightly raised above the cover
plate surface helps prevent trash from collecting be
hind the cover which can cause difficulty in operation.

Available with threaded thrust nut for true NRS appli
cation. All parts are interchangeablewith ourStandard
C·10 gate. Available in a variety of sizes.
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TYPICAL SPECIFICATIONS
FOR WATERMAN MODEL C·10 CANAL GATE

r,eral
I ne gates shall be self-contained with yoke mounted bench stand operators with rising stem, or self-contained with either
non-rising stem extension (NRE) or rising stem extension (RSE), or with separate stem guides and operators, in accordance
with the requirements of these specifications. Specific gate design and configuration shall be as noted In gate schedule or
shown on plans.

Frame and Cover (Slide)
The frame and cover (slide) shall be cast iron with machined seating faces. Seating surfaces of both frame and cover shall
be assembled so that maximum clearance between seating faces shall be .004 when in fully closed and wedged position.
The frame shall be flatback or spigotback, or other special mounting configuration as specified herein or shown on plans.

Grooves shall be cast on the vertical sides of the cover to match guide angles. The cover shall be of domed design to
withstand maximum seating head as specified following:

Gate Size
6" ·24"

30" - 36"
42" -48"
54" -72"

Max. Seating Head (FL)
23
11
9
6

The guide rails and head rails shall be minimum 1/.4 inch thick structural steel, designed and built to withstand the total thrust
of the gate slide due to water pressure and wedge action.

There shall be one adjustable cast Iron wedge per side. located on the horizontal centerline of the gate. The cover wedge
shall be integrally cast with the cover, while the other half of the wedging system shall be attached to the guide rail with two
bolts. The wedges shall have smooth bearing surfaces and shall be adjustable to insure effective contact between gate
seating surfaces.

tern
·,e stem shall be cold finished steel of suitable length and ample strength for the intended service. The stem diameter shall
J capable of withstanding twice the rated output of the operator at 40 pound pull, and shall be supported such that the U

r ratio for the unsupported part of the stem shall not exceed 200.

When rising stem extension is used. the stem extension shall be supported such that a rigid installation shall be provided.
Stem guides shall be spaced that the Ur ratio of the stem does not exceed 200.

Operators
Manual operated lifting mechanisms shall be as indicated on the plan drawings or In the gate schedule. Handwheel type
lifts shall have threaded bronze 11ft nut to match stem. Threads shall be machine cut, acme type, and right hand unless
otherwise specified. .

An arrow shall be cast on the handwheel to indicate the direction of rotation to open the gate. A maximum effort of40 pounds
shall be required to operate the gate after it is unseated, based on the maximum specified head.
The canal gates shall be Waterman Model C-10 or approved equal.

Materials
Frame, Cover (Slide). Handwheel- Cast Iron - ASTM A=126; Class B
Rails and Yoke - Structural Steel- ASTM 1-36
Stem - Leaded Cold Rolled Steel- ASTM A-108, Type 12L14
Lift Nut - Bronze - ASTM B-584, Alloy 844 or 865
Assembly Hardware and Fasteners - Galvanized per ASTM A-153
Paint - Manufacturer's Standard

Optional Items Include:
Galvanized Steel or 304 or 316 Stainless Steel Rails and Yoke
Type 304 or 316 Stainless Steel or Brass Stems
Stainless Steel Assembly Hardware
Structural Steel Pipe (w/cast iron brackets) NRE and RSE

tem Extensions
:>tal Galvanizing per ASTM A-123 (Frame, Cover, Rails, lift, Etc.)

L
iPeCial Paint Finish: Coal Tar Epoxy, Polyamide Epoxy, Etc.

Exhibit H
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REDTOP

CANAL GATE
FRAME TYPES
FOR e-10,CL-10, Fe-10 AND
CM·10 GATES

The Waterman C-10 gate and its variations can be
furnished to suitmany installation requirements. These
include: "P flatback for headwall mounting with anchor
bolts: "SB" spigotback for attaching to annularor spiral
corrugated metal pipe: "SA" spigotback for annular
corrugated metal pipe: "C" galvanized steel tapered
setting collar for installation on concrete pipe: "R-Seal"
spigot. a rubber seal joint for attaching to corrugated
metalpipe, "CIP" forquick. easy, rugged mountingonto
plastic pipe using standard PVC solvent cement. and
"Type 4" for mounting gate to plastic pipe utilizing two
part epoxy.

"F" FLATBACK

HEADWALL MOUNTED

"S8" SPIGOTBACK

IOU 01
RIVET

FOR ANNULAR OR
SPIRAL CORRUGATED

PIPE

- r

"R-SEAL"
SPIGOT

Boltl

Gakel
Allachlng Lug
may be held In
place by bolting
or rlvellng to the
pipe. or may be
banded Into the
pipe Yalley with
opllonal band.

For annular
corrugated metal
pIpe.

"SA" SPIGOTBACK

With galvanized
sleeltaper
lOlling collar lor
concrete pipe or
asbestos cement.

"C"TAPER
SETTING COLLAR

Male spigot lor
mounting gate to
plastic pipe 1.0.
utilizing two part
epoxy.

"TYPE 4· FRAME

H.avyduly
lemale spigot lor
solvent cement
bonding onto
outside of plastic
pipe.

"CIP" PLASTIC PIPE,
I

RED TOP C-1 0 CIP

WITH CIP FRAME

The Waterman C-10 Canal Gate with CIP frame is
designed for direct solvent cement bonding onto PVC
plastic pipe. The need for costly. high labor epoxy
cement is eliminated.
The CIP is a rugged. long-lasting, patented frame that
is quick and easy to install. It is recommended that
additional headrail or frame support be provided to
reduce stress on the plastic pipe, particularly on ex
tended frames. This can be accomplished with the use
of anchor bolts.
The CIP frame, along with the other frame types on this
page, isan exampleofWaterman's leadership isdesign
and response to water control needs. Exhibit H
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~LFALFA

VALVES
The Waterman REO TOP Alfalfa Valve and the Wa
terman SUNSHINE Alfalfa Valve are designed par
ticularlyforusewiththe Waterman Universal Hydrant,
when portable surface pipe is to be used, or when an
extra heavy duty valve is desired. A fully machined
outer rim or seat ring is provided to fit and make a
watertight seal with our hydrant.

. The impact of a large volume of water against the
valve cover and screw is sometimes severe. To
withstand this, the bronze screw is made especially
heavy and is secured to the rugged cast iron cover
with a brass nut and washer instead of with a small
cotter pin as is commonly used on many similar
valves. Continuous ring coverpacking, designedwith
a hollow center for added resilience, is used to make
an easy-sealing valve. Asolid bronze nut isCast into

, the arch, eliminating the troublesome looseness and
periodic replacement of an inserted nut. A brass
washer and O-ring combine to make a dependable
stem seal.

For use with the Watennan Universal Hydrant

REDTOP
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Red Top Alfalfa Valve with Type 1 Frame
and Removable Arch

SUNSHINE

Sunshine Alfalfa Valve with Type 2
(Quick Setting) Frame and Removable Arch

AIR RELIEF AND

DRAIN VALVE

for installing
underneath overflow

and alfalfa covers

Select a frame type from page 11.
Type 1 - Web Frame
Type 2 - Quick Setting
Type 3 - For Steel Pipe
Type 4 - For Plastic Pipe
Type CIP - "Easy Mount" for Plastic Pipe

• Select either high strength NATIONAL
STANDARD THREAD (vee) 01' rugged
MODIFIED ACME THREAD (square) on
these valves. Both threads require three
turns per inch of opening.

• Select either a frame with a SOLID ARCH,
cast in place, or our popular REMOVABLE
ARCH, which is easily removed for
placement of suction hoses, repairs, etc.
A quick eccentric latch locks the arch in
place without troublesome cotter keys,
pins or bolts.

• Select either the RED TOP concave cover
or the SUNSHINE convex (dome) type
cover.
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ALFALFA VALVE FRAME TYPES ~

......~.

~·····1

TYPE CIP* - "EASY
MOUNT"

TYPE 4 (ARCH NOT
SHOWN)

INSTALLATION SUGGESTIONS

TYPE 3 (ARCH NOT
SHOWN)

TYPE1-WEB

t.IuinIan 0penIIing Heada:
6" • 12",25 fOlll; 14',20 f.-l; 1r"20", 151...; 24', 101881; 30" • 36". 10 I...

Mum.em St&Iic HMda:
6" 12", 501_; 14",351""; lr· 20", 301"';24", 201...,; 30" - 36", 1518Cll.

"PlllClllt~

TYPE 2 - QUICK
SETTING

Exhibit H
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TYPE 3 • FOR 0.0. SIZE STEEL PIPE
Place on pipe and weld or braze. Preheating and

slow cooling are recommended for fracture free at
tachment. An epoxy cement can also be used for
attaching. Pipe should be clean (blast or wire brush)
and care taken to leave no voids between pipe and
frame. Frame may also be attached by drilling and
bolting through, using a suitable mastic for the seal
between pipe and frame.

TYPE 4· FOR 1.0. LaWHEAD PLASTIC PIPE
Method #1 - Press valve into inside of riser pipe and
secure with two draw bands.
Method #2 - Using No. 1950 I.P.S. 2 part epoxy or
equal, apply cement to outside surface of valve skirt
and inside surface of riser. Press valve finnly into
riser, rotating 1/4 tum as you set valve.

TYPE CIP - "EASY MOUNT "FOR PLASTIC PIPE
(CIP-PIPFORPLASTlCIRRlGAnONPIPESIZEPIPE
CIP-IPS FOR IRON PIPE SIZE PLASTIC PIPE)

Prime inside of plastic valve skirt and outside of pipe
riser.. Apply PVC cement to same surfaces and
immediately press valve firmly onto riser, rotating a
1/4 tum as you set valve.

TYPE 2 - QUICK SETTING
Invert frame and fill cavity with heavy grout and/or

place grout on top of riser pipe. Quickly tum frame
over onto risers, rotating slightly to assure finn con
tact. Trowel inside edge. Clean seat and threads.
Halo: Tho lIftlUIinlI c:aWyillllpenoushto~ IlIDIt railllllald~. well
• atlndMIlrrigllian....

FOR PIPE MADE OF CONCRETE,STEEL AND
PLASTIC

Most frame types are avanable with either REO TOP
orSUNSHINEcovers. Many are available with either
a cast-in SOUD ARCH or our popular eccentric lock
REMOVABABLE ARCH. Threads may be specified
asNAT10NALSTANDARD{vee)orMODIAEDACME
(square).

Please specify all details when ordering•

. INSTALLATION SUGGESTIONS

TYPE 1-WEB
Place grout on concrete riser, set valve. Add addi

tional grout and trowel with laying glove to fill voids
between web. After grout has dried, check and
regrout any voids.
e..t1M: 8Mt ringllllIIIl be 1_crllIl'llUl forIlIoat3IlI" boIaw tIIlt-. V....1tlou1d
IlCIt be buIded 011 outIlde __ hoCIk type hydIpl wi! be UMd.
Hoc.: Thia¥......ainemaybo~IClfUHwilhhighelhNdaClf'-O.ur;os
by ¥no NinloIdng.,.lntoWIb '*-1Il'llUllng.
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SUNSHINE ALFALFA VALVE
TYPE 1 FRAME
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RECOMMENDATIONS FOR STORAGE
AURORA VERTI-LiNE PUMPS

Aurora Verti-line Pumps are carefully prepared for shipment from the factory. Skids and boxes are intended to
resist mechanical damage from normal handling and preservatives are used to protect critical surfaces from routine
conditions of weather and corrosion in transit. Effective life of factory-applied protection, however, can vary widely
under different circumstances and should be considered adequate only to secure the equipment during shipment
and installation. If installation and operation cannot be effected within a reasonably short time after delivery to
jobsite, the product is assumed to be in storage and subject to precautionary procedures as described below.

With common sense as the best gUide, store the equipment off the ground in an indoor location where it will not be
exposed to excess moisture or humidity, extreme weather conditions, blowing dust corrosive fumes, or other
harmful factors. If storage must be outdoors, provide at least aroof shelter and cover all pieces securely with six mil
polyethylene sheet or equivalent.

Inspect pump periodically to assure that factory-applied preventives remain intact. With the first sign of
deterioration, renew the protective measure in question. If rust spots appear on machined surfaces, clean with fine
emery cloth and apply approved rust preventive.

If pump is assembled, it should remain on skids just as delivered. Packing rings and/or mechanical seals if
assembled in place should be removed from the pump and stored in a box. If pump is unassembled, inner column

.joints should be nested inside eduction column pipe to save space as well as to provide greater protection. All
threads must be covered with wrapping and tape or with suitable caps. Never stack anything on top of column
joints.

Electric motors and right angle gear drives must be handled vertically at all times. See individual manufacturer's
storage instructions for motors, gears, IC engines, universal shafts, other appurtenances and accessories.r For long term storage, but not to exceed 36 months, the following additional precautions should be observed:

• Air dry hydraulic portion of pump to remove any residual liquid.
• Cover and seal with pressure sensitive waterproof tape all openings into flowstream areas.
• Wrap shaft extension with pressure sensitive waterproof tape.
• Coat rabbet fit on driver and pump head with heavy grease, along with any other exposed machined surfaces.
• Completely cover upper part of motor and seal with tape. Consider providing space heaters for motors if stored

under damp or humid conditions.
• Fill any external lubrication piping or flush lines with rust preventive.
• Store all parts in aclean dry area with ambient temperature reasonably constant between 40 and 100 degrees F.

Upon removing a pump from any type of storage, proceed as follows:

• Consider contracting with the pump manufacturer for the services of a factory trained field service engineer or
technician.

• Remove all covers and tape from openings, drivers, and threads.
• Remove grease and rust preventive from mating fits and running surfaces.
• Clean all threads and mating fits thoroughly.
• Assemble packing and/or mechanical seal if applicable, using appropriate instructions.
• Flush any external lubrication piping to remove rust preventive.
• Follow individual manufacturer's instructions regarding driver and other appurtenances.
• Inspect all visible parts.
• Install pump and start up in accordance with applicable instruction manual.

Occasionally, a pump is stored in its installed position for protracted periods while related equipment is made
ready or perhaps simply in seasonal shutdown. In this event, pump and driver shaft must be rotated manually
once a week or the unit may be power run every two weeks, using proper startup procedures at each start.

r- These procedures are offered as a guide to assist users and may not be construed to amend, to extend, or to
\ modify in any way the AURORA Pump warranty.
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SECTION 1

AWORD TO THE OWNER

r

Efficient performance. Satisfactory operation. De
pendable service.

We know these are the things you want from your
Aurora Verti-line vertical eropeller pump and we've
designed it accordingly. We ve prepared this booklet to
help you assure continuance of these features by
implementing a careful and proper installation and
maintenance program. If you want further assistance,
you might consider contracting for the services of an
experienced Aurora service representative to super
vise your installation and/or startup.

Because of variations in jobsite environments and in
stallation requirements, we've had to be somewhat
general. However, we have listed what we believe are
the most important guidelines. Your installer must still
use sound judgement to adapt the methods we've out
lined to the specific site circumstances and pump
design features in each particular installation. It is in
your interest that he does, since failure to comply with
recommended procedures may void your warranty.

•

If any question should arise during the course of the
work, we urge you to see your local Aurora representa
tive immediately. Please be able to identify the unit by
its serial number. We stamp the number on the name
plate that can be found on the discharge head.

Figures 1and 2will show you the relationship of all the
parts after installation is complete. The nomenclature
we've used here will identify the items throughout the
instructions. Before starting the installation proce
dure, please read through the entire process we've
described in this book. omitting material not applicable
to your particular pump. Study in detail the pre
cautionary directions emphasized in Section 14.

Then, when you do start the work, refer to the instruc
tions for each individual step. After the equipment is in
operation. we suggest you keep amanual available at
the site for future use in maintenance programs. It can
be used in conjunction with the Aurora disassembly,
assembly and troubleshooting manual.

~~RDRA~MP---------------------E-Xhi-'-b-l't-I~1
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DRIVE UNIT--·:I

LUBRICATOR-
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Figure 1. Propeller Low Lift Pump
with Above Surface Discharge

Figure 2. Propeller Low lift Pump
with Below Surface Discharge

2------------ r .... AURORA PUMP
Exhibit I. ~ A UNIT OF GENERAL SIGNAL

Sheet 6 or8S



SECTION 2

THE SUMP

r

The sump you provide can influence both the mechani
cal and hydraulic performance of your pump. The in
take configuration should be designed to deliver an
evenly distributed flow of water to the pump suction
since uneven flow patterns tend to create vortices.
Vortexing can be submerged and completely invisible,
or, it can appear on the surface. It can introduce air into
the pump, can increase or decrease power consump
tion, can influence submergence requirement, and can
produce objectionable noise and vibration, among
other things.

It's easy to be misled by low calculated average
velocities across an intake channel, but keep in mind
these figures can often mean absolutely nothing. It's
the localized velocities that start the vortex. Actually,
vortices are more easily sustained in flows of lower
average velocities where a calm slowly moving sur
face does nothing to interfere with agradual buildup in
vortex size. Amore turbulent surface can tend to break
up these disturbances before they grow large enough
to cause harm.

The Standards of the Hydraulic Institute offers certain
guidelines for good pit design and we subscribe to
these general principles. However, we recommend you
put your sump design questions in the hands of an
experienced sump design engineer who can match
intake configuration with pump requirements in the
plant design phase and make it possible for you to
realize optimum performance from each.

Before starting installation, inspect the completed
sump carefully. You'll want to make sure it's
dimensionally adequate to receive the pump. You'll
also want to see that it has been cleared of all trash and
debris. Your inspection should include any pipelines or
conduits feeding into the pit. It's agood idea to have the
basin screened to prevent future entrance of foreign
material which can damage or clog the pump, possibly
even rendering it inoperative.

r...... AURORA PUMP-------------------E-xhi-.b"":"l.t-I:----:'o3
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SECTION 3

THE MOUNTI"G BASE

Your Aurora Verti-Line propeller pump requires a
foundation suitable for the weight of the entire pump
when full of water. While the preferred material is solid
reinforced concrete, you can use adequate fabricated
steel framework as long as you keep deflections to an
absolute minimum. Regardless of material. the sup
porting base must be properly engineered, structurally
sound and stable, able to withstand and prevent objec
tionable vibration.

Most propeller pump designs feature relatively large
suction bell diameters. The opening in the foundation
through which you'll install the unit must allow
working clearance. If you've elected to use a below
base discharge configuration. the opening must also
accommodate passage of the discharge elbow. We
advise you to verify these clearances before starting
installation.

You'll undoubtedly want to provide anchor bolts to
secure the discharge head to the mounting base. We
prefer the sleeve bolt design shown in Figure3and you
probably will too since it's easy to use. Alternate bolts
are illustrated, however, for your consideration.

RECOMMENDED

Figure 3. Foundation Anchor Bolts

4-------------- r .... AUI=IDRA PUMP
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r SECTION 4

THE EQUIPMENT

Figure 6. Cable Sling

Figure 5. Beam Clamps

Lifting equipment (See Figure 4)

·Steel beam clamps (See Figure 5)

Chain or cable sling about 10 feet long of adequate size
for job (See Figure 6) .

Figure 4. Pump Installation Rig

The material and equipment you'll need for installation
may vary with the size of pump and the type of job.
We'll offer the following suggestions as aguide but you
will want to remember the primary tool to be used at all
times is SAFETY FIRST.

You can use aportable derrick or tripod I but we recom
mend aboom crane of adequate capacity or aproperly
designed pump setting rig similar to that shown in
Figure 4. Whatever you choose. your lifting device
must allow the load hook to be raised at least two feet
higher than the total length of your assembled pump.
Your hook should be of the safety type with a good
easy working swivel and you must have sufficient
reach to center it over the installation position.

In most cases, your Aurora Verti-line propeller pump
will be delivered to you in an assembled condition,
ready to lower in place and to accept the driver plus
some miscellaneous parts. We've described this situa
tion in Section 7. If you've elected to receive it un
assembled due to its size, jobsite headroom limitation,
or some other compelling reason. we've provided in
formation in Section 8 for you.

For the usual installation, we suggest the following
miscellaneous tools and material but you may want to
vary them to suit the peculiarities of your individual
proJect:

~~~~~MP------------------------5~ A UNIT OF GENE~AL SIGNAL Exhibit I .
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Chain tongs

-Tube tension wrench (See Figure 7)

Medium size pipe wrenches

12 foot length 3/4 inch rope

Ordinary set of mechanics tools (See Figure B)

large crescent wrench

Wire brush

Assortment of files

-Cover for bowl unit and column sections

Clean rags

Thread compound - Use anti·galling type for stainless
steel parts

Solvent •• in recommended containers

Special lubricants as required

Shims and wedges

Non·shrink grouting material

Nole

All combustible materials must be kept in approved
safety containers and handled carefully. away from
any flame. sparks. exhaust. or any other possible
source of ignition.

-Required only for installation of unassembled pumps

. Figure 7. Tube Tension Wrench

~~liP

Q~~:~~~
Figure B. Ordinary Set of Mechanics Tools
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SECTIO·N 5

RECEIVING THE PUMP

Your Aurora Verti-Line propeller pump was inspected
on the carrier just prior to leaving the factory. When
you receive it at your jobsite, look it over carefully for
any visible damage to parts, skids, boxes, or dunnage.
If shaft is crated. open the crate carefully to inspect and
make a count but leave the shaft in the box for protec
tion untit ready for installation. Take inventory on the

truck or during the unloading process. We don't want
you to sign for damaged or incomplete shipments
unless you take the appropriate exceptions. Report
such instances immediately to the Aurora sales office
and to the transportation company involved giving full
particulars and confirming all verbal understandings
in writing.

~~~RA~MP-------------------------7"b A UNIT OF GENERAL SIGNAL Exhibit I·
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SECTION 6

UNLOADING THE PUMP

We cannot urge you too strongly to exercise extreme
care in handling and installing all parts. All items are
precision machined for proper alignment and. if
dropped. banged. sprung, or mistreated in any way.
misalignment and malfunction will undoubtedly result.
Parts which are too heavy to be lifted from the trans
porting car or trUCk. as shown in Figure 9. should be
skidded slowly and carefully to the ground so as to pre
vent harm. We ask you never to unload by dropping
parts directly from the carrier to the ground. Never use
crates in which parts were shipped for skids.

Figure 9. Transported via Truck Carrier

If you can't begin installation within a very few days
after delivery. it's agood idea to segregate and identify
all components comprising your Aurora shipment so
you won't lose them in the midst of other equipment
arriving at the jobsite. Under these conditions, refer to
the Recommendations for Storage located on the inside
front cover of this pUblication. Read and follow the in
structions carefully because care of the pump during
storage can be as important as maintenance after
operation has begun.

If your jobsite conditions permit. you may be able to
install directly from the truck that brought the pump to
you. If not. and if you've received your pump un
assembled. layout the column pipe and bowl assembly
on suitable timbers or staging to keep all material out
of the dirt. Figure 10 illustrates an acceptable method
of laying out apump. Inner column joints consisting of
shafting and tubing with couplings and Iineshaft
bearings will have been preassembled for you at the
Aurora factory into proper lengths to match the column
pipe. Insert these assemblies into the mating pipe sec
tions with the projecting Iineshaft coupling and bearing

8 Exhibit I
Sheet 12 of 85

if any pointing toward the installation position. See
Figure 11 for enclosed Iineshaft and Figure 12 for open
Iineshaft.

Figure 10. Properly Layed Out Pump

Figure 11. Enclosed Lineshaft

Examine the tube faces to see that they are free from
burrs or nicks and. in the process. wipe them clean.
Your installer should check for tightness those sec
tions that were assembled at the factory to insure none
have loosened in transit. He should also inspect each
joint for straightness as a bent tube cannot be used.
Keep ends covered until each piece is ready for
installation.

r.... AURDRAPUMP
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Figure 12. Open Lineshaft

.. ...,.
....

If your Iineshaft was shipped to you in a crate, we
suggest you handle it directly from the crate. If not,
place each length on timbers and clean with solvent to
remove rust preventive. oil, or slushing compound. In
either case, inspect each joint to make sure the faces
are undamaged and that the piece is absolutely
straight. Each was straightened before shipment from
the factory and, if any were bent in transit, they cannot
be used. Insert each piece into the proper pipe section
and keep ends covered until installation.

All other parts should be cleaned and laid out on a
suitable surface in the order in which you'll want to use
them. Again. check against your packing list to be sure
none are missing. It's much better to find out now than
during the actual installation.

If you received your pump in the assembled condition,
go right on to Section 7.lf unassembled, skip Section 7
and follow directions in Section 8.

r.... AURDRAPUMP------------------------ q"'b A UNIT OF GENERAL SIGNAL Exhibit I
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SECTION 7

INSTALLING THE PUMP

FACTORY ASSEMBLED UNIT

You're now ready to start actual installation. Clear the
work area at and around the mounting position so
installers can move freely and with maximum safety.
This will also decrease the chances for foreign material
or objects to enter the pump as it is lowered into posi
tion and secured.

During the course of the work, you must never lose
sight of the fact that you are handling precision com
ponents no matter how awkward they may be to
manipulate. All threads should be engaged by hand
and checked before tiphtening. Damage resulting from
cross threading or dirt must be repaired with a file
before applying force. If not repairable, the part must
be replaced so it's clearly worth your while to use the
utmost care.

Using the lifting lugs on the discharge head only, raise
the unit as shipped to a vertical position over its
mounting base, Figure 13. Take care to avoid putting
any strain on the column or any exposed shafting. Also
be careful not to damage the strainer, if used, during
the lifting operation. Clean the bottom of the pump base
and, if the base is to be grouted, apply aheavy coat of
grease. Lower the assembly gently into place in its
operating position with full contact, base to mounting
surface. Assemble anchor bolt nuts very loosely.

If your pump has been constructed with a shaft
enclosing tube, you will find the tUbing terminates in a
tension nut assembly in the discharge head. See Figure
14. Since this part is assembled at the factory where
the proper tension has already been applied to the tube,
there is nothing for you to do here except to connect the
lubricating system. We'll tell you all about that in
Section 9.

Figure 13. Raising Unit Over Mounting Position Figure 14. Tube Tension Assembly
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Meanwhile, if there is ever any reason for you to relieve
the tension on the tube, be sure to mark the position of
the nut flange with respect to its mounting surface in
the head. With this as an indicator, you can reload the
tubing to the same tension when you reassemble.

If your pump is of open Iineshaft construction. it will be
furnished with a packing box. Figure 15, instead of a
tension nut. The box is completely assembled and
installed at the factory. Before first startup. see Section
13 for run in procedure and directions for maintenance
and repacking when necessary.

Examine the position of the pump. The suction bell
must hang the proper distance from the sump bottom
and be unobstructed. Piping connections must be in the
right orientation with respect to jobsite plumbing. The
whole unit must hang plumb and true: if not. use
wedges and/or shims until it does.

When you're satisfied with the position of the
equipment, skip Section 8and go on to the appropriate
portion of Section 9.

Figure 15. Packing Box Assembly
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SECTION 8

INSTALLING THE PUMP

UNASSEMBLED UNIT

..~

You're now ready to start actual installation. Clear the
work area at and around the mounting position so
installers can move freely and with maximum safety.
This will also descrease the chances for foreign ma
terial or objects to enter the pump as it is lowered into
position and secured.

During the course of the work, you must never lose
sight of the fact that you are handling precision
components no matter how awkward they may be to
manipulate. All threads should be engagetJ by hand
and checked before tightening. Damage resulting from
cross threading or dirt must be repaired with a file
before applying force. If not repairable, the p'art must
be replaced so it's clearly worth your while to use
utmost care.

a. Enclosed Lineshaft Construction

Examine the bowl assembly to determine that all stage
connecting nuts or capscrews have been taken up
securely. Inspect the bypass ports in discharge bowl to
make sure they are open clear through to the shaft and

Figure 16. Inspecting By-Pass Port
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not plugged in any way. This may be done by probing a
wire into the port and through the passage. See Figure
16.

Determine the amount of bowlshaft endplay and record
it. You can do this by p'ushing the shaft all the way into
the bowls and mark It where it emerges from the top
fitting. Then pull the shaft out manually as far as it will
go and measure the distance your mark has travelled.
This is endplay or bowl lateral. We'll want to check
your record later.

Using elevators under the top flange or properly sized
eyebolts through the flange, raise the bowl assembly
as illustrated in Figure 17, controlling the lower end
with a rope drag line. If you have astrainer, this is the
time to attach it to the suction bell. Suspend the load
directly over the mounting position and lower until the
elevators or the flange rest securely. on the beam
clamps, as shown in Figure 19. Never 11ft the assembly
with the cast lugs. if any. on the individual bowl
casings. These are adequate only for handling the dis
assembled part by itself.

Figure 17. Raising Bowl Assembly Over Well
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Figure 18. Bowl Assembly Resting on Beam Clamps

Remove the shaft protector tube, shown in Figure 19,
from the top of the bowl assembly. Clean and inspect
all exposed threads and faces. The tube adapter should
project exactly half its length from the discharge bowl
hub unless it has ashoulder to butt solidly against the
hub. Do not attempt to handle the assembly by the
shaft. now or at any other time.

If somethinQ is dropped into the pump at any time
during the installatIOn, you must retrieve it before
going any farther. You might even have to return every
thing to the surface to do this. This is why we caution
you to keep the open end of the pump covered at all
times. Stuff sacking into the opening or use a cover
designed specifically for the purpose. Stuff aclean rag
into the open end of the shaft couplinQ. Remember of
course to remove all this as the joint IS made up.

Secure the elevators to the bottom column assembly
below the flange. Again you may use proper eyebolts
through the flange if you prefer. Using a hemp rope,
secure a timber hitch knot around the pipe about one
foot from ·the end away from the mounting position.
Place adouble half hitch knot around the tubing. and a
reverse double half hitch knot around the shaft and
over the threads to prevent slipping. This is illustrated
in Figure 20.

SHAFT
____ PROTECTOR

TUBE

Figure 20. Securing Enclosed Lineshaft Assembly

Hoist the column assembly into place above the
mounting position as shown in Figure 21. You must
keep the free end of the tail rope taut at all times to
prevent dropping the shaft. Asoft board or pipe dolly
should be laid out for the end of the pipe to slide in on,
restrained by the tail rope, so that the flange face will
not be damaged as the section is being raised. Clean all
the threads and inspect the faces of the pipe, shaft, and
tube to be sure there are no burrs, nicks. or dirt. Paint
the shaft and tube threads with thread lubricant. If
parts are stainless steel. use only an approved anti
galling compound.

lower the parts until the shaft sits firmly on its
coupling and start threading it in by hand. Remove the
rope from shaft only and continue threading the shaftFigure 19. Shaft Protector Tube
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in until it butts solidly. remembering the threads are
left hand. Make sure the shaft ends are together but
don't use undue force. As shown in Figure 21. lock
shafts firmly with two small pipe wrenches, using one
wrench on the coupling and the other on the shaft just
above the thread with the wrench handles parallel to
avoid pulling shaft off center. Never apply wrench jaws
to threads or to any area that might run in abearing or
packing. Do not allow coupling to ride up on last
scratch or imperfect thread. Both shafts should expose
an equal length of thread above and below the
coupling, indicating that the shaft butt is in the exact
center. If unusual power is required. stop and look for
damaged or dirty threads since forcing may cause mis·
alignment and eventual malfunction.

Figure 21. Connecting Enclosed lineshaft Assembly

Lower the enclosing tube to the tube adapter and start
the threads on by hand. Remove the rope and continue
threading the enclosing tube on with a small pipe
wrench or chain tong. remembering these are right
hand threads. On the following tube sections, two
wrenches or tongs should be used. One is to hold the
lower tube stationary while the other tightens the
upper section into place onto the projecting Iineshaft
bearing. Keep the wrench handles parallel. Remove the
cover material.

Now you can lower the column pipe. engaging the
registers and seating the flange faces firmly. Insert all
bolts not obstructed by the elevators or eyebolts and

14 Exhibit I
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tighten the nuts uniformly. When you have enough
bolts to carry the weight of the assembly safely I

remove the lower elevators and assemble the rest of
the bolts, making sure all holes are filled and that all
nuts are secure. lower the pump until it again rests on
the beam clamps.

You may repeat this procedure for each succeeding
column sectIOn. In working with flanged column pipe
and pieces with similar configuration, be particularly
conscious of the pulloff effect where the chains or sling
bear against the flange rim. Scoring or chafing will
reduce the strength of your sling considerably and
must be avoided.

The discharge elbow/mounting base section is usually
shipped to you with the tension nut, seen in Figure 22,
assembled. Remove this assembly and store in aclean
safe place except for the long tube connector,ltem 254,
which you may now assemble to the top tube parcel as
another tubing joint. If a lock collar. Item 258, is
furnished, it must be in position on the connector
before the connector is joined to the tubing. Leave the
lock collar setscrews loose at this time. Find the top
lineshaft and insert it into the tube assembly.

248----0 e _
250----10 ~. 249

/

~251~
~-----253

~
" ----254

0----257

259----o~ 258

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 22. Tube Tension Assembly
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BY-PASS
PORT

Figure 23. Propeller Bowl Assembly

Establish the amount of bowlshaft endplay and record
it. You can do this by pushing the shaft all the way into
the bowls and mark it where it emerges from the top
fitting. Then pull the shaft out manually as far as it will
go and measure the distance your mark has travelled.
This is endplay or bowl lateral. We'll want to refer to
your record later.

You have also completed this phase of the installation.
Skip Section 8b and go on to Section 9 for the next
procedure.

b. Open Lineshaft Construction

Examine the bowl assembly to determine that all stage
connecting nuts or capscrews have been tightened
securely. Inspect bypass ports in discharge bowl to
make sure they are closed. Refer to Figure 23.

nector threads. Assemble the tUbing locknut, Item 248,
with its chamfered face down and tighten by hand very
carefully so the packing ring remains properly seated
as the nut is brought down against it. The final
tightening of the nut may be done with a spanner
wrench or by tapping the nut with ablock of wood and
a hammer. Never tap the nut with a metallic object.

Your tubing joint is now complete. You may reassem
ble the pipe bushing and plug, Item 249, in the oil ports
in the position most convenient for the oil line from the
reservoir.

Slide the top inner -column assembly into the
elbow/mounting base section and join the bottom end
to the pump column in the manner described for all
column joints. From this point on, the pump must be
handled with the lifting lugs on the discharge head, as
depicted in Figure 13. Never lift with eyebolts tapped
into the holes for securing the driver. They're
inadequate to support the weight.

Clean the bottom face of the mounting plate and, if the
pump is to be grouted, apply aheavy coat of grease to
the underside. Raise the load a few inches to remove
the beam clamps and elevators, then let it down slowly
and carefully, positioning the base with respect to the
discharge piping system, if any, and engaging the
anchor bolts, if used. Continue to lower until the base
contacts the foundation and the weight of the pump is
transferred to the mounting structure. Effect this
transfer very gradually without a bump. Be sure the
pump is in a plumb vertical position with full contact
base to mounting surface. Assemble the nuts loosely to
anchor bolts.

The projecting tube connector and headshaft will
probably have sagged to one side of the opening
through the head. Make sure you can center them
easily by hand. Examine and clean threads and flange
surfaces of tension nut, Item 251, Figure 22. Inspect the
mating face in the discharge head for any burrs, rough
spots, or projections, especially at the location of the
tapped holes. Clean with afile where necessary. Apply
thread lubricant and grease flange face. Thread the
tube tension nut, Item 251, down over the connector.
Item 254, and into position firmly, engaging register fit.
You may have to remove the pipe bushing and plug,
Item 253, from the ports at the top of the tube connector
to do this. If so, lay them aside in a safe place for the
time being. During this phase of work with the tUbing,
protect the protruding shaft at all times.

Slip the tube tension wrench Figure 7 carefully down
over the shaft and tube until the wrench pins engage
two capscrew holes in the tension nut flange. With
chain tongs around the wrench body, turn the nut
clockwise one sixth of aturn for each ten feet of tubing,
thus effectively stretching the tube assembly. forcing it
to remain straight and taut.

When the tension nut is properly seated, oil the cap
screws, Item 249, and thread them firmly into position
to secure the flange to the discharge head. If your pump
is furnished with a tubing lock collar, Item 258, back it
down the connector, Item 254, far enough to insert the
packing ring, Item 257, working through the discharge
opening in the head. Then screw the collar back up on
the connector until it butts against the tension nut, Item
251. Back the collar off very slightly until the
setscrews, Item 259, line up with the first keyway on
the connector. Tighten the setscrews securely.

You may now place the packing ring, Item 250, in the
chamfer in the top of the tension nut around the con-
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Using elevators under the top flange orprOrerlY sized
eyebolts through the flange, raise the bow assembly
as illustrated in Figure 24, controlling the lower end
with a rope drag line. If you have astrainer, this is the
time to attach it to the suction bell. Suspend the load
directly over the mounting position and lower until the
elevators or the flange rest securely on the beam
clamps. See Figure 18. Never lift the assembly by using
the cast lugs, if any, on the individual bowl casings.
These are adequate only for handling the disassembled
part by itself.

Figure 24. Positioning Bowl Assembly
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If something is dropped into the pump at any time
during the installation, you must retrieve It before
going any farther. You might even haveto return every
thing to the surface to do this. That's why we caution
you to keep the open top of the pump covered at all
times. Stuff sacking in the opening or use a cover
specifically designed for the purpose. Stuff aclean rag
into the open top of the shaft coupling. Remember of
course to remove all this just before the joints are made
up.

Secure the elevators to the bottom column assembly.
below the flange. Again you may use proper eyebolts
through the flange if you prefer. Using a hemp rope.
secure a timber hitch knot around the pipe about one
foot from the end, away from the mounting position
and a reverse double half hitch knot around the shaft
over the threads to prevent slipping. This is illustrated
in F.igure 25. .

Figure 25. Securing Open Lineshaft Assembly

Hoist the column assembly into place above the in
stallation position. You must keep the free end of the
tail rope taut at all times or you'll drop the shaft. Asoft
board or pipe dolly should be laid out for the end of the
pipe to slide in on, restrained by the tail rope, so that
the flange face will not be damaged as the section is
being raised. Clean the shaft threads and inspect the
faces of shaft and pipe flanges to be sure there are no
burrs, nicks, or dirt. Paint the shaft threads with a
thread lubricant. If parts are stainless steel, use only
an approved anti-galling compound.
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Figure 28. Open lineshaft Bearing
Welded Configuration
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Figure 27. Connecting Open lineshaft Assembly

However. if your Iineshaft bearings are assemblies
separate from the pipe. Figure 29, you must install
them in the top of each pipe joint. Place a lineshaft
bearing over the projecting end of the shaft. Slide the
parcel down until the retainer rim seats solidly in the
column flange register. Check to see that the rubber
bearing is located properly over the shaft journal. It
should be possible to center the shaft so as to insert the

lineshaft bearings in your pump are secured in a hub
fastened to the column pipe by welded ribs, Figure 28.
the bearings will install as part of the pipe assembly.

Figure 26. Joining Open lineshaft

Now you can lower the column pipe, engaging the
registers and seating the flange faces evenly. Insert all
bolts not obstructed by elevators or eyebolts and
tighten the nuts uniformly. When you have enough
bolts to carry the weight of the assembly safely,
remove the lower elevators and assemble the rest of
the bolts, making sure all holes are filled and that all
nuts are secure. lower the assembly until again it rests
on the beam clamps.

Wipe the upper end of the shaft clean of oil to a point
several inches below the journal. After this point on the
way in, don't let oil run down the shaft or into the pipe
as It will deteriorate the rubber lineshaft bearing. If the
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lower the parts until the shaft sits firmly on its
coupling, as shown in Figure 26. Start the threads in b.Y
hand, keeping in mind they are left hand. Remove the
rope and continue threading the shaft in until it butts
solidly. Make sure the ends are firmly together but
don't use undue force. As in Figure 27, lock the shafts
securely with two small pipe wrenches, one on the
coupling and the other on the shaft just above the
thread. with the handles parallel to avoid pulling shaft
off center. Never apply wrench jaws to the threads orto
any area of shafting that might run in a bearing or
packing. Don't allow the coupling to ride up on last
scratch or imperfect thread. Both shafts should expose
an equal length of thread above and below the
coupling, indicating that you have the shaft butt in the
exact center. If unusual power is required, stop and
look for damaged or dirty threads since forcing may
cause misalignment and eventual malfunction.
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BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS
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Raise the unit afew inches to remove the beam clamps
and elevators, then let down slowly and carefully,
positioning the base with respect to the discharge
piping system, if any, and engaging the anchor bolts if
used. Continue to lower until the base contacts the
foundation and the weight of the pump is transferred to
the mounting structure. Effect thiS transfer very
gradually without a bump. Be sure the pump is in a
plumb vertical position with full contact base to
mounting surface.

Retrieve the packing box assembly, shown in Figure
30. Place the gasket. Item 246, in position on the
mounting flange in the discharge elbow. Loosen the
gland, Item 224, by backing offthe gland nuts, Item 222,
slightly. Slip the box very slowly and cautiously down
over the shaft and into place in the elbow with the
flange seated firmly and evenly. The shaft should
center and allow the box to enter the register without
forcing. Oil the capscrews, Item 234, and use them to
secure the flange evenly.

Before first startup, study the run in procedure
described in Section 13. Again check the installation to
make sure the pump hangs plumb and that the shaft is
easily centered without force. It should be possible to
correct deviation in either of these areas by proper use
of wedges and/or shims under the base.

When all is satisfactory, go on to Section 9for the next
procedure.

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure '29. Open Lineshaft Bearing,
Separate Configuration

When all is centered properly and the journal location
is acceptable, cover the open pipe end and proceed
with installation of the next column section. Repeat the
same procedures with all additional sections. Note,
with the separate bearing retainer assembly, the pipe
flanges must clamp the retainer rim securely.

The discharge elbow/mounting base section is usually
sent to you with the packing box, seen in Figure 15,
assembled. Remove this assembly complete with its
gasket and capscrews and store in aclean safe place.
Insert the top lineshaft into the elbowI base section and
join the bottom end of the resulting assembly to the
pump column in the manner described for all column
joints. From this point on, the pump must be handled by
the lifting lugs on the discharge head shown in Figure
22. Never lift with eyebolts tapped into the holes for
se~uring the driver. They're inadequate to support the
weight. Clean the bottom face of the mounting plate
and, if pump is to be grouted, apply a heavy coat of
grease to the underside. Figure 30. Packing Box Assembly
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spider rim into the register with little or no force. If the
shaft bears heavily to one side, investigate im
mediately for cause before proceeding. Never continue
with installation if shaft does not center freely at
bearing retainer as this indicates amisaligned column
pipe or bent shaft, either of which will eventually cause
trouble.



r SECTION 9

LUBRICATING THE PUMP

Figure 31. Lubricator

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

/-
LUBRICATOR

Figure 32. Lubricator Location

Connect up lubrication system as illustrated in Figure
32 using the parts depicted in Figure 31. Adjust the
lubricator valve. Item 215. to permit oil to drip at the
rate of approximately one drop per second. With
automatic lubricators. you'lI have to complete the
electrical connections to the solenoid valve. Item 294.
so it can be operated to allow flow of oil to the
lubricator valve. Item 215.

j-~6
(

I
1/,---210

216---8
217--~

256---fI

200------.....,~

203 0

204,-----~y"

If your lubrication system is automatic. you will have
Item 294, as shown in Figure 31. If system is manual,
this part is not needed. Keep the cover assembly on the
reservoir at all times to prevent entrance of foreign
material.

a. Gravity Flow Oil

If your pump is designed for gravity oil lubrication with
an enclosing tube around the Iineshaft. examine t~e oil
reservoir and the oil feed line, making sure they are
clean and without obstruction. Figu re 31 will show you
the parts involved. Attach the reservoir assembly,Item
204. to the driver pedestal by its bracket, using cap
screws, Item 218. and placing dampener gasket, Item
219. between bracket and mounting surface. If may be
necessary to interchange the sight gauge assembly
with the oil line fittings to make the routing to the tube
connector in the most convenient way.
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11 it isn't practical to energize the solenoid at this time,
you'll have to prelubricate the'pump manually. Remove
the pipe plug in the top of the tube connector and fill the
upper cavity with approved turbine oil at least three
times so the oil will run down into the enclosing tube.

Before first start, verify that the oil reservoir is full and
that the lubricant can flow freely into the enclosing
tube. Allow oil to drip for fifteen minutes while
checking all related procedures to be sure all is ready
for startup. After starting. be sure the oil continues to
drip into the pump during operation. You may find it ne
cessary to apply asmall amount of oil from acan to the
point where the shaft emerges from the tubing in the
discharge head. This should only be required during
the first few minutes of operation.

After logging about one half hour running time, adjust
the flow on the manual lubricator to about thirty drops'
per minute and run at this rateforthe first ten operating
hours. When a solenoid control is not furnished, shut
off manual lubricator during idle periods. After running
successfully for about ten hours. reduce oil flow rate to
eight drops per minute maximum for permanent
operation.

b. Pumped Liquid

If your unit is designed to be lubricated by the pumped
liquid, there is little if anything for you to do since the
pump is. in effect, self lubricating. All it requires is an
adequate supply of cool, non-aerated liquid, free from
suspended solids or gases in solution. All you need do
before installation is to make sure the bypass ports in
the discharge bowl are closed as described in Section
8b.

If your pump must be idle for any prolonged period. the
shaft should be rotated by hand once a week. If you
prefer. you can instead spin the shaft under power once
a week provided you have adequate liquid over the
pump suction. ,

Your packing box has agrease fitting in the top. It is not
often necessary to use this fitting and you can usually'
ignore it. If you use it to lube the box bearing at al •
apply the grease sparingly. Too much will interfere
with cooling water flow through the box.

If the fluid you are to handle is something other than
water, or if you expect temperature to be higher than
normal, we will have furnished bearings suited
specifically to that kind of service provided we knew
about it. However, if your pump has been designed for
a given application, we can't recommend your
switching it to a different environment without first
checking with the factory or your Aurora
representative.

c. External Source Pressure Lubrication

You may have ordered your Aurora VerU-Line propeller
pump equipped for connection to an external source of
pressurized lubricating liquid. If so, refer to this sub
section and Figure 33. In our description here, we'll deal
with water as the lubricant. though any suitable
lubricating fluid will do so long as it's compatible with
your bearing material. Be sure to use the lubricant for
which your pump was originally designed.
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BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 33. Packed Tube Tension Assembly

This construction usually features a shaft enclosing
tube terminating in a tension nut assembly in the dis
charge head. Like a similar part described in sub
section8a. this assembly is usually installed at the fac
tory where the proper tension has already been applied
to the tube for you. However, as you can see in Figure
33 the tube connector, Item 254, has apacking chamber
at the bottom of which is placed a lantern ring, Item
226, ported to receive the lUbricating water and direct it
down the tube to the line shaft bearings. Above the
lantern cage are rings of packing, Item 225, in sufficient
number to locate the gland, Item 224, properly in the top
of the container.

As a tension nut, this assembly is treated the same as
we suggested in subsection 8b. If there is ever any

~
'\

20 --:~:,:,",,:,,"-:- r~ AURDRA PUMP
Exhibit I ~ A UNIT OF GENERAL SIGNAL

Sheet 24 of 85



'.

Figure 34. Bowl Assembly lubrication
(Mixed Flow Pump Illustrated)

The flushing liquid must be free from abrasives ~nd
other foreign particles, must have adequate lubricating
properties to do the job, and should be kept below 85° F
in temperature. The liquid must be injected at a pres
sure in excess of that existing across the journal area

conditions permit. In general, for water, you should be
prepared to furnish about one gallon per minute for
each journal to be served up through one inch shaft
diameter; YOU'll need two GPM for each journal from
one through two inch, nearly5GPM per journal through
three inch. Above these sizes, it's best to consult the
factory.

Figures 34 and 35 will give you an idea what to expect
in the way of external piping for this system. Figure 34
illustrates the bowl assembly in which the suction case
is provided with a port in the bottom of the hub through
which flush water may be injected. The bowls them
selves may be cast with aport leading from the outside
through a flow directing vane into the bearing area.
Obviously such bowl assemblies must be ordered in
this condition so the necessary porting will be
provided. Assembled units are usually shipped with
the piping in place as in FiQure 35 but occasionally it
may be required for you to Install at the jobsite. When
you handle these units with external piping, take care
to avoid damage Jo pipe or tubing. Pinching or per
forating a line could render the lubrication system
inoperative.

d. Fresh Water Flush

If you're going to pump fluids containing abrasive
particles, you'd be well advised to inject clean liquid
directly into the journal areas to provide lubrication
and cooling as well as to prevent entrance of abrading
material into bearing zones. If you ordered your pump
equipped for this service, we will have provided means
for you to flush bearings continuously with clean or
filtered water.

As in subsection gc. we recommend very strongly you
incorporate a positive indicating flowmeter and an
alarm arrangement to warn of any interruption in flow
anyWhere in the lUbricating system. If flow to any
journal area stops. the pump must be shut down im
mediately until the malfunction is cleared. Otherwise
serious damage may result.

Although this option is referred to as a fresh water
flush system, you can use any approved lubricant that
is compatible with the pumped liquid and with your
bearing material, and so long as flow and pressure
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reason for you to relieve the tension on the tube. be
sure to mark the position of the nut. Item 251. with
respect to its mounting surface in the head. With this.
you can reload the tubing to the same tension
magnitude when you reassemble. As a packing box.
the connector will respond to the same general
treatment we'll describe in Section 13.

If your external lubrication system is of the low pres
sure variety, make sure the bypass ports in the dis
charge bowl are open before you install the pump. For
most applications, you'll need to furnish three to five
gallons per minute of lUbricating water at 40 to 50 PSIG
source pressure to lubricate and cool the Iineshaft
bearings. This flow is injected into aport on the side of
the connector. Item 254. A pressure gauge on your
source will only indicate system backpressure so it
may not show the forty pound value we've mentioned.
We recommend you have this much available should
you need it.

If your system is a high pressure design, the bypass
ports in the discharge bowl will be plugged. You should
verify this before installation of the pump. In this
design, lubricating water must be admitted to the
tubing under heads greater than that generated in the
bowl assembly. Higher pressures will of course
necessitate more frequent maintenance of packing. Do
not exceed '25 PSIG injection pressure without first
checking with the factory.

In either the low or the high pressure systems, we
recommend you incorporate a positive indicating
flowmeter and an alarm arrangement to warn of any
interruption in flow of lUbricating water. If flow stops,
the pump must be shut down immediatley until the mal
function is cleared. Otherwise, serious damage will
result.
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Figure 36. Open Lineshaft Bearing Lubrication

bearing from surface source of supply. Flush water
must be injected into bearing at apressure in excess of
that existing in the column pipe at that point.

Flushing at the packing box may be accomplished in a
manner as depicted in Figure 37. You can make similar
arrangements for mechanical seals, Figure 38. Oc
casionally, you may want to use awater flush design in
connection with tube enclosed construction and you
may accomplish this by an extension of the system
described in subsection 9c.
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Figure 35. Complete Pump Lubrication 
Open Lineshaft

(Mixed Flow Pump Illustrated)

to which it is ported. This usually means something
greater than the total discharge head against the
pump.

Open Iineshaft bearings, if necessary, may be
protected in much the same way as illustrated in Figure
36. Again piping is connected as shown and run to Figure 37. Packing Box Flush Provision
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If you choose oil as your lubricant. you can reduce the
recommended capacities or flow rates slightly. If you
use this type of system to feed grease to yourbearings.

r," it is only necessary to keep the piping full and under
. adequate pressure at all times during operation. Here

, again, an alarm system may save you much trouble.

Figure 38. Typical Mechanical Seal·
Ported for Flush System
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SECTION 10

INSTALLING THE DRIVER

Uncrate the driver but leave it attached to the bottom
skid on which it arrived. Move it to aconvenient loca
tion beside the pump head, keeping it vertical at all
times. Set down on firm and level footing.

When ready for installation, raise the driver off its skid
to acomfortable working height, lifting it with the lugs
provided on the frame.

WARNING

Stand beside the load as it hangs in the sling, never
under it. Inspect and clean the mounting flange and
register.If you find any burrs or nicks, set the driver on
two beam supports and repair with a file.

WARNING

Don't work under the load while it's hanging from the
hoist. Clean the top of the pump head and inspect it
also, making any necessary repairs.

If your pump is equipped with a vertical hollowshaft
driver. illustrated in Figure 39. continue right on here

with subsection 10a. If you have asolid shaft driver as
in Figure 40. skip this portion and be guided by sub
section 10b.

5

1-----6

1i----7

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 40. Vertical Solid Shaft Driver

a. Vertical Hollow Shaft

1-----1

1------2

-----3

8----8

~1-----4
~

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

6---~1

Figure 39. Vertical Hollow Shaft Driver

II

Remove the driver cover capscrews and the canopy
itself. See Figure 41. Remove the drive coupling and
any other parts packed in the top for shipment. Place
them in a clean safe place for later use. Cover all
openings in the top to prevent anything from dropping
into the driver. If this should happen. the object must be
retrieved before proceeding.

Lower the driver slowly to the head until the register fit
is engaged but with the weight still on the hoist. In the
case of an electric motor. swing it around so the junc
tion box is in the desired orientation. If you have agear
drive. as depicted in Figure 42. your positioning
criterion is the horizontal input shaft. Align the
mounting holes and start the attaching capscrews in
by hand. Transfer the weight gently from hoist to head
and secure the capscrews. tightening them uniformly.
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Your headshaft was probably shipped to you in a
separate box. Find it and clean it thoroughly through
out its length, threads, keyway, and end faces. Now
slide it down through the driver hollow shaft without
bumping or scraping, keyway end up. If you were
furnished with aslinger ring, assemble it to the shaft as
the shaft bottom end emerges from the bottom of the
driver. With the coupling already assembled to the top
Iineshaft, join the headshaft to the lineshaft, snapping
the two to a firm butt.

If your pump is equipped with aright angle gear drive.
as shown in Figure 42, instead of an electric motor, the
rotation check must wait until later when the pump is
completely installed and connected to the prime
mover. At that time, rotation is verified in a manner
similar to that just described with allowances for the
type of power equipment. Match up the rotation arrows
on the gear and the prime mover to determine compati
bility, at least as far as the nameplates are concerned.

Otherwise, you may now energize the starter panel and
buzz start the motor by switching it very quickly on
and off, observing for direction of rotation and
watching to see that it spins freely and is in apparent
balance. Driver shaft must turn counterclockwise
when viewed from the top. If rotation is clockwide, kill
the power to the starter panel and interchange any two
leads on three phase motors. With single phase
machines, follow manufacturer's instructions.

After reconnection, energize the starter and again buzz
start the motor. When you're sure you have counter
clockwise rotation, mark the motor terminals and the
leads from the starter box to match. De-energize the
starter at the main breaker or pump disconnect switch
and make the permanent power connections.
Naturally, these connections must be made in
accordance with all applicable electrical codes and
regulations.

While scanning the nameplate, determine the type of
thrust bearing with which you've been furnished. If it's
aspherical roller bearing, proceed with utmost caution
as it must never be run at normal speed without an
appreciable thrust load. For this reason, when
establishing rotation as we're about to do, be very'
careful to just bump or tap the switch. Never close It
fUlly until the pump is completely operational.

If you have aVHS electric motor. depicted in Figure 39,
to deal with, open the main breaker or pump disconnect
switch and make atemporary connection between the
motor terminals and the leads from the starter panel.
Since many electric motors are' built as dual voltage
machines, it is important that proper connections be
made to suit the voltage of your power source. There
fore, you must check both power characteristic and
motor rating for compatibility. then see the motor
nameplate for correct wiring hookup.

iiiiiii'-iii-:.

Figure 42. Right Angle Gear Drive

Figure 41. Removing Driver Canopy

Please note that the lifting lugs on the driver are for .
handling the driver only. Never attempt to use these
lugs to hoist the pump. The pump must be handled with
its own lifting trunnions.
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Looking down on the driver, check to see that the head
shaft stands in the center of the hollowshaft and that
the driver shaft rotates freely by hand. If the shaft
stand to one side of the qUill, rotate the shaft from
below. If the top of the bar moves around the quill, you
have a bent shaft or a bad coupling joint. If, however,
the shaft remains in the same off center spot during ro
tation, the problem is with one of the stationary parts,
perhaps the column or head assembly or, just as likely,
the mounting structure. Whatever it is, It must be
rectified before proceeding. If in doubt, call your
Aurora representative.

When all is well. retrieve the drive coupling and other
parts you set aside. together with the pump parts
shown in Figure 39. Try the drive key, Item 3, in both
headshaft and drive coupling keyways. They should
produce asliding fit. If necessary, dress the key until a
free but not loose fit is obtained. Don'tfile the keyways.
Slide the drive coupling over the headshaft, Item 4. into
proper position onto its register. firmly seated per
fectly flat without cocking. It should slide easily and
smoothly without tendency to drag or hang up when
lowered or rotated.

Insert the drive key, Item 3. Again It should be a free,
but not loose, fit. If necessary dress the key but never
the keyways. The top of the key must be below the
adjusting nut seat when in .place.

Thread the adjusting nut, Item 2, .onto headshaft
keeping in mind the left hand threads, and raise the
shaft until all its weight is on the nut. This is the break
free point. With a very slight lowering, the propeller
hub IS felt to drag on the bowl. Mark the breakfree
point, adjusting nut to driver coupling.

Now turn the nut counterclockwise to raise the shaft,
counting the turns, until the top of the propeller hub is
felt to contact the bowl. Measure the distance the shaft
moved out of the nut. This dimension should
correspond to the endplay dimension you recorded in
Section 8. Now back the nut off clockwise until the
propeller is located halfway between the two extreme
positions. Assemble the lockscrew, Item 1, Figure 43.
The top of your driver now looks like Figure 44.

Replace the driver canopy and secure the capscrews.
Keep it that way all the time you aren't actually
working under the cover. Check your driver lubricant
and follow manufacturer's directions. If your driver
requires provision for coolant flow, take necessary
measures as instructed. Don't run equipment until all
these conditions have been satisfied. Leave the power
circuit open to the starter panel while performing
remaining work except when you require pump
operation.

Figure 43. Driver Top

If you intend to grout the pump base, this is the time to
do it. After the grout has cured sufficiently, secure the
anchor bolt nuts.

b. Vertical Solid Shaft

Lower your vertical solid shaft driver to a firm and
stable position atop a pair of beams or blocks placed
on ·the discharge head to provide ample clearance
between driver shaft and pump shaft. If you have an
electric motor to deal with, secure it firmly against re
active torque with chain or cable restraints. Open the
main breaker or pump disconnect switch and make a
temporary connection between the motor terminals
and the leads from the starter panel. Since many
electric motors are built as dual voltage machines, it is
important that proper connections be made to suit the
voltage of your power source. Therefore you must
check both power characteristic and motor rating for
compatibility, then see the motor nameplate for correct
wiring hookUp.

While scanning the nameplate. determine the type of
thrust bearing with which you've been furnished. If it's
aspherical roller bearing, proceed with utmost caution
as it must never be run at normal speed without an
appreciable thrust load. For this reason, when
establishing rotation as we're about to do, be very'
careful to just bump or tap the switch. Never close It
fully until the pump is completely operational.

~
I
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Figure 45. Flanged Adjustable Shaft Coupling

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 44. Right Angle Gear Drive
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Otherwise you may now energize the starter panel and
buzz start the motor by switching it very quickly on
and off, observing for direction of rotation and
watching to see that it spins freely and is in apparent
balance. Driver shaft must turn counterclockwise
when viewed from the top. If rotation is clockwise, kill
the power to the starter panel and interchange any two
leads on three phase motors. With single phase
machines, follow manufacturer's instructions.

After reconnection, energize the starter and again buzz
start the motor. When you're sure you have counter
clockwise rotation, mark the motor terminals and the
leads from the starter box to match. De-energize the
starter at the main breaker or pump disconnect switch
and remove the temporary power connections from the
motor.

If your pump is equipped with aright angle gear drive.
as shown in Figure 44, instead of an electric motor, the
rotation check must wait until later when the pump is
completely installed and connected to the pnme
mover. At that time, rotation is verified in a manner
similar to that just described with allowances for the
type of power equipment involved. Match up the
rotation arrows on the gear and the prime mover to
determine compatibility. at least as far as the
nameplates are concerned.

While the driver is sitting on the blocks. examine the
protruding drive shaft for any nicks or burrs. If neces
sary. repair very cautiously with asmall file. Clean the
shaft and oil it very lightly. Find the shaft coupling
parts. Figure 45, and clean them all thoroughly.

Try the drive shaft key, Item 101, in both driver shaft
and upper coupling half, Item 103, keyways. You
should find avery close sliding fit. If necessary, dress
the key but not the keyways until you obtain afree but
not loose fit. Now try the thrust collar, Item 105, in the
shaft groove. It too should be a very close fit and may
be dressed to obtain this if necessary. Try the coupling
balf, Item 103, on the shaft.

When you have the proper fits and while the driver still
sits on the blocks, insert the key, Item 101, in the shaft
keyway and slide the coupling half, Item 103, up on the
shaft flange face down. With the flange above the drive
shaft ring groove, assemble both halves of the thrust
collar, Item 105, in the groove and slide the coupling
back down until it rests firmly on the thrust collar,
retaining the collar halves in place in the coupling
recess. Assemble and tighten setscrew, Item 104,
securely.

If your coupling is furnished with a spacer spool, Item
106, assemble the spacer to the driver coupling half,
Item 103. If parts are matchmarked, install them
accordingly. Use only the nuts and bolts shipped with
the pump as some couplings are balanced as assem
blies. Tighten all flange bolts securely and uniformly
throughout the coupling.
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Inspect and clean pump shaft threads. painting lightly
with good thread lubricant. If parts are stainless steel,
be sure to use an approved anti-galling thread com
pound. After trying keys and parts as described above.
insert key. Item 114. in pump shaft keyway and slip
pump shaft coupling half. Item 111, well down over
shaft. flange face up. leaving shaft threads projecting
above coupling. Screw adjusting nut, Item 109. onto
pump shaft with the rimmed end up, turning counter
clockwise until pump shaft protrudes through threaded
portion of nut by at least two threads. Remove the cap
screws securing the packing box or tension nut flange.

Raise the driver just enough to remove the blocks. then
lower it slowly to. the head until the register fit is
engaged but keeping the weight on the hoist. In the
case of an electric motor. swing it around so the junc
tion box is in the desired orientation. If you have agear
drive, Figure 44. your positioning criterion is the
horizontal input shaft. Align the mounting holes and
start the attaching capscrews in by hand. Transfer the
weight gently from hoist to head and secure the cap
screws, tightening them uniformly.

Please note the lifting lugs on the driver are for
handling the driver only. Never attempt to use these
lugs to hoist the pump. The pump must be handled with
its own lifting trunnions.

With the pumpshaft all the way down. screw the
adjusting nut 109 up by turning clockwise until its outer
shoulder is approximately one tenth of an inch below
the face of the driver coupling flange. Item 103, or
spacer. Item 106. lower flange, if you have a spacer
spool. Pull the pump coupling, Item 111, up and Insert
flange bolts, Item 108, through both flanges. Assemble
nuts. Item 113. and run up by hand until they are snug,
using a light machine oil on the bolt threads.

Check for shaft alignment at the outer edges of all the
flanges. They must meet evenly both at the faces and at
the outer circumferences. True alignment can be

further verified by using dial Indicators on both the
driver and the pump shafts. If you cannot obtain align
ment within 0.003 inches T.I.R.• call your local Aurora
representative.

When satisfactory alignment is achieved. put all bolts
under uniform tension. using a torque wrench if
available. Five hundred inch pounds should be suf
ficient torque; i.e., a fifty pound pull on a ten inch
wrench or the equivalent. Make sure pump shaft key,
Item 114, is flush with coupling hub and tighten set
screw, Item 112, securely to lock the key in place.

Move the adjusting nut, Item 109, very slightly if
necessary to line up the nearest hole with the tapped
hole in the outer circumference of the pump coupling
flange. The nut may be rotated by inserting abar, Item
119. through the slot in the coupling into one of the
holes in the outer surface of the nut. Insert the socket
head capscrew, Item 110. making certain it projects
into a hole in the adjusting nut, then tighten securely.
Now replace the packing box or tension nut flange cap
screws. Tighten them uniformly and securely.

You may now make the permanent power connections
to the electric motor, if that's what you have, checking
of course to see that the power circuit to the starter
panel is still open. Naturally these connections must be
made in accordance with all applicable codes and
regulations.

Check the driver lubricant and follow manufacturer's
directions. If your driver requires provision for coolant
flow, take the necessary measures as instructed. Don't
attempt to run the equipment until all these considera
tions have been satisfied. Leave the power circuit open
to the starter panel while performing remaining work
except when the procedure requires pump operation.

If you intend to grout the pump base, this is the time to
do it. After the grout has cured sufficiently. secure the
anchor bolt nuts.

....
;
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r SECTION 11

OPTIONAL EQUIPMENT

Assembly of the motor shaft adjusting nut, the
adjustment of the propeller, and other procedures may
now be completed as described in Section 10a.

b. Below Base Discharge

Propeller pumps are so constructed that the discharge
elbow may be either above or below the mounting
base. Up to now in this manual, we've dealt primarily
with an above base discharge configuration. We're
including this subsection covering the below base
arrangement. as shown in Figure 47. in case that's the
way you ordered your pump.

In most cases, the discharge elbow, mounting base,
and motor pedestal are all combined to make a one

If your pump is equipped with a combination drive,
assemble it complete up to and including the gear drive
with its shaft and adjusting nut. The shaft will protrude
upward out of the gear drive coupling with threads and
a keyway exposed. Clean all the parts and paint the
threads with lubricant. If the parts are stainless steel,
use only an approved anti-galling compound. Thread
the lower coupling half. Item 16, onto the gear shaft so
that the end face of the shaft terminates about one
thread below the flange face. Note: that's the flange
face, not the register face. Line up the keyways and
insert the key, Item 15. If necessary dress the key but
not the keyways to a free but not loose fit. Tighten the
setscrew, Item 17, securely.

In asimilar manner, assemble the upper coupling half,
Item 12, to the motor drive shaft, leaving the endface of
the shaft about one thread below the flange face as
before. Again, assemble the key, Item 14, and the
setscrewI Item 13.

Now raise the electric motor and insert the motor shaft
into the motor holloY/shaft from the bottom with the
shaft coupling flange facing down. Thread the
adjusting nut on the top of the motor shaft to support
the shaft weight while you lower the motor carefully
into place atop the gear yoke. Orient the motor properly
with respect to the junction box and secure the
attaching capscrews.

Insert the bolts, Item 11, through the flanges and run
the nuts, Item 18, up by hand until they're snug against
the flange, using a light weight machine oil on the bolt
threads. After all the nuts are drawn up and you're
satisfied the flanges meet evenly, put all the bolts
under uniform tension with atorque wrench if you have
one.

'..
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Your Aurora Verti-line propeller pump may be
furnished with a variety of optional features to your
specification. Some of the available options will be
described in this manual. Please refer to those sections
applicable to the construction of your unit, dis
regarding those that don't apply. Check your shipment
for any drawings and/or special instructions that may
have been included to cover items not described in this
manual.

a. Flanged Non-Adjustable Shaft Coupling

In Section 10b, we described for you the installation of
a Flanged Adjustable Shaft Coupling to join a solid
shaft driver to the pump shaft. The Flanged Non
Adjustable Shaft Coupling is used almost exclusively
to connect a hollowshaft electric motor with ahollow
shaft gear drive in a combination drive assembly.

In such an assembly, the gear is mounted on the pump
head and carries ayoke on its top. The electric ,motor
sits atop the yoke and thus we attain a combination
electric and internal combustion drive. usually for
insurance against loss of operation due to power
failure. The Flanged Non-Adjustable Shaft Coupling is
located in the gear drive yoke and joins the gear drive
shaft to the motor drive shaft. See Figure 46.

Figure 46. Flanged Non-Adjustable Shaft Coupling
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Figure 48. Suction Umbrella.
Single Piece Design

As you can see in Figure 47. the elbow must pass
through the foundation. Because of the large size of the
discharge, this sometimes complicates the structural
design of the mounting base.

c. Suction Umbrella

When indicated by sUbmergence or inflow conditions,
you may want to order your low lift pump equipped
with a suction umbrella. These parts are of unusually
large diameter, probably too larp,e to pass through the
hole in the foundation where you II install the rest of the
pump. The umbrella is usually, therefore, assembled
after the pump is installed.

If clearances will permit its entry into the sump, you
can use asingle piece umbrella as illustrated in Figure
48. If the pump is large, the umbrella will be large and
you may want to go to a two piece split design as
shown in Figure 49. In either case, the parts are taken
into the sump below the pump and installed from there.
using the clips, It~m 734, washers, Item 735, and nuts.
Item 736. in connection with the studs on the umbrella
itself. With the split arranQement, the two pieces,ltems
730 and 731 must also be Joined, using washers, Items
732 and nuts733. For the big parts. it is best to block the
items up under the suction bell so they don't have to be
muscled up from the sump floor.

Figure 49. Suction Umbrella.
Two Piece Split Design
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Because your column pipe in effect deadends above
your discharge, it's possible to entrap air in the upper
cavity. Therefore we furnish all arrangements of this
type with a port from which the air may be released.
The port may be in the pedestal or in the column itself,
depending on details of construction. We recommend
you make provisions for either automatic or manual
exhaust. Release should occur continuously during
operation but at least at each startup.

Another point of difference: since the discharge is
somewhat removed from the base and the tie down
bolts. the moment imposed on the column by the dis
charge pressure can be appreciable. even in low head
pumps like yours. When this becomes a factor, we
must require restraints to oppose the horizontal thrust
forces acting at the tee. Such forces must not be
allowed to produce misalignment in the column.

Figure 47. Below Base Discharge

piece section from which any additional column may
be suspended. Thrs is true regardless of whether the
discharge is above or below base. Essentially, the in
stallation procedures are identical, even when the
elbow is in a separate piece of column farther down,
well below the mounting plate. There are, however,
several considerations worthy of your attention and
we'll discuss them here.



r SECTION 12

CONNECTING THE PIPING

r

You will be connecting your Aurora Verti-Line propeller
pump to your piping of course, since the pump is there
to energIze your system. Whatever your particular
piping system is, it must be independently supported. It
must not be allowed to impose stress on the pump due
to weight, thermal expansion. misalignment, or any
other condition.

When bolting system flanges to the pump flanges.
determine that the flanges fit face to face and hole to
hole before inserting bolts. Don't draw the flanges
together with the flange bolts.

One way you can avoid stressing the pump parts with
the system piping is to incorporate couplings designed
to absorb some misalignment and vibration. Dresser

Figure 50. Dresser Type Coupling

type. as shown in Figure 50 and. to a lesser extent.
victaulic type couplings, as shown in Figure 51, will
give you a little more tolerance in fashioning your
piping grids. Keep in mind, however, that there is a
thrust load across such couplings that may require
restraining ties. You may have some small pipes or
tubes to accommodate if you are supplying coolant to
the driver, for example. In such cases. it is well to
protect the small lines from vibration by using hose
connections at strategic locations.

If it is your intent to grout the pump base in place and
you haven't already done it, this is the time to do so.
After the grout has cured sUfficiently, secure the
anchor bolt nuts firmly and proceed with Section 13.

Figure 51. Victaulic Type Coupling
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With an open Iineshaft pump, give your attention to the
packing box. Let the pump run for ten to fifteen minutes
while you allow the packing gland. Item 224 in Figure
30, to leak at least one hundred drops per minute. If the
leakage rate slows during this period. loosen the gland
nuts. Item 222. to maintain constant flow. Gland tem-

Before starting anew pump for the first time, you must
establish the status of the following items:

• Driver lubrication levels must be adequate.

• Driver cooling system, if used. must be operative.

• Driver wiring has been carefully checked.

• Driver connnection to power source is complete and
adequately guarded.

• Pump lubrication system is operative with adequate·
levels.

• Pump has been through a proper prelubrication
cycle.

• All accessible connections are tight.

• Pump is properly adjusted according to Section 10.

• Pump rotation is counterclockwise when viewed
from top.

• Suction bell is prope~ly SUbmerged.

• System is in condition to deliver and accept full flow.

• All covers and guards are in place.

• All personnel are clear of equipment.

When all these conditions are satisfied, start the pump
and observe the operation closely. If there is excessive
vibration, unusual or excessive noise, or If the driver
draws noticeably more power than expected, stop the
pump. Research the cause and correct the problem
before attempting a restart.

If your pump is tube enclosed and leaks at the tension
nut. check the locknut and packing ring at the top. If
this isn't the cause, It may be necessary to apply more
tension on the tube. Stop the pump and move the ten
sion nut flange around to the next capscrew hole.
working through the access openings in the discharge
head.

SECTION 13

STARTING THE PUMP

perature should level off and then drop slightly toward
the end of the run. You may then draw up the nuts about
one sixth of a turn every five minutes until leakage is
minimized. If. during this procedure. the gland heats up
so that It will vaporize water, back off the nuts and
repeat the run in process as described until the tem
perature stays down after the gland is finally adjusted.

During the first four hours of operation, you may find it
necessary to tighten the gland gradually as the
packing rings, Items 225 and 227, are broken in and
formed to fill the chamber. You must always allow a
small trickle to flow through the top of the gland.
During this time. check frequently to see that the box is
not overheating. Should this occur, slacking off on the
gland nuts, Item 222, may be all you need do. If excess
heat continues, inspect the bypass line from the drain
port and make sure there is substantial flow through it.

The ~rease fitting, Item 237, channels into the throttle
beanng. Only a very small amount of standard water
pump grease should be injected for startups only.
otherWise not at all. Too much grease can actually
interfere with heat transfer in the journal area,
producing excessive temperature in the box. It's better
to use no grease than too much.

As you repeatedly tighten the gland over long periods
of operation, the packing rings will be compressed in
the chamber. lowering the gland into the box.
Additional rings are often added as required to com
pensate but you must never add more than two above
the lantern ring, Item 226, since you will block the drain
port. After adding any p'acking, probe the drain port
with a wire to see that It has not become plugged.

When you eventually find it necessary to repack the
box, you must first remove the remains of the old
packing with packing hooks. cleaning the chamber
thoroughly. The lantern cage, Item 226, is provided
with #10-24 tapped holes in the face so that you can lift
it out usin~ appropriate machine screws or similar
means. You II find the gland. Item 224, easy to remove
because of its split design. You can secure the lantern
ring up out of the way during repacking by tying a
couple turns of string around the shaft.

At the time of repacking, always check the shaft align
ment and surface finish. The .finish should be smooth
without burrs. grooves. or scratches. Avoid shaft
runouts over 0.0 5 inch. You may use butt or diagonal
cut packing. but we recommend the latter. We also
recommend you use die cut rings for repacking, of the
same size and material as the original. If you cut and fit
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the rings at the jobsite. be sure to cut them so the ends
just barely meet when formed around the shaft. The
ring joints should be located 900 to 1800 from the cut in
rings immediately above and below.

If your pump has been repaired or if it has been shut
down for several days or more. follow the same proce-

dures for restarting as above. Refer to our Recom
mendations for Storage located on the inside front
cover of this publication.

If you have any questions, Aurora Pump will be glad to
help you. We wish you the best of service from your
pumping equipment.

r

r

Figure 52. Typical Installation
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b. General Cautionary Notes

Your Aurora Verti-Line pump is an engineered as
sembly of precision parts and must be treated ac
cordingly even though sometimes the components are
heavy and awkward to manipulate. Also, because they
may be heavy, they must never be handled carelessly.
Normal rules of safety and approved methods of
practice as associated with the erection of heavy
equipment must be observed in any activity related to
your pump.

In addition to general acceptable industrial practice,
we emphasize the following twenty precautions:

Don't work on pumps, wiring, or any pump or system
components without opening energizing circuits such
as at main breaker or pump disconnect switch. This
will prevent damage or injury due to "surprise" starts

a. Responsibilities

There are certain areas in which Aurora Pump has no
control and can therefore accept no liability. For
instance, unless supervised by an Aurora Pump
service engineer, responsibility for installation, start
up and maintenance rightfully belongs to the Owner
and his authorized agents. Similarly. the following
shall be the Owner's obligation and responsibility:

Suitability of foundation or mounting structure

Suitability of power characteristics

Security and safety of jobsite and site conditions

Placement and maintenance of all appropriate guards
and safety devices

Suitability and performance of system to which pump
is applied

Aurora Pump cannot be responsible for damages, lost
time, or injury resulting from failure to comply with
these instructions. Aurora Pumps obligations do not
cover damage to the pump due to abrasives, gas, or
corrosives in the water. They do not cover harm due to
starting pump in a reverse rotation mode; neither do
they cover performance when parts not furnished by
Aurora are used In the pump.

If you have any question, please call your Aurora
representative.

SECTION 14

PRECAUTIONARY INFORMATION

actuated by automatic control systems. It will also help
prevent other possibilities of injury.

Don't work under a suspended load. Rest the load on
positive supports when it's necessary to be
underneath.

Don't run aspherical roller thrust bearing except under
full thrust load. It can fly apart and cause damage to
equipment and injury to personnel.

Don't forget that this equipment contains rotating
parts. Use CAUTION when working near such parts to
avoid injury. Always replace all guards, covers,
shields, and other safety devices before startup.

Don't permit smoking In the vicinity of petroleum base
solvents. Store solvents in approved containers.

Don't use lubricants that can contaminate your system
and cause damage or Injury.

Don't start pump while It Is stili rotating in reverse
direction after having shut down. It Is advisable to
install a time delay relay on electric drives to prevent
this. Non-reverse protection in the driver could also be
a solution.

Don't put heavier than recommended heaters in your
starter if the pump load begins to trip those furnished
originally. These are protective devices. Call your
Aurora representative for assistance.

Don't add oil to driver while running; check levels only
when idle. Don't add grease to grease lubricated driver
without removing the relief plug.

Don't drop parts into pump during installation or disas
sembly. Don't drop parts into driver when canopy is off
and top is open. Parts must be recovered immediately.

Don't run pump backward. Clockwise operation
(looking down at top of pump) under power can
unscrew threaded shaft joints. Power requirements of
some designs increase when driven backward and can
thus create undesirable overloads. In certain areas of
the country prone to phase reversal problems,
consider phase protection in your power circuit. Note:
these problems do not apply to pumps coasting ~ack
ward due to return flow from system; overspeed IS the
circumstance to question then.

Don't allow oil, grease, or thread lubricant to contact
rubber bearings or tube stabilizers.
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Propellers usually have critical power characteristics
at low flow rates. Shutoff horsepower requirements
should be reviewed for possible driver overload. If your
pump will start against a closed valve, you'd better
review and compare the speed torque curves of your
pump and your driver for complete compatibility.

You must remember that open Iineshaft units depend
upon pumped liquid for lubrication. Fluid tempera
tures, if raised excessively due to lack· of flow, may
impair lubrication efficiency even to the point of
destroying the pump.

To summarize, normal designs will easily
accommodate most of the considerations listed above.
However, to obtain the best possible application, you
must notify the factory at the time of purchase if
operation at static flow heads will be apossibility. This
precaution must be observed to validate any warranty.

d. Maintenance Hints

For pump oil lubrication, use a light turbine oil
equivalent to Standard Oil O. C. Turbine Oil #32 or a
good grade of mineral oil with proper additives having
a viscosity equal to SAE #10. Always be sure your
lubrication system has plenty of oil and is operating
any time the pump is running.

Remove the old oil from your driver at least once ayear
or according to the driver manufacturer's instructions.
Flush with kerosene and refill. Follow manufacturer's
directions carefully as to method and type of lubricant.
Replace self lubricated driver ball bearings in about
five years. It is generally less expensive to replace
these before they fail.

Replace all shaft packing on open Iineshaft pumps
after maintenance has required the addition of no more
than two rings. Always let packing box leak slightly at
top of gland to protect the shaft and add life to your
packing.

Be aware of changing conditions in your system. Any
change from the original condition or any variation in
the system can create an undesirable reaction in the
pump as the energizer of the system. If your system
head has increased, for example, check your per
formance curve, your thrust bearing capacity, and
other details for the new conditions.

We recommend you consult your Aurora representa
tive before attempting to remove or repair your pump.
If it becomes necessary to work on your equipment, be
sure to review all instructions for operation and
maintenance. You may want to consider contracting
for the services of atrained Aurora service engineer to
guide you.

c. Operation at Shutoff Head

In the usual application of Aurora Verti-Line propeller
pumps, no harm will result from operation at condition
of static flow heads as long as you've prepared for that
contingency. The following points should be checked
~nd resolved before putting your equipment into opera
tion at or near shutoff heads.

Thrust bearing must be adequate.

If prolonged operation at no flow is contemplated, the
problem of heat dissipation may become acute since
most of the shutoff horsepower is converted to heat in
the available liquid. This can be reduced with an
adequate recirculation system.

Don't pump anything but water unless your pump has
been designed for it

Don't start the pump without proper adjustment.

Don't start a pump in which the shaft appears frozen or
locked up. Free the shaft and rotate by hand first.

Don't pUll system piping to pump flanges with bolts or
capscrews. Install pipelines so that fasteners are used
to prevent leakage only.

Don't hang the weight of suction or discharge lines and
fittings on pump. Support pipe runs with blocking or
concrete saddles according to best piping practice. Use
dresser type couplings with thrust ties if necessary
whenever possible to eliminate piping strains imposed
on pump.

Don't throttle or obstruct the suction of any pump.

Don't tighten shaft packing except in increments. For
example, take gland nuts up part of aturn and let pump
run five or ten minutes before tightening further. If
leakage water is too hot to put on your hand, back
gland nuts off a little until water cools, then tighten
again. Gland nuts must be adjusted evenly so as to
prevent gland from cocking and forcing against shaft.

Don't change pump speed without first checking effect
on power, internal pressure, and other conditions.
Don't forget that your pump is guaranteed for design
conditions only as purchased.

And let us add one more DONT for the benefit of your
pump and your peace of mind:

Don't hesitate to call your Aurora representative or the
Aurora factory when you need help or have aquestion.

,,
\
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9. CREDIT AND PAYMENT. Plyment lor product••hlll be 30 dl"" nIt. Pro·rall paym.ntl Ihlll b.come,due with pa"111 .hillments. A III' ch.rge at ty,
DOrcont p.rmonth or th. muimum permittad by Ilw. whichev.r i. I•••• wilt bo imposed an all plltdu. invoic••• W. relllrve the right 1I11ny time to IU.r. IUlClend.
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lIarain or by 11Iw providld. caSh hym.nt or sati.factory s.curity trom you may be requitod by u. belor. shipment: or. the due dll. 01 OIyment by you under this
contract may b. Icc.l.ratld by u•. Fillure to PlY Invoic•• It mlturity dlla at our alectlon makol all .ub••quent invoico. imm.dilt.ly due and paYlible irr.spectiv.
01 t.rml. lind we may withhold all subl.quent d.livorl.s until the tull accounl il Httl.d. and w. mlY ,.rminlte this .greom.nl. Accepllnce by u. of I••• thin lull
lIIymlllt Shill not be II wlIlv.r 01 lIny at our right•. You ropro.ont by sonding aach purchl.. order to u. tllil you Ita nat Inlolvent II that term i. d.nned In IPpliCibi.
lilt. or toderal StllIYte•• In the event you become inlolvent b.foro dellv.ry otllny produell purcha..d hereunder. you will notify u. in writing. A tillure to notily u. 01
insolvency II the time at dollvery .haU b. conatru.d II "a reafllrmilion 01 your solvency lit that tim.. Irresp.ctive at wh.ther the produell purchilld h.reundor Ira
dallv.rld dlrllet\y to you. or to I cu.tomer at yours. and irr.sllectiv. at the .lle 01 the Shipment. w••hlll heve the right to .top delivery 01 the goad. by I bin.. If
YOU become insalvent. r.pudlst., or till to mike I plym.nt due befora d.llv.ry. or II for Iny oth.r r.llon we hive a right to withhold or r.clilm goad. under the
aPOliceDI. lUte lind fodoral ItlItules. Wh.r. you a,e respon.ible tar Iny d.lay In Shillm.nt the dati 01 completion at goad. may be trelted by u. I' the dlle at ship.
",ent lor PUrpo..1 of Ply",ent. Comploted goodl 'hall be hald at your COli lind ,isk and WI allllll lIave Ih. rigllt to bill you lor ,elllOlllbla lIorag. and Insuranco
.·Ilen....

10. SPECIAL JIGS, FIXTURES AND PATTERNS. Any jig•• n.tur.s. pattom. Ind liko items which may: be inclUded in In order will remlin our property
without cradlt to YOU. W. will lISlum. tho mlintenlnco and replacemant e.p.nl.. at .uell it.ml. but .hlll hive the right to discard Ind scriP them Itter they hive
been iftllctiYltor _ y.ar without crldit to you.

11. INSPECTION. In,"ction 01 goad. in our pllnl by you or your r.pr.l.nlltivo will be p.rmltted insotar IS this dO'1 noC unduly intertere with our production
workfl.w. provid.d that complat. dltlill 01 Ih. in.pectlon you d••ir. ItO submitted to u. in writing in advlnce.

12. RECORDS, AUDITS AND PROPRIETARY DATA. UnI••• othorwi.. speclliCilly Igr..d in writing signed by lin luthorilod ollicer. n.lther yOU nor
lIny rep'ollftlltiv••t yours. nor any ather person. shlU hlv••ny right to ellilmin. or audll our co.1 IccaunlS. books or record. of Iny kind or an lIny mltter. or be ~
.ntitl.d to. or hlv. canlrol ovor. lIny .ngin"ring or production prints. drllwing. or t.chnicil dltll which w•• in our sola di.cretlon. may conlldor in whole or in pll" ""\
proprl.llry to oUfillves.
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(3 • 60 HP, 1 • 75 HP Elevated Lift Pump)

West Pump Station
(1 • 15 HP Elevated Lift Pum~
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THIS LIMIT!:D V.U.RAHTY h ••tend.d onl,. to the or1,lnal consuller-purchaser
of product••anufActund II)' ,l1g 'UN' IltC.

PRI"E PUMP INC• .,arunt. the product• .it ~nufactur•• to be free of dehct.
in .aterlal and vor~an.hlp. %h. warrant, extend. only to the or1,1nal
con.u••r-purcha.er and comaeDee. on the date of .al. to .ald con.u.er_
purcha.er and remain. 10 .ffect for a pedod of tv.lv. (12) -anth••
Dellvery .chedule. are not covered 117 any ".rrant, term., and all date.
V.1v.o ar. approuaate and .uIljact to cbanga "itbout lIo&1ce.

nus VAJUU.,OfTr DOCS HOT C't'".rrJ:

1. Adjustment" Dr replac••eDt of .alnt&nanc. Items, such a., lIut not
Jhlted to: ahaft paeUng and lIurlng lubr1cat10n.

2. AnI work pertor-.d to corr.ct .alfunct.1ona cau.ed by 811US.,
n.gl.1g.nce or dl.r.,ard of 'lIKE PUKP INC.'s vr.ltt.n 1nstruct10n••

3. AdcUUon.l a~1ce wrk perfoned aboy. that vh.lcb 1. nqulred to
.aUafZ lIU'I'&Dt~ revu!r-au.

•• 2'rensportatlol1 ellu·,." "al-oat, travel t1.e, 10•• of u••, or
otllu COD.equUUal cl&rv. 01' daaage.

5. An,. ....,. cau.ed 117 aaDd or abra.lva aaterlala,che.1eal deposit.,
c~rros1oD, &cta of God, Dr otJ:er ou~ide f~rc•• !oer:::d the control
of 'JUD PDU DC.

•• Electric SIOtore. a1r..a Uqvld cooled .ni'l~•• and at.her .it....
Dot of ou ..oufactva, condell..n aDd .lecu1cal cabl. furn1.hecS
wlth .~raJ.bl. pup•••anant,. lID Ues. It.... It &D7, 1. the
"arranty of the ..nufacturer of .uch St.. or item••

'7. .epa!n or nplac:..ut aad. Without autllor1zat1011 tro. PRIIlE.OKP DC. or ~.pdn .d••t othu thAD a aerv1ce facl11 tJ'
dedp.t~ .". .UIIB I'UJIP DC.

III the .ve:\t. of sDy IIraaell of thts varranty, the coon.uaer-purch..er Rust
del.1ver Dr .hlp the d.f.ctive aDit or parta, fr.1,ht prepa1d, to 'RI"3
PU:ol, INC. end I'IlIlIE PtnIP nec. w111 replace or .l'epa1r any auch unit. Dr
parta wher. the def.ct reault. fl'Oll a breacla of t:hla w.rrant~ "ithout
char,e prov.1ded aald defect occurred wlth1Jl the "arranty period. Sdd
replacement Dr npalr w111 be ..de at 'UICZ PIJIUt lac••IUKE Pent. I"C••ha11
not .. re.ponl1bl. ~or 1Jl. co.t of 1'....,....1 of u. am1 t. or parta anI! the
ah.ls-eat of a.ald a.D.1t. 01' part. to or 'roe 'lUKE PUIQ INC. plant.

PRIl'Or PUN' INC. ¥arrant, obUg.Uon "itb rec.;ard to .qu1 paent not of a. own
.anufacture 1. l1111t.d to tha wanantr actuall,. e.tended to 'RIKE 'UK' INC.
bt Sta aupplier••

Should a hll-.:r. of .uch aotol: or u,lD. occuz durlo, the "arranty
perled, the consu:er-purch..er or d..ler aUlt aDUf~ 'RI"Z PUIU' INC.
plant and foUow the ID.tnacUoDS v.lY.a.
THIS WURAlfTr DCU lien COVE! u:PAIU 01 UlLA~DfTS I'LU)E VITBO~

NOTIPIC.ATIOR 1'0 .UG 'UIU' DC. 'UoJIT DI 1'0 aDAX- all aD"LACDCnn IW:II
AT D:'IlI:Il TIWf At7TBOJlUI:D CDTI2.

'nfIS VAJ'.RAIlTr°IS UPZDSLT D LUD or AJf'l cr.v2 EXPUSS aa IftPLIED
VAJUlAHTIES nCLlJDBC U1' DlPLIEI) WUJWfTr aF JlDCLUrTABILr1T aa PITHrSS
FOR A PARTICUl-U PUJUlOS! AND or AJr'l DTBEJ OILIC.l':'IOR ON 'i'HE PoUT or THE
SELLEJl. NO ACENT, El17LOnz a. auUSDfTATIVZ ar ftE SELLER lIAS MY
AUT1fOIl1TY TO lIND T1lE snu:a to Alf'f U7IIlKATIOIf, REPRESDtTATlOtf oa
WARJlA.1fTT CONctiHI"C Tn 'IODOCT SO'U) 1J1n)!:l Tats VAJUlAJfTY. "%'JI"J:U AU NO
WAIUlANTIES nIa EXTDtD IEYOHD !U IltsClUITIOII CEO '4AE FAa BEJU:Or.
I"PLIED N"JUUJfTIES, VKOt APP1.!CABL!, SIAtJ. ('OMENa gPOR TO SAJIaI DATZ
AS TIlZ EXPP.ESS "AJUlAICT1' PROVIDE%) UOYI UD SILAJ.L, ZXa:P7 rCI VAJUWlTIES
al TInE, urDD DftI.T POJ TD I)C7UTIDI 0'~ &tpuss V1o.Jl.JtAHn'.
:Oom••t&t•• do not .110w Italt.UOD. OD how 10;'9 ~he 1l1p11ed warranty
last., ao the abov. Italtatlona "7 oot appl, ~o 7ou. The only rc=edy
prov.1ded to you W1dcr aD appllcabl. 1.pUed warranty or th. expren
WarrADty .b.llbe the r.=.dy pro~ld.a DDder the .~pre•• warranty, .ubJect
to the tel"ll••ad conlUt.lona cODt.llDed therein.
PRINE PUNP INC. ahall not be liabl. for incidental and coonsequenti.l
loss.a end dAa.,e. under the er,pre•• "arranty, .ay epp11co.ble i.plied
warranty or clala tor ne,ll9.nce, eac.pt to the ••tent that th1e li=it
Ation ie tound to be unenfor~.Able UDder app11cable .tate Jaw.
So~e atates do not allow the .acluslon or ISaitatlon of 1nc1dental or
consequential daml", ao the Above lialtat10n Dr e~cluaion mtr not IPFly
to roue
Tft •• ~a~p.ft'V alves you s~.cSrie 1'9.1 rI9~t~'oand you ~ay al.o·

·0
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~RI~~UMP:> AXIAL FLOW PUMP SUPUSEDES

............. --- fNCLO~EDLINE SHAFT C9NSTRUCTION All " ••;0'" '"Ilallct;:

.AND VERTICAL HOLLOW SHAFT MOTOR '055 Poges 1~

SECTION'A • INTRODUCTION AND ARRANCE!itI't'T or
INSTRUCTIONS

A 1.0 • Safe and-trouble free operation of'-this pump1na unit will be dependent OD proper
installation, and knowledge and'application
of proper oper~tlnl techniques. It is
reco~ended that the new o~~er study these
instruetions before installing and opera
ting the unit.

A 1.1 • Wher·e safety hAurds are know
to exist, they are described, 810111 ,.'
~~th the proper. procedures ,for .afe

operation. -

r

r

. .'
A 1.2 • The fol;owina inst~t~o~.~v.

heen arouped in the uqUez=ezo1"lll&1ly

followed to put a pu::spiDl UDlt intO.•
se..-yice.

SECTION S - DESCRIPTION of pump UDit
and intended service

SECTION C • 1ECEIVING inspection

SECTION D - INSTALLATION re~~ire-

ments

SECTION E - G~~~ installation
teehniques for co=pon~t.

SECTION F • INSTALLATION·sequenee

SECTION C - OPERATION

SECTION H • MAIh7ESANC£

SECTION I - TRO~~LE shooting

A 1.3 • An understanding of ALL of the

instr~etlons is icportant, however,

the fol1o~iul che~k list .ho~s the
hasie ite=s ehat MUST be done to

begin ope~ation.

o Verify rohat the pu=p unit and
installation site are ready

for installation. (See Section
C and D.)

o Inst~ll pu:::lp and connect to
pipiDi .y$lc. (See D 6.0 and .

Section F.)

o Connec:t to power and ve::!fy..
correct motor rotation. (See

n 8.~, D 9.0. n 10.0. and E 11.0)

o Adjust· propeller position.
(See E 12.0)

o Ve~1fy proper operation. (See
Section C)

SECTION S - DESCRIPTION OF PUY.P l'~'T ASD

Ih"TE~DED SER\'ICE

~·1.0 ~ The vertic:al 1ineshaf~ drive Axial
Flow Pump is a biBh capacity, lov head p~p.

The pumping e1e::ent. (bowl asse=bly),15 '

~euded from the bottom of the colu=n pipe
~"e:lbly. and 11 subDerled in the vater 1.0

be pumped. The colucn pipe delivers the
, vater upward to the discharge elbow, w!'-.ieh

~~ ~zmeeted to the sylte piping. A
vertical hollow shaft motor 15 zeounted on

&op ~~ the discharge elbow, and delivers

i-aver. ..dovn to the pu=piDI e1e=ent thl'oulh- '.
the llueshAft. The l1neshaft is c:ontained
vitb1u the, ahaft enc.losinE tube, which is
cmtered within the colu=n pipe. The shaft
encloslD1 tube couplings se:ve as lineshaft
bearluas, and are oil lubric.ated.

~ • The Axial Flow Pu=~ is designed to

transfer water from a receiviea sueI' to a
.btahe;' 1:eve1 through a pipe 11ne. The pu::::p
s.. ~~nly used to move cool, dur, fresh
_ter; however, it can he used for any ler
~ce ~hat is ~~thin the design capabilities
Df. 'dl~ pu:np, and with other l1C;Uids, provided
t.bi·1.fcluid does not attack the ~terlals £1'0=
wb1c:h the pu::lp is constructed, or does not

, '.

couta!D solids that \r.)ulc! plug or cle.:.!.ie

the pu=p.

St-~IO~ C • 1ECEIVI~C INS'ECTIO~
,

A copy of ehe sales order, listing all
.eparate 1~e=s shipped for the order, is
aent with the ship::ent as a pac.kirog list.
Vulfy that all ite::ls shD~,,:, on the pac.kin&

11at are account ed for. ',,:1"/ shortages,
Dr da=age to any of the ite:s in the ship· .
lIIeDt, are to be reported in acc.ordanc.e with
I.C.C. r~lations. (~OTI: Do not install
G,r operate a unit that hu bee~ ~&ed.). ,

The pump rotating dement s"~uld. turn ,.-1th
a coderate effort, ~~tho\:t bi:-.tifti. Exhibit I
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Oil Reservoir _-..

Solenoid Valve
And Drip Feed
Valve

Tubing Tension Nut

Column Pipe

Shaft Enclosing Tube
Coupling and _

Line Shaft Bearing

Diffuser Bowl------ •

Suction Case - __.:-.~
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Vertical Hollow
l..------ Shaft Motor

:..... TopShoft

Discharge Elbow

;-------.;·~Shoft Enclosing Tube

- Line Shaft Coupling

L_--------Diffuser Bearing

l!-_------Prepeller

D!-_-----Suction Case Bearing

..-._---- Strainer

Typical Arrangement of
Axial Flow Pump Component
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D 8.1 - VOLTAGE (HaxillNll1 devi.~ticn.

line-to-line). : 10: of no:i~al

voltage st~ped on motor ~.eplate.

Exhibit I
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.~o support the operatins weight of the
pump unit, and to hold the discharge in
proper alignment with the system piping.

~ - PIPING. Pipe size, should be
selected to minimize the head against whi~h

the PUlllp must operate. All piping must be
naturally aligned with the pump, and indepen
dently supported near the pump connection.
to prevent strain on the pump unit. ~nen

~ Dresser type coupling is used to' connect
the srstem piping to the pump, tie rods
from the discharge pipe, across the coupling
to the pump discharge elbow, are reco~ended

to prevent hydraulic force f~om .eparatins
the joint. Valves that can be set to
throttle, or restrict the flow through the
puop and piping system, are NOT RECOXX!:.\ll£D.
(When the system head demand increases,
the power d~nd also increases.) If the
discharge pipe outlet e8D' }JecoCie subalerged,
a flap gate valve is recomcended to prevent
reverse flow. Ilhen a flap gate valve is

not used, and there is a risk of reverse
siphon action when the p~p is stopped,
an automatic siphon breaker valye should be
installed at the highest point on the
discharge pipe.

. .
.!Ll:.2 - tiETERlNG. When the perfor.:-oance of
the PUQP is to be monitored, ga~ges can
be installed to indicate p~~p di$~harge head,
sump water level, and flow rate. Refer to
Berkeley Pump Company for information ~n
meters and gauges, and recommended lo~ation.

.£..!.:.Q - EI.ECTRlCAl. PO~R SUPPLY. The el ec
trie motor furnished with this p~~p ~nit

is designed to operate with a po~er supply
having the voltage. phase, and fre~~en:y

characteristics seamped on the motor r~e

plate. To obtain satisfactory operation
fro~ this unit, electri~ characteristics of
the power supply =ust be within the follo~ir.&

licits, as established by the ~atior~l Ele~

tric Code. HEMA, and pump power de=a~d

characteristics:

SECTION D - INSTALLATION lEgUI1EH!~LS

.!L.!:j! - THE SUMP. The IUl:lp must be designed
to supply an evenly distributed flow of
water to the pump suction bell. Uneven
flow en~ourases vo~tex formation, noisy
operation, and ~analso increase power
consumption. Sump velocities must be kept
as low as possible, preferably below one
foot per second. The location of the pum~

in the s~p ~an be very important for
satisfactory operation. Guidelines for the
desisn of sucps are available from Berkeley
Pump Compan)'•.

ll:! • TUSK SCREEN. Stdngy material, and
solid obJe~ts that are too large to pass
t~roush the pump, must be prevented from
enterlna the pump intake. Properly spa~ed

trash racks, or other suitable screens, can
be installed at the sump inlet openings.
NOTE: The SUClp must be thoroughly cleaned
before the pump is installed and op3raced.
If provlsioa is not made a~ the SUl:lp lalet
to exclude trash, a straiaer MUST be ·in
scalled ~n the pump suction case. Basket
stralne~., end strainers with antl-vortex
plate_, are avai~able from Berkeley ~p
Compan)'.

.!Ll:.2 • $J':ETY. The flowing water in the
su."lIp con be very hazardous. All openinss
at the top of the sump should be ~overed

for safet)'. ond to prevent solid objeets
frOID fdUnS tnto the sump.

~ • ,~~ SELECTION. It is presumed that
the pump co~p~nents ·have been selected to
~~tch the performance requir~~ents of the
system with which it is tq be applied. The
column pipe Asse=bly must have sufficient
lensth to p~ovlde the required minimum sub
mergen~c. when the surface of the water in
the sump 1, at its lowest possible level •.
Yhen the elevation of the water will vary,
it is reeo::~nded that a s~~tch activated
by the l1q~ld level be installed, to stop
the pump ot the minimum submergence level.
to preyent possible d~se to the pUDp.

B...1.:..2 • HOL':\"TING. The supporting structure
m~st havo .~f£icient strength and rigidity

,;

r

r

..•
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D 9.6 - The motor must. be prot.ected
against overload.

D 9.7 - Thermal overload elements in
the motor control must be properly
sized for motor full load eurrent,
with amb.ient t.ecperature eompen
sation. Each eurrent carrying
conductor must be protected.

D 10.0 - LOCAL APPLICATION REQUIREMENTS.
Local electrical codes, or operating cond!~
tions, may re~~ire additional consideratior._

D 10.1 - LICHtNING ARaESTORS.
D 10.2 - CROm.1) FAULT II\"TERRUPTOR.
D 10.3 - UNDER VOLTAGE RELEASE.
D 10.4 - TIME DELAY - If unit. is under

"auto:atlc" cont.rol by A pilot
device, whereby the unit 1oIOuld
researt on resumption of power,
a tLme delay switch is suggested
to delay starting of the motor until
any reverse flow has stopped.

D 10.S - SPACE HEATER FOR ~OTOR.

SECTICS E - CENERAL INSTALLATION TECHNIQ~~S

FOR COHPONEr.'TS

Berkeley Axial Flow pumps are custom manu
factured units, using standard components
that are specifically arranged with pipe
sizes and overall length to suit the
applie&tion and pump site.

The assembled length of the p~p unit ~ill ~,

often exceed the freight carriers limit.
Therefore, the pump 1s usually shipped
as co=ponents, which are·ass~bled as'
the unit is inst.alled into the Su::lp,
follo~~ng the complete se~uer.c:e listed
in Seetlon F.

D 8.4 - AMPERACE, (Sinile or 3-Phase)
The highest amperage demand of any
leg must not exceed the Service
Factor knps staoped on the Nee
plate.

(3-Pha;e only) - "hen operatins
in the correct direction of rota
tionunder.load, amperase demand
on any leg must not exceed .5"
deviation frOID the averase of all
three less. (See Paragraph C S.O
in Section G - OPERATION, for
verification procedure.)

~ - ELECTRICAL CONTROL DEVICES AND
SAFEty. The pump unit will'be started arod
stopped by a motor control syste::l. TbJ.s
may either be manual control, or automatic,
under the control of a pilot switch.

(NOTE: A sisn 1o-arning operators that the
~~ch1ne is automatica~ly controlled, and
could s~art at any time, must be posted
1n clear view of anyone near the pu=p.)

Every effert I:'.:st be cade to assure SAFE
OPERATION.

D 9.1 - CROt.'NDI~G - DANGER - A CR.OUND
FAULT IN AN ELECTRIC PoWERED
~.ACHlNE, ~E THE POTE."lIIIJ. OF THZ
FR.A.v.t OF THE HACHISE IS SICSIFI
CAlIIUY RAISED ABOVE "CROUND"
POTE.""TIAL, AND \lHERE A PERSON
CAN CO:IIACT TKE EQUIP~.£a""T OR ITS
ENVlR.ONMENT, REPRESENTS A LIFE
fI.AZARD.

TKE FRAME OF THE ELECTRIC MOTOR
OF THIS ~~CHI~E MUST BE ELECtRI
CALLY CO~,..t:CTED TO "CROI.;ND"
(CROl.'f'."DED) FOR SAFETY. REFER TO
~ATIONAL ELECTRIC CODE FOR
PilOCEDl.."RES.

===========-===-'T""-==:=oa""""""'""........:::11==-====~
D 8.2 - ELECTRICAL A.~LE BEnlEEN PHASES D 9.3 - All vidng must be enclosed '

(3-Phase only), 120·. in metal conduit.. "

D'8.3 - FREQUENCY DEVIATION, ~ zero Hz D 9.4 - A properly sized circuit break~r,

from nameplate value. or fused entrance switch. must be.
installed on ,the line side of the
motor starter. "to protect the power
supply system.

D 9.S - The starter switch contac~s

must be properly sized for the
operatins voltage and amperage
deoand. •

D 9.2 - All electrical controls and
Exhibit I s\:1tches must be enclosed in
Sheet 48 of8S grounded metal e::elosures.
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~ - COLl~ PIfE A~~ DISCHARGE EL!O~.

Large diaoeter pipe is used to fabricate the
discharge elbow and col~n pipe. to minimize

.Exhibit I
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r

When ~he overall length "Ul permit unit
shipment, ~he pucp 1s fa~tory asseQbled,
ex~ept for the ~otor, ~hichls always
shipped in a vertical position, and the
oil reservoir group, ~hich is separate.
After the pUtllp u~it and installation site
are ready. rabe the unit and route into
the ver~ical position. Use care to prevent
daoage to the pumping el~ment. Attach the
strainer, .if used, and 10\ler the unit into
position, following ~he sequence listed
belo\l, starting at Item F 12.0.

E 1.0 -.Any foreign material (packing mate--dal, et~.) must be removed from the pump
and asso~iated ac~ess~ries.

!...L.2 - All threaded Joints and mating
surface. ~st be cleaned, to permit ready
assembly and proper fit. Clean ~ith wire
brush and solvent.

.!2..:! - UQUII.ED APPARATUS FOR LIFTING

E 3.1 - Adequate lifting apparatus,
vhlch will provide controlled
raising and lowering, without side

·s\ooay.

! 3.2 • LiftiDg slings, with sufficient
le~&th to permit lifting of various
compo~ents without interference.

E 3.3 - Two leeaths of structural steel
beae. with sufficient. strength to
bridge curbing and support pump
'fctions during ass~bly. Attach
be&~, with bolts to channel iron
clips provided on side of col~n

pipe.

t 3.4 • Assortment of eye bolts, nuts,
Iand ~ashers to be used for rigging

sections.

E J.5 - Be very cautious when \oOrking
near suspended loads. Do not \oOrk
under a load. Wear protective sear.

~ • RIGCISG FOR LIFTING

E 4.1 - PL'MPING ELEHENr (Bo~l Assembly) 
Attach sling to eye bolts temporarily
insealled io diffuser flange.

E 4.2 - COLl~ PIPE, LINESHAFT, k\~

Sf:.AFT ESCLOSINC TL'BE - '-'hen the.

.'

crane has suffi~ient height capa
bility, the column pipe can be
lowered down over the shaft and
shaft enclosing tube, ~hich has
been previously installed on the
next 10\ler section. Otherwise, the
shaft and enclosing tube must be
inserted into the column pipe Sec
tion, and the entire sUb-asse=bly
will be lifted as a unit. Te~ra

r1ly install an eye bolt into the
lower ·column flange. Bring a rope
down from the eye bolt and uke a
clove hit~h around the shaft
encloslng tube. Bring the rope end
on down and make another clove
hitch around the shaft. Maintain
tension on the loose end of the rope
at .the shaft knot during lift to
prevent the shaft from slipping.
Rig for lifting by attaching lifting
sling to eye bolts installed in the
upper column flange, or to cl~ps

attached to colUQn assembly.

E 4.3 - DISCHARCE [LBOY - Attach lifting
sling to eye bolts in the upper
flange.

E 4.4 - BASEPLATE (When used) - Install
eye bolts for ateach=ent of li£ti"l
sling.

E 4.5 - MOTOR STA~D (When used) - Attaeh
sling to eye bolts in top flange.

E 4.6 - COMPLETE U~IT (Yithout motor) _
Attach sling to eye bolts in upper
motor =ounting flange.

E 4.7 - HOTOR - Attach sling to lifting
lugs provided on the motor fr~e.

or in the case of scali motors.
attach sling to two eye bolts s,=e-cd
into the upper end shield of the
motor.

CAUTION: Do not lift the entire
unit ~ith a sling att~ched to the
motor·.
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COUNTEJl-CLOCK\lIS£ pumps have
LEFTHAND threads.

the laces of shaft ends butt'
together in the coupling, to
as.ure control of angular alIgn
ment. Shaft lengths are coordi
nated with col~n pipe· and s~~ft

enelosins tube sections. Top
shafts have a key way for the drive
coupling gib key, and a long runnir.g
thread tpr the t.op shaft nut. Top
shaft nut threads are righthand,
except 1-15/16 inch and larger,
which are lefthal'ld.

~ 7.2 - Lineshaft couplings are machin~J

froa ~~~~g~t bar st~ck, and have
internal lathe cut t.hreads, which
tighten in the direction of rotatIon
under load. A small hole is drilled
through the aide of the coupling
at the midpoint" to vent air while
the shaft 1. being installed. The
e:le, of the shaft should butt at

the cidpoint of the coupling, which
cen be verified through the vent
hole.

!..!:.Q - SfoI.AF1' ENCLOSING TUBE Afo,"D BEARINGS.

The shaft enclosing tube is furnished in
sections, which are joined to each other
t~e ends by bronze couplings, which also
serve as alignment bearings for the p~p

lineshaft. The ends of the tube sections
must be butted tightly during installatLon,
to provide alig~ent of the pump unit
bearing system, and to seal against le~kage.

Internal threads are lathe cut in the ends
of the tube sections, and tighten in
the direction of pucp rotation., The ends
of the pipe sections are machined si~l

taneously, to assure that the faces a~e

parallel to each other, and perpendicular
to the centerline. Two five foot sectLor.s
and one bearing are factory pre-assembled
on a ten foot length of shafting, to"
create a =odular unit for ease of ass~~ly.

If necessary to ass~ble a ten foot r.~~~le

in the field, proceed as follows:CLCCJGl15£ pumps have ItlCKI'HAHD .'
threads. Exhibit I
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friction loss and velocity head. A taper
section is used to expand from the pumping
el~ent bowL size to the larger col~
size. The discharge elbow outlet is
usually plain end pipe, ~-O~; connection to
the sys·tm pipina with a Dresser type
coupl1nS. A flange with resister fit is
prodded at the top, for mounting the motor.

Short units have the discharge elbow and
taper piece welded together as a siDgle
piece. These units are U$UAUy shipped
pre-.sse=bled with the pumping eleQent.

Longer units have separate discMrae elbow
and taper column sections. Very long units
will have one ,or more straight inter=ediate
.ections. Separate sections are joined by
flanges.

.!.!:.,g - FLANGED JOINtS. The CC1\:::1 pipe
section. and discharle elbow are ~oMected

together with flanaed joints. The flanges
are machined flat, perpendicular to the
s~Alt centerline. MAle/fe=ale reglste:
fit. are provided for concentric alig:=ent
of the sections. It is not co::=on prac:tice
to seal the joint, since leakage is minimal.
H=~ever, if a leakless·joint is desired,
a thin ~oating of plastic gasket o~ silas tic.
sealant can be applied t.o the flaDge face
just prior to a!s~bly. Tighten·flange
bolts In opposia! pairs, to assure even
closure of the joint. Verify that the
joint is closed all around.

~ - SHAFTINC AND COUPLINGS -

E 7.1 - Prior to shipQent, line s~~ft

ing is straightened to within O.OOS
I

inch maxilll".Jnl total indicated runout.
Control of vibration and bearing
wear will depend on care and
handling and assembly 01 s~~£~ing.

Shaft ends have lathe cut t~.reads,

to keep clearance t.o a minimum for
radial aligament control. Shaft
threads tighten in.the direction
of pUZl:p rotation. (See Section
£ 11.0, "Aotation".)
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E 8.1 - Thoroughly ~l~a one bearing.
one ten foot leagth of lineshaft,
and two five foot tube .ections.

E 8.2 - Coat the threads of the bearing
with 011. " One end of the bearing
is turaed" back on the O.D., to pro
vide a wrene.hina surfat:e. This
end of the beadna .1. to be on the
~pper side in the final asseQbly.
tngase the beadng iato the end '
of the section of .haft enclosing
tube, and st:rew bearing ha.lfway
into the end of the tube.

E 8.3 - Coat the shaft .urfaee with otl.
Slide the shaft ent:losing tube set:
tion, with bearing in plat:e, onto
the shaft.

E 8.4 - Sli~e ~he set:ond five foot
length of shaft eadoling ~ube down
over ~he shaft, aad st:rew onto
bearing protruding from the.~irst

section, leaving a gap approximately
1/4 inch between the tube eads.
Apply pipe Joint ~oClpound, or othel'
oil and \later resis:ant sealant,
into the:gap.

E 8.S - Screw the twa tubular sections
into tight butt contact, \11th twa
large pipe wrenches, squeezing out
all excess sealant. CAtrrlON: The
tube joint must be tight eaouah to
prevent leakage of water into the
tu~e through the joint, however,
over tightening of the shaft
enclosiug tube section can result
in compressive fa~lure of the pipe,
resultiag in a flaring at the ends
of the pipe sections. Such a
failure caa cause a lIIlsal1gtlClent
of the shaft enclosing tube and
shaft bearing system. Do not over
tighten the tube joint.

t 8.6 - Wipe excess sealant off outside
of Joint, and inspect to verify
c1-oat the tube ends are butted•.

!....!J! - ASSE2iBLY OF THREADED 1'~RtS. Shaft
and shaft enclosing tube sections are ,..

matched for length with column sections,
to provide proper "stick-np" during ass er.lbly ,
and must be properly combined prior to
a55mbly.

The lineshafting and shaft enclosing tube
threads un be cross threaded, if ur~ is

Mt taken at t.he beginning of an engagement.

NOTE: ~en using pipe wrenches to tighten
a threaded joint, DO tiDt bend the shaft or
eqclosing tube. Set wrenches with handles
adjacent to each other, so that only torc;ue
is applied, without force to the side.

Coat the shaft threads with all.

Center the lineshaft perpendicular over the
.shaft coupling. With the weight of the
shaft forcing down, 51o\o:ly rotate the shaft
BACJa:A.RD (Lo't-sening direcdon. See "Rotation,
Section E If.O), untU the threads un be
heard, or felt,· to "click", indicating that
the threads are aligned for proper engage
ment,then route the shaft FOR~ARD (tighten
ing direction), into the coupling. Tne sh.!ft
s~~uld se~ew into the coupling threads by
band. with very little resistance, until the
shaft ends butt. ~f resistance is excessive,
determine cause and t:orrect before proceeding.
Use two scali pipe wrenches, one on the upper
shaft and one on the ~oupling, and apply just
e=ugh torque, to verify that shaft ends
are in firm contact. CAUTION: Over-t~rGuing

can gall the shart faces, and cause misali,n
mente .Final tighteniug ~11 be accoClplished

.by applyiag A torque with the motor as des-
cribed in Paragraph E 13.0, "SHA.Fr tIClrrESISC;".

Tne shaft enclosing tube thread engag~ent

procedure is the sace as for shafting,
except that sealant 1s used, and the joint
is butted tight with wrenches.

'E 10.0 - VER.tICAL HOLLOt-:SHAFI MOtOR D?IVE
COl.'!LINCS. the p:.cp shaft passes up\;ard
through the hollo\o:shaft of tne motor, to
the drive coupling at the top of the ~,tc~.

The hole in the motor shaft is substantially
larger than the shaft, to slc~liiymo:or

installatlon. The drive coupling is bcrEd
a few thousandths over shaft diaceter, to
aecurately'cent~r the shaft. The,drive

Exhibit I
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coupling MUST be removed while Installing
the ~tor, to ~inicize the risk of contact
with the top shaft, while the motor 1s
being lowered into place. VerIfy proper
rotation before installing the drive
coupUng. <See E 11.0.). .

. ".
two kinds of drive ~ouplinas are used with
the vertical hollowshaft motors for Axlal
Flow PuClps.

E 10.1 - The "Self Ilelease Caupllns",
(SIC), i. fitted over drive pins
at the top of the motor shaft,
and 1s held 1n place by the weight
of the shaft and propeller, and
operating down thrust. If the
lineshaft £hould unscrew due to
accidental application of torque
1n the revers. directloft~ the
sac will rise on the drive pins,
minimizing ~i5k of dama~e to the
1ineshaft. NOT£: If this should
happen, all shaft threads ~t be
properly tightened before the pump
1s operated. (See.£ 9.0) The
SIC ~an be used with both ~lockvise

and counter-cloc~ise PUQps.
WARNINC: Pu=ps with Self Release
Couplings will spin backward when
power is shut off, and if the &count
of water returning through the p~p

15 sufficient to sustain proloftied
bac;k spin, the unit can attain very.
high rotative speeds, which can
cause damage to the pucp. Inthis
case, an automatic check valve must
be installed to prevent back flow
through the discharge pipe.

!

E 10.2 - The "Non Reverse Coupling",
(NRC), will prevent rotation in the
reverse direction for any reason,
!~c~ as back srift on shut do~~, or
electrical .phase reversal: The
~&C 1s available for counter
clockwise rotation only. Depending
on the motor manufacturer's design,
SOQe NRC couplings are bolted to
the top of the motor shaft. Others
fit do~~ over drive pins. as with
the SRC. Exhibit I

Sheet 52 of85

E 11.0 - t'.oDEL NUMBERS AND ROTATION. Berkel
Axial Flow ~p IDodel nUlllbers are a ~oClb!"",.

tl~n of two sets of nUlllbers. The last two
digits are the nominal diL~eter of the ~ro.

peller. The one or two dilit set preceding
the propeller ~ia"meter shows the size of .
the colUllln pipe and discharge elbow.

The direction of pump rotation is dete~in~d

~-hen looking do~-n f1":I: the top.

Hod.ls with ODD.nUlllber propeller diameters
(07, 09, and 13), rotate CLOCtalISE. and
have lICHT-HAND lineshaft· and shaft encle. ~ :. r.&
~lJbe threads.

Models with EVEN nu=ber propeller diamete=~

(10, 12, 16, 20, and 26), ~otate COUNTER
CLO~"''''ISE, and have LE:F1'-HAND lineshaft
and shaft enclosing tube threads.

WJlNINC: OPERATION IN REVERSE ROTATIO~ Of"
A Pt;YOP WI!n r~ED LINESHAFr CAN RESULT
IN DI,.'iACE TO THE SHAFTINC AND OTHER
COHPONENTS. (See E 10.0.)

Before the motor drive coupling is install~d.

remove protective covering fro= the c:lt~r

openings, turn motor shaft b1 hand to check
for free rotation, then by IDomentarily

"energizing the motor,.check the unit Cor
correct direction of rotation. If rotation
is "wrong, interchange any twa IDotor leads
to reverse the direction of rotation of a

3-phase IIIOtor. FGr single-phase motors,
see metor manufacturer'. instructions for
reverains·

E 12~O - ADJUSTHE~1r OF PROPELLER POSITIOS.
The propeller position Is adjusted, ~efo:~

startin& the unit, by raising the propelle~

and shaft and syst~ with the top shaft
nut at the motor drive coupling. After
the motor is installed, and correct ~ota-

tio is verified, .ssemble the drive couplirE.
gib key, a~d top shaft nut at the top of
the motor. Run the top shaft nut do~-n en
the top shaft thread, until the bottom face
of the nut contacts the upper lace of ..the
motor drive coupliDg. At this point, the
propeller is at the lowest pOSition. Mea
sure the distaace frOID the upper fac~ of
the nut to the top of the shaft. Care!ull~

turn the top shaft r,;t do"'~ on the shafp.
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thread, to raise ehe shafting and propeller
systc= approxlmately 1/4 lu~h. This adjust
ment is uot ~rieiul, but ehe shaft and
propeller must be free to rotate. Align
a hole in the top shaft nut with a tapped
hole in the drive50upliug, and install
the top shaft nut, lo~k s~rew.

E 13.0 - SfI.AF1' TICHI'ENINC. \lben installing
shafting t use only enough torque (with scall
pl~e wrenches) to be sure that the ends of
the shafts are in ~onta~t. (See E 9.0.)

After ~ocpletion of the inseallation, and
afur p:-opeller podtiou ls adjusted, J:lOcen
tadly apply power to just bring the motor ,',
up to uor=al operating speed, then stop
!=Qediatlly. The starting impulse of ,the
motor will c.&use all sections of shafting,
to tighten without any si~e loading. Afte~

tightening shaft threads, verify ~orrect

pr~peller position. (See £ 12.0.)

SECTION r - INSTALLATION SEOUENCE

.Lh2 ~ CHECK our and prepare unit and site
for installatlon.

~ - SET bowl asse=bly ~ecurely in a
vertical politiou alongside the installation
opening, P:,ovid'e ~lu.:'an~e fo:, su~tion case
bearing by blo~king under su~tion bell.

~ - flEPA1£ the bottom ~olu=n sectiont
shaft, and shaft enclos1ng tube for ssscbly,
and rig for llfting. 'repare all threads
fo:, sucbly. Lift ~l=n, shaft, and tube
group over bowl asse=bly. Keep tension on
rope to tighten clove hitches, to prevent
slipping.

~ .' COAT shaft threads with oil. Screw
into shaft coupling untll' shaf t ends butt.
(See E 9.0.) Coat the bearing threads vith
oil. Sere~ shaft enclosing tube onto bearing
threads. Apply sealant, and make up tight
with ~enches. (See E 8.0 and £ 9.0.) Remove
rope and eye bolt.

L.!:.Q - tloAXE-UP flange joint between bottoc .
col~n sectlon and bowl .ss~b17. Ve~ify

that Jolnt is completely closed all around.

~•• LIft column and pc=ping element sub
assecbly to give enough clearance for the

, installation af the strainer.

~ ~ INSTALL suction strainer (when used),
If a strainer with anti-vortex plate h,
used, strainer guide vanes'must be aligned
with ~he suction bell ribs. Hark the top
0'£ the strainer to show the location af one
of the gUide vanes. This vane must be
aligned with'be dire~tion of flow in the
sump, to =iDimize interference~ As the
pump is lnscalled, keep the ark pointing
in th~ proper direction.

F 8.0 - LIFT ~olumn and bowl Sub-Assembly
.And lower lnto installation opening.
Support sub-Assembly with ~ross b61lU
bolted against the channel iron brackets
on the column pipe.

.U:.2. - PaUl. approximately one cup of
lubri~ting oil (See H 2.0) into upper end
of shafe enclosing tube. Ins:&ll bearing.
Install lineshaft ~oupling.

r 10.0 - INstALL intereediate sections
(when used) following F 3.0 through F 9.0,
above•

F 11.0 - 'REPARE the discharge elbow and
upper sections oEshaft enclosing cube
with top shaft, And rig for lifting. Lift
ove:'sub-Ass~blyin the installation
opening. ~.ke-up shaft and shaft eaclosin&
tube. Lower the discharge elbo" into
pOsitior., and make-up flaQie join~.

NOTE: If discharge elbow is to be lo~ered

over shaft and shaft enclosing tube pre
viously installed, guide the upper shaft,
aad shafe enclos~ng tube carefully throu£h
the hole provided 1n the discharge elbo";t
to avoid damage to the upper shaft and
shatc enclosing tube.

r 12.0 - aIC the entire unit fa: lifti~4.

Raise the unit to clear, and re=ove the
support beams. Align with the discharge
pipe, And lawer the .nt.ire unit. into
position in the installation opening.
Supp~rt the unit with the puap mo~~ting

angle iron se~tions, or baseplate (if used),

F 13.0 - ASSEMBLE the packing cup studs,
gasket, and ~he, packing cup into the
discharge elbow,· and secu:-e in place
with nuu. Insult'i.he O-ring and p.clcing
sleeve over Ch~ shAEc eftc:-losl~g c'~be In th~

'Exhibit I
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down over dr1ve pins, and are not bolted.:

F 20.0 - INSTALL gib key and top shaft nut.

F 21.0 • SET propeller position. (See
E 12.0.) .

F 22.0 - INSTALL oil reservoir and conne~t

oil tube to tension nut. Conne~t solenoid
valve leads to electrical power. Fill
reservoir with 011, (See H 2.1.)

F 23.0 - HOKE~~ARILY enerlize the unit to
tiahten shaftlna. (See E 13.0.)

F 24.0 - CHECK propeller position, and
.~ock top shaft nut to drive coupling.

F 25.0 - REPlACE 1Dotor canopy.

F 26.0 - VERIFY a safe destination fa; the
~ter to be pumped.

F 27.0 - START the unit, and. set the oiler
drip feed valve to a flow of 6 to 10 drops
of oil per minute. While the unit is r~n-

~!r~, plaee index finger on the side of the
tension nut, such that the finger touches ~
the side of the tension nut and the top of
the packina cup simultaneously, to che~k

for relative motion between these t~ parts.
If the tension nut Is felt to be rockir.g,
relative to the packing cup, stop the unit
and tighten the tension nut.

F 28.0 - UNIT is now ready for service.

SECTION G - OPERATION

£..hQ - STAllTlNG. The unit will start when
the control system actuates the motor star
ter to energize the motor. The lubri~ation

systeQ solenoid valve will automatically
open. Refer to Paragraph H 3.1 for adjust
ment of lubrication system flow rate valve.

C 2.0 • STOPPI~~. The unit ~ll1 stop auto
matically when the control system deactivat~s

the motor starter, de-energizing the motor.
the lubri~ation system solenoid valve ~ill

close, stopping the flow of oil.

~ • OBSERVE OPERATION. "''hen the pu:::p
and system operation has been stab~lized,

verify that the pump unit is operating
properly. .Observe the follo~~ng:

C 3.1 • VIBRATION - All rotating ma~hines

can be expe~ted to produ~e so~e

pactdn& cup. Pour about one cup of 011
into the top of the shaft enclosing tube.
Install the tension nut. Tighten the
tension nut securely, to.compress the O-ring,
and to pull the tube and bearing~ into
straight allgn~ent.

F 14.0 - TEST the top of the motor mounting
flanae with a spirit level. Check both
parallel and perpendicular to discharge
centerline. Adjust the mounting as nee~s

sary to.make p~p vertical centerline plumb,
then lock pump mounting.

F 15.0 - CONNECT pump discharge elbow to
discharge piping system.

F 16.0 - J.EM~VE motor 'canopy and drive
coupling. Cover openings in top of motor
to prevent entry of foreign material. Rig
motor for lifting, and raise over unit.
Lower carefully over top shaft. Do not
permit contact between top shatt and motor
quill. J.otate motor as necessary to align
the conduit box with electrical power.
Engage motor onto the register fit on
motor mounting flange, and verify that the
sap is closed. Secure' In place with bolts.
~en the motor Is bolted In place, the top
shaft MUST center in the motor quill. If
the shaft does nQt center, shaft may be
bent, or unit may be misaligned. Tempora
rily fit the Sib key into the key seat, and
use a crescent wrench to rotate the shaft
lrO' in the direction of normal pump rota
tion. A bent shaft will change position
~hen rotated. If shaft is not centered, but
does not change position when rotated, motor
~~y not be seated properly, or the pump ver
tical centerline is not plumb. Locate cause
of misalignment and correct.

F 17.0 - CHECK motor lead grouping against
na~e plate diagram for the available voltage,
and a~ke electrical connections for.motor and
control. (See Paragraphs D 9.0 and D 10.0.)

F 18.0 - CHECK rotation. (See E 11.0.)

F 19.0 - INSTALL motor drive coupling. Tigh
ten ~AC coupling hold down bolts in accor
e.~ce with motor manufacturer's specifica
tion. (Selt Release Couplings are fitted'
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vibration, however, excessive vibra
tion ~n reduce the llfe of the unit.
If. the vibration seems excessive,
discontinue operation and refer to
"Trouble Sh~oting" section of this
instruct1on~

C 3.2 - NOISE - When the unit is opera
ting under load, listen closely for
unusual sounds that might indicate
that the unit is in distress. Deter
mine the cause and correct.

C 3.3 - OPERATINC TDiPEllATURE - During
operation, heat is dissipated frolll ....
the frame of the electric motor.
After a short period of ti=e, the
surface of the motor frame will be
quite warm <as high as HO-F),. which
is normal. If the surface te::?ua
ture of the motor is excessive, dis
continue opera tion, deter:.1ne cause
of excessive temperature rise, and
correct.

The PUQP unit is cooled by the
UC;Uid flo,,"ing th:'o\1&h it, ~:ld will
normally be cool to the touch.. .

~ - OBSERVE PERi'OR.!".ANCE. Vhen all pipe
lines are filled, and the pu=~ and syste=
are operating at a steady state condition,
verify that the flow rate is satisfactory,
and that the power demand is tJt:lra:al. Observe
the su=p, and verify that flow is satisfac
tory, without excessive turbulence or severe
vortex funnel fo~tion that could carry
air down to the pump intake.

~ - VERIFY SAtISFACTORY 3-P1".ASE BALANCE.
(3-Phase llIotors only.) When operating in
the correct direction of rotation at intended
load, the a:pe:age demand OD any leg must not
exceed five percent deviation fro= the •
average of all three legs. Verify as follows:

If the output ter=inals on the ~gnetic motor
StartEr s~itch are not already identified,
label the "ll"' "L2", and "l3". After
correct direction of motor rotation is veri
fied, label the cor.~~ctor5 from the motor
"r" "T" and "I3". according to the cor-nee-l' 2'
~ion ~o the starter, te~inals. This is the

..~
"

first connection combinaLlon in a sequence.

St.art the unit and A~hieve steady state
outpu~. Heasure And record the amps in the
three'legs. Add the three amp readings to
gether and divide by three, to obtain the
average.

Subtract the average amps from each of the
three leg reacUt3gs, to determine which has
the greatest difference (deviation) from
the average. Divide the sreatest deviation
by the average, then multiply times 100 to
obtain·the percent.age deviation.

If the greatest deviation 1s less than s~,

then 3-pbase balance is acceptable. If the
greatest deviation exceeds 5%, the system
is uot well balanced and a second connection
must be tried. At the te~nals to the
motor starter, reconnect motor lead T1 to
terminal L2 , 7 2 to L3, and '%'3 to LI • The
motor vill continue to operate in the aame
direction. aepeat the readings and calcu
late the percentage deviation as above.

If the deviation still exceeds St, reconnec:
in the third combination with '%'1 to L3,
'%'2 to L1 , and T3 to L2:
Repeat the readings and calculate the per
centage deviation. If a satisfactory com
bination is found,. mark motor leads for
future re-connection. 1£ the greatest
deviatlon cannot be reduced to· less than
S% by one of the three combinations, consult
with the power supplier.

SECTION H - MAINTENANCE

.!!...b.2 - KEEP THE STRAINER AI\"D SUXP CLEAt\.

l!....!:.Q - PLilFOR!iANCE. Observe the output
of the unit periodically, and ~o=pare.

against its recorded iftitial performance.
If performance has changed noticeably,
determine cause and ~ke adjusb:ent, or
repair as necessary to recover original
performance.

~ - LUBRICATION.

H 3.1 - '"The linesbaft bearings are
lubricated with oil. A covered
011 reservoir ~ith sufficient ca?a
city (4 qts.) for about 72'hours cf

Exhibit I
Sheet S5 of85



INSTALLATION 6055P1
PeU

PRIME PUMP, INC.

"'"I

continuous operation, is mounted at
the top of the pump, above the ten
sion nut. The 011 1s contained in
the reservoir ,.t atmosphedc pres
sure, and is iravity fed through a
tube to the tension nut, located at
the top of the dhcharse elbow, or
1n the base of the motor lIIOuntlD1
stand, frOID where it drips downward
into the shaft enclosing tube" to
the l1neshaft beadngs. A .olecold
valve allows oU to flow only when
the pump is opuatina. A sight feed
valve 1. furnished to provide for
adjustment of 011 flow to lines:twft
beadngs, set at approximately 6 to, .
10 drops p~r minute.

Check oil reservoir periodically,
and add oil as uecessary to main
tain an ample supply. Alwys refit
oU reservoir lid properly after'
fUling.

The oU used should be an ISO visco
s! ty srade 32 turbine or machioe 011,
stored and applied with clean con
tainers. See attached list for sOllle
oils that are available.

H 3.2 - The suctieu case bearing 1s
packed wi~h graphite srease dur1t11

assembly, and does not require 1'e
lubric&tion service.

lL!:.Q - PERFORMANCE AND FARTS INFORMATION.
Performance curves, and parts identification
dravings and lists, are available for your

Berkeley Axial Flow ElmIp. TJtis information
can be ob~lned from your authorized Berkel.),

rUClp Cocr.pany dealer, or by calling Berkeley
I'uclp Coa:pany, toll free (,within the Uoited

States except California, Hawaii, or Alaska)
at (800) 227-1088 or toll (415) 843-9400, or
~~ite Berkeley r~p Coa:pany, r.o. Box 2007,
Berkeley, California, 94702. ALYAYS refer
to !iODEL NUM3ER and SERIAL NlJMBER of unit
when requesting this info~tion.
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SECTION I - TROUBLE SHOOTINC - The reliabi
11ty and performance of ~ERJCELEY Uial Flow
Pualps have been proven over lD&~y years of
service vlth units that have been properly
applied...nd maintained. If opuatiq pro
blem. should appear, plus~ review the
follovias suidel1nes to 1.01ate th~ problem
area, and take con:ectlve action. Tbe
following list shovs the pd.ncipal causes
of problems, and presumes that the PC:il
has been properly perfo%lD&nce matched
against your pipiaa .ystem requirements, .

and that the electrical power avaUable b"
adequate for the motor requirements •. Al~is

examine the easlest probable cause first.

CAtrIION: mIEN TROUBLE SHOOTING PO\lEA
DRIVEN MACHINES, BE THCUGIlI'FUL 1..\1) SAFE.

If, after checking the.pri~clpal causes of
probl ems shown in the table, the operation
problem cannot be resolved, contact your
local Berkeley Pump Co~pany authorized
dealer, or call Berkeley' Pu:p ~oapany,

Berkeley, California. See H 3.0, above,
for the phone number. and addresses.
Be prepared to identify the =del ==~er

and aerial DUmber of the unit, and
. describe the symptoms of the problem.

r
PROBABLE CAUSE

nHPTOM ' Croup 1 -Croup II . Group lIt
-Motor end Control Pump Unit Syste::

AB C D E F G H I J It AB C D E F G H I J KL AB C D E F C H

Hotor wn't run ~ XIJ: .x XX XX

Mo tor %\:1U, but. no I'Water delivered· X .X XX X X X

Not enough flow rate J: 'IX XX XX X xx X XXX

Not enough l'ressu;-e IX X XX X X X XX X X

luitial output saUs-
factory, then d~ini-

- ,.

shes X X X XX X XX

E~essive vibration' X X X X X X X X X X' X X X X X X

UD\lSUAl nob e 1 XX ·x X X X X X X XX X X X'xl
Excessive t~perature II ·Ixrise OX X X XX X X X

Excessive a=pere
xIx Idemand X XX X X XX X XX

Abnormal bearing wear· X X ·X X X X ,
I '.1

:
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I CAUSE I ' I COIRECTIVE ACTION I
t. HOTOR. A.-«) cat-eriaL --A. No voltage in pO\le.=- system Check phase-to-phase ~n:··u.ne side of disconnect

switch. Notify po\ler supplier. _.
B. No voltage in one phase <heck phase-to-phase voltage on Une side of starter

contac tor. Locate open circuit (circuit breake~,

fuse, broken connections, etc.) .
See Paragraph D 8.0. --C. Low volu!e at IIIOtor Discuss with power supplier.

I lefer to lead grouping
_.- .

D. Motor leads improperly grouped diagram for lIlOtor.
for voltage -..- ..

E. Control failure Check pUot device, scarter contactor, H-O-A
selector.•svi.cch, etc., for malfunction.

---- --F. Ther.aal overload switch open leset. Check for drag or other mechanical overl"ac!.
Verify accesitable J-phase balance. Verify proper
she of overload prote~tion device. -----.-G. Iusulation failure Check motor windings to g~und with .500 vo1t lIege:!t·._.

H. Open winding Check 1IlOtor leads leg-to-leg with o_eter.

I. Frequency variatien Check frequency of power system. M'.:st not deviate
frOlll 1IlOtor MIlle plate rating. .

J. Inadequate lubrication Replace failed bearlugs. lefer to lIotor lIanuEac:-
. turer', inst:uctions for lubricant type and 4lll:)unt,.

and serVice intervals •

'It. Loose Darts Locate and reoair.

--ExhIbIt I
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II. PUMP UNIT

A. Flow t~ough strainer co=pletely Clean strainer and. sump.

or partially obstructed . .'

B. Flow through pump completely Lo~t.e and rClOve obstruction. '
or partially obstructed

C. ~rot\g direction of rotation Re\'erse rotati.on of 3-phase IIIOtor by interc.h.i!t\6in&

I any t.wo leads. WA1lNINC: If pu=p has been operated
"

under load vith incorrect rotat.ion, shaftinc Ny be
uncoupl.ed or distor1:ed. --

D. Propeller loose on shafe Repair. ,.--
E. 'I Internal leakage Inspect p=ping elemem: for \lear of controlled I.

«:1 earanc: es. ,__ .i
F. I External leakage Exa:.1ne pumping element and col\::: asscbly fo:: 1f:~t:!.!. ---l
C. Ten~ion nut too loose Tighten. (See ?aragraph F 27.0.)

H. Shafti.ni Me straig"'~ St~aishten, or replac.e. .
1. ".iul1gt=ent J Correc: aiig:=ent..
J. Loose parts Re;»ai::• .'... - _..... .-
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r PRIME PUMP, INC. INSTAlLATION 60SSPl
PC 15

I CORRECTIVE ACTION II CAUSE I
11. PUMP \mIT (Continued)

K. Inadequate lubrication Refer to Paragraph H 3.0 for lubricant type and
feed rate. Check oil supply. adjust sight feed
valve. Verify that oil flows freely through
tube to tension nut. Replace failed bea~ings.

Verify proper alig~ent of shaft. NOTE: If
water £lo~s up~ard through tension nut around
shaft. one or more shaft enclosing tube joints
may be loose. See Paragraphs E 8.0 and E 9.0.
Sealant at the tube butt joint may be necessary.
Joint must not leak.

1. Shaft broken Replace. Determine cause and correct.

III. MECHANICAL INSTALLATION AND PIPING SYSTEM

A. Piping System Head Demand at Compare system pressure and flow rate require=ent
design flow rate exceeds pump against pump characteristic curve. Cheek for closed
capability (pipe si~e too small. or partially closed valve in discharge piping syste:::.

flow rate too high. etc.) Reduce system pressure requireruent. Inc.re~!e p:,es!'.::-·
capability of pump.

B. Pump Operating Head too high Cheek for obstruction in discharge piping. Inc.reas e
pipe size. Reduce vertical lift. Increase motor
size.

C. Insufficient su1r.lergence Adjust liquid level control to increase subeergen~e.

D. Air or gas in liquid Increase su1x:lergenee. Baffle between 5'-=;> inlet
end pump intake to separate air.

E. Turbulence in sump Baffle to smooth flo~.

F. Approach velocity too high Increase depth of liquid by adjusting liq·.;id level
control. Reposition pump in sump.

G. Pump mounting not sufficiently Stiffen mounting. Isolate pump fro~ piping forces
rlg!.d with expansion joints, or flexible connectors •.

H. Inadeq'.1ate ventilatio'n Provide sufficient air exchange to re!:love heat
rejec.ted by unit.

"("
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Suction Case Bearing ____

-

Mixed
Flow

Pump

Axial
flow
Pump

For extremely severe applications, re
placeable bronze bowl liners are avail
able for both the Mixed Flow and Axial
Flow pumps. Utilization of these liners
simplifies maintenance in certain areas
where unusual wear may be antici
pated under certain pumping condi
tions.

These pumps are available with product lubrication as well.

Bronze Bowl Liner

'-_------ Suction Case



SPECIFICATIONS
Motor: Heavy duty vertical type with ball bear
ings. Solid shaft or hollow shaft design available
to meet specific requirements of individual in
stallation.

Motor Shaft Coupling: Flanged and bolted type
on solid shaft motors for Axial Flow pumps',
keyed to motor and pump with simple adjustment
for setting impeller clearance. For vertical pro
peller pump settings, a non-adjustable, sleeve
type coupling is used. Hollow shaft motors are
available with a self-release coupling, or a non
reverse backstop type.
Discharge Elbow: Welded steel construction, de
signed and manufactured to maintain highest
efficiency. Coated for maximum protection
against corrosion.

Column: Same construction as discharge elbow.
Tubing tension nut in head holds shaft enclosing
tube and shaft in perfect alignment. Enclosed
line shaft bearings of high quality bronze, oil
lubricated. Threads tighten with shaft rotation.
Special machining results in exceptional
accuracy in column alignment, providing ex
tended pump life.

Oller: Extra large capacity external oil reservoir
equipped with automatic solenoid oil valve and
adjustable sight feed oil valve.

Pump Element: Bowl is close grained cast iron
with extra smooth interior guide vanes designed
for best efficiency. Oil lubricated, long diffuser
bearing aligns and ·supports shaft. Cast bronze
impeller is custom fitted to each pump applica
tion. Accurately machined, polished and bal
anced. Engineered for maximum performance
and smooth operation. Suction case is cast iron,
designed to provide ideal water guidance at mini
mum submergence. Guide vanes support grease
packed end bearing, lengthening life of other
Qearings and insuring long pump life.

Prime's Axial and Mixed Flow pump users ben
efit from Prime's accurately machined parallel
faces and tenon fits. This precision treatment of
vertical pump components results in smooth.
efficient operation. extra long pump life and low
maintenance costs. Prime's flanged column con
struction facilitates pump, or motor extension in
the field. No machine work reqUired.

r··'"

~~;,

•. ~;!I;'
""c..t- '

:.;'.: .
-I:,.;r~~

1~~
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~.~ .INCLINE;dINSTALLATIONS ":;'p-

:~:. A' ~2d:i~~~~~~?m~W~t~~;Z;'~;a;:':~r.~'X~~:F~W
pump is av'ailable)or'ln~ine'd.installation. This
pump is equipped"with-'a .special ,angle discharge
elbow.andgsused.W1tb,a,solid shaft motor only.,

...:~ :;:: - '0;-' 3t'3it;y...~.":':'i~..i.;.;:.;::.~ ...; .. ":- ..~. • . ';. ; .:~ - ."
The incline ~_installation- emninates the expensive

, platform structur~',commanJy .requlred·with a verti
:..cal, instaUatlori0'Switche's and controls.inay~be

- mounted on-high ground arid motor servlcing.can
be ,lilccompllshed:,t1bove hig~ f!o~d water 'level:,'= ~ .... ·H •••·;.'· .. '$l"',' .j..'.t"~·' JIt'.• .•••'.:-,...~.... 0' .~•• J.'-'" ,;

Pumps forlnclihe'applicatlons are custom designed
to meefspeclfic requirements. Contact the factory ,-

1,', ~~~:~rthe'r'lnfor~~~;.".7""L '~:,~._,,,:; "/', ,"'-":,
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fPICAL INSTALLATIONS

LOWEST WATER LEVEL

.. ,

VAOUUM BREAKER

AIR RELEASE VALVE

LOWEST WATER
LEVEL

T
COLUMN
LENGTH

LL_ ~.
::I...l.~ -",_..U-· .. ··!

MIN~~~·.~.-~·J
SUBMERGENC ~

FLAP VALve

LOWEST WATER
LEVEL

~... ~

NOTE: WHEN SIPHON IS INVOLVED, REFER DESIGN TO FACTORY FOR APPROVAL

~~..
. " .

'.'
.,.

Prime's Axial and Mixed Row
pumps are· avallable-.for engine
drive, belt drive, right angle gear
drive, and combination motorl
gear drive.

. : ~ ........ , ':: ~ : .. '.-

:.' .

Prime Pump Corporation
P. O. Box 8526

Berkeley, CA 94707 Exhibit I
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Pumps

Northeast Pump Station (3 • 50 HP Submersible Pumps)
and Southeast Pump Station (2 • 50 HP Submersible Pum~
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Application, Installation,
and Operation Of
Reliance-
Tandem Seal Single and

'. ANDERSON PUMP COMPANY,INC. Polyphase Duty Master* A-C
24719 W. Robertson Blvd. Submersible Pump Motors
P.O. Box 906 UL Usted for Class I
Chowchilla ca 83810 Groups C and 0

• In Water lJr Sewage
(Short Time Duty,
15 minutes in Air)

, .,

"Solutions
lVuCan

Trusf'
'. -------------------------

Instruction Manual 8-3629-12
April, 1996
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It II Important that these Instructions be ~tudled by the personnel Installing and operatIng
this equipment. Read thoroughly before starting. Keep these Instruet10na for future
reference. '

The motorl specified In this Instruction book are UIL listed for application In Class i
Groupl C and D explosion-proof environments. All repairs, other than lead reconnects and
outer leal replacement, Ihall be performed by an authorized Reliance aervlce facility. Any
other repairs performed by the customer or non-Reliance aervlce facilities negates the U/L
listing and motor warranty.

OCopyrighl Reliance 88dric Industrl8J Company, 1996.

Revisions to this manuaJ requite Hazardous ApProval Engineering erwJIor UL approval..

eReliance and DutyMaste, are registered trademlV1cs of Reliance Eledric Industrial Company
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r RECEIVING AND HANDLING

r

ACCEPTANCE

Thoroughly inspect this equipment before
accepting shipment from the transportation
company. If any of the goods called for In the
bill of lading or express receipt are damaged or
the quantity is short. do not accept them until the
freight or express agent makes an appropriate
notation on your freight bill or express receipt.
If any concealed loss or damage is discovered
later, notify your freight or express agent at once
and request him to make an Inspection. We will
assist you in collecting claims for loss or damage
in shipment: however, this willingness on our part
does not remove the transportation company's
responsibility in reimbursing you for collection of
claims or replacement of material. Claims for loss
or damage in shipment must not be deducted
from the Reliance Electric invoice, nor should
payment of the Reliance Electric invoice. be
withheld awaiting adjustment of such claims, as
the carrier guarantees safe delivery.

If considerable damage has been Incurred and
the situation is urgent. contact the nearest
Reliance Electric Sales Office for assistance.
Please keep a written record of all such
communications.

UNPACKING

If facilities for the shelter of equipment are not
available, repack motor and store shaft down
until ready for use.

After unpacking and inspecting to see that all
parts have been received in Qood condltlon•.tum
the motor shaft by hand to be sure that there are
no obstructions to free rotation.

The motor should be checked for oil leaks after
being removed from the f crate.· If positive
indication of an 011 leak Is found around the shaft
seal or drive end bracket, notify the nearest
Reliance Electric Sales Office.

APPLICATION

All Reliance Submersible Pump Motors Include
thermal devices as standard. These devices are

1

required by UL on all motors 1 HP.and larger
listed Class I, Groups C and D. These devlces
are not recognized by UL for motors less than
1 HP but are Included by Reliance for additional
motor protection. Motors le88 than 1 HP are
supplied with a cautionary label and are
suitable on applications where vapor or gas
Ignition temperatures exceed 280·C. These
motors are listed for Class I, Group D only.

Reliance Electric stocks common ratings
through 100 HP continuous duty submerged
In liqUid, 15 minutes duty In air at nameplate
horsepower. Designs through 250 HP and
special continuous In. air ratings are also
available. (Continuous In Air Designs have a
1.0 Service Factor.)

Normally, there are four conditions during which
a submersible sewage pump may be operated
In gases or vapors.

1. Whyn the wet well Is being dewatered.

2. wtfen the pump motor assembly is being
,lowered down the guideraJls. The flow from
the pump Is needed during the Installation
process to Insure that solids are cleared from
the discharge flange area to insure proper
.seatlng. . .

3. When low-level cutoff controls fail.

4. When low-level sensors are positioned at the
bottom of the pump assembly.

NOTE: Outer shaft seal must be in liquid when
motor is operated, whether motor is submerged
or In air.
Seals cannot be run In a dry environment without
a signfflcant reduction In seal life. If seal is to be
run in a dry environment, a special design sesl
must be supplied. Standard seals applied In dry
seal applications will not be covered by wananty.

CONTINUOUS OPERATION GASES OR
VAPORS

It Is the driven equipment manufacturer's
responsibility to Insure this motor product Is
properly applied.

Exhibit I
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Horsepower requirements are a function of pump
design, impeller size & head and flow condltfons.
In gas operating time Is a function of pit size,
pump capacfty, and flow conditions. Only the
pump manufacturer can insure that the pump
motor Is properly applied for continuous in-gas
or vapor operation. As with any motor prOdUct,
it is essential that proper consideration be given
to the load characteristics to insure the motor
product will not be overloaded. Should such an
overload occur, thermostats embedded In the
windings will provide a signal to deenerglze the
motor. However, proper consideration of the
application will prevent such an overload.

With reference to the diagram in figure 1, the
following load conditions should be noted:

A. Below level #1 (bottom of the pump) fluid Is
not pumped and no load Is reflected to the
motor.

B. One pump should always be sized sufficient
ly large to draw the well down (even
under maximum flow conditions). The maxi- .
mum amount of time the motor will operate
fully leaded and uncovered is the amount
of time required to draw the well dgwn
from level #2 (top of the motor) to the bottom,
ofthe pump. .,' .

. ~

C.11me described in B above should nofbe
greater than 15 minutes if full motor nmite
plate horsepower Is required for this opera
tion. (See Application Instructions).

D. The above application notes do not make
allowance for: ~ ,

(a) The heat exchanger effect of the attached
pump. It Is pumping a relatively cool fluid
and will remove some heat.

~. '

(b) The motor does not operate fully loaded
completely in gas. It Is fully loaded as the
motor Is being uncovered.

(c) If the well Is being drawn down from the
top of the motor and maximum flow
conditions exist, the Influent flow will
usually 'provide excellent cooling of the
pu.mp motor.

.
."

",.

FIGURE 1

~

(

INSTALLATION

IMPORTANT

Read this manual thoroughly b~fore Installa-
tion. '

1. The user must select a motor starter and
over-eurrent protection suitable for this
motor and Ita application. Conlult motor
starter application data as well as the
National Electric Code and/or other locai
codes.

2. Maximum lubmergence of motor II not to
exceed 200 feet In depth andlor 200 RS.I. at
motor leal.

3. Thermal Protectors must be connected.
Leads marked P1 and P2 (see Figure 2).

4. Moisture Sensing Probes must be con
nected. Leads marked W1 and W2. (See
Figure 3).

5. Check your power supply against final
nameplate connection voltage.

If required, the impeller should be heated slight
ly before pressing it on the shaft. Under no
circumstances should the Impeller be driven on \
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r by pounding as this Will damage the seal. When
removing impeller warm slightly with a torch
and pry impeller off evenly with either small
pry bars or a wheel pUller.

When the submersible pump motor leaves the
factory it is ready for installation. No adjustment,
venting or oil filling. is required. For THREE
PHASE motors the only connection to the motor
lead cable is the power supply. For SINGLE

.PHASE motors the motor lead cable and power
supply must be properly connected at the
Control Box. Motor will operate successfully w1tt:l
frequency not more than 5% and voltage not
more than 10% above or below nameplate data.
Performance within this range will not necessarlly
be the same as the established performance at
exact rated voltage and frequency.

All submersible pump motors will operate in
either direction of rotation. To reverse direction
of a THREE PHASE motor, Interchang's any
two motor leads at the starter. To reverse
direction of rotation of a SINGLE PHASE motor
the proper connections must be made In the
motor connection chamber; refer to the WID's
supplied In the motor connection chamber and
Control Box.

Ufting eyes are supplied for purpose of
installation and servicing. (Do not use motor
lead cables for lifting means.) Normal care
shouid be exercised to prevent mechani
cal damage 10 the seal, the frame and the
insulated cable.

WARNING
UFT MOTOft ONl.Y USING IlO'ni ATTAQiMENT POIHTS.

EYENUTS & EYEIlO\.TS MUST lIE SEAlE) & IN UNE~
SHOWN 1IE1.OW.
PREFERRED METHOD - USE~ER BAR.

3

-STARTING

CAunON: Surface temperature of motor
enclosure may reach temperatures which can
cause discomfort or injury to personnel acci
dentally coming Into contact with hot sur
faces. (When Installing, protection should be
provided by user to protect against accidental
contact with hot surface) •

On initial start up the motor and pump should
be checked for proper rotation prior to final
application. ;

The unit Is designed to protect all power connec
tions against moisture. All Reliance Submersible
Pump Motors have a lead connection chamber.
- THREE PHASE dual voltage motors have 9
motor leads and SINGLE PHASE dual voltage
motors have 8 motor leads in this chamber. All
Submersible Pump Motors have 2 thermal pro
tector leads and 2 moisture sensing probe leads
In this chamber.

Leads are tagged for easy identification. A con
nection diagram is provided in the lead chamber.
Motors can be connected for either high or low
voltagEjS. (Some motor ratings are built as single
voltage units and as such are not reconnectable).

~J' ~ot~r lead cable assembly for all
Submersible Pump Motors has 3 marked power
leads plus two ground leads, two thermal leads
and two moisture sensing probe leads In
standard cable lengths of 25 feet.

Leads are brought through an epoxy sealed con
nectorproviding a mechanicallystrong water tight
seal. The cap and cable assembly are available
from Reliance Electric as a replacement part as
sembly. When replacing the lead wire cap, care
should be taken not to nick or damage the ·0· ring
seal. Replace any damaged or nicked ·0· rings.

WHEN REPLACEMENT CABLE ASSEMBLY IS
REQUIRED. ORDER FROM RELIANCE ELEC
TRIC CO. USING MOTOR IDENTIFICAnON
NUMBER.
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MAINTENANCE
With proper appncation and Installation of
monitoring devices, periodic Inspection of motor
seals Is not required. Should a malfunction occur
the motor has been equipped with a moisture
detection system and thermal protection which
will provide advance warning of Impending
failure allowing the user to plan a maintenance
program before failure occurs.

GENERAL NOTES: ALL PARTS

1. Rellance$ Submersible Motors utilize an
explosion-proof Class I, 'Groups C and 0,
tandem seal design, with an 011 chamber
separate from the winding area.

2. Wound Stators - Reliance Submersible Mo
tors utilize a wound stator which has been
pressed Into the frame. The stator Insulation
system has been designed for the tempera
ture and electrical rating Involved. If the motor
failure Is analyzed to encompass a winding
failure, retum the motor to an authorized Re
liance Electric Service Shop.

3. Encapsulated Lead Connector Asse~bly 
The lead connector assembly has ~n
especially encapsulated to insure Integr~ of.
the motor. The connector can be remoyed
from the motor In order to reconnect lee.ds.
Should the lead connector assembly tbe
damaged or the Int~grityofthe encapsulatl!)n
be In question, It Is required that a replace
ment lead connector assembly be ordeiEid
from Reliance Electric Company. ::~

-,:.:

MOTOR MAY CONTAIN GAS UNDER'"
PRESSURE DUE TO HIGH·TEMPERA-'
TURES FROM OPERATION WITHOUT'
BEING SUBMERGED. DISASSEMBLY
MAY CAUSE BODILY INJURY. FOR ASSIS
TANCE CONTACT A RELIANCE OFFICE.

4. Hardware - All hardware Is stainless steel
and shouid be replaced with the same type.

5. Ifthe Conduit Connection is used, a corrosion
resistant conduit such as stainless steel is
recommended.
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6. When replacement cable assembly Is
required, order from Reliance Electric
Industrial Co. using motor identification
number.

MECHANICAL REPAIRS

UIL listed motors must be returned to an
authorized Reliance Electric Service Facility for
repairs other than to replace the outer seal. (See
note on Table ofl Content page.)

To Inspect the outer seal proceed as follows:

1. Remove .o·uter snap ring (3), replace as
needed.

2. Remove rotating outer seal (4), replace as
needed.

3. App~oved lUbricating and insulating oil shall
meet Reliance approved source sheet 4824
18-AF. Manufacturer's materials currently
meeting this spectfica~on are as follows:

MANUFACTURER'S

MANUFACTURER
IDENTlFlCAl)ON

ITEM OF MATERIAL

1 Sun all Company Sun Fleet RegUlar SAE 10W

2 Standard 011 Co. Sohlo 62 SAE 10W

3 Shen on ComD8llY Rotella 10 SAE 10W

MOTOR INSPECnON

After assembly, run motor in shaft down position
for 30 seconds minimum to one minute
maximum to allow seals to seat; then check for
oil leakage. In some cases, a slight all mist will
appear around the seal. Wipe clean after test.

PAINTING AND SHIPPING

Before' painting motor, cover exposed seal.
Remove any paper, tape, etc., from seaJ area
before crating motor. These motors. can be
shipped in shaft up or shaft down position. Care
must be taken that exposed seal is not damaged
during shipment. Carton must protect exposed
seal from dirt, dust and damage.

4
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LEAD RECONNECT

The cable connector assembly may be removed
to reconnect the leads without negating the U/L
listing or the warranty.

MOTOR MAY CONTAIN GAS UNDER
PRESSURE DUE TO HIGH TEMPERA
TURES FROM OPERATION WITHOUT
BEING SUBMERGED. DISASSEMBLY
MAY CAUSE BODILY INJURY. FOR ASSIS
TANCE CONTACT A RELIANCE OFFICE.

PROCEDURE

1. Loosen four bolts, seCuring lead cable
connector (1), two complete turns.

2. Attempt to break the cable connector seal
thus relieving gas pressure within the motor.'
If gas pressure is not relieved 'Ioosen the
bolts another tum and try again. Continue
this process until the pressure Is relieved
and/or the cap Is removed. Be extremely
careful. until the cable connector assembly
is removed.

3. Remove cable connector and reconnect to
desired voltage as shown on connection
diagram inside the cable connector.

4. Insulate connectors with 4824-13-AU heat
shrinkable plastic. If the 4824-13-AU shrink
able plastic is not available, tape may
be used, but It should be an 011 reslstar.t
type. Enough' wraps should' be used to
insure the buildup will be sufficient to prevent
the connector from breaking through the
insulation. The. following procedure should
be'~mployed: FIVe layers of. plastic elec-

·{trlc8l tape followed by two layers electrical
'grade woven adhesive tape,. such as
.Mystlk 7020 or 3M #27, for oil and abrasion
.resistance. .

5. Place ·0" ring over fit and coat fit with
.' Chevron SRI grease (not excessive).

6. Place cable connector back on motor, Install
• four bolts. and tighten.

THERMAL PROTECTION SYSTEM
r .

THERMAL PROTECTION

r
Reliance Submersible Pump Motors are
eqUipped with thermal protection devices.
Failure to properly connect or utilize this
system voids motor warranty.

5

Thennostat leads marked P1 & P2 must be con
nected In series with the stop button of the 3-wlre
pilot circuit of the magnetic motor controller, so
that the thermostat will open the circuit before
dangerous temperatures are reached.
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Thermostats are automatic reset for use In a
normally closed circuit where the thermostat Is
connected In series with the holding con of the
magnetic starter. Thermostats provide ·OVer
Temperature Protection 2· In accordance with
NEMA MG 1-12.53. When the motor is so marked
locked rotor protection is not provided by the
winding over temperature protector. It Is
suggested that over current protection be used
In the motor starter to insure locked rotor
protection.

MOTOR CONTROLLER MAY HAVE AUTO
MAnc OR MANUAL OVERLOAD RESE't
DISCONNECT ALL POWER LEADS TO
MOTOR WHEN PERFORMING ANYWORK
ON MOTOR OR DRIVEN EQUIPMENT..

A MANUAL, MOMENTARY START
SWITCH IS REQUIRED TO PREVENT AU
TOMATIC RESTART OF MOTOR WHEN
THERMOSTAT RESETS.

If current through the thermostat will exceed the .
values listed in Figure 2 an intermediate cOfrol
circuit relay must be used to reduce the cu nt
or the thermostat will not work property. ,

'!':,
1.

Altematlng Current

Volts Continuous Inrush
Amperes Amperes

110-120 3.0 30

220-240 1.5 15

440-480 0.75 7.5

550-600 0.6 6.0

STOP START

FIGURE 2
TYPICAL THERMAL PROTECTOR

WIRING DIAGRAM
. _. . .

"

\
MOISTURE DETECTION SYSTEM

:
MOISTURE SENSING PROBES

:

Reliance Submersible Pump Motors are
equipped with moisture detection
devices. Failure to properly connect or
utilize this system voids motor warranty.

r
Moisture sensing probes. leads marked W1. and
W2. must be used in conjunction with an
induction relay. This device will detect moisture
entering the oil chamber due to failure of the
outer seal and, when properly connected to a
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W8Il1lng device, will provide notification of
needed maintenance. Integrity of. system
requires periodic tesl

CONTROLS AND SIGNAL DEVICES

A control and signal device (not supplied by
Reliance) must be Installed at the Job site to
complete the moisture detection system.

Compatible controla are avallable'~from:
Charles F. Warrick CO., Nonnandy.Court.'
Royal Oak, Michigan 48073, (810) 549-4900:,

6



CONTROL SELECTION AND ORDERING FOR CHARLES F. WARRICK CO. CONTROLS

1 1

NEMA TYPE ENCLOSURE

ORDER BY COMPONENT NUMBER • 28CJO.~~...-:;---
. AoC SUPPLY LINE CONTACT CONFIGURATION

VOLTAGE , FREQUENCY TERMINAL PAIR
1 l1SV SO/60 Kz 3-4 5·6 7·8
2 230V SO/60Hz A • N.O. •4 480V SO/60Hz B • N.C. •

C N.O. • N.D.
D N.C. • N.D.
E N.C. I • N.C. J

F N.O. N.O. N.O.
G N.C. N.D. N.O.
H N.C. N.C. N.O.
J N.C. N.C. N.C.

N.O. NORMALLY OPEN
N.C NORMALLY CLOSED

• NONE PROVIDED

Uno voltages are nominal values and may be anywhere from nominal minus 15% to nominal plus 10%.

TYPE 2800-XXX MOTOR
MOISTURE DETECTO;R CONTROL

Terminal pair 1·2 must be continuously energized
from an A.c supply line of electrical character-

II

Istles shown on the data label.

Co~cts must be wired into the electrical load
clrcult(s) of the warning devices as required.
Each contact used for load duty must be wired
In .series With the load and that series branch
circuit connected across a power source
qampatlble With the load.

Wiring must be provided from the moisture
detector sensor probe leads of the RELIANCE

Mount the control on a vertical surface with the .ELECTRIC motor designated W1 and W2 to
transformer on the left hand side and accomplish. terminals 9 and ·10 of the 2800-XXX control.
all Indicated wiring. Terminals on the control' :i· .
are numbered and are in ,the same relative .:Contr~1 leads should 'not be Installed In the s8l'(le
position as the terminals shown on the wiring ··ponduit as power leads. Induced voltage can
diagram. . .':' cause~ moisture signals•

INSTALLATION

All type 280Q.XXX controls are Identified by a
specific component number which follows the
format 28QO.XXX where the X's are replaced
by numbers and letters Indicative of the A·C
supply line voltage and frequency, contact
configuration and enclosure. Each control has a
data label on the right hand side of the terminal
block. In addition, each enclosed control has
another data label on the outside of the
enclosure cover.

....

Exhibit I
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TEST PROCEDURE

A normally closed pushbutton and neon
Indicating lamp are provided as means of
checking the moisture sensing components•

When the pushbutton is depressed. the
indicating lamp will be Illuminated to indicate (A)
power is supplied to the control. (8) the control
is operative. and (e) wiring to the moisture
sensing probes in the motor is intact. This .
procedure should be performed periodically to
confirm integrity of circuit. .

CONTACT OPERATION

Normally open load contacts close and normally
closed load contacts open when the sensor
probes detect the InflUX of moisture within the
motor.

SIGNAL DEVICES

The signal device may be audible (bell. buzzer.
hom or siren) or visible Oncandescent or neon I ....
lamp) or both - a signal device of your choice L..::.1- _ _ _
may be obtaIned from your local electrical supply ~ RESISTOR - __-A

house. \. • , ' {MOISTURE SENSORS
NORMAUY OPEN

SYSTEM OPERAnON •. , I G) TO SIGNAL CIRCUIT

It Is recommended that upon Indication (by
Ing light. etc••) of outer seal failure. that the m
be removed from the Installation and the 011.
outer seal be replaced·as soon as posslbl

If reconditioning Is not performed within a 30. ,y
period it is recommended that the Inner se . :be
thoroughly inspected and replaced If requlrict.

'q
When ordering parts or reporting trouble giVe

. Sales Office complete Nameplate Data. . .
, .

','
. :";'..

LEAD COLOR CODING' ";',

BLACK WHITE RED ORANGE GREEN
LEAD LEAD LEAD LEAD LEAD

Polyphase T1 12 T3 - Ground
Power Single 11 T4 TA GroundCable -

Phase

Control Cable All P1 P2 W1 W2 Ground

(J
Exhibit I
Sheet 73 of8S
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STANDARD REPLACEMENT SEAL
CROSS REFERENCE

, .
:-

_MOUlfTIO
IlAT

PURCHASING SPECIFlCAnONS

Crane
~: .-PwtNo. = =lM2I2- • No. b c d • • f a h k m

12.... 1250 T-21 CupC8ramlc BP1C1 1·15118 1.875 47{~ 1·1{16 1·1/2 1/18 318 1·7/18 2-3118

12-8 1.500
.

T-21 CupC«amIc BP1C1 203118 2.125 47/84 1-1/8 1·8/18 1/18 318 1·11/18 2-3118

120C 1.750 T-21 CupCOramlc BP1C1 2·518 2.500 ..<18164 1-318 1-7/8 1/18 7/16 '-'5/16 2·7/8

1200 2.000 1·21 CupC«amlc BP1C1 2·7/8 2.750 1'49/84 1·M2 2 1/18 7/16 2-3116 3031'18

120E 2.250 T-2' Cup CeramIc BP1C1 3-1/8 3.125 !.4ti84 1·11/18 2-1/4 . 1/16 '/2 3-7/16 3-7/18

12-G 3.00 T-21 CupCeramlc BP1C1 4.00 4.125 2.687 2.062 2.887 0.06 0.56 3.19 4.50

18-F 2.75 T-21 CupC8ramlc BP1C1 3.75 3.500 0.798 1.125 1.75 0.Q3 0.595 2.94 4.12

'8-G 3.00 T-21 Cup CeramIc BP1C1 4.00 3.875 0.798 1.125 1.75 0.08 0.58 3.19 4.50

18-N 2.75 T-2, Cup Ceramic BP1C1 3.75 3.50 0.798 1.125 '.75 0.08 0.56 2.94 ".12

lhI 3.25 T-21 Cup CeramIc BP1C1 4.84 4.125 2.187 2.187 2.968 0.08 0.69 3.44 ...as

STANDARD REPLACEMENT-"O" RING
CROSS REFERENCE

Part No. Nominal ULUated ApgroVed S?a"e,. and '.
421900 r.D. W. Materiar ompoun umber

6O-FU 3.750 0.139 BUNAN National Seal No.B-46A
72-FU 4.500 0.125 BUNAN Parker Seal N-219-7
94-FU 5.875 0.125 BUNAN Precision RUbber No. 1197

100-FU 6.250 0.125 BUNAN Crane Packing No. 2561

124-FU 7.750 0.125 BUNAN
144-FU 9.000 0.125 BUNAN
168-FU 10.500 0.125 BUNAN
192-FU 12.000 0.125 BUNAN
208-FU 13.000 0.1.-0 BUNAN
2.-o-FU 15.000 0.140 BUNAN

TO II USED AT .112 tD._--'-US
Exhibit!
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STANDARD REPLACEMENT SNAP
RING CROSS REFERENCE

.. '"-

Part No. Suft Walda
47174-5- a T Size Catalog Number Remarks

A 1.156 + .010 .050 :!: .002 1·1/4 5108-125-H #420 StaInless
- .015

B 1.387 + .010 .050 :!: .002 1·1/2 5108-150-H #420 StaInless
- .015

C 1.637 + .013 .062 :!: .003 1-3/4 5108-177-H #420 StaInless
- .020

0 1.850 +..013 .062 :!: .003 2 ' 5108-200-H #420 StaInless
- .020

.,

E 2.081 + .015 .078 :t .003 2·1/4 '::,5108-225-H #420 Stainless
-.025 "

H 2.543 + .015 .093 :!: .003 2-3/4 i 51QO.275-H #420 Stainless
- .025

F 2.775 + .020 .093 :!: .003 3 .£... 51Q0.3O().H #420 StaInless
- .030

G 3.006 + .020 .093 :!: .003 3-1/4 ;; 5100-325-H #420 Stainless.,

- .030
.

T

I ..' .

Exhibit I
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NOTE: Outer shaft seal must be in liqUid when motor Is
operated, whether motor Is submerged or In air.

Seals cannot be run In a dry environment without 8 slgnlflcant
reduction In seal life.
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· .
lNS'l'ALLA1'ION A.'D OPERJJING INS'l'lWE:rIONS

~ElW.:
'the type 2800 is a conductance actuated contr~l,for detection moisture in the 011 (
chamber of a submersible pump motor. It 18 used as a warning device ,to indicate
a 8eal leakage and to signal the need for preventative maintenance.

INSTALLATION:

Mount controlbox vertically on wall or other 801id structure. and accomplish all
indicated wiring. Terminals on the cont.rol are numbered and are in the same
relative position as shown on the wiring 'diagram. Terminal pair 1-2 1INst. be
continuously ene'rgized from an A.C. supply line of elect.rical characteristics
shown on the data plate. Contacts 3-4, 5-!- and 7-8 are avaUable for load duty,
and 1£ required, DIUst be wired in series with' the load device or devices, and .
that series branch circuit. connected across a power sour~e compatible with the
load. Terminals 9-10 are ~onnected to t.he mo1ature sensing probes in the motor
marked Wl-W2 via the cable prOVided with the motor.

OPERATION:

Normally t.he 011 surrounding the probes 18 nonconduct.ive and the. control will be
deenergized. An influx of moisture past the outer seal and into the. oil
reservoir will change the conductivity of the oil and this condition will cause
the relay to energize. Load contacts 3-4, 5-6 and 7-8 will change from their
normally open or normally closed position when the control energizes.

I I , •

T£5'1' PROCEI)UlU: :

A normally closed pushbutt~n and neon indicating lamp are prOVided a8 a part of
("he control for te8ting t.he mo1sture sensing componenu. The motor manufacturer

,a. prOVided a 330.000 ohm resistor across the probes inside the motor to complete
the test. When the test pushbutton is depressed. the neon indicating lamp will be
illuminated to indicate:

(A) power is 8upplied to the control
(B) the control is' operative
(C) the wiring to the moisture sensing probes

in the motor is intact

This check does not simulate a seal leakage. An additional check can be ma6e by
removing the enclosure cover and momentarily placing a jumper (or 20.000 ohm
resistor) across terminals 9-10 on the control. This will energize the control.
and test out the neon indicating lamp and associated voltage dropping resistor
across terminal 2. and 4. '

CAUTION: VOLTAGE WILL BE PRESENT AT ALL TERMINALS ON THE CONTROL WHEN THIS TEST IS'
BEING HADE.

WARRICK CONTROLS,' INC.
4237 NORMANDY CT.

ROYAL OAK.MI. 48073·2264

Exhibit I
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G
CONTACT

CONFIGURATION

F
CONTACT

CONFIGURATION

E
CONTACT

CONfiGURATION

D
CONTACT

CONFIGURATION

C
CONTACT

CONfiGURATION

·"~aHJc:a
o 0
IZHI-III =ACf

J
CONTACT

CONFIGURATION

H
CONTACT

CONFIGURATION

ENCLOSURE TYPE· . .. ~
1- Nama 1 nr 4 - Nema 4t)f 4X-NEMI'.4

CONTACT CONFIGURATION
C, D, E, F, G, H or J from diagrams at top

SUPPLY LINE VOLTAGE
1 - 1J5VAC
2 - 230VAC .See DWG4f2578
4 - HOVAC for Dimensions of 4X
5 - 575VAC

TYPE!2/a/%/ FORM.....,...'1~

~C. =::='===
r------l L1N~ -, -------

I ,------{, 2 I
I I
I .~::: •••••
I m. m---." Load
I "';: •••• I Contacts
I .,.. • • • ••I!J I!J.-....... ..
I
I I
I ..... '" II "Y", I
L ~-=:.-I-:-.J

SENSOl 'lOIE::?J
CONTINUITY TEST
PUSHBUTTON AND
INDICATOl LIGHT W1 W2

MOTOR

-s.

Mtg. Holes For No. 10 Screw
.--.+--6'1/4 1 1

mo -lao

T -
$~.-

~0+4--0_°-t-"~e~~L..-_-
32 i=t 1t I- ....h1 4 I~ ~
I, DIMENSION IT....I I . DIMENSIONDIAGRAM

NEMA TYPE 4
WATERTIGHT

F r N 10 Screw

LL-_-r-_
Mt H I

,.,

~ lk~
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.; ,'."
~. II .
'C.

DUlY MASTIA AeC MOTORS .Ut

1/2 - 460 Hp, UL USTED, EXPL·PROOF ~..1IDdrw.. '.1". ~;4. ~...\'.J.'.
".,..,.. V

' .... -'1 "'-""
JJ_ hlt~~. -r;;,(A >~{' 1 ~,..

p:. j3.'/ Cv~<;i

TANDEM SEAL <6'q -tilJ
SUBMERSIBLE MOTORS

T01AllY-ENCLOSeO • NON-VENTILATED

niREE PHASe - 2001400, 23014&0 or 175 Volta (4)

ExhibIt I
________- ------~~---.::::S~h~ee~t78 of8S
""".. ",USA C>.-...oIl~ o.a.~......~""""".

Menor hie- (-12$· Of ca~) (4) (I) AdcIttlon" c.tde (prlCe per ~ 11) (3)

Hor..powe, RPM Frame Size 2=n~ ,400, 410 '" aoo.no 400.... '711
Vata -- valt Vola Vat,

3600 250TY SI5I5 S6S55 $6555 .,. sao $oM

~40 - 1800 2SOTV := - 82.. ··a ~~= it ~.-I::.

~ 3e01Y
.. - ::- 14104 ,..- - II

3800 320TY 9981 ...., UO 7B 51
1800 320TV '&&01 -1207 73GT 220 7. 14

SO 1200 320TV 1048S 9532 IS3Z 120 1a 54
900 380TY - 13101 13101 .. • S'
120 300TY - 16612 1187Z - 1. "3600 3201V 8911 8981 as 91 71

1800 320TY ,,63D ~ ... . 211 . II ,.
eo 1200 320lV '.8 12030 1203G 188 9fi 71

900 3eoTY - 14113 14113 - • 7.
720 L3ea1Y - 17720 17720 - 12. 128
600 440lY - .-.0 40540 - ... ~

3600 320lY 12138 12938 12a 121 IS
1800 320lY 11031 12115'1 .. 12115 128 128 M

7S 1200 380TV - 1231D 123. - ,. M
900 3eOlY - 1ea., ,.... - 1ft II

720 UOTY - 40540 4OMO - .teo .10
eoo 440TY - 42587 UBI? - 480 4eo 'r.:." 3600 380'TV 13682 13182 - 12. 128

1800 3eOTV - 12811 12111 - 128 128

100 1200 SSOTY - 18031 18031 - 121 128
900 380TY - 20837 2:0131 - 121 121

.--720 40WTY - 43383 43383 - 48Q 410.
eoo 440TY - 45531 4OS31 - 410 480

1800 *1'1 158211 1512•.
.

110 110- -
1200 360TY - 18451 1MSI - 1tO 110

125 900 380TY - 23735 23731 - ,.0 110

720 440TY - 44900 6QOO - 4. 410

. 800 440TY - 41155 .... - at) 410

1800 "OTV - 311130 38130 410 410

1200 4401Y - .,088 41OM - .,0 '''0
1S0 9da 440TY - ""'40 a1. - 410 410

720 440N - 461" 411., - ... 410
•

eoo 44a1Y - ~08S S3011 .- 13D 530

1800 . 440TY
' - 43043 431M3 - 410 410

200 1200 44OT'f - 45195 .'.1 - 410 4'0
900 440TY - 41677 4H17 - 4eo ..0

720 440TY - 41079 410~. - 410 4.

1800 440TY I - 45115 a18S - 410 .'0
250 1200 404OTY - 41454 ..7....- - "'0 . 4'0

900 44O'TY - .'600 .MOO - 410 ~IO

720 440lY - 527&8 mea - ... 4•

1BOO 440TV - 41481 47.. - 410 410

300 1200 ...oTY - "1827 ..18a1 : - 410 .,0
900 +401'Y - 56GSO lIIIO : - "80 4tO

1800 4401Y - 48171 ..171 4to 410

3SO 1200 440lV - 54820 &4120 - 410 410

900 440TY - aoD48 .... -
I 4007 1800 440TY - 5404. $ICMI - .to 410

1200 44OT1 - S7140 fI7-.o - 4. ••
I 450 1800 440TY - I38eO I3IIG - 4. ••

I
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360rv Sllft ElCtenslon
__ -a.-TA#

C»IC' ~

DIMENSIONS ARE IN INCHES

FRAME -C L P T U(3) Y W AO AH AJ AK(') ,u(a)

~TV 25.44 15.38 8.00 2.25 .8750 US .31 23.88 1.56 10.00 (t) 0.121-.
180TY 28.sa 16.50 8.62 2.25 1.2500 2.00 .28 2A.38 228 11.50 (8) 10.82Ii.-" .'
~TV 31.69 21.12 U.50 2.25 1.4380 2.00 .25 30.12 Ui6 14.'2 ".'25 '2.00
.250TV 38.53 2...,2 12.75 3.$0 1.750 3.31 .25 35.50 3.03 le.OO 15.000 '4.DO- ...

320TV a1.01- 43.12 24.60 15.75 ".25 2.500 a.1e 2.12 5.31 11.20 10.000 '0.25
~-

_..... ..
3eOTV 49.81 31.215 '8.• 4.25 2.4997 3.18 2.12 43.25 8.68 18.75 17.500 '5."- ...
L380TY 51.81 33.2$ 20.38 .~5 2."917 3.1' 2.12 .~.i1a e.so 18.75 17.500 15.25

..-.- .
LEAD CONNEC1l0N "BYWAY

FRAME DD(l) BE Bf XII(4) XT X(B) Y JD 88 • b WEJCHr
1--_'

2.'I,..a 5.50'''OTY 11.062 .75 .44 31&-10 (9) 1.25 .'2 .187 .08 'SO
180TY 12.375 .75 .56 1/2-13 (I) ;.2/,-8 1.25 11.50 .'2 .250 .12 200
210lY 15.250 .75 .58 5/8-11 (8) 2-'/rl 1.25 7.75 .25 .315 .18 315. -

2.~TY 17.000 1.00 .89 518-11 (8) 2.'/2-8 1.25 7.15 .25 .375 .11 750....
3/•,. 3ZOTY 18.750 .88 .9 314-'6 (0) 1.25 10.8' .25 .50 .25 "50.. .-

36CJTY 20.25 1.12 .81 '(9) 1·'1z-12 3/. t.25 '0.88 .25 .50 3.00 1500
1.380TV 20.25 1.12 ~"Ir 12 :II, -.89 1.25 10.88 .25 .50 3.00 10:50.

)

(I) "SD" varles 1: .010

(2) •AL" vart•••.005, -.000
(3) "l1' varies up \0 1.62150 dla.••000. -.005

1.6250 die. and larvar ••000, -.001
(4) ")(A" tllp depth 0I'l 14G1'Y Is .88. on 1801Y Inl\! 250TV ..

1.38
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(5) Standard I••d wlteltnglh II 2S feet - Ofttll lengths
avallabl. If apeclne~ on NIU Order.

(6) -AM:' vartn •.000, -.002

(7) MInlmum lub"*Dld wpth

(8) Prott<:tlve conduit IurnI-'*l by~ • ~wed.

(i) Dimension nor appllce!llt to this fralM.

'. ~
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REF: MCKINZIE

ANDERSON PUMP COMPANY
247UIW. ROBalT8OH lll.VDCHOWCHUA. CAU'__,O

TYPICAL

CANNED PUMPREVISED:

PREPARED BY:
AndIfIOft

DRAWING FILE NO: TYPICAL D~ BY: DOUGHERTY
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PRIME PUMP, INC.
VERTICAL MIXED FLOW

PUMPS
Ratin, Curves

-..... .-- ."

< PRIM~ ~UMP>

~--..

1180 RPM
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w·· •"'WV.....,-~.. r ......

Full Voltage 1YPe

Class 8940
Class 8940~ NS paneIa In NEMA 3R enclosures are SJ)eCifically designed for pumping applications. Extra space is provided 'or lleld
installation 0' auxiliary equipment.

• '1YPe SContaetcr pRlYlded as standard
• Approved 'or Submersible Pump AppIlcations
• Class 10 Overload Relay
• All Prices Include a -sTARr Push Button and a

"HAND-OFF-AUTo- Selector SwItch.

3-Pole Polyphase - 600 Von. AC Maximum - 50-60 Hertz

YoIla r.tu.HP ColI "-ClIp Type Pl'QII
~ 'IoIlIlO" ~...

:I 30 NSC2OO3V03 S SU.
5 30 NSC2OCl5VQ3 su.
7'11 30 NSC2OO7Y03 su.
10 so NSC20IOY03 9$'.
t5 so NS02015V03 I1Xo

ao '00 NS02020V03 ,821.
25 '00 NSE2025V03 ,ar.
30 24OoeO '00 NSE2030V03 tar.

240 40 200 NSE204OV03 3t23.
50 220-50 200 NSI'205OV03 ~.

75 l.AL3ll25Qo XSG2075V03 a7I.
100 400 HSG2,00\/ll3 "".tOO l.ALXIaOo lCSG2,00YQ3 1371.
200 MAL:lI7OOo XSH220lMXI 1I,Tl.
250 ......' ,....,.". lCS.I225O\'03 2......

300 t.IAL3IlOOOo XSJ23OlM)3 2......

:I 30 NSC4OO3II08 .....
I 30 HSC4OO5V01 ....
7'11 30 HSC4OO7VOI .....
10 30 HSC4O'CMlI ....
'5 30 N$C4O,svoe est.

ao so NS0402CMlI "..25 10 HS0402SVOI "..30 10 NS0403lMlI tl2e.
40 '00 NSE404OYOll 'ar.
50 '00 NSE4O!lIMl8 tA7.

qo 10 ..-.eo '00 NSE4OIlOYOlI 2Nt.
75 ...SO 200 NSE4075VOI 3123.

'00 200 N$F4'oowe :ant.
'50 l.AL3ll25Qo XSG4,5OVOll a7I.
200 400 NSG420CMle lIN,.
200 LAUaSOo XSG&2OOVIlI an.
300 ~ lt$H43OCMlI 1117'.

" 350 ......L3lMlClO* XSH43SOYOe 1117'.
400 t.1AL311OOo XSH44OOVOI 1It7,.
llOO MAl ,....,.". XSJ4500YCII 2......

100 MAL3I'OOOo lCSJCeOCMIe 2......

.. Vol-. code IIlIlII .. tP-.et III ontIr .... 1Il'lIlMt...RIIer IllIla/lClud-. ClOdet
'.....a.Iclw end~_..-11'1'" HOW TO 0Il0ER lllodl.

ColI YoIl-o- eo..
\laItage

Code PIIDe Iodd«
10HZ 50HZ

24
11ci YO,' M.C.t20 r= M.C.

208
220

M.C.
240 V03 N.c.

• 310 V05 M.C.
440 V05 N.c.

100 150 vt11 M.C.
~ ~ WI 11S.

How To Order:

TrIM HSE4050

•• " ••• 1 ,I

To OrderSpec~ e.taIog Number.au.....,.., CIuI ... Col l'olm(.,
.Type....,.., "='.Cdl~Code•Fonn(.,-po- "-"7 I~ IJN~20101 ~ I KY,532 I

. ..
~«JARO".AIQI'" 1d1'lldlawtlolla.-eD~.

Factory ModItk=8tlon8 (Forma)•.......•••...••.•.• , P1g111·t17
D1men81ona ••••••••••••••.......•....•• Pages 11-118-11·'21
R_cement Pare. (Cia.. e998)..•.•••••.•••.•• Pages'N -1M
1YP8 8 Acc•••cwta (ClaN 1999) ......••.••... Pages 1&o10-1e-15

, .. ",

III ::'

11-116
rcP1r--l Discount
~ Schedule

Exhibit I
Sheet 82 of 85



..._--,..111111111!"" _- - ..

FuJI Vortage Type

Class~o

Class 8940 ·52" Pumping Plant Panels In NEMA 3R enclosures are specifically designed fer ell field applications. All panels are supplied VI. coT
MAG-GARO ~ circuit breaker er visible blade. fused. diSCCtlnect switch. This Une ef pumping plant panels features:

• Rugged spring latches for easy access without a Iccl • UL Ilsted fer use as service Equipment fer Motets
• Side mounted control units ler convenient operation • Extra panel space for additional electrical controls
• Door retainer for windy areas • All devices are UL l!sled and marked - "SUITABLE ONLY FOR
• Price includes ·Hand-ott·Auto· selector switch USE AS SERVICE EQUIPMENT.·

100 Volta Moll.

NOTE: AlI4evtC•••,. UL Gllecl ...., lNItIecl - -surrABLE
ONLY FOA USE AS SERVICE EOUPMEHT."

~ 0lIc0 .1KI1'tPo Circuit BrNIIot Type

VoItI Mu.H.P. eo.. NEMA FuMOip Type Price F_ 1'tPo PriCe
PclypftaM IIcIIlall' Si&e Ampa. sa

7.S I'" 30 WCIS2'/03 ..... Fo\L3803O 15M XCIS2Y03 ....
10 F.\L3l105O 111M XCIS2Y03 12l13.

2'" eo WOIK2V03 1213.
15 24O-tO FAl.3lIIOO IBM XDS2Y03 12$:1.

240 220-5030 3e 100 WEIS2V03 1H1. FAL18100 IBM XEIS2Y03 2051.
~. KAUI25CI 211M XFIS2Y03 377S.a. 200 WF3S2V03 3f7S.
50 KAU825029M llF2S2V03 ms.
7.5 FAL3e0151~ XC3S2VOlI 153.

'''' 3D WC3S2VOlI ICl1.
10 FAL38030 ISM XC4S2VOlI 153.

15 2'" Fo\L3803O ISM X03S2YllS 1271.
480«1~ eo W03S2VOI 1221... 25 44llo50 2'" F.\L3l105O 111M X04S2\IOS 1m.

50 3e 100 WE3S2VOI 2000. FAl.3lIIOO 111M XE3S2V05 1100.

75 I<AL3I25O 25M XF3S2YOe *7.
a- 200 WF3S2V08 :1707.

100 ICAL3lIZ5O 2SIM XF4S2Y08 *7.

Factory Modifications

~,

Type XE352V02812S

CoIl 'IoI1ag. Cod..

YOl1&ge
Code Price ':"

110HZ 50HZ lOW

24
iio

VOlt. H.C.
120 V02t N.C.
208

220
VOl N.c.

2~ V03 N.C.

~
380 VQ5 N.c.
"0 voe N.C.

lOG 550 V07 N.C.
Specify Spooly WI 115.

t Those VOIlall" '""* Indude Form S lSuppled &1 no
CNlgeI.

• 24V cods a... not availele on SIr. a ........ On SIro
1-3. 24V COt" are avail&llle. Form S IIlllII be UMd.

~
Form PriceLdet

I.lQI\lrlong MUlOt YI532 1 leG.

T_ DeIly Upoft o.E-vou1ion K ....
T_ DIll, Upoft EIwllIaidon KI5 ....
Program timet "'"o.r QnUsioft F..1Ilt. Klal 104.

~ ANy (AoquItN uN III Form S or Form FT.) yaa7. 405.

&pHd l1lN MellI 011 ,.
Running as- PNIo end PNIo s.a--"--'Protectlorl Y444 105L

AudaIy CofltacII ($clIcily N.O. Ot N.C.) xoa ...
PlIoI Ugh' (1C*i't ... coIol1 Does noc lIlCUM Awdliaty e-.et. pt eo.
ConlIOl T,aNI_..FUMd Prtma.ab

112.Types: NPD. HPE. NPF. WC. XC. (5O'A)
HPO. HSO. XC. WO (100_1 FaT m.
HPJ. NSE, X1=J.I5O'A) ..
NSF.XF.WF I 401..
MOO. XOO (5CN' IIld OIIln1orposlftg _1101 reIlI,) ..

SIpata.. ConIIlII S N.C.

~ SlandW T,. MellIIlg NItIf o-toad Relays ('l'tPo "S2" 0tlIV1 YII N.c.

ti$lllUII Quldl.T", MIllIno M1'I~ R_V C1'tPo "S2" onIr) Yeti N.C.

s..llslilule CIua 10 IEC Oworlo&d fWay 812 H.c.

How To Ordor:

catalog MumlNr

rriI Exhibit I
aJ;b NI?epNr Sheet 83 of85
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Class 8940

'IYPe VGeVlllllU5

3-f'oIe Pel ypIlue eoo \'oItI fiC. Muimum 5G-tO HettI
F1lIilIe DiIalnned '!We CiIaIit BleaHt 1,.

Mocor Mu. ColI lEMA. FUMIs:' HP vea.oe. Slza ClIp 1YPe PIa CIrculi 'I'tPe Pric:aPolyptlue Ampa. 8lUll8t
A

15 2. eo Rc.V03 s SOZs. FAt. VOl V03 S 5OZS.

25
3

100 RE4V03 '71 IS. FAt. VEl V03 1185-

230 30 2~ 200 RE,VlI3 1305. KAl. VE2V03 1305.
~) 50 2»50 4 200 RF4V03 11221. KAl. VFt V03 "....

15 5. 400 Ral VlI3 tlSt~ LAL VG2 vo::J 'IS'~
100 400 RGtVlD '14t:l. LAL VG2V03 t14'~

25 ~ eo R02VOS 1211. FA&. VOl VOl sue.
30

3
tOO RE2VOS '7111. FAl. VEt VOl 1111.

50 tOO RE2VOS 1IeL FAl. VEt VOlS 7IIS.
15 200 RF2VOS 11Z2L KAl. VFI VOl "....

tOO
..

200 RF2VOS ...t~ KAl. VFI VOl "tt~.., .....
(4811) 150 44NO 400 RG3VOS llOa. LAL VG4 VOl '1521.

200 •• 400 RG3VOS 205I:L LAL VG4VOlS 2.515.
300 ••

.__.
.~~ MAL VHI VOl S34D.

400 MAL VH2V01 S34D.
eoo ,. _... ..... MAt. VJt VOl 11m.

Class 8940 Reduced Voltage panela in NEMA 3R enclosures are specifically designed lor pumping applications. Extra space is provided 'or lie
installation of auxiliary equipmenL

• ~ S ccntactcrslstartets provided as standard.
• AD devices are UL listed and martced - "SUITABLE ONLY FOR USE AS

SERVICE EQUIPMENT:
• Price Includes °Hand-orr-Auto' and ·Start" pUshbutton.

Thermal Units ..:. Prices shOwn de not Include lhenna! units. Devices require 3 Ihermal
units (Sizes 2-6). standard trip thennal units are 59. each. See pages 16-16 - 16-36 for
seleclion charts.

Closed Transltlon Autotrauformer1'tpe

"
Thennal Units - Pr1c:es shown do not Include Ihennal units. Devices require 6 thennal
units (Sizes 2-6). standard trip thennal units are S9. each. See pages 16-16 -16- 36 'or
selection charts.

Part W1ndlnll1\'Pe

* 24V coill ar. IlCll available Oft SiI. 4·1. On Slzu 24. .....'0
24V coila aN avall&lll4I. Form S (aeparal8 COlllRlI) _ be

t w::--_ge _ musI lnl::Iuc$e Fonn S (No adlilioN
dIarge).

COIl VOIlage Cod••

Vobge
Code lOrice .tdde,

60HZ 50HZ

24 VOlt* so.
120 110 V02t so.
208

220
voa so.

240 V03 so.

*
3lIO V05 so.
440 V06 so.

eoo 550 V07 so.
Spocify SpociIy VII ,t5.

3-PoIePel~ eoo VDIlI fiC. Mulmum SG-IOHenz

,Ccwo:"~~~:- Ckalit 8teallM Type

MoIor Mu. ColI lEMA. F_ CircUl
(~ HP

~ SIze ClIp 8rNUt
PoIyptIue (2 s.c.) Type PIa R...) ~ ,..

Ampa. F_
A SIz.

25 2".". eo M04V03 • 3114. FAt. POt vo::J • :1072.

30
3I'W

eo r.IE5 V03 4ItCI. FAL Pe3vo::J U1O.
50 100 t.lElV03 4ftO. FAl. PE3V03 477lL- 15 2~ 4PW 200 101Ft V03 1112- KAl. PF3V03 ....(240) 220-50

tOO 200 MG3vo:l ,12ft. !CAL PG2vo::J .au.
125 "."., 400 MGI V03 .1252. LAL PG3vo::J • 12S2.
150 400 MGIV03 tt25l. LAL PG3V03 '1252.
30

~
30 lotOS VOl 3114- FAl. POI VOl :1072.

40 eo MD2V01 "'4- FAl. POt VOl :1072.

eo
3PW

eo ME1V01 4IllO. FAt. PE3vee .110.
15 100 ME3V01 4ItD. FAt. PE3VOlS .170.

4lIO '00 4llO-eo .200 r.&F:J vee lIS&. FAt. PF2VOlS M5L(4*') ~ 4PW
150 200 MF3VOS ... !CAL PF3VOlS 8151.
200 200 MG4V01 .1ZS2. !CAL PGZVOI '1252.
S "."., 200 MG4VOS .12ft. LAL P03VOlS tlZ5Z.
:l5/I ~ MG2vee .1252. LAL PG3VCl8 112S2.

~ Discount
~ Schedule

~l
~.

~ .
:I..
'.. ~

How To Order:

To Ord.r s".oltrr

11-118

CahilOil Number
Factory Modltlcatlonl (FormI). • • • • • • • • • • • . • . • • • • • . Page 11·11;-
Dlmenllon , ......•.• Pages 11·119-11-121
Roplecemant Pam (C1 9998)••••••••....•••• Pages .&-2 - 1&-E
~pI S AccesIorll. (CIae, 9999) ••..•...••• , .• Pages 16010- t601:

WELL4UARD...~T.-....01SqvateD~.-------
Exhibit I
Sheet 84 of 85

~
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..---~..,....-. .-_......_....
Approximate Dimensions

Class 8940
r-:Ap:-:::::-·p:-:ro~x::lma=t8~D:-lme---n"".I:-:o""n.-=--"""-----------------------~

r
E

l

o
H

4.88
HANDl.E
SWING

t---+-- 0

H

2.74.~:~
~

l F
A

v-r
0

~..,

ApproxImate Dfmenalona

.",. ~ c.•••• Cond.
Knoo:tr....

A • C 0 E F 0 H J K L .. R S T V

HPO It ... 11.71 ...,
.." sus 17. ,. 2..41 1.00 3.00 2..41HPE 1041

HPF 1 2'11 f-- 't.-JI. I" ..,'... I~. -HSC .... llllI - ,.
2.- - lIlD 171 11 11 11 81NSDt 31

NPO It 41 ,..,. U1 10.17 ... .,..- ,. 2.17 ut J.44 2'11 2.57 1041HPJ 2 ',..:.,. 1-,',. 1-.....= -.... 1• 488 224 ., ",.. 1211 171 as II 17 65 1-2-'1t I'W 31

WBJ..OUARO ............T~oI....Deaa.-r.

a He~ Exhibit I
Sheet 85 of 85 11-119
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Electrical Schematics



MOISTURE DETECTOR
SWITCH AND
RESISTOR LOCATED
IN SUBMERSIBLE
PUMP MOTOR

CR

10

4

CR

~

TO FUTURE
LEVEL SWITCH

HPB
START

'H' t>

'0', t'"
'A' l>

O.L'S O.L'S O.L:S

NOAA
SIZE 3
F\lNR

Jj---Fr-------------------:~·~Io~----+-+--- ....
jJ---t-t-f-T-----.-------,------nl-O_----41----<®
jJ---t--jr--t-f--f~--+_---r_---i~_r-:---~II-o -----+-4---'"

{
~1-

~ ~2--
BUS ~3 __

l00A DISC. Sw.

(3)
O.L'S

I
1
I

@

(3)
O.L'S

I
1
1

@

PUMP STAnlON 8C ONE-LINE

P.G.&E., 277/48(]o1
~-4W, 200A

SELf-CONTAINED
G N METER SOCKET

r-J\..A,
68 Cu.-p ,I

r
~!_J 1

TO P.G.&E. O.H.
POLE-MOUNT TRANSFORMER

t
3/4" OIA. X 8'-O~ COPPER
CLAD STEEL GROUND ROO

50 HP PUMP FULL VOLTAGE
START CONTROL SCHEMATIC

TYPICAL OF 3



NEI.IA
~ SIZE 4

Mep f\JNR O.L·S

{

lIll --,-... 0-" 0 0 \X' 0 • --_

4~ lIl2 --,-...-----....I---- o~IIIoi-<>-----,;r........-_41----{®

BUS lIl3 --,-...'----..:--..,..-- i: 1101-0-----.ro-_.....---'
TO P.G.&E. O.H.

POLE-MOUNT 'TRANSFORMER
I
I
I
I
I

1.SA 1.SA

'RUN' -....,

60 HP PUMP FULL VOLTAGE
START CONTROL SCHEMATIC

(TYPICAl. OF 3)

1"nA_ ~P NEI.IA
~ SIZE 4

MCP f\JNR O.L·S

480V {lill --,-..."------- o~IIIi_<>_O--_.,;r.......o-_4 --_.....

3~W 1Il2 --,-..."----r-I---- oJ~ II~-----.ro-- ---Q)
BUS ~3 --,-...----;---r---.......;I-.........--....-,;r.......o-_ ---'

1.SA1.SA d

480VCONTROL L '0.';'
POWER ~

xnAR r~m"'~~.".--------------,

.!-'2OV

"A 'OFf''T ·HAND~'-t~·AUTO· O.L·S (3)
J----4-0------r--{M).---,l~:....-_4

... +-0 I RESET
1--_-4.1. ......._~., ~

L;....
TIME CLOCK

..

120/24OV. 111l-3W
IOOA. 12 CKT.

DISTRIBUTION PANEL
20A CB - lYP. ALL

P.G.&E. 48OV.
3lIl-3W. 600A
CT RATED
METER SOCKET

(~ 480V. 3l1l-3W. 60QA

I I I I
(~ (~ (~ (~ (~

L: TH-I.IAG L: L: 1:1,0_"
SIZE 4 = DRY TYPE XnAR SIZE 4 SIZE 4 ; SIZE 4
f\JNR T 480:120/240V f\JNR f\JNR FWR

(~
(3)

TH-I.IAG (3) (3) (3)
O.L.'S O.L.'S O.L.'S) O.L.'S

TIME CLOCKS ....:"""" .........- SPARE
I SITE UGHT ....:"""" -- SPARE I I I
I SPARE ....:"""" -- SPARE I I I
I SPARE ....:"""" -- SPARE

I I I

@ SPARE ....:"""" -- SPARE @ @ @HP SPARE -- -- SPARE
HP HP HP

r-l
I G
I

'I Cu.-<f>
BARE I

Ir--J

t
3/4~ DIA. X 8'-O~ COPPER
CLAD STEEL GROUND ROD

PUMP STATION 1A ONE-LINE
480V

CONTROL ~
POWER =

XFMR rM'rr,~~....I---------'-------,
.!'2OV

"A '0,,"'T 'HAND~'-t;AUTO' O.L'S (3)
1--........j...J>o----..,..--i M).---,111'--_4

+ I RESET
1--_-<t....1.~ ~

L;....
TIME CLOCK

'RUN' _....,

I'------I~
HOUR METER

75 HP PUMP FUll VOLTAGE
START CONTROL SCHEMATIC

OA~ SEPTEMBER 1999
SCALE: N.T.S.
DRAWN BY: M. LARKIN
CHECKED BY: M. BREGAR
PROJ. MGR.: -'- _
PROJ. ENGR.: M. BREGAR

i:ll-------T-"---------r-:;-.,......,.----r---------------...,r:.------~------------,r--------------:;::::-;-;::-~:::~;_-------------,--:JiOoBB1NiOo::-. -1
~ r2I22~ YOLO BASIN 99120

~2 rs15chITiQ'~ INC. pu~;TS~TNIODNS1 A (CENTRAL UNIT) Exhibi~I-l
10725 folr oaks blvd. suite b '"

1 M.L. 9/99 SURVEYED AS BUILTS foir oaks. <:0, 95628 (916)965-1312 ONE-UNE 8c ELECTRICAL SCHEMATIC Sheet 2 of 5
NO. ..BY OATE REVISIONS



. TO P.G.teE. O.H•
POLE-MOUNT TRANSfORMER

I
I

•.)
f"YY'
I G N P.G.teE., 120/240V ~

NE\CA

• UCP
SIZE 2

#10 Cu.-<l> IA 30-4W, 200A FVNR O.L'S

BARE • SElf-CONTAINED r-,--.... • II ' • .x- • If -- ....
I MmR SOCKET ...- 240 02 --,--.... -----@

r-~J
• II • • .x- c30- ,--....

4W 03--

~ ,I'
• .x- , .. ---"

BUS

(~
N

t 1:3/4· DIA. X S'-O· COPPER
CLAD STEEL GROUND ROD

SIZE 2
FVNR k START01..

01 'Oft

(3) (
O.L:S

M cb HOU
'

~) 'SECURTlY
" UCHI

I
METER

I
I a.L'S (3)' ..

@HP

...
PUMP STATION 2N ONE-LINE 10 HP PUMP rUll VOLTAGE

• START CONTROL SCHEMATIC

.
./
0 6SEPTEMBER 1999 YOLO BASIN JOB NO.

DATE: 5

~~~O@INC.SCAlE: N.T.S.
4

99120

DRAWN BY: U. LARKIN
.'5

WETLANDS
CHECKED BY: U. 8REGAR

SHEET

'" 2 Exhibit I-I
'" 10725 fair oaks blvd. suite b PUMP STATION 2N (NORTH UNIn.... PROJ. lAGR.: 1 lA.L. 9/99 SURVEYED AS BUILTSco

PROJ. ENGR.: lAo 8REGAR fair oaks. co, 95628 (916)965-1312
~ NO. 8Y DATE REVISIONS ONE-LINE 8c ELECTRICAL SCHEMATIC Sheet 3 of5



./
Q

. TO" P.G.acE. O.H•
POLE-IAOUNT TRANSFORMER

I
I
I

)
r-yy I

I G N P.G.acE. 120/24OV,I NO.IA. 610 Cu.~ M 3~-4W, 200A GOA DISC. $W.
BARE I SELF-CONTAINED r---l SIZE 2

I IAETER SOCKET FVNR O.L'S

r--J .
''''' {" I' ~I o " • o ..x' 0 .. --- ....
~- ~2 .1--0 • ..x' • 4 ----@3W I ~lBUS 03 L__u=lJJ I • o ..x' 0 '4 --.,'"

t QQ 'H'

3/4· DIA. X 8'-0· COPPER GOA DISC. SW. ..-+~ , '0'
d I

CLAD STEEL GROUND ROO d 'A'

GOA

H'B IANOAA r START;:: SIZE 2
FVNR

(3) ®
O.l:S

O.L'S (3)'f'

I
I
I

@ 15 HP PUMP FUUL VOLTAGE
HP START CONTROL SCHEMATIC

•

PUMP STATION 2W'ONE-lINE

SEPTEMBER 1999 G
YOLO BASIN

JOB NO.
DATE:

~~¥O@INC.
5

SCAlE: N.T.S.
4

99120
M. lARKIN WETLANDSDRAWN BY: :5

CHECKED BY: M. BREGAR
SHEET

2 Exhibit I-IPROJ. MCR.: 1 M.L. 9/99 SURVEYED AS BUllTS 10725 fair oaks blvd, suIte b PUMP STATION 2W (WEST UNIT)
PROJ. ENCR.: M. BREeAR fair oaks. ca. 95628 (916)965-1312

NO. SY DATE REVISIONS ONE-UNE /£ ELECTRICAL SCHEMATIC Sheet 4 of5



MOISTURE DETECTOR
SWITCH AND
RESISTOR LOCATED
IN SUBMERSIBLE
PUMP MOTOR

SITE
UGHT

~

TO FUTURE
lEVEL SWITCH

'H' p

'0' , t--.
'A' b

4

~~ART

'3

O.L.'S O.L'S O.L.'S

NEUA
SIZE 3
FVNR

U---f~--------------------o--III-Q ----....4 -- ... ....
U----+-+--pIT-----,--------..,..-----o--III-.-----41-----@)
U----+-+-++-.pI-=r---+---.,.----+--r---o-HI-·.....:.-----4-4---'"

{
~I-

~ e2--
BUS e3-

l00A DISC. SW.

(3)
O.L'S

,
I
I

®

(3)
O.L'S

I
I
I

®

PUMP STAnlON 8C ONE-LINE

P.G.&E.• 277/48rN
~-4W, 200A

SElf-CONTAINED
G N METER SOCKET

,.....A...A,
H8 Cu.-<p "

r
~':_J 1
. TO P.G.&E. O.H.

POLE-I.lOUNT TRANSFORI.IER

t
3/4" DlA. X 8'-0" COPPER
ClAD STEEL GROUND ROO

50 HP PUMP 11 FULL· VOLTAGE
START CONTROL SCHEMATIC

MOISTURE DETECTOR
SWITCH AND
RESISTOR LOCATED
IN SUBMERSIBLE
PUMP MOTOR

CR

7
~

TO FUTURE
lEVEL SWITCH

'H' P

'0' , t--.
'A' b

4

!-fB
START CR

3

O.L.'S O.L'S O.L.'S

NEUA
SIZE 3
FVNR

U---r~--------------------o-II I-<·------4--.......
U--+-+--P=T-------,...-------r------o-III -----C-----@
U--+-+-+-+-f=¥-:r--+----,...----J--,----o-III ·------4---'"

480V {el-
3e- 23W e--
BUS e3 __

l00A DISC. SW.
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Exhibit 1-2

For The
Model 5; ')?i\/Ii and 5122M1 SS
Portable Davit Cranes
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·/t~;;i..~=;:,;~;:·,l: ..
.'~~M: .... ~.. '~~&.:
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'fit, 'f\~r".. '.' l~t·.
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Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

Suggestions for Safe Operation

page 3
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:AWA~NINGI

DO the following:

"Rend nnd comply with the guidelines set forth in this Owner's Mnnual. Kecp
, this manual, and alliaheis attached to the crane, readahle and with the
"equipment at nil times. Contact Thern, Inc. for replacements•

.Check lubrication before use.

Install the wire rope securely to the winch drum.

·Keep at least 4 wraps of wire rope wound on the drum at all times, to serve
as anchor wraps. Failure to do so could cause the load to fnll.

Kcep Imnds uwuy frum sheuves, ~cars, wire rope, and other moving purts of
the equipment.

DO NOT dn (he rnllnwing:

Do not lift I)Cople, or thin~s over people. Do not walk or work under a load
or in the line of force of any loud.

Do not exceeelthe load rating of the crane or any other component in the
system.

Do not lise more thun one cr~llle to move a load that exceeds the loud ruting
of a single cranc. A shift in load weight could overload the C(luil)ment.

Do not usc dumuged ur malfunctioning cCluipment. To do so could result in
fuilll rc of thc cquipment.

Do not moelify the equipment in any way. To do so could cause equipment
fuilure.

. -, I)"

Do not wmp the wire rope around the load. This damages the wire rope and
could euuse the load to fall. Use a sling or other approYed lifting device.

Do not 01)CI'ate the crane with guards removed or improperly installed.

Do not divert your attcntion from the operation. Stay alert to the possibility
of accidents, and try to prevent them from happening.

Do not jerk or swing the load. AYoid shock loads by starting and stopping the
load smoothI)'. Shock loads overload the equipment and muy cause damage.

Do not use thc cranc to drag or pull loads. This will cre~ltc side pulls which
could damage the equipment or cause the loa,d to tip.

Do not leave a suspended load unattended. Place the loud on the ground if it
must be left unattended.

Exhibit 1-2
Shf".P.t 1 of 1R
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Important!

• A qualified prnfclisional should
inspecl ur design the foundation
to insure Ih:u it will provide
adequate support.

• Locate the cnlne so it will be
visible during the entire operation.

.....

Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

1.1 Installing the Crane

AWARNING.

DII nllt install the crane in an m'en denned as hazardous hy the Nationul
Electric Code, unless instnllation in such an area has been thoroughly aJ>
pro\·ed.

Do not install the crane near corrosive chemicals, flammable materials, ex
plosives, or other elements that may damage the crane or injure the opel'a
tor. Adequately protect the crane and the operator from such elements.

Position the crane so the operator can stand clear of the loud, and out of the
pOlth of a broken wire rope that could snap back and cause injury.

Attach the crane to a rigid and level foundation that will support the crane
lind its load under 81110nd conditions, including shock loading.

1••• 1 CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on installing the equipment.

I.I.J LOCATE THE CRANE in an area clear of traffic and ubstacles that could
interfere with operation. Make sure the crane is accessible for maintenance
and operation.

I ,.~ INSTALL THE CRANE on a level surface. An unlevel surface mal' cause
the boom to swerve. ~

,II.~ FASTEN THE BASE securely to the foundation.

CONTACT A QUALIFIED PROFESSIONAL FOR MOUNTING INSTRUCTIONS.

,

Figure 1 - Installing the Crane

Installed uprlghl using
Mode/522 or 52.!SS base

I •

Installed flush using
Mode/522 or 522SSF base

"

Or

---------~
Exhibit I-2
",. - ..... _&, 1 0 A6110-01373C-0995
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Import;llIt!

• Inspcci Ihc crailI.' during assembly
according III Ihc Instructions for
Periodic Jllspcl'lioll. This will
give you a rn'orJ of the condilion
of the (1"<1111.' wilh which 10 COIll

pare rUlUrc in:-peelions.

• Save all hoxes and crates Ihnt the
crane was :-hippcd in, use Ihem
agnin if you need In repackage
the cranc.

• COJ1lal'1 Ihc filclory irmnedilllely if
any parts an..' missing or dUllmged.

• Do not ()\'crlighlt:n fasleners, this
may sirip 11l1"1:ads or cause dam
age 10 olher paris,

Figure 2 - Cotter Pins

1.. 2 Assembling the Crane

l.J.1 STUDY PARTS DRA WINGS 10 understand how the l'rane is assemhled.

l.J.~ INSTALL THE MAST in the huse.

FOR MODEL 522 BASE, the mast should rest on Ihe rollers installed in Ihe
lower sel of holes in Ihe bUlie.

" FOR MODEL 514 BASE, secure the mast in place lIsing the fasteners pro
vided. 1\'lake sure the capscrew passcs through the must to I(cep it from
rotating in the base.

I.V INSTALL THE BOOM in the mast using the pins provided. Do not rest
the humn mt tnp of the front pin, this may cuuse it tu hend under lund.

I.JA INSTALL THE SHEAVE and cable guide in the end of Ihe bOOJl1 lIsing Ihe
pin pruvided. Muke sure lhe cubic guide is pusitiunl'd l'lIITedl)',

1.2.~ INSTALL THE WINCH using Ihe f.lstcners providcd. Tilt! winch C.ln he
positioned for either left or right hund opel·ution. Scc nglll'c 3.

!.J.t> PASS THE WIRE ROPE over Ihe sheave and lhl"llugh Ihc hOllm, Anchor it
10 Ihe drum according 10 inslructions in the wineh oWl\crs mmlUal. r. luke
sure it passes under pins when running through thl' huum, Sel' liJ:ure 3.

1.1.7 COMPLETE ASSEMBLY.

" INSERT THE QUICK RELEASE PIN in thc cahle guide,

INSTALL nlE WINCH HANDLE according 10 inslructions in the Winch
OWl\cl"s Manual.

..

MAKE SURE ALL FASTENERS are lighlened. and culler pins properly
bent 10 secure them in place, see Iigure 2.

LUBRICATE THE ENTIRE CRANE.
bend arms back

Figure 3 - Assembling the Crane

quick release pin
positioned down

pass the wire rope
under both clevis pins

pass the wire rope
under both clevis pins

o
I----------:-:::'=~:;j=:;::l----.-----.--.-----.-------1- 0----.1---.---------------.....;:........;;>

rounded end
of cable guide

faces out

~o ~
1---._-_-__-_-._-_-__-_-._-_-__-_-._-_~.-"",,,_C:":.-=-"'::'l:;:-:-;::o

,~
//

winch
mounted for
RIGHT HAND
operation

winch
mounted for
LEFT HAND
operation

A6110-D1373C·0995 Eilllbit 1-2
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Import:mt!

• Limil nonuniform winding by
kecpin~ lension on Ihe wire rope.

• II is Y<lur rcsponsihilily 10 detect
and aCl:OUnl for different faclors
affeclillg Ihe condilion nnd
perfurmance of Ihe equipment.

Exhibit 1-2
Sheet 6 of18

uwner's Manual for 5122M1 and 5122M1 SS Portable Davit Cran'Js

2.1 General Theory of Operation

2.1.1 THE PlIl.1. REQUIRED 10 movc IIll' load mllsl nol cxceed Ihe loml raling
tlf IIll' IT;lIh', ('C1nsidl'r the Inl,,1 forl'l' rCtlllircd III 1lI1)\'C Ihc hmu. nlll Ihe
wei£hl Ill' I Ill.' load,

~,I.~ TillS EQl q l'~ tENT CAN dewlop forces that will cxcect.lthe lo:,d rating, It
is the n'sj1\\!\"ihilily of the cqllipmcnt IIser til limit the size of the luad, In
spect Ihe l''lllipmcnt regulnrly fur d;IIII:1gC :ll'{:nrding 10 the instruClitllls
contailled ill Ihis Illnllllili.

1,3 PERFORMANCE RATINGS of the equipmcnl arc nffected by the position
of the huolII. anllthe alllount or wire rlJpe Y"U usc,

'. LOAD R/\T!~r, n'presents the muximum Jlullihat can be 1,Ineed 1111 new
cl)uipml'lIl. Lp;!(! ratings lire assigncd nJlues fur specilic: wire ropc kngths,

h LIFT v:ll'il'S wilh lite pnsitioll uf Ihe bllolll tlnd tile Icnp.th of the wire rope,

c REACII \';lI'i\.'s wjlh thl: positioll of Ihc. hOOlll,

2.1.4 DUTY R:'\T!N!iS refcr to the Iype of IIS~ the etjuipment is subjccllo, Con
sider Ih\.' r,,;~.'\\'illl! when dcterminillg dUly rilling.

ENVIR(~~;\ 'L1'r~: harsh enVirOlln1l'IlIS int'lut"" ilut. c(lld, dirty. Wl.'I,l'orro
sive.llI' "\I,:" .. i\l.'.slIrrountlings, Prult'd the Ci:::iPIII~lIt from hur:;h envi
rOlinll'lI\i\ \' :!l'il !;ussihlc.

h MAINTE~;:\ :'\CE: pllor maintcn:llt<"l', I11c;lI1ing jltmr cleaning, lubrkation,
or inSpCl:lioll, h';lds 10 poor upcnllinn .1Ilt! pt)ssiblc l!amagc of tlte ~qllip

menl. I\linimiz(' pllor maintcnance 11)' l'lIl'crllUy roJlowin~ 'he ill,\lrm'
lions ('11111 .. :11('<1 in Ihis mnlllllli.

LOADIN( i: Sl'\'l'rC loading indlldcs shllck l\lading mltl JIllwing loads Ihat
excel'tllhc load rating of the Ctl"ipl1l':ItI, A\'uid shod, louds, and d~) nul
cxceed the hil):1 ;';llin~ of the ('tltlipmcnl,

d FREQUU;( ":' O!: OPERATIOl'!' frl"llll'lIl or kllglll)' operations im:r.:ase
wcur ;\11.1 ::.i, 'i,:q!')C life span 01 t!l',U';" hl.'aril:;';s, sheaves, l\lll! lIlher Cllm
p()I)~n!S, L .. ,',';; ;,' IIwintcllllncc or I:.l' l'tIU:p"'l'nl it' Ilsl'd in l'rcliHcnt
op"l':lIi:",,-,

CONTACT Ti :i, \:'! i )I~Y FOR jVIOIU: iNFURM,', nON.

A6110-Ll1373:'::-0995



Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

2.2 Suggestions for Safe Operation

AWARNING.

DO the following:

page 7
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Keep ut lensl 4 wrulls of wire rope wUllnd on the drum at all times, to serv.e
liS unchor wmps. With less HUlll 4 wrullS fIll the drum the wire rope could
come loose, cnusing the load to fall.

Keep hllnds uwny from sheaves, genrs, wire rope, and other moving parts of
the equipment.

Keep nil people, including operntors IIncl )'ourself, away from the crane.
Kel'p out of the p:lth nf the loml. llIul uul nf lhe path of a hroken wire rope
thlll mighl snnp hnck and cause injur,'.

no NOT do the following:

Do not lift people, or things over people. Do not walk or work under a load
or in the line of force of any load.

no not exceed the loud ruting of the CI'lIne or any other component in the
s)·stem. To do so could result in fnihll'e nf the equipment.

Do not usc more thnn one crnne to move n load that.exceeds the load rating
of a single crnne. A shift in lond weight could overload the equipment.

Do not use d:ullnged or mnlfunclinninJ,\ cCluipment. To do so could result in
failure of the equipment.

nU lUll modi')' the l'cluipml'nl in lll1)' \\'ll)'. Tu do so l'ould cnuse eCluipment
fnilurr.

no nol Opl.'rutl' the c.'rnne with glllll"ds l"l'llun'ed or imllroperly installed.

no not dh'ert your aUention from til'> operation. Stay alert to the possibility
of nccidents, nnd try to prevent theOl from happening.

00 not jerk or swing the lond. Avoid sluwk loads hy starting and stopping the
Innd smoothly. Shock lourls ovcrlnllrl Ihc' c~lJllipment und may cause damage.

Iln nnl use the crane to drug or IJlllllnllrls. This will create side pulls which
cnuld dnmnge the eCluil)Juent or ClllIse the load to tip.

Do not leave n suspended Imul lln:lltC'lulc'd. 1)lnce the load on the ground if it
mllst he left tIlUlt1cndl'd.

Exhibit 1-2
Sheet 7 of 18



·Important!

• When determining wh~lher Ihe
load will exceed Ihe loml raling.
consider the total forcc rcquired
10 move Ihe load.

Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes·

2.3 Preparing for Operation

:.1I CONSIDER THE OPERATION. Do nol hegin until you are sure you can
perform Ihe elllire uperaliull willuml hazard.

: ': INSPECT ALL COMPONENTS nflhc l'yslem.

INSPECT THE CRANE and olher equipmcnt according to the Instructions
for Frequenl Inspection.

" INSPECT THE WINCH according In Ihe instructions in the Winch
Owner's Manuu!.

OPERATORS musl be in good heallh. alert. thoroughly trained in operating
Ihe equipmcnl. and properly clolhed (hurd hal. safety shoes and safety
glosses. no loose clothing).

THE LOAD mUl'l he de;lr of olher ohjeels and free to move. Make sure the
IlIml will nol lip. silin. mil ;Iway. or in .lOy WilY move unconlrollably.

~.' .1 KNOW YOUR LOAD lind make slIre you do not exceed the load rating of
Ihe cranc or :IIlY olher cquipmcnl in Ihe syslem.

:.- , POSITION THE BOOM su the hllld huok is centered over the load. Avoid
side pulls whit'h could dllmn~e the crane or cause the load to tip. See
ligure 4.

Figure 4 - Positioning the Boom ~.

centerline

......... _.- .... ",
centerline

Exhibit I
Sheet 8 ofl8

l correct incorrect
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2.4 Attaching the Load

page 9
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Figure 5 - Attaching Load

... sling seated in
saddle of hook

Important!

• Obey a stop signal from ..nynne.

• Maintain tension on Ihe wire rope
to keep iltighlly ~lIld evenly
wound on the drum.

• If the crane and load nre nol
visible during Ihe entire opera
tion. get help from another
person.

• Appoint a supervisor if IIlllrC lh..n
one person is involved inlhe
operation. This will reduce
confusion and increasc safely.

• When lifting a load. use ~l tag line
to keep the load from swin£in£ or
twisting. while keeping yourself
away from the load.

A611 Q-D1373Co0995

IAWARNINGI

Do not wrap the wire rope around the load. This damages the wire rope and
eould couse the load to fall. Use a sling or other approved lifting device.

~.~.I CLEAR OBJECTS from the path of the load so you can move it freely and
observe it at all limes during the operation.

~A.~ MAKE SURE THE WIRE ROPE is not twisted. A twisted wire rope could
cause the load to spin when it is raised off the ground.

~.~ ..' ATTACH THE LOAD using a nylon sling, or other approved lifting device.
Follow the recommendations of the sling manufacturer.

SEAT THE SLING in Ihe sllddle or (he hook with the hook latch com
pletely closed, See figure 5.

" CENTER THE LOAD on the hook so it will remain balanced and not tip or
rolate to one side.

2.5 Moving the Load

~.~.I MOVE THE LOAD slowly and slllolllhly. only a small distance at Iirst.
Make sure the load is blllanced ..nd securely attached before continuing.

.. '.,' OPERATE TIlE WINel1 In I'aisl' 01' 11IWl'I' llac 101ld. Refer to the instruc
tions in Ihe Winch Owner's M:llllml.

~.~.J OBSERVE THE WIRE ROPE:ls it winds onto the drum. If it becomes
loose. uneven. or overlapped. stop the operation and rewind the wire rope
before continuing. Continued o~rntionwith overlapped or uneven wire
rope can damage the wire rope and shorten its life.

~.~~ ROTATE THE BOOM to move the !mld side-to-side.

ROTATE THE BOOM slowly .ind smoolhly to avoid swinging the load or
causing shock loads. Do not jam the boom against other objects.

" PUSH AGAINST THE BOOM at the midpoint between the mast and the
end of the boom. Do not push or pull the load, wire rope, or any other
part of the crane other than the boom.

., Exhibit 1-2 .
Sheet 9 of 18
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Important!

Increase the frequency of mnintc
nance procedures if the crane is:

• Operated for long periods.

• Used to lift heavy load~.

Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

3.1 Cleaning the Crane

Clenn the crllne to remove din and help prevent rust and corrosion.

.1.1.1 CLEAN THE CRANE every six months or whenever it is dirty.

WIPE ALL EQUIPMENT with an oily rng to remove dirt and grease.

~ LEAVE A LIGHT FILM of oil on nil surfaces to protect against nlst and com)
sion.

• Operated in wet, diny. hoI. or WIPE OFF excessive 1I1ll0unt~ of oil 10 avoid the accumulation of dirt.
cold surroundings.

.1.'" REMOVE UNNECESSARY OBJECTS from the area surrounding the
crane.

3 '1,'- Lubricating the Crane

Important!

• Mnke sure lubricllIlt has n fCIll

peruture rating npproprilllc I'llr lhe
ambient temperatures of the
operation.

Exhibit 1-2
Sheet 10 of.1.8

Luhricate the emile properly 10 help prolcct il from wear and rust. Rend the
following instructions carefully.

.\.~.I LUBRICATE THE ROLLER ASSEMBLY on the 522 base at least every
6 months. Use a grease brush to apply a light film of NLGI #2 grease to the
rollers and capscrew.

\.~.~ LUBRICATE THE WHEELS on the 514 hase at least every 6 months. Use
a grease brush to lIpply n light film nf NLGI #2 grease to the roller bearings
011 the rellr caster wheels. Apply 2 to 3 drops of 150 grade geur oil to the
sllllfts on nil whcels. Rolnte the wheels to allow oil to penetrate, and wipe
off excess nil to avnid llccllmllieuioll or dirt.

,1.~ ..' LUBRICATE ALL PINS at leasl every (, lIlonlhs. Use a grease brush to
apply n light IiIIll of NLGI #2 grclIse to ;,11 pins.

.\.~.: LUBRICATE THE WINCH atiensl every 6 months. Refer to the Winch
Owner's MmlUal for instructions.

.I.~: LUBRICATE THE WIRE ROPE at leaSI every 6 months, by wiping a thin
com of oil onlo Ihe wire rope using un oily rag.

A611D-D1373C-0995
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3.3 Inspecting the Equipment

page 11
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Important!

• Start an inspection pmgr...n as
soon as you pUlthe crune into use.

• Appoint a qualified person to be
responsible for regularly inspect
ing the equipment.

• Keep written records of inspec
tion. This allows compnrison wilh
comments from previous inspec
tions so you can see dmngcs in
condition or performance.

Perform frequent inspections:

• Before each operation.

• Every 3 hours during uperatiun.

• Whenever you nOlin' signs III'
damage or poor operation.

A611D-01373Co0995

IAWARNING!

Do not use damaged or malfunctioning equipment. Place an "OUT OF OR.
DER" sign on the crane. Do not use the crane until the sign is removed by a
qualified maintenance person who has completely corrected the problem.

Inspect the crane to delect signs of damage or poor operation before they
become haznrdous.

.\.~.I CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on inspecting the crane and olher equipment.

.1.\ ~ REFER TO THE WINCH OWNER'S MANUAL for information regarding
winch inspection.

•1••\ ••\ Instructions for Frequent Inspection

VISUALLY INSPECT the entire crane and all other equipment involved in
the operution.

• Check all equipment for cracks. dents, bending, rust, wear, corrosion and
olher dml1uge.

• Make sure the wire rope is installed correctly' and anchored securely to
the drum.

• Make sure the entire emne is pmperly lubricated.

• Make sure all fasteners are tight Dnd secure.

• M:lkc sun: IllulIlIlillg f"st"'Il"'rs arlO lighll'lIcd sccurely.

• Milke sure the ruunduliun is in guml condition. and capable of supporting
the cmne lind its lond under nil load conditions.

TEST CRANE PERFORMANCE by moving lllest load of 100 pounds.

• Listen for unusual noises. nnt! look for signs of damage as you operate
Ihe cralle.

• Mnke ,;ure the wire rope winds e"enly and tightly onto the drum. If it is
loose or unevell. rewind it heflin: t:olltinuing.

• Make sure the load Illoves sllloolhly. withoul hesitation or strain, and
Ihal the winch handle roliltes freely in both directions.

• Make sure the boom roHlles freely when you push it, and remains sta
tionary when you release it.

• Check Ihe brake. Raise Ihe loud. Ihen lower it and stop it a few feet off
the ground. If the loud continues to coast or creep, the brake may be in
need or rcpllir or ad.iustlllelll.

Completely correct all prohlems before continuing. Use the Troubleshooting
Chari 10 help determine Ihe cause of certain problems. See table 2.

.Exhibit1-2
Sheet 11 of 18
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Perform periodic inspcl·tinns:

• Every 6 months.

• Whenever you return the cmne to
service from storage.

• Whenever you notice damage or
poor operation in a frequent
inspection.

• Whenever you have. or think you
may have. overloaded or shm:k
loaded the crane.

Figure 6 - Broken Wires

.l..l.~ Inst ructions for Periodic InSIJcction

VISUALLY INSPECT the cmne and all other equipment.

• Check the finish for wear, naking, or other damage.

o Check ~lll equipment for cracks. dents. bending, rust, wear. corrosion and
other damage. If the crane was overloaded. or if you notice cracks and
other signs of overloading. check for dumllge using magnetic or chemical
crack detecting procedures.

• Check all fasteners for stripped threllds, wear, bending, and other damage.

o Make sure the entire cmne is properly lubricated.

• Make sllre the wheels on the 514 hllse rotate freely.

• Make surc alllahcls und pl;\les .11"1: rC:ldahlc. firmly attached, free of
danmge and clean. Replacemcnts lire avuilable from the factory.

~.

~ REMOVE THE WIRE ROPE cntirely from the crane.

o AlwllyS wellr prnlcctive cloUting when handling wire rope.

o Check the entire length of wire rope ror bcnt wires, crushed areas, bro
ken or cut wires. corrosion. and other dmnuge. Carefully inspect areas
Ihat pass over she.wes or Ihrough mller ~uides.

• Note the location and cOllceOlrmion of broken wires. Replace wire rope
if more than 6 wires are hroken in one lay. or more than 3 wires are
broken in one strnnd in one lay, See figure 6.

• Make sure the lond hook or other device il' securely attached to the wire
mpl'. alld till' win' mJll' wlll'n' ;1 is alladh'll is IInl fmycd. l·orroc!l:d. hro
kl:n. or otherwise dUllla~cd.

• Measure the thmllt opening. thickness. and twist of the hook. Replace the
huok if it shows l'igns nf dUlttage, Sce figure 7.

one
lay

I
.r.

..t. 0.. ~~

...... J.

".( --ri
- 'Y

... .
,:j;:)

T

j

Wire rope assembly musl be replaced
If more than 6 wires are broken In one
lay, or /I more than 3 wIres Bre broken
In one strand In one lay.

• M"ke sure hook hitch opcns with<..:t hinding and closes when released.

o Check the anchor hoJes in the drum and the surrounding area for signs of
we"r or distortion.

'.

Exhibit 1·2
Sheet 12 oft 8
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Figure 7 - Load Hook
Inspection

twist

PLACE I()() POUNDS of len!>ion on the wire rope.

• Measure the diameter of the wire rope, especially in areas where wear is
noticeable. Replace the wire rope if the diameter measures below the
minimum diameter at any point. See figure 8.

II REMOVE THE WINCH and inspect it by following the instructions in the
Winch Owner's Manual.

DISASSEMBLE THE CRANE, and inspect each part for damage.

REMOVE THE CRANE BASE from the foundation.

• Check fasteners for stripped threads, wear, bending, and other damage.

• Check the foundation for cracks. corrosion, and other damage.

The wire rope assembly must be
replaced If the throat opening Is 15%
wider than nominal. 11 the thickness is
JO% less than nominal. or If the hook Is
twisted 10' or more.

Figure 8 - Rope Diameter

FASTEN THE CRANE BASE securely to the foundation.

h REASSEMBLE THE CRANE.

TEST CRANE PERFORMANCE by operating the crane with a test load
equal to the load rating.

• Listen for unusual noises, and look for signs of damage as you operate
the crane.

• Make sure the wire rope winds evenly and tightly onto the drum. If it is
loosc or uncven, rewind it bcforc continuing.

• Make sure the load moves smoothly, without hesitation or strain, and
that the winch handle rotates freely in both directions.

• Make sure the boom rotates freely when you push it. and remains sta
tionary when you release it.

• Check the brake. Raise the load, then lower it and stop it a few feet off
the ground. If the load conti!lues to coast or creep, the brake may be in
need of repair or adjustmen'.

Completely correct ull problems before continuing. Use the Troubleshooting
Chart to help determine the cause of certain problems. See table 2.

incorrect

7/64 in (.1094 in)

11/64 in (.1719 in)

minimum diameter

correct

1/8 In

3/16 in

-------_......_-----
wire rope

diameter

The wire rope assembly must be
replaced 11 the diameter measures
less than the minimum dlame'er at any
point.

'C

'A611Q-01373Ce0995
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page 14 Owner's Manual for 5122M1 and 5122M1 55 Portable Davit Cranes

~····l

Table 1 - Inspection Checklist

foundation

fasteners

boom assembly

winch assembly

wire rope

end connections

load hook

comments

checked boxes indicate damage or problem In need of repair

number per strand =
number per lay =

diameter =
o nol securely attached

o hook latch lails to close when released

twist =
throat width =
thickness =

LJ loosely attached or missing

.. . _.- ._._...__._------
. _._._-_._.- _._-----

..

• 00.00' • • __• ._••••• ._00. ._

'" ( .---_.._------
..._--._----- ----

--_. .... _... __.-._--_._-_..__......__ .... _..._----_ .._--_...__._---------
. -' -----------

-------- -•.. _--- ._..._-_._..._-_._---_._ .._.._------_.... _._._----------

...__ ._-._----

----._----_._-----------------------------
--_.. .. ......_.._._---------_._-_•._--_.- ------------
----_ .. __......_-- -- ._------
--_.- .__ _.._------ _-------- _._----------

authorized signature __._ .. .. .... . •__. date _

I ...

Exhibit 1-2
. to" ;"
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Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

3.4 Repairing the Crane

page 15

"r

Important!

• It is your responsibility to deter
mine when to replace parts.
When considering whether to
continue using a part or to replace
it, remember that replacing it is
the best way to avoid further
equipment damage.

• Appoint a qualified person to be
responsible for all rep~lirs to the
equipment.

.H.I GET FACTORY AUTHORIZATION for all repairs. Unauthorized repairs
will void the warranty. and may lead to damage or failure of the crane.

H.2 REPLACE DAMAGED OR POORLY OPERATING PARTS with Thern
repair parts.

H.~ REFINISH AREAS where the paint is worn or flaking. A good finish helps
to protect against corrosion and weather damage.

REMOVE THE FINISH from damaged areas. down to the bare metal.

h CLEAN THE AREA thoroughly.

REPAINT with a high quality primer and finishing coat.

H.~ TO ORDER REPAIR PARTS. contact your local dealer. Include the fol
lowing information when ordering:

• model number

• serial number (or code number)

• part number

• date purchased. and from whom

• description of what happened. or what is wrong

• your name and return address

Table 2 - Troubleshooting Chart

problem

overheating

cause correction

L

boom bounces up and down

boom does not rotate

boom swerves

• load too heavy lighten load

• mounting bolts loose lighlen mounling bolls to proper torque

• sheave worn or damaged inspeci and replace as necessary

• foundation loose or unlevel inspeci and repair as necessary

• winch gears worn or damaged inspect and repair as necessary

• rotation points conlaminated or worn inspect and repair as necessary

• flange bearing broken or locked Inspect and replace as necessary

• foundation loose or unlevel inspect and repair as necessary

• mast bent, distorted. or leaning inspect and repair as necessary

unusual noises

high pitched squeak • poor lubrication lubricate entire crane properly

grinding noise • contaminated lubricant al rolalion points clean and lubricate rotation points

rattling noise • loose bolts, sel screws or olher fasteners lighten all bolts and other fasteners-_._----
Refer to the Winch Owner's Manual for possible problems with the winch and brake.

A611 D-01373C-0995 Exhibit 1-2
Sheet 15 of 18
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Important!

• Keep a record of what you ship.
and when you send it.

Exhibit 1-2
Sheet 16 of 18

Owner's Manual lor 5122M1 and 5122M1SS Portable Davit Cranes

4.1 Transporting the Crane

HI REMOVE THE WIRE ROPE from thc emne if necessary, by disconnecting
it from the winch drum.

u: FOLD THE BOOM DOWN by rcmoving the rcar pin and lowering the
hoom until it rests against the m:lst. Rcpl:lce the pin to avoid loosing it.

J.I..\ PACK THE CRANE for transport. using the original packaging materials, .
if appropriate.

J.I.~ INSPECT THE CRANE according to the Instructions for Frequent Inspec
tion before instlllling it fnr operation.

4.2 Storing the Crane

~:.I REMOVE THE WIRE ROPE from the crane if necessary, by disconnecting
it from the winch drum.

~.:.: FOLD THE BOOM DOWN. or remove the boom from the mast.

U.l STORE THE CRANE in a cool deun place away from corrosive chemicals
and moisture.

~.:A SEAL THE CRANE in plnstic with a desiccant to help protect it from rust, "'"
corrosion. and other damage. I

~:5 INSPECT THE CRANE ;ll'cordin~ to the Instructions for Periodic Inspec
tion hdore instulling it lilr opcr,lIiun.

A6110·D1373C·0995



Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

Portable Davit Crane . . Model 5122M1 Model 5122M1SS

page 17

~!!!_d_escrlptlon_ ._ . __. ..
1 Flange Bearing 2.89010 x 3.5000 x 2.25 NYlATRN
2 Mast
3 Boom
4 Clevis Pin .500 x 3.766 SST
5 Hair Pin Colter .500/.750 SST

- -... _...._--------_.
6 Clevis Pin .312x 1.262 SST
7 Colter Pin .125x .750 SST
8 Sheave 2.5000 x .375 x .219 GR
9 Cable Guide SST
10 Quick Release Pin .250 x .750 SST 303

11 Capscrew HxHd .375·16NC x 1.000 SST
12 Hex Nut Nylk .375-16NC SST
13 Hand Winch
14 lock Washer HISpr .375 SST
15 Hex Nut .375·16NC SST

J)8E.!'..u_~~~!__....• C!ly.:. ---!.p;,;;8.;.;rt~n,;,;;u;.;,;m,;,;;be~r __,;,.ql;..<.y_._
B1914 1 81914 1
81483 1 B2467 1
81428 1 82481 1
A2840 2 A2840 2
A2838 2 A4453 2_______ .. _ 0 -

A2839 1 A2839 1
A3997 1 A3997 1
A2063 1 A4466 1
82483 1 82483 1
A3996 1 A3996 1

A3355 2 A3355 3
A4325 2
M4021P8-A 1 M4041P8SS·A 1

A3357 3
A3356 3

r
L'

r
'-

8

9

7

5

o

o

11,12
(11, 14, 15for51~M1SS)

13

2

1

A6110-D1373C-0995
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page 18 Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

Model 522 Base . ' .' i.
lte l11......~~~c.r!p~lon
1 Base
2 Capscrew HlCHd .500·13NG x 4.500 SST
3 Lock Washer HISpr. 500 ~~T
4 Hex Nut .500·13NC SST
5 Roller

port numbor
CI250
A4198
A3937
A4717
A2061

qly.
I
I
1
1
2L..- • ••. • --'

1

rAm /

.Model 514 Wheel Base.. ': 1 \

1
2
3
4
5--..;..;.:.:.::..;:.:....-_---
6
7
8
9
10

11
12

Item description

12

part number
C1252
A3518
A3231
A2926
A2023

A2024
A2932
A3179
A3135
A3227_.. --. - ... -
A2930
512

._~'1:.
1
4
4
4
2
2
2
2
1
1•.. - ......__ ....
1
1
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: Read this Owner's Manual
. thoroughly' before operating

the winch. This manual tells
you how to Install, operate,
and maintain the winch. Keep

. ,".,:. ; It with the winch at all time~.
i;", :~r;t·.· .':: Replacements are available
~~~~~ilt.;·: from Thern, Inc., PO Box 347,
:~~~!..~.;;t~· Wi MN 987
<'/:t~F.>: nona, 55 ,
>( :)1g;,,-.;. '-~; 507 454 2996
,,~..:~~~t:::_....;..~.,- • • •
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Owner's Manual:~,.:"

r
..,I

For The
Model M4021 PB
Spur Gear Hand Winch

.;

,"
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Lijnited Warranty..

Them~ Inc:. WIImnl. iI. rnMlue:ts againsl dcrecls in Ilwlerial "r wtlrklllan.hir f"r "ne yellr frum the dlile of pun:IIOL'"
Ity Ihe'nriJlinlll using hilyer, nr If Ihis dille cannni he cslahli.hecl. Ihe dale Ihe product was sold by 1bcm, Inc. In lhe
dealer: To make II claim under Ihil wlIITlInly. lhe produci mUSI he relumcd. prepaid. direclly In Them. Inc•• 5711
Industrilll Park Road, WinoDll, Minncso1ll559S7. The following information must aceolllplllly the pnldllCl: Ihc dlI1c
of purehlllC. lhe description of Ihe claimed defect, and II complcle uplanalion of the circumslllnCCS involved. If Ihc
produCI is found 10 be defeclive, il will be repaired or replaced free of charBe, and Them. Inc. will reimburse \he
shippins COSl.

This warrant)' doci nOI cover any damase due 10 accidenl, misusc. abu5C. or neslisence. Any uDllutborizcd
alteralion, repair or modificalion of lhe prodUCI oUlside lhe Them. Inc. faclory Ihall void Ihis wanunly. Faclory
aUlhorilluion musl be in wrilins from Them, Inc.

FAcrORY AUTHORIZED REPAIR OR REPLACEMENT AS PROVIDED UNDER THIS WARRANTY IS
THE EXCLUSIVE REMEDY TO THE CONSUMER. THERN. INC. SHALL NOT BE LIABLE FOR ANY
INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR BREACH OF ANY EXPRESS OR IMPLIED
WARRANTY ON THIS PRODUcr. EXCEPT TO THE EXTENT PROHIBITED BY APPLICABLE LAW. ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNIlSS FOR A PARTICULAR PURPOSE ON THIS
PROl?Ucr IS LIMITED IN DURATION TO THE DURATION OF THIS WARRANTY.

Some Ilales do nOI allow the exclusion or limilation of incidental or consequential damaSes, or allow Iimilllliol1$
tin how long an implied warranly laslS, so Ihe above limilalinn tlr cselusion may nolllpply 10 you. This wanunly
gives you specific legal righll, lind you may also have olher righls which vary from Iiale 10 lillIe.

NOIt: Them, Inc. reserves Ihe rlghl 10 chllngc Ihe desIgn or dlsconllnue Ihe pruducUon of an1 product
wllhoUI prior nollce.

About This Manual

The Occupational Safety and Health Act of 1970 states that it is the employer's
responsibility to provide a workplace free of hazard. To this end, all equipment
should be installed, operated, and maintained in compliance with applicable trade,
indu!strial. federal, state, and local regulations. It is the equipment owner's respon
sibility to obtain copies of these regulations and to determine the suitability of the
equipment to its intended usc.' "

This Owner's Manu..I, and wllrning labels atlached to the equipment, are to serve
as guidelines for hazard-free installation, operation, and maintenance. They
should not be understood to prepare you ro, every possible situation.

The" information contained in this manual is applicable only to the Them
M~del M4021 PB Spur Gear Hand Winches. Do not use this manual as a
so~rce of information for any olher equipment.

The following symhols :m~ uscd for emphasis Ihrnughout this manllal:

iA.W.!8ti~~

Fai,llr~ to follow 'WARNING!' inslruciions nUIY result in equipment damage.
pre.pefly dmnage, and/or serious personal injury.

iACAUTIONl

Failure to follow 'CAUTION!' instructions nmy result in equipment damage,
pre/pefly damage, and/or minor personal injury.

Important!

F~:lure to follow 'illlporlanl!' inslruclions may result in poor performance of
the equipment.

A5351-D1295C-05~4
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Owner's Manual for Thern Model M4021 PB Spur Gear Hand Winch page 3

A5351·D129SC.QS94

j'

f~
c~------:---~~-~-~-.....-----------::! Suggestions for Safe Operation
.!,
-I

- IAWARNINGI

DO the following:

Read and comply with the guidelines set forth in this Owner's Manual. Keep
this manual, and all labels attached to the winch, readable and with the
equipment at all times. Contact Them, Inc. for replacements.

- Check lubrication before use.

Install the wire rope securely to the winch drum.

. Keep at least 4 wraps of wire rope wound on the drum at all times, to serve
.as anchor wraps. Failure to do so could cause the load to fall.

,';. .
:,: Keep hands away from the drum, gears, wire rope, and other moving parts
; . of the equipment.-,
.'"
; I
;: DO NOT do the following:

Do not lift people, or things over people. Do not walk or work under a load
or in the line of force of any load.

Do not exceed the load rating of the winch or a~y other component in
the system.

Do not use more than one winch to move a load that exceeds the Joad rating
. of a single winch. A shift in load weight could overload the equipment.

Do not use damaged or malfunctioning C(luipment. To do so could result in
, failure of the equipment.

Do not modify the equipment in any way. To do so could cause equip
ment failure.

~

! ~ Do not wrap the wire rope around .he load. This damages the wire rope and
: : could cause the load to fall. Use a sling or other approved lifting device.

,: Do not operate the winch with guards removed or improperly installed.

Do not divert your attention from the operation. Stay alert to the possibility
of accidents, and try to prevent them from happening.

Do not jerk or swing the load. Avoid shock loads by starting and stopping the
load smoothly. Shock loads overload the equipment and may cause damage.

Do not lift loads or pullioads;on an incline unless the winch is equipped
-with a brake.

Do not leave a suspended load unattended. Place the load on the ground if it
must be left unattended.

Exhibit 1-3
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page 4' Owner's Manual for Thern Model M4021 PB Spur Gear Hand Winch

" .

, '

Important!,

• Inspect the winch immediately
following, installatiqn according

, to the Instructions for Periodic ;
: InspecHbn.-;rhls wili give you a : ;
: record ,of 'the condition of the '
, w~n~h wi~ which tq compare

" . ',' futureinsPTtion·s. '

',. !A qualified,pro,fessional should
inspect or design the foundation
to insure that it will provide
adequate support.

• Locate the winch so it will be
, visible during the entire operation.

1.1 Instal'ling the Winch

IAWARNINGI ,
Do not install the winch in an area defined as hazardous by the National
Electric Code, unless installation in such an area has been thoroughly ap-
provm. '

Do not install the winch near corrosive chemicals, flammable materia~ex
plosives, or other elements that may damage the winch or injure the opera
tor. Adequately protect the winch and the operator from such elements.

Position the winch so the operator can stand clear of the load, and out oC the
, path of a broken wire rope that could snap back and cause injury.

Attach the winch to a rigid and level foundation that will support the winch
and'its load under all load conditions, including shock loading.

1.1.1 CONSULT APPLICABLE CODES AND REGULAnONS for specific
rules on installing the equipment.

1.1.2 LOCATE THE WINCH in an area clear of troffic and obstacles that could
interfere with operation. Make sure the winch is accessible for maintenance
and operation.

,':·1.
I'

....::..

I.I.~ MAINTAIN A FLEET ANGLE between 1/2 and 1-112 degrees. The proper
fleet angle minimizes wire rope damage by helping the wire rope wind
uniformly onto the drum. See figure 1.

1.1.4 FASTEN THE WINCH securely to the foundation.

CONTACT A QUALIFIED PROFESSIONAL FOR MOUNTING INSTRUcnONS.

'~..

center
ne

fixed sheave or
smooth drum_

/ roller guide r112 to 1-1I2uvy,_

It

distance "A"------.--..-._-

• When wire rope travels over a sheave or through a roller guide - maintain fleet
angle by locating the sheave or guide an appropriate distance from the drum,
shown as distance "A Of.

Figure 1 - Maintaining the Fleet Angle

• When wire rope travels directly to the load - maintain fleet angle by controlling
slde-to-slde movement of the load with tracks or gUide ralls. Allowing the load '0
move too far to one side causes stress on the drum flange which may cause
damage. load smooth drum_

I t:===:::==::Jt~I2~,~0~1-~112~;;[I!Gcenter
line

Important!

• Use a sheave or roller guide to
direct the wire rope to the drum
whenever possible.

• Install sheaves. tracks and other
equipment so they will remain
fixed under all lo~d conditions.
Follow the recommendations of
the equipment manufacturer.

• Use sheaves of proper diameter 10

minimize wear on the wire rope.
Follow the recommendations of
the sheave manufacturer.

t,acks 0'guide ,ails

~
"

Exhibit 1-3
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Owner's Manual for Them Model M4021 PB Spur Gear Hand Winch pageS

1.2 Installing the Wire Rope

Figure 2 - Flange Clip
Anchor

Figure 3 - Quick
Disconnect Anchor

1.2.3 ANCHOR THE WIRE ROPE to the drum using either the flange clip or
quick disconnect anchor.

FLANGE CLIP ANCHOR. See figure 2.

• PASS THE END OF THE WIRE ROPE through the hole in the flange.

• INSERT THE CARRIAGE BOLT. loop the wire rope around the bolt.
and install the clip so the wi. ~ rope is held by the curves of the clip.

• INSTALL THE JAM NUT and tighten it until the wire rope is flattened
against the drum flange.

b QUICK DISCONNECT ANCHOR. See figure 3.

• PUSH THE END STOP through the large center hole in the drum flange.

• PULL THE WIRE ROPE forward to lodge the end stop in the slot.

1.2.4 TURN THE HANDLE CLOCKWISE to wind wire rope onto the drum. If
wire rope unwinds from the drum when the handle is rotated clockwise.
the wire rope is installed incorrectly. Install the wire rope correctly
before continuing.

1.2.5 . WIND FOUR FULL WRAPS of wire rope onto the drum by operating the
winch while holding the wire rope taught. These wraps serve as anchor
wraps and must remain on the drum at all times.

1.2.1 PURCHASE THE PROPER WIRE ROPE for your application. Keep the
following in mind when selecting a wire rope. Contact a reputable wire rope
supplier for help.

BREAKING STRENGTH of new wire rope should be at least 3 times
greater than the largest load placed on the winch. If loads are lifted or
pulled on an incline. the breaking strength must be at least 5 times greater
than the largest load. These are minimum values and will vary with the type
of load and how you are moving il.

WIRE ROPE LAY must agree with the winding direction of the drum to
help insure proper winding.

WE RECOMMEND 7 x 19 galvanized aircraft cable for diameters up to
5/16 inch.

1.2.2 INSTALL THE HANDLE by loosening the set screw and assembling the
handle and socket to the hex drive. Secure in place by tightening the set
screw.

Install the wire rope securely to the winch drum. A poorly secured wire rope
could come loose from its ancl)or and allow the load to fall.

; Install the wire rope so it is wound correctly as shown, or the winch will not
I work properly, and the load could fall.

.IAWARNINGI

drum end view

typical installation shown
right lay - underwound

drum end view

typical Installation shown
right lay - underwound

Important!

• Use wire rope and other rigging
equipment rated for the size of the
largest load you will be moving.

• Do not drag the wire rope through
dirt or debris that could call~e

damage. or poor operation.

• Always wear protective clothing
when handling wire rope.

A5351-D1295C-0594
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Important!

• Limit nonuniform'winding hy
,keeping tension on the wire rope
and by'maintaining the proper
fleet a~gle.

• It is );ourresPonsibility to detect
and ,accou'nt for different factorS
affecti~g the c6ndition a.nd
perf~ance of the equipment.
I .. ' I I

I

Exhibit 1-3 .
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2.1 General Theory of Operation

,'.11 THE PULl. REQUIRED IIlIllUVC Ihc IClalllllusl nul exceed the load ralin!!
of Ihe winch. Consider Ihe Inl:ll fnn:c rClluired to move Ihe load, not the
weight of the load.

~.U THIS EQUIPMENT CAN develop forces that will exceed the load rating.
It is the responsibility of the equipmenl user to limit the size of the load.
Inspect the equipment regularly for damage accor~iing to the instructions
contained in this manual. . .

2.1.3 USE A DISC BRAKE on all hand winrhes used to lift 100ids or pull loads
. on an incline,

2.1.4 PERFORMANCE RATINGS of the equipment are affected by t~eamounr

of wire rope wound on the drum, the way in which it is wound, and the way
the winch is used.

DRUM CAPACITY depends on how tightly and evenly the wire rope is
wound on the drum. Actual drum capacities are usually 25-30% less than
values shown in performance tables, due to loose winding and overlapping.

I. FORCE REQUIRED TO LIFT the load increases with each additional layer
of wire rope wound onlo the drum. The value shown in performance tables
is based on an empty drum and maximum handle length.

LOAD RATING represents the maximum pull that can be placed on new
equipment. Load rutings are assigned values for specific amounts of load
travel or wire rope accumulation. The load rating decreases as layers of
wire rope accumulate on the drum.

2.15 DUTY RATINGS rcfer In the type of usc the equipment is subject to. Con
sider the following when determining dUly rating.

ENVIRONMENT: harsh environments include hot, cold, dirty, wet, COITO

sive, or explosive surroundings. Protect the equipment from harsh envi
ronments when possible.

" MAINTENANCE: pOClr maintenance. meaning poor cleaning, lubrication,
or inspection, leads to poor operation and possible damage of the equip
ment. Minimize poor maintenance by carefully following the instruc
tions contained in this manual.

LOADING: severe loading includes shock loading and moving loads that
exceed the load rating of the equipment. Avoid shock loads, and do not
exceed the load rating of the equipment.

d FREQUENCY OF OPERATION: frequent or lengthy operations increase
wear and shorten the life span of gcnrs, bearings, and other component~.
Increase maintenance of the equipment if used in frequent operations.

CONTACT THE FACTORY FOR MORE INFORMATION.

A5351-D1295C-QS94
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Owner's Manual for Them Model M4021 PB Spur Gear Hand Winch

2.2 Suggestions for Safe Operation

IA '(tIARNINGI

no the f'()II()win~:

page 7

A5351-D1295C-0594

Keep at least 4 wraps of wire rope wound on the drum at all times, to serve
as anchor wraps. With less than 4 wraps on the drum the wire rope could
come loose, causing the load to fall.

Keep hands away from the drum, gears, wire rope, and other moving parts
of the equipment.

Keep all people, including operators and yourself, away from the winch.
Keep out of the path of the load, and out of the path of a broken wire rope

. that might snap back and cause injury.

DO NOT do the following:

Do not Jift people, or thin~s over people. Do not walk or work under a load
or in the line of force of any load.

Do not exceed the load rating of the winch or any other component in the
system. To do so could result in failure of the equipment.

Do not use more than one winch to move a load that exceeds the load rating
of a single winch. A shift in load weight could overioad the equipment.

Do not use damaged or malfunctioning equipment. To do so could result in
failure of the equipment.

On not modify thc cCluipmcnt in lany wny. To do so could cause equipment
failure.

Do not operate the winch with guards removed or improperly installed.

Do not divert your attention from the operation. Stay alert to the possibility
of accidents, and try to preventthun from happening.

Do not jerk or swing the load. Avoid shock loads by starting and stopping the
load smoothly. Shock loads overload the equipment and may cause damage.

Do not lift loads or pull loads on an Incline unless the winch is equipped with
a brake.

Do not leave a suspended load unattended. Place the load on the ground
before leaving It unattended.

Exhibit 1-3
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Important!

• When determining whether the
load will exceed the load rating.
consider the total force required
to move the load.

L..- .__
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2.3 Breaking-In the Winch

." I BREAK-IN OCClIRS durin!! the lirsl 10 hours or normal operation. During
hrenk-in. Inuting surfaces hecome polished, nnd clearances increase. This is
desired fur ellicienl upcratiun uf hCllrings lllld gears.

U.2 INSPECT THE WINCH rollowing break-in according to the Instructions
ror Periodic Inspection.

2.4 Preparing for Operation

2.4.1 CONSIDER THE OPERATION. Do not begin until you nre sure you cnn
perform the entire operation withollt hllZllrd.

2.4.2 INSPECT ALL COMPONENTS of the systcm.

INSPECT THE WINCH and olher C4uiplllcnt according to the Instructions
for Frequent Inspection.

" OPERATORS must be in good health. alen. thoroughly trained in operating
the equipment. and properly.clothed (hard hat. safety shoes and safety
glusses, no Innse clnlhing).

THE LOAD must be clenr or other objects nnd free to move. Make sure th~

lond will not tip. spin. roll away. or in any way move uncontrollably.

2.4•.\ KNOW YOUR LOAD and Ollike sure you do not exceed the load rating of
the winch or any other equipment in the system.

A5351·D1295C-G5P4
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Attachin.Q the Load

SEAT THE SLING in the. saddle of the hook with the hook latch com
pletely closed. See figure 4.

h CENTER THE LOAD on the hook so it will remain balanced and not tip or
rotate to one side.

2.5.2 AITACH THE LOAD using a nylon sling, or other approved lifting device.
Follow the recommendations of the sling manufacturer.

2.5.1 CLEAR OBJECTS from the path of the load so you can move it freely and
observe it at all times during the operation.

'2.5

, I

... sling seated In
saddle of hook

" ,

i:
;,
0'

I, ';r !" ',. I',
, .' • :. "1

1
j : I I ~

, :. • ~ 11 • • • r . .
_iJj}" , ' " .' ,l' ;,' , ,",',; IAWARNINGI '
." ;Fig~r~.~-A~taching1.9atl ; -, -:~:-._-

': , ',:"r, ':;';:~i',',; ':; ',: '; 0, ; " i i Do, not wrap the wire rope around the load. This damages the wire rope and
t >' 'I.. ",; •~ ; ;" , could cause the load to fall. Use a sUng or other approved lifting device.

, fl, ',! /' .

, 2.6 Moving the Load

r
, .. ,'j
~

Important!

• ,Obey a stop signal from anyone.

• Maintain tension on the wire rope
to keep it tightly and evenly
wound Ulllhc lIrulll,

• If the winch and load are nol
visible during the entire opera
tion, get help from another
person.

• Appoint a supervisor if more than
one person is involved in the
operation. This will reduce
confusion and increase safety.

• When lifting a load, use a tag line
to keep the load from swinging or
twisting, while keeping yourself
away from the load.

• Remove the winch handle when
the winch is not in use, to help
avoid unauthorized use.

2.6.1 MOVE THE LOAD slowly and smoothly, only a small distance at first.
Make sure the load is balanced and securely attached before continuing.

2.6.2 TURN THE HANDLE CLOCKWISE to wind wire rope onto the drum. If
wire rope unwinds from the drum when the handle is rotated clockwise, the
wire rope is installed incorrectly. Install the wire rope correctly before
conlinuing.

2,6,) OBSERVE THE WIRE ROPE as it winds onto the drum. If it becomes
loose, unev~n, or overlapped, stop the operation and rewind the wire rope
before continuing. Continued operation with overlapped or uneven wire
rope can damage the wire r0t'~ and shorten Its life.

A5351-D1295C-D594
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3.1 Cleaning the Winch

Clcan the winch to I"CIIltWC dirt and help prevent rust and corrosion.
~

HI CLEAN THE WINCH every six months or whenever it is dirty.

WIPE ALL EQUIPMENT with an oily rag to remove dirt and grease.

b LEAVB A LIGHT FILM of oil on all surfaces to protect them against rust
and corrosion.

Important!

Increase the frequency of mainte
nance procedures if the winch is:

• Operated for long periods.

• Used to pull heavy loads.

• Operated in wet, dirty, hot. or
cold surroundings.

• c WIPE OFF excessive amounts of oil to avoid the accumulation of dirt.

Important!

• Make sure lubricant has a tem
perature rating appropriate for the
ambient temperatures of the
operation.

Exhibit 1-3
Sheet 10 of 19

3.1.2 REMOVE ALL UNNECESSARY OBJECTS from the area surrounding thl:
winch.

3.2 Lubricating the Winch

IACAUfioNl

Do not over lubricate the brake bushings. Over lubricating may cause oil to
leak onto the friction discs, which may damage the friction discs or result in
poor operation of the disc brake. .

Lubricate the spur gears before each operation, and periodically during ~
operation. Failure to lubricate the gears wllI cause damage or deformation of
~M~~ ~

Lubricate the winch properly to help protect it from wear and rust. Read the
following instructions carefully.

3.2.1 CONSULT MANUFACTURER'S RECOMMENDATIONS for specific
information on lubricating the 'W~(. rope and other equipment.

).2.2 LUBRICATE WINCH BEARINGS AND SHAFTS at least every 6 months.

APPLY 2 TO 3 DROPS of ISO grade gear oil to bearings and shafts at all
friction points.

b ROTATE THE DRUM several times to allow the oil to penetrate. and wipe
off excess oil to avoid accutnulation of dirt.

);.3 LUBRICATE WINCH GEARS before every operation and at least every 10
hours during operation.

APPLY A LIGHT FILM of l)pen gear lubricant to the gear teeth on all
gears.

b USE SPRAYON 201 or equivalent open gear lube. For dirty conditions use
a dry lubricant such as dry graphite or Moly.

).2.4 LUBRICATE THE DISC BRAKE at least every 6 months. Place 1 or 2 ~
drops of 150 grade gear oil into the hole in the brake housing marked "oil",
and turn the brake several times to allow the oil to penetrate. "',

.\.~.~ LUBRICATE THE WIRE ROPE by following the wire rope manufacturer's
recommendations.

A5351·D1295C-oS94
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3.3 I,nspecting the Equipment

page 11,

• r"
" ' ~

r
"',

Impb~ant!

• S~ an inspection program 8$ soon
,as you put the winch into use.
. : .'

• AppOint a qualified person to be
responsible for reg'ularly inspect

, , ,ing the equipment.

~ .Keep ~ritten records,of insPeC;-,
tion: ,This allows comparyson with, '
comments fiom previous inspec- '
tions so you can see changes in
condition or performance.

Perform frequent inspections:

• Before each operation.

• Every 3 hours during operation.

• Whenever you notice signs of
damage or poor operation.

AS351-D129SC-QS94

IAWARNINGI
" ,

Do not use damaged or malfunctioning equipmenL Place an ~IoUTOF qRDER" : ;
sign on the winch. Do not use the winch until the sign is removed by a quail';
lied maintenance person who has completely corrected die problem. '

Inspect the winch to detect signs of damage or poor operation before they
become hazardous.

J.J,i, CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on inspecting the winch and other equipment.

3.3.2 CONSULT MANUFACTURER'S RECOMMENDAnONS for informa
tion on inspecting the wire rope and other equipment.

3.3.3 Instructions for Frequent Inspection

VISUALLY INSPECT the entire winch and all other equipment involved in
the operation.

• Check all equipment for cracks, dents, bending, rust, wear, corrosion and
other damage.

• Make sure the wire rope is installed correctly and anchored securely to
the drum.

• Make sure the winch and brake are properly lubricated.

• Make sure the set screw holding the handle in place is tight.

• Make sure mounting fasteners are tightened securely.

• Make sure the foundation is in good condition, and capable of supporting
the winch and its load under all load conditions.

TEST WINCH PERFOR~A~CE by moving a test load of 100 pounds.
, ",

• Listen for unusual noises, and look for signs of damage as you operate
the winch.

• Make sure the wire rope winds evenly and tightly onto the drum. If it is
loose or uneven, rewind it before continuing.

• Make sure the handle rotates freely in both directions.

• Make sure the disc brake ratchet pawl clicks firmly as the brake handle
is turned clockwise.

• Check the brake. Raise the load, then lower it and stop it a few feet off
the ground. If the load continues to coast or creep, the friction discs may
be worn and in need of replacement.

Completely correct all problems before continuing. Use the Troubleshooting
Chart to help determine the cause of certain problems. See table 2.

Exhibit 1-3
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Perform periodic inspections:

• Every 6 months.

• Whenever you return the winch
to service from storage.

• Whenever you notice damage or
poor operation in a frequent
inspection.

• Whenever you have, or think you
may have, overloaded or shock
loaded the winch.

Figure 5 - Broken Wires

Wire rope assembly must be replaced
If more than 6 wires are broken In one
lay, or If more than 3 wires are broken
In one strand In one lay.

Figure 6 - Load Hook
Inspection

twist

The wire rope assembly must be
replaced II the throat opening Is 15%
wider than nominal, II the thickness Is
10% less than nominal, or If the hook Is
twisted 10° or more.

Exhibit 1-3
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.1..1." Instructions for I)eriodie Inspection

VISUALLY INSPECT the winch and all other equipment.

• Check the finish for wear, flaking, or other damage.

• Check all equipment for cracks, dents, bending, rust, wear, corrosion and
other damage. If the winch was overloaded. or if you notice cracks and
other signs of overloading, check for damage using magnetic or chemical
crack detecting procedures.

• Check all fasteners for striped threllds. WCllr. hending, and other damage.
,

• Check the foundation for cracks. corrosion. and other damage.

• Make sure the winch and brake are properly lubricated.

• Make sure all labels and plates are readahle. fimdy attached, free of
damage and clean. Replacements are avuiluble from the factory.

I> REMOVE THE WIRE ROPE cnlircly from Ihe drum.

• Always wear protective clothing when handling wire rope.

• Check the entire length of wire rope for hent wires. crushed areas, bro
ken or cut wires, corrosion, and other damage. Carefully inspect areas
that pass over sheaves or throL!gh roller guides.

• Note the location and concentration of broken wires. Replace wire rope
if more than 6 wires are broken in one lay, or more than 3 wires are
broken in one strand in one lay. See figure 5.

o Mnke sure the lout! hook or other devkc is securely ~ltluched 10 the wire
rope, and the wire rope where it is attached is not frayed, corroded, bro
ken, or otherwise damaged. ,

• Measure the throat opening. thickness. and twist of the hook. Replace the
hook if it shows signs of damage. Se,!: figure 6.

."1;

• Make sure hook latch opens without binding and closes when released.

• Check the anchor holes in the drum flange for signs of wear or distortion.

PLACE 100 POUNDS of tension on the wire rope.

• Measure the diameter of the wire rope, especially in areas where wear is
noticeable. Replace the wire rope if the diameter measures below the
minimum diameter at any point. See figure 7.

d REMOVE THE WINCH from the foundation.

• Check fasteners for stripped threads, wear. bends. and other damage.

• Check the frame for bending, distortion, cracks and other damage. A
bent frame is caused by overloading, and is a sign that your application
may require a winch with a larger load rating.

I

MOVE THE DRUM with your h~nds.

• Check for excessive movement indicating worn or loose gears, bearings,
or shafts.

• Disassemble the winch and bruke if necessary. Inspect gears. bearings,
spring pins. lind Shtlrts fnr wem'. cnrrosinn.lIistonion, and other da~age.

A5351-D1295C.Q594
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~l Figure 7 - Rope Diameter
. r FAST~N THE WINCH securely to the foundation:

The,wlre rope assembly must be
replaced If the diameter measures
less than the minimum diameter at any
point.

I, •

~ , ':

'.:: I

• I

~.

correct

wire rope

diameter

1/8 in

3/16 in

Incorrect

minimum diameter

7/64 in (.1094 In)

11/64 in (.1719 in)

I INSTALL THE WIRE ROPE.

TEST WINCH PERFORMANCE by operating the winch willi a test load
equal to the load rating.

• .Listen for unusual noises, and look for signs of damage as you operate
the winch.

• Make sure the wire rope winds evenly and tightly onto the drum. If it is
loose or uneven, rewind it before continuing. . :

• Observe the rotating drum, look for signs of loose or misaligned bearings.

• Make sure the handle rotates freely in both directions.

• Make sure the disc brake ratchet pawl clicks firmly as the brake handle
is turned clockwise.

• Check the brake. Raise the load, then lower it and stop it a few feet off
the ground. If the load continues to coast or creep. the friction discs may
be worn and in need of replacement.

Completely correct all problems before continuing. Use the troubleshooting
chart to help determine the cause of certain problems. See table 2.

Table 1 - Inspection Checklist

damages

checked boxes Indicate damage orproblem In need of repair

problems

general

fasteners

gears

brake assembly

U finish weathered, flaking, otherwise damaged

o parts cracked, bent. rusted, worn, otherwise damaged

o stripped threads, bent, worn, otherwise damaged

o excessively worn. cracked, corroded. otherwise damaged

o brake corroded. cracked, worn, otherwise damaged' "

o winch Jerks or hesitates during operation

o unusual noises, other signs of malfunction

o loose, not tightened to proper torque

o loose or improperly lubricated

o brake does not operate properly

hook or other device 0 twisted, bent, worn, otherwise damaged, see figure 6

replace if twist is 10 degrees or more

replace if throat width is 15% larger than nominal

replace if thickness is 10% less than nominal

o loosely attached or missing

number per strand =
number per lay =

o hook latch falls to close when released

twist :::

throat width :::

thickness =

diameter =
o not securely attached

o excessive movement or backlash

o wire rope loosely or unevenly wound

o dirty, illegible. otherwise damaged

o anchor hole worn, distorted, otherwise damageddrum

labels and plates

wire rope o bent. crushed, otherwise damaged

o broken wires. see figure 5

replace if more than 6 wires in one lay,

or 3 wires in one strand In one lay. are broken

o diameter reduced, see figure 7

replace if diameter Is excessively worn

end connections 0 corroded, rusted, worn, otherwise damaged

,L

"Co:.

'-
comments

authorized signature date _

A5351-D1295C-0594
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3.4 Repairing the Winch

h CLEAN THE AREA thoroughly.

REPAINT with a high quality primer and finishing coat.

.I.H TO ORDER REPAIR PARTS, contact your 10eO\I dcah~r. Im:lllde the fol
lowing information when ordering:

• model number

• serial number (or code number)

o part number

• date purchased, and from whom

• description of what happened. or what is wrong

• your name and return uddress

Important!

• It is your responsibililY 10 deler
mine when to replace parts.
When considering whether to
continue using a part or to replace
it, remember that replacing it is
the best way to avoid furlher
equipment damage.

• Replace all spring pins and
retaining rings when you disas
liemble the winch or brake for
repair or replacement.

• Appoint a qualified person 10 be
responsible for all repairs 10 the
equipment.

III

H.2

.'.4.3

(iET FA(YI'ORY AtlTIIOIUZATION fllr :111 rcp:lil'll. Unuulhorizcd rcpuirs
will vuid lite wurrmlly. and 1ll:IY IcmIIClll:Ulla~l' ur f:lilurc nl'thc winch.

REPLACE DAMAGED OR POORLY OPERATING PARTS with Them
repair part~.

REFINISH AREAS where the paint is wom or f1:lking. A good finish helps
to protect again!;t corrosion and weather dnmage.

REMOVE THE FINISH from damaged nrcns. down to Ihe harc metal.

Exhibit 1-3
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Table 2 - Troubleshooting Chart

problem cause correction

handle turns, drum doesn't turn • loose or broken spring pins ............................ Inspect winch and brake, repair as necessary

• loose, stripped or broken gears ...................... Inspect gears and repair as necessary

handte turns hard or not at all • ratchet on winch engaged .............................. disengage winch ratchet

• load too heavy ................................................. lighten load

• spring pins loose or broken on winch or brake .. inspect winch and brake, repair as necessary

• disc brake damaged or locked ....................... Inspect brake, repair as necessary

• gears or bearings broken or locked ................ inspect and repair as necessary

brake does not operate properly • friction discs worn or damaged ...................... inspect and replace as necessary

.• friction discs damaged from over lubrication .. inspect and replace as necessary

• disc brake ratchet pawl damaged .................. inspect and repair as necessary

excessively worn gears or bearings • load too heavy ................................................. lighten load

(excessive backlash) • poor lubrication 01 gears or bearings .............. inspect and relubricate as necessary

overheating • operated too long without rest ........................ allow to cool

• load too heavy ................................................. lighten load

• poor lubrication ............................................... inspect and lubricate as necessary

• bearing seized up............................................ inspect and replace as necessary
_....... -

unusual noises

high pitched squeak • poor lubrication ............................................... Inspect and reiubricate as necessary

grinding noise • contaminated lubrication ................................. clean and relubricate winch

• dirt in brake or winch gears ............................ Inspect and clean as necessary

• broken gears or bearings ................................ inspect and replace as necessary

rattling noise • loose bolts, set screws or other fasteners ...... tighten all bolts and other lasteners

uneven clicking noise in brake • broken gear tooth in brake ............................. inspect and repair as necessary

weak clicking noise in brake • spring or ratchet pawl dirty or damaged ......... inspect and clean or repair as necessary

• worn brake ratchet paWl, gear, or spring ........ inspect and replace as necessary

no clicking noise in brake • ratchet incorrectly installed ............................. disassemble and Install correctly

• ratchet paWl damaged or worn excessively .... inspect and replace as necessary....

Exhibit 1-3
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Important!

• Keep a record of what yuu ship.
and when you send it.

Exhibit 1-3
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Owner's Manual for Thern Model M4021 PB Spur Gear Hand Winch

4.1 Transporting the Winch

II' PACK TIlE WINClIlISill1! IIll" nril!inal p:u:kllJ,ting mUlcrinls. if possible.

·I.U SEAL THE WINCH in Ill:lstic with a dcsiccnntto help protect it from rusi.
corrosion. and other damage.

4.1.3 INSPECT THE WINCH according to the Instructions for Periodic Inspec
tion before installing it in a new location.

4.2 Storing the Winch

4.2.1 SEAL THE WINCH in plastic with ndesiccant to help protect it from rust,
corrosion. and other damage.

4.2.2 STORE THE WINCH in a cool clean place away from corrosive chemicals
and moisture.

4.2.3 ROTATE THE DRUM periodically to keep bearing and gears surfaces
from becoming lacquered.

4.2.4 INSPECT THE WINCH according to the Instructions for Periodic Inspec
tion before installing it for operation.

A5351·D1295~594
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Modol M4021PB Spur Gear Hand Winch

Owner's Manual for Thern Model M4021 PB Spur Gear Hand Winch

Item deecrlp~!~~~

1 Disc Brake Assembly
2 Handle Shall
3 Capscrew Hxhd .375·16NC )( 5.500 gr 5 ZNPl
4 Spacer .391 x .560)( 1.212 ZNPLIADI
5 Groove Pin Type A .187 x 2.000 AlYSTl
6 Flat Washer .375 x .750 x .125 SST
7 Hex Nut Nylk .375·16NC gr 2 ZNPl
8 Frame
9 Drum Assembly
10 Drum Gear Guard
11 Retaining Ring .625 SST
12 Flange Bearing .627 x .8n x .625 BAZ
13 Groove Pin Type A .187 x 1.375 ALYSTL
14 Pinion
15 Handle Assembly
16 Handle Socket
17 Setscrew Sqhd Cuppt .321·18NC)( .750 SST
18 Drum Spacer .625 )( 11 ga )( 3.235
19 Tie Down
20 Hex Nut .250·20NC SST
21 Carriage Bolt .250·20NC x .500 SST

I Items 15, 16, and 17 are not shown in parts drawing.

Exhibit 1-3
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part number
C1544
SB39011
A3519
A1259
A4532
A1907
A3113
Cl030
Bl040
Bl066
A4136
Al003
A4851
Al008
B1041
B2089
A3885
A1143
A1013
A3331
A3333

qty.
I
I
I
1
1

1
2
1
1
1

1
1
1
1
1

1

A5351-D1295C-0594



r,.,

l

Owner'sManual for Them Model M4021 PB Spur Gear Hand Winch

3

6

4

5

A5351-D1295C-0594

......__._---

page 19

20

19

18

9

7

12

11

~8

Exhibit 1-3
Sheet 19 of 19



r

r

O&M Manual July 2003

Exhibit J
Management of Revegetated Areas

Exhibit J



r·····..

r

r

EXHIBIT J

Management and Maintenance of Vegetation

1. Vegetation Management

1.1. Management of Emergent Vegetation: Emergent vegetation, commonly known as
"emergents" is an important component for wildlife habitat within the pennanent and seasonal
wetlands. In the Sacramento Valley, emergents are predominantly either cattails (Typha sp.)
and/or hardstem bulrush (Scirpus acutus). Management will emphasize hardstem bulrush as the
dominant emergent in the seasonal and pennanent wetlands.

For purposes ofmaintaining a minimum rouglmess value for flood control purposes of
Yolo Bypass, the emergent vegetation shall be kept to 5 percent or less of the total seasonal
wetland area and 50 percent or less ofthe total permanent wetland area. A management
program controlling the emergents shall be implemented utilizing water management, physical,
chemical, and fire methods.

The following is an outline ofa mechanical management method and time-table used to
control emergents when the recommended percentage of surface areas of emergents are
exceeded:

1. Draw-down pond in March through April, as seasonal flooding ofthe Yolo Bypass
allows (draw-down to be completed by 15 May), to decrease spring "green-up". This will
discourage nesting ofbirds and wildlife use.

2. Keep pond dry through June.

3. Begin control in late June or when pond bottom will support a tractor and heavy
stubble disc. Open the disc only slightly and "rolldown" the areas ofemergents that are to be
removed. Create a mosaic pattern by leaving scattered patches ofvarying sizes. A second pass
may be required to sufficiently knockdown the standing cover.

4. Allow treated vegetation to dry for 7-10 days.

5. Prepare for burning ofvegetation:

a) establish a safe perimeter (fireline).
b) obtain pennission to burn from the Yolo County Agriculture Office and local
fire department.
c) burn area by igniting "rolled-down" section only.

6. After burn is completed, use the tractor and disc, fully opened, to tum up the root zone

Exhibit J
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(roots and rhizomes) in all treated areas.

7. Allow as much time as possible (at least two months) to dry exposed plant parts before
flood-up.

8. Redisc in August, if feasible.

Other methods ofcontrolling heavy emergent cover include hot burning, use of
chemicals, and water manipulation.

1.2. Management of Riparian Areas: The two riparian areas, Northwest and
Causeway Unit will require a minimal maintenance program. The Causeway Unit will be
irrigated and maintained for 2 more years (1998-1999).

1.3. Management of Grassland Areas: Grassland area management shall be determined
by the Refuge Manager. Agricultural crops may be grown to provide food and cover for wildlife.
Existing stands have been identified and a short term (1-2 years) weed control program for these
stands would greatly increase the long term survivability ofthese stands. Long term
management ofweeds with use ofgrazing or fire programs are encouraged.

2. Exotic Weed Control Program: The project area has seen a steady exponential increase of
several aggressive and dominating weed species that will affect the habitat values, management,
and, most importantly, hydraulic Manning values of the refuge Perennial pepperweed
(Lepidium latifolium L.) will require a committed control program within the seasonal,
grassland, and water conveyance areas ofthe project. A control program utilizing chemical,
physical, fire, and water management regimes needs to be developed and implemented for each
ofthe project habitat.

2.1. Permanent: Areas shall be regularly monitored and open water maintained to
hydraulic requirements.

2.2. Seasonals: The target vegetation ofSwamp Timothy (Crypsis schoenoides) is
competing with Helianthus annuus for habitat and affecting Manning's values. Exotic weeds
shall be controlled with water management to minimize competition with Swamp Timothy and
changing Manning's values.

2.3. Grasslands: Surviving native grass (Hordeum brachyantherum) stands have been
identified (See Grassland Area Maps) with a total estimated acreage ofat least 75 acres. A weed
control program for these specific areas would greatly increase the survivability of these grass
stands that have been heavily impacted by the 1996-1998 flood seasons. Mowings and fire can
effectively be used as control methods.

2.4. Riparian Woodland: Control infestation ofperennial pepperweed.

Exhibit J
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3. Vegetation Maintenance

3.1. Revegetation Maintenance Program: Develop a written maintenance program for
each habitat type including but not limited to the following:

3.1.3. Inspection Program: A regular inspection program for waterways and
culverts.

3.1.2. Predation: Beaver colonization and predation to riparian plantings shall
be inspected regularly and controlled. Recommend that beaver cages located in
Northwest riparian area be kept in place.

3.1.3~ Weed Control: (See 2.0)

3.2. Causeway Unit (25 acres): The refuge manager is responsible for the maintenance
and irrigati(;m ofthe riparian plantings (installed Fall 1998) for a period of2 years (1998 
1999).

3.2.1. Regular Maintenance (hi-weekly)
Pruning for plant structure only (as needed)
Weeded zone around each plant (36 inch diameter)

3.2.2. Irrigation
Irrigation Schedule (See Causeway Unit)
System Maintenance (Every watering period)

4. References for Project Revegetation Work: Copies ofreferenced proposals and reports
have been provided to the Department ofFish and Game, Yolo Wildlife Area.

4.1. Technical Proposal for Restoration Planting and Maintenance. Northern Sector.
Putah Creek Sinks Unit: Yolo Basin Wetlands, California, DACW05-95-C-0009,12
October 1994.

4.2. First Year Monitoring Report for Restoration Planting and Maintenance, Yolo Basin
Wetlands. Northern Sector. Putah Creek Sinks Unit, DACW05-95-0009, 31 October
1996.

4.3. Final Monitoring Report for Restoration Planting and Maintenance. Yolo Basin
Wetlands. Northern Sector, Putah Creek Sinks Unit, DACW05-95-0009, February 1998

4.4. Grassland Inventory and Soils Analysis Report, Yolo Basin Wetlands Putah Creek
Sinks, DACW05-99-P-0167, 23 March 1999

Exhibit J
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XI. Revegetation Plans and Maps

Project Revegetation Map (draft)

North West Unit: Riparian Area
Planting Plan
Irrigation Plan

Causeway Unit: Riparian Area
Title Sheet & Location Map
Revegetation Plan (West)
Revegetation Plan (East)
Details
Irrigation Schedule

Grassland Areas
Northwest Unit: Field NW-I
Northwest Unit: Field NW-2
Northwest Unit: Field NW-3
Central Unit: Field C-I
Central Unit: Field C-2
Central Unit: Field C-3
Central Unit: Field C-4 (North ~)

Central Unit: Field C-4 (South ~)

Northeast Unit: Field NE-2
Northeast Unit: Field NE-3
South Unit: (Deleted: Managed as Seasonal Area)
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North West Unit
Riparian Area

Planting Plan
Irrigation Plan

Note: Full size drawings have been previouslyprovided to the
Department ofFish and Game, Yolo Wildlife Area
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Causeway Unit
Riparian Area

Title Sheet & Location Map
Revegetation Plan (West)
Revegetation Plan (East)

Details
Irrigation Schedule

Note: Full size drawings have been previouslyprovided to the
Department ofFish and Game, Yolo Wildlife Area
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Irrigation Schedule

Land- Water Ball No. Drip Valve Water
scape Area No. of Plantsl Demand Valve Assem- Water Marker Run
Zone (ac) Plants Acre (opm) Size blies Davs Color Time

Wl 2.2 662 301 22.1 1.5" 2 Mon Red 6 hours

W2 3.1 830 268 27.7 1.5" 3 Wed White 6 hours

W3 1.7 430 253 14.3 . 1.5" 2 Mon Red 6 hours

W4 0.7 178 254 5.96 . 1.5 11 1 Fri Blue 6 hours
included included

W5 1.1 255 232 8.5 w/W4 1 w/W4 6 hours

W6 2.7 608 225 20.3 1.5 11 2 Wed White 6 hours

W7 2.8 308 110 10.3 1.5" 1 Fri Blue 6 hours
included included

W8 1.7 300 176 10 w/W7 1 w/W7 6 hours
•

E5 2.0 458 229 15.3 1.511 2 Mon Red 6 hours

E4 3.0 608 203 20.3 1.5" 2 Fri Blue 6 hours

E3 1.1 380 345 12.7 1.511 1 Fri Blue 6 hours

E2 1.4 493 352 16.4 1.5" 2 Wed White 6 hours

El 1.5 445 297 14.8 1.5" 2 Mon Red 6 hours
average 3 daysl 18 hrsl

Total 25.0 5955 249.6 198.7 11 valves 22 week week

..
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Grassland Areas Mal!!
(From: Grasslands Inventory and Soils Analysis Report)

23 March 1999

Northwest Unit: Field NW-l
Northwest Unit: Field NW-2
Northwest Unit: Field NW-3

.Central Unit: Field C-l
Central Unit: Field C-2
Central Unit: Field C-3

Central Unit: Field C-4 (North %)
Central Unit: Field C-4 (South %)

Northeast Unit: Field NE-2
Northeast Unit: Field NE-3

South Unit: Not Included (Deleted: Seasonal Area)
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Field Reference Map
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NW-2 NE-4

NE-3

e-3
C-2

NW-3

NW-1

e-1

I

20~iOO~~iiiiiiiiilO~~~2~~OO Feet

Created February 1999
Revised April 1999
lIfyolodaYis
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Yolo Basin Wetlands
Putah Sinks Site Map
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Points ofInterest
• Culvert
A Waterman Valve
• Tree
• Water Control Drop Box

Mapped Areas
E;2J Mixed Herbaceous
_ Established Meadow Barley Area
lImB Disturbed Aream Parkin Lot

Northeast Unit
Field NE-1

s

Yolo Basin Wetlands
Putah Sinks Site Map
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Points ofInterest
• Culvert
... Waterman Valve
• Tree .
• Water Control Drop Box

Mapped Areas
E:;a Mixed Herbaceous
• Established Meadow Barley Area
ImII1 Disturbed Aream Parking Lot

400 0 400
I
Yolo Basin Wetlands
Putah Sinks Site Map
Exhibit J
Sheet 18 of28

800 Feet

Northeast Unit
Field NE-2 l
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Created February 1999
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r, Northeast Unit
Field NE-3

Points of Interest
• Culvert
A Waterman Valve
• Tree
• Water Control Drop Box

Mapped Areasrn Mixed Herbaceous
_ Established Meadow Barley Area
11III Disturbed Area
~ Parking Lot

r

o
Created February 1999
Revised Apri11999

400

N

w~,
s

Yolo Basin Wetlands
Putah Sinks Site Map
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Points ofInterest

• Culvert
• Waterman Valve

• Tree
• Water Control Drop Box

Mapped Areas
E:23 Mixed Herbaceous
• Established Meadow Barley Area
IJi1 Disturbed Area
~ ParkinS Lot

Created February 1999
Revised April 1999
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Northeast Unit
Field NE-4
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Yolo Basin Wetlands
Putah Sinks Site Map



Points oflnterest
• Culvert
... Watennan Valve
• Tree
• Water Control Drop Box

Mapped Areas
E::a Mixed Herbaceous
• Established Meadow Barley Area
mID Disturbed Area
. . . Parking Lot

4~ 0 400 800 Feet
,~~~~~~~~iiiiiiiiiiiiiiiiiiiii~

Created February 1999
Revised April 1999

Northwest Unit
Field NW-1

N

W~E
s

Yolo Basin Wetlands
Putah Sinks Site Map
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Points ofInterest
• Culvert
A. Waterman Valve
• Tree
• Water Control Drop Box

Mapped Areaso Mixed Herbaceous
• Established Meadow Barley Area
iiiDistuIbed Area
~ Parking Lot

Northwest Unit
Field NW-2 ~

I

400 0
i

Created February 1999
Revised Apri11999
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Putah Sinks Site Map
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Northwest Unit
Field NW-3

Yolo Basin Wetlands
Putah Sinks Site Map
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Revised April 1999

Points ofInterest
• Culvert
.. Watennan Valve
• Tree
• Water Control Drop Box

MsppedAreas
E::a Mixed Herbaceous
• Established Meadow Barley Area
m::m Disturbed Area
. . Parking Lot
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Points ofInterest

• Culvert
A Watennan Valve
• Tree
• Water Control Drop Box

Mapped Areas
E2:J Mixed Herbaceous
• Established Meadow Barley Area
mID Disturbed Area
~ Parking Lot

40~jO§~5ilO~~~4~O~O iiiiiiiiiiiiiiiiiii~800 Feet

Created February 1999
Revised Apri11999
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Central Unit
Field C-1

This area was not accessible
during the time this information
was collected

--7

s

Yolo Basin Wetlands
Putah Sinks Site Map
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Points ofInterest
• Culvert
A Watennan Valve
• Tree
• Water Control Drop Box

Mapped Areas
~ Mixed Herbaceous
• Established Meadow Barley Area
mmJ Disturbed Area
S<S<X Parking Lot

~o a 400 800 Feet
r '~~5iiiiiiil~~~~5iiiiiiiiiiiiiiiiiiiiii~

Created February 1999
Revised April 1999

Central Unit
Field C-2

s

Yolo Basin Wetlands
Putah Sinks Site Map
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Points ofInterest
• Culvert
... Watcnnan Valve
• Tree
• Water Control Drop Box

Mapped Areas
E:ZI Mixed Herbaceous
• Established Meadow Barley Areamm Disturbed Area
~ Parking Lot
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Central Unit
Field C-3
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Points ofInterest
• Culvert
... Watennan Valve
• Tree
• Water Control Drop Box

Mapped Areaso Mixed Herbaceous
_ Established Meadow Barley Area

fHHIDisturbedAJea
~ Parking Lot

Created February 1999
Revised April 1999

--_ ......-.~

Central Unit
Field C~ (North 1/2)
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Yolo Basin Wetlands
Putah Sinks Site Map
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Points ofInterest
• Culvert
A Watennan Valve
• Tree
• Water Control Drop Box

Mapped Areas
r:;a Mixed Herbaceous
• Established Meadow Barley Areamm Disturbed Area
~ ParkingLot

400
I

o

Created February 1999
Revised April 1999

400 800 Feet

Central Unit
Field C-4 (South 1/~
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Yolo Basin Wetlands
Putah Sinks Site Map
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