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Dear Mr. Lanferman:
| | g 2 P
The copies of the proposal to connect a storm sewer into San Lorenzo X1k

Creek at Ronda Street, which you furnished us as inclosures to your
letter dated 10 December 1970, have been reviewed.

The drawings do not provide sufficient detail to determine the adequacy
of the proposed connection through the channel wall. Compliance with
the following criteria is required if we are to concur in the proposed
connection through the concrete channel wall.

a. The openings in the concrete wall shall be round, with a radius
three inches larger than the radius of the outside diameter of the pipe.
The annular space around each pipe is to be packed with concrete, the
outer (exposed) surface is o be finished in a workmanlike manner, and
the pipe shall not protrude into the channel but shall be flush with the
exposed face of the wall. o :

b. Excavation and backfill of trenches shall conform in all respects
with the plans and specifications for the original. channel improvements.
In essence, the area is to be restored to the conditions prevailing

prior to installing the proposed storm sewers, and shall include any
disturbance to the existing fence and local drainage. '

Sincerely yours,

Oorer € ﬂ%

/ JAMES C. WOLFE,
Chief, Construction-
Operations Division

Keep Freedom in Your Future With U.S. Savings Bonds
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ERRATA SHEET
OPERATION ANP MAINTENANCE MANUAL
" SAN LORENZO CREEK

The San ILorenzo Creek Opera.t:r.on anri Maintenance Manusi shall bhe
changad as Tollows:
a. Page 9, line 1. Delete sentence beginning "Baffle plates
made . ¢« o o u"lp . . ' .

b, Page 16. Delete subparagraph (£). Add new subparegraph
{(£Y. {f) The fish channel shall be inspected periodically between

1 October and 30 April and after each storm. All sand or other chstrue-

tione shall be removed from the fish channel.

¢. Exhibit C, Se.ni-Annual Report. Under Concrete-Lined
Channel, third item, de}.ete "and baffle plates’ .
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Lo, OPERATION AND MAINTENANCE MANUAL

CFLOOD Wﬁéﬂpﬁm'ﬂ
ALAKEDA COUNTY, CALIFORNIA

Dampary 1963
| | INTRODUCTION
1. AUTHORIZATION . - u

The Sah Lorenzo Creek Flood Comtrol Project, Aldmeds County, California,

| wes authorized by the Flood Control Act of 195k, Public Lew 780, 834 Congreas,
24 Bession, approved 3 September 1954, which Act resds in part as follows:

. "Sgction 203. The following works of improvement for
the benefit of navigation and the contrel of &sstructive
flood weters and other purposes are hereby sdopted end
authorized to be prosecuted under the directiom of the
Seoretary of the Army snd the supervision of the Chisf
of Bngineers in mcoordsnece with the plans In the respective
. reports hereinafter designeted and subject to the
conditions set forth therein: ..e.. '

5AN LORENZO CREEK BASIR

“ihe project for flood protection on San lorenzo Creek,
Alemeds County, Californie, is hereby suthoriged sube -
stentially in sccordence with the recomsendations of the
Chief of Engineers in Eouse Document Humbered L5, Bighty-
third Congress, at an sstimated cost of §3,790,000.% :

8. LOCATICH

. The 8an Lorenzo Creek Flood Control Project is lecated along the
lover reuches of San Lorenzo Creek in the cities of Haywerd, Ban Lovenso
gnd Ben leandro, Alamede County, Californie. ‘The cresk drains en aree
of ebout 61 square miles in ths foothills of the Coset Range Mountains
on the east aide of San Francisco Bay. San Lorenzo Creek Tlows westerly
through the cosmmmities of Castro Valley, Heyward, San Lorenzo end San
Leandro, and enters 8an Francisco Bay at & point sbout 1k miles scuthe
east of the San FrenciscosOakland Bay Bridge. The stream flows parallel
to highway U.8. 50 in the upper reaches of the besin end in the flood
plain; in addition, to being crossed by numercus olily streets, the
creek is crossed by State highwey sign routes ¢ end 17 and the Southern
mpeny 2ain line tracks.

Pacific Company and Western Pacific Bailroed Og



3. DESGRIPTIOH oF PROJE’CT

The San lerenzo Greek Project furnishes p G éetion from flood
damege to the cities of Hayward; Suan loxeusd #xid Ban Isandro, California,
by means of general improvement~tn. approximaiely 27, 670 feet of chamnsl
on the lower reamches of San lorenzo CUreek. ' The dsprovement comsists of
realigning, deepening sad widening the channel; construction of rectan-
gular concrete channel snd stilling basin; ednstruction of trapezoidal
channel and levees with channel zide slope protection comsisting of
concrete slabg in some reaches and riprap in othér reaches; construction
of earth-lined trapezoidal chanmel with levees in the lower reaches
near San Frameisco Bay and pler modifications at an existing bridm
The location of the preject is shown on Exhibit B, Plate 1. + i

:,u ~PROTECTION PROVIDED..

m pre,;jeet a8 mmmtea mrmnts flmd:inm @f ms:l.denti&l,
commeredial and agricultural areas situated within the preoject flaad
plain from floeds up to the magnitude of.thé project désigh fleod. The
peek flow adopted for the project design fleed-is 10,400 cubis fest per
second at Bridge Btreet dn: Hmd, Californid. -~The Froject Prévides
protestion. for:epproximately h,k60.-acres of whick 2,620 asres are
residential centalning appreximately 10,000 hokes; 1,0k8 ddren Ere
conmereial. and limited egrioculfural, and 608 acres are agricultural.

It is estimated.that a flood-of project desiga discharge wiuld éaunse
dameges im the amount of $7,900,000 based on-s 1958 prioce ‘ldwal,

5. COESTRUCTION HISTORY

During 195k ‘and 1955 loeal: lnterests ‘comstriucted chémnel improvements

gn Ssn lLorenzo Creek between San- Francisce Bay and Hedperias Boulevard,
- Design of the work wes based on.fleed contrel plass develdped by the

Corps of Enginesrs and ineludsd.in-the project -document, A @sﬁion of
the works was incorporated in the /Ban lorenzo Cre Flm& Covitryl Projeat
and conglidered as cemstruction in liew of the regumired lecal cash contri-
bution specified in the project document. Comstruction of the Federsl .
project was initiated in March 1959 and completed in December 1961, A
joint inspsction was held on 11 January 1962 by the Corps of Engifsery
and Officials from the Alameda County Flood Centrol amd Water t‘fomr— ; o
vation District. - The project was officially transferred:to Aldusds,
County for eoperation and malwtensnce on 9 February 1962. Entry Perm:itb
wers 1ssued ’by A;.amada ﬁmmty prior to eenmuummin. R

.
Piat
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LOCAL COCPERATION

. ‘«hm‘g_ '

6. REQUIRE‘B CGOPMION

By Regsolution No. 2544 dated 28 September 1958, the Alemeds County
Flood Cemtrol and Water Conservation Pistrict has prov:’r.ded the {Tollowing

sdsurance that they will;

&. Provide without cost to the United States sll lands, aasemnts,
and rightswafwva.y necaggary for the. eamstrueti@n of. the project;

b. Make all mcessary vehicular. bri@g& and utility alter&tion.s

or replacements;

e. Contribute 2.6 percent of the actual cost of the channel im-
provements, levees, snd rallroad bridge revisions, presently estimsied
&t $96,000, or perform the equivalent thereef in construetion of such

improvements;

&. Kalét and save the United States free from dmgea dus ‘te the

" gonstruction works;

e, Maintain and operate the projeet after completion in ascord-
ance with regulations preseribed by the Becretary afrthe Army; and

£, Prevent encroaschment on the project channels which might
interfere with their proper functioning for floed comtrel.

MATNTENANCE AND OPERATION
T. PURPOSE

The purpese of this manual is to assist the responsible local
suthorities in carrylng out their obligations through provision of
informetion and advice ag to the operation end malntenance requiremnts

of the project.

8. REGULATIORS

. 'Mtle 33, Chapter II, Part 208.10 of the Code of Federal Regulation®
eontains reles for the operation of locel floed: pro‘kec‘tien works approved
by the Secrstary of the Army in accordance with autherity comtaimed in
Section 3 of the Floed Control Act of 22 June 1936 (49 Stat., 1571), as
amended and supplemented. Paragrzphs gquoted hereinafter in this manual

. are taken from these regulations. A cepy of the pegulationswill be

found in Exhibit A. Compliance with these regulations is one of the

- reguirements of lecal cooperstion. Applicable porticns of the regula-

tiens are quoted as follows:

3 # Rev June 1964




"(a) General .
"(1) The structures and fecilities-constructed by the United -
- States for lecal flood proteciion shall be continueusly mainteined in such
a mamner snd operated at such times and fer sueh pﬂrieé.s as. w be
neeassa:ry to ebtain the mm.mmn'mmﬂts. C Ce e i

"(2) The Stete, pelitical subdivisien thereof, er other respen- .

sible lscal agency, whieh furnished assurance that it will maintain and
opsrate’ flgod sontrol wrka in ascardance with regulatiens, preseri‘aeﬁ
by the Secretary of the Army, as required by law, shall sppoint a pammnt-
committee consisling of or headed by am official hereina.fter called the - - -
"Superintendent”, vho shsll be responsible for the development. and ‘mainten-
ance of, and ﬂimetly in charge of, an organization respensible for the
efficient operation snd mainienance of all) of the strustures snd facilities
during floed perieds and for eentimns _inspection snd maintensmee of,
the prejeet ‘works dnrm wim ef Imr water, all withmut eant to ‘the

. United States.

"(3) 4 reserve supply of materials mded during . fleod
amergency shall %é kept on band at all times; - ) L

"(4) No emcrcachment or tresgaas vhich wil)l adversely affect
the effieient operation or m.intemca of the projedt works shall Ye
pemtt@ﬁ upon tha rightu-afaw,y for the proteative f‘acilities.

"(5) Ko improvement shall be passed over;. umam-, or throuwgh. . -
the walle, levees, improved channels or floodwsys, nor shall amy excavation
or construction be permitted within the limits of the preject right-ef-way,
nor shall eny cheange be made in' any festurs of the works without prior
determination by the Distriet Engineer of the Department of the Army

or bis authorized representative that such improvement, excavation,
construction, or alteration will mot adversely affect the fumetioning of
the proteetive fanilitlies, Such Amprovements or alteraticns as may be .
found %o be desirsble and permissible under the above determination shall
be constructad im sscerdance with standsrd engineering prestice. Advice
regarding the effect of propesed. improvements or slierations on the fumc-
tioning of the projeet and information. concerning methods of eonstruction
anceptable under stamderd engineering practice shall be obitsined frem

- the Diastriet Engilneer er, if otherwise obtained, shall be submitted for
his approval. Drawings or primts shewing such improvements or al'tara.t:!.@ns
as finally constructed shall ‘be fnrnished. the D:lstrict Engineer m:f‘t.ar
completion of the work. - _

"(6) Tt shall be the auty'e;f the supérimténdent to submit a
semiannual report to the Pisirict Emgineer covering inspeetien, madin- ..
tenance, and operation of tlm pretecti,ve works. .



‘ s

"(7) The District Engineer or his authorized representatives
shall have access ad: all timeg te all porltians of -the protective works.

”(8) Maintenance measures or repairs which the District Engi-
neer:; deems necessary ghall be pramptly 'taken or maﬁs

- "(9} Appropriate measures shall be ta,ken by locel authorities
to ingure that the activities of all local organizations operating public
or private facilities connected with the protective works are coordinated
with those of the Superintendent's organizetion during flood periods.

"(10) The Department ¢f the Army will furnish local interests
with an Operation and Maintenance Manuel for each completed preject; or
geparate useful part thereof, to aasist then in earrying cut their ob- -
ligations ‘andar this pact.” ) _ ‘ . ‘

9, Dt:-:rxm OF SUPERTNTENDENT

In line with th@ previsions covered by the regalations, the 5@&&1‘&2
dutise of tha Sn}gerintendent skmald imlu&a the follewing:

a, Semianmual repert. Attention i directed to paragraph 208.10
(a)(6) of the Fioced Control Regulatimﬂ (imcloged with this menual as
Exhibit A) which states: ,

"(6) It shall be the duty of the superintendent to submit a
semiannual report to the Distriet Engineer /covéring ingpection, mainten-
ance, and operation of the protective works.® The report should be sub-
mitted within a ten-day period, prior to 1 June and 1 December of each
year and should include all dated coples of reports of inspections made
during the period of the report. The repert should aléc inelude the

nature, date of comstruction and date of removal of all temporary repairs,

ernd dates of permapent repairs. In accordance with the reguletions, in-
specticns will be mude prior %o the begirmning of the floed sesson and,

| otherwige, at intervals not to exceed 90 days. Immediste steps shall

be teken to remedy any adverse condltions disclosed by such inepecticns.
The check list shown in Exhibit C should be used in each inspection to
ingure that no feature of the protective system is overlooked. Items
requiring maintensnce should be noted thereon; if itemes ere asatisfactory,
they should be soc indicated by a check. .

5 # Rev June 19_61+
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in order that mgu.lar min enance work may ba. .performed efﬁeiently and

to ipnsure that mxpe&ted problems related to. fleod cemtrol may be met

in an orderly memner. ‘The Superintendent sh@ul& hm ‘aveilsdble the pames,.

_addresses, telsphone mumbers of all his keymn and & ressonsblé number of

- substitutes, These keymen should, in furm, have similar dats om ell of
the mén that will be necessary for aasistma im the . discharge of their

dutiesa . The organization of keymen should inelude the. i’ellﬁwing- .

(1) An assigtant to act in place ‘of the Superiatemnt :i.n
cage of hig sbsence or indispositien. .

“(2) Seotion foremen in sufficient nm'ber 0. lead mm@me
patrol work of the entire leves during floed fights. High quaii‘lsiaa;of :
1eadership and mmnsihility are Needssary f@r thess pmitiann.

¢, Streamflow stages. Floods in the San Im'em Oresk basm ¥
are of the "Flash" iype simce the time of comcemtratiom is omly shout
thres to four h@m‘ﬁ Mm em&itisn yreeludma long range forecasts .
of floodipg by the VYeatliar Burssu. Ewmrer, in ordar t5 plan messures
of proteetion in advance of a flood, 1t is suggested that the Superin-
" tendent should be ce@izant of fleod producing weather forscassts and the
p@ssibility of flooding in the Sen lerenzo c:mek Basin. \ .

d. gplicatimn for Permits. Applicatien for permits for com- *
gtruction or use of any portien of right-of-way be referred by supers . . *
intendent to the Blstrict Engimser for approval. , o . ®
10, CHANNEL IMPROVEMERTS S e ' S

Ba mscritien. 'me projeot c@naists of 2,’1’% feet ei’ ear'th-

1ined trepazoldel csaumel with setback levees; 65k feet of riprap-

lined tra;pemié.al channel with lsvees; 3,737 feat of comsrete-lined A

trapezoldal channsl with levees; a reinforced comcrete stilling basiny

and 20,373 feet of reinforced-concrete rectangular channel. For

convenience of survey, two sets of ststicning were used during construc-
tion. Point of interseetion for the two sets of stationing is in the

* Rev Jume 196k 6
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reinforced~-@nerete rectangulay channel where station “A" 119408.2h -
equals station "B" 0400. In sddition, & station equetion was used in .
the concrete-lined-trapezoidal channe) where station "A" TO#T78.kl equals
station A" 70479.1%,  Projéct plané and profiles are shown .on Exhibit

B, Plates 2 through 19. These plates show channel invert elevations,

channel bottom slopes and control elevations along the top of levees
and reinforced-concrete rectangulsr. chsrnel walls, Project aligne
ment is through a system of Simple curves and modified spirmils which :
are shown on Exhibit B, Plates 2 through 19, and Plate 23. All reference
to distances hereinafter will be to the nearest foot. The plans should
be ueed for the exact distances and elevations. All elevations given are
besed on mesn sea level datum. Chamnel lmprovements begin at station
"' 1460, Between station "A" 0400 and this point; the chanmel
bottom slope 1s daylighted and the levees are ramped down to existing
ground, . Betwsen stations "A" 400 and "A" 26476 the carthelined :
trapezoidal channel has a 60=foot bottom width and 30-foot wide <
berms between thée channel and the setback levees. Channel and levee
side slopes are 1 vertieal on 3 horigontal: (Note: hereinafter the
designation "vertical” and "horizontal" wili be cmitted and slopes wili
be referred to as 1 on 3. The charnnel stationing will be consldered as
WA" stationing until otherwise moted). The levee 1s protected from
erosive wave action by & l2-inech thick lsyer of riprap placed sgainst
the toe for a distance of 2 feet messured vertically, This protection
extends from station 0400 to 6400, Between stations 26476 and 27446
the charmel iz transitlioned from a 60-foot bottom width to & TS5-foot

" bottom width and the levees converge eliminsting the 30-foot wide berms..

Channel end levee side slopes vary in this reach. The riprap=lined
trapezoidal channel begins at station 27446 end continues to station
34400, The riprap is 12 inches thick and is placed on side slopes of
1on 2.5. The toe of the riprap wvas placed 18 inches thick and extended
below the channel bottom for a distance of 5 feet measured vertically,
Where placement of riprep was made under water the thickness wasg
increased to 18 inches. Between stations 27446 and 28443 the channel
passes beneath the Southern Pacific Compsny rallroad bridge and hes =
75=foot bottom width, Between stations 28,43 and 28479 the charmel is
transitioned from e 7S=foot bottom width to a 60-foot bottom width,

This channel dimension is held to station 29464 where the chennel is
egain transitioned, The chammel is trensitioned from a 60-foot bottom
width to a k5=foot bottom width between stations 2946k and 34400,

The concrete=lined trapezoidal channel begins at station 34400 and c
continues to station 71438, The concrete slope protection consists of
an Seinch thick concrete slsb placed on an 8-inch thick filter bed of
sand and gravel., The slab is extended below the channel bottom for a
distance of 5 feet measured vertically., Channel side slopes are 1 on
2.5. Between stations 71400 and T1#38 the channel bottom is trensitioned
from & US5=foot width to a 37«foot width and a 2heinch thick layer of -
derrick stone has been placed on & 12=-inch thick layer of ripreap.
Between stetions 71438 and 71490 the concrete-lined trapezeidal channel
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1s transitioned to s reinforced-concrete rectangnlar stilling basin.-
e channel bottem in the transition is protectdd by a 2H-inch thick
layer of derrick stone placed over 8 1P=inch thick layer of riprap,

The channel side slopes are also protected by a 2k-inch thick layer
of derrick stone placed on a 12-inch thick layer of riprap. This =
protective cover 1s placed on a side siope of 1 on 2.9 and is grouted
to form & smooth surface, The trapezoidsl side slopes abut curved,
yerfieal, reinforcedwconcrete chamnnel wells. These wells are one

foot thick at the top and progressively increasge in thickness with
depth, Meximum thickness at the base of the walls i3 two feetl

8 inches in the section adjadent to the reinforced-concrete rectan-
gulsr stilling basin. The stilling basgin is consldered to start -
at station Tifh0. The reinforead-concrate rectangular portion of the
stilling basin begins at astetion 71490 where a 7-foot, boinch deep.
cutoff wall extends 2 feet, 8=1/2 inches sbove the st11ling besin floor
and retains the downstivesm derrick stone, The cutoff wall is one. feot
‘thick and extends in varying depths below the stilling basin floor 8labs
 The stilling basin floor slsb ia of varying thickness being two feet
4hick at the centerline of the chemnel and increasing Jn thickness to

2 Peet, 9 inches at the chanmel walls. The charmel width in the -
stilling basin is 37 feet and the bottom slope varies as shown on
Exhibit B, Plate 20, Seven jump blocks are gituated in the floor of
the stilling besin with the upstresm edge Ioecated at station 7243k,

Tae Jump blocks are shown on Exhlbit B Plate 20. The figh canal
which extends the full length of the reinforced-concrete rectangular
channel daylights in the stilling basin st staiion 72456, The stilling
basin is comsidered to end at station 72497. The reinforcedsconcrete
rectangular channel begins at station "A" 72497 and continues to station
"B" 156492, Control elevations, chamnel centerline slopes end top of
wall elevations may be seen on Exhlbit B, Plates 6 through 19. The
channel is 37 feet wide between stations "A" 72497 and "B" 85496,
Betwesn stations "B" 85496 and "B" 86431 the channel is transiticned

£0 & 34ufoot width which 1s continued to station "BY 156492, The
channel walls have & stem of varylng thickness with 8 minimm thicknesa
of ome foot st the top. Chammel walls on both right end lefi banks vary
in height from about 12.5 to 13.3 feet in the 3T-foot wide reach of
channel and 13 to 2) feet in the J4=foot wide reach, A continuous
. 1Pwinch thick blanket of filter material was placed behind the channel

. yalls and beneath the chanmel slab, A reinforced-concrete transition
section was constructed beginning at station "B 156492 and abutting
the exisiing structure at station "B" 157462, The transition reduces
the charmel bottom width from 3k feet to 18 feet and changes the channel
aross=gection from a straight rectangular channel to a combination
trapezoldal channel with vertical walls conforming with the exiating
gtructure. To allow anadronamous flsh to migrate upstream during pericds.
of low flow, a fish channel has been provided in the center of the rectan=
gular concrete channel starting at atation "A" 72456 and continuing upe
gtresm to the existing structure at station "B" 157462, The channel 1s
trapezoidal in shape with a 5=foot top width, a one-foot bottom widih
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and an 8-ingh depth. New 6-foot chain-link men-proof fencing has been
erected, whe¥e required, on both sides of the project chanmel sbove the
Southern Pacific Company railroad bridge at station "A" 28426, The .
existing wx,gharbed wire féncing dowvnstream f¥om the Southern Pacific rail-
road 'bridge was replaced with:new, barbed wire femcing. Sewice ramps
leading t0 the Dottom of the reinforced conerete rectangular chammel
have been provided at channmel stations "B" 68400 and "B" 84£39. Access
to these ramps is from Hampton Road. - Twelve-fool wide service roads
are provided on both sides of the trapeZoidal chanmel and on one side
of the rectangular concrete chennel. A five-foot wide footpath is
provided on the channel sgide opposite the service road. Service roads
and footpaths are shown on Exhibit B, Plates 2 through 19. Access to
the serviee roads is provided at the loca.t.iona given in the follcrwing 5

ta.bula,tion‘
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Project Station Gatte loeetion Location’ . Gate size

"B 157462 Maple St. Left bank  lhefoot

"B" 1&&7&7 T'H:aze;t Avy Let% bank hefoot

"B" 143485 Hazel Avs Lot gim . hetoot

"B 120455 Bridge 5t. Left benk - kefoot

"B" 121415 Bridge St. Left bank  hefoot

"B" 90460 | Bast 1bth St, Left bank hefoot

"B* 89472 East 14th St. Left benk i;;fe;ajt_;

"B" Sifio | Hampton Road Left bank  Double Sefoot
"B 69,160' | -?@atpa‘bh begins Right benk none )

-at end of serviece o
Roed |

"B" 68463 Hampton Road left bank  Double 6«foot
"B 65446 . Bampton Reed Left bank Double 6foot
“B" 60400 Bampton Road Left bank Double Bufoot
B 37410 Meekland Ave Ieft bank = hefoot

"B 36410 Meekland Ave Right bank bufoot

wRY 20,466 SPRR bridge Right bank Yefoot

"B* 20415 SPRR bridge Right bank hefoot

"B" 12480 Via Grenada Right bank h-foot
MR 12435 Via Granada - Left bank  h-foot

"A" 115436 Hesperian Blvd, Left bank hatoot

rpr 1127400” Parkingk Area off Eight bank Double 6e=foot

Hesperian Blva,
"A" 89430 Washington Blvd. Left bank hofoot




b, HMaintenance.
———— S o :

(1) General. An inte@ral part of the minmnance program is the
need for proper Inspection as well as restorative work. As stated under
"Putiescof the Superintendent”, & semisnmnual report to the District Engle
neey is required within the ten~day period prior to 1 June and 1 December
of each year, In accordance with the regulations, ingspectionsz are to be
made prior to the beginning of the flood season (1 November to 15 April) -
immediately following each major flood, and at Intervals not to exceed
90 days. To Insure that no feature of the protective system is overlooked,
sample check lists, vhich may be reproduced, are furnished in Exhibit C,
The check lists may be used as a basis for the semiannmual report to . the
Distriet Engineer,

(2) levees, Inspection and maintenance of levees shall be in
eccordance with paragraph 208,10 (8) GUeneral, {see pavegraph 10 of this

- manual) and pm-agraph 208.10 (v)(1) which states:

"('b) Levees « (1) lﬂin‘tenance, The Superintendent shall
provide at all times such maintenance as mey be required to insure service=
ability of the structure in time of flood, Messures Bhall be teken to
promote the growth of sod; exterminate burrowing animals, and to provide
for routine mowing of the grass and weslis, removal of wild growth and
drift deposits, and repalr of damage ecaused by eroslon or other forces,
Where practicable, measures shall be taken to.retard bank ercsion by
planting of wlllows or other sultable growth on aveas riverward-of the
leveas, FPeriodiec inspections shall be made by the Superintendent to
Ingure that the above maintensnce measures are being effectivaly carriea
out and further, to be certain that:

"{1) No unusual setitlement, sloughing, or material
loas of grade oF levee cross sectlon has taken place;

"(11)  No caving has occurred on either the land
slde or the xiver side of the levee which might affect the stebility of
the :vaee section;

"(111) No seepage, saturated areas, or sand boils are
gecurring; '

"{iv}) The drainage systems and pressure relief wells
are In good working condition, and that such faeilities are not becoming

elogged;

-~

1

*(v) Draing through the levees =nd gates on sald
drains are in good working condition;




S "(wi) Ko revetment‘w‘ork or ripr&p hes been displaced,
washed out, m- removeds ' IR '
"(vii) 1@0 action. is ‘being taken, such &8 burning

grasa and weed,s duping inappropriate sess¢ns, which will re“hara or destro;sr
the growth of sed;

“{viii) Access mads to and on the lame are being
properly maintalned; : '

*{1x) Eattle guards am g&tes are in good condition;

"(x) Crown of lavee 1s shaped so as to &ra.in readily,
therem, if- a.ny, ig m.‘l.l shapeﬁ ancl minta.:tned,

- ' . “(xi} E %emei&:m unaathorized grezing or vehicular
tra,ffic on the 1evees, 7 " _

' ”(xii) Encraaemma are not being mada on the levee
right»efavey which might endanger the structure or hinder ite proper and ‘
efficient functioring during, times of emergency. ‘

~ *guch inspections shall be wade immediately prior to
the ‘baginning of the flood season; immedistely: following each mejor high
water period, and otherwise &t intervals not exceeding 90 days, and such
intermediate times as may be necessary to lnsure the best possible care
¢of the levee.  Immediste steps will be taken to correct dangerous con-
ditions disclosed by such inspections. Reguler mmintemance repair .
measures shall be a.ceo@lished during the sppropriste geason as scheduled
by the Buperintendenﬁo

Adaitionsl maintenence messures which sre to be taken are &8 follows:
(a)  'The grafe of the levees sheuld be checked to be

'mz-e that settlament or sloughing has not lowered the protective height of

the levee, Flatés 2 thxough 6 of Bxhibit B give the levee profile which
can be used for this purpose. In all c¢eses where the lavee grade or side

| slopes do not meet the original contract specifications, fill meterisl

gimilar to that used in the originel cometruction should be used to bring.
the levee up to originel desisn and cross section. ALl Objectionsble -
materinal and debris should be rewoved snd the levee surfece scarified to
a depth of spproximetely 6 inches prior t¢ placing the new £ill. ALl new
materiel should be pleced and compacted in layers.

© {») A1l displsced rijrap shell be replsced as soon as
possible after the recession of the dameging waters.



a8 reguired. Gates shall be kept in good workis
‘other means, shall be maimtained. for- pmyer security measwm

- occurting;

(¢} Surfaces of the service roads shall be maintained -

by periedic sealing with bitumincus materiais at pot greater than three-
year intervals. Al) holes, soft araas, "and damaged roed surfaces shall be
repalred annually. Unsatisfactory materlials shall be eleansd out to firm
und@ei;ur’bed materials and patched, or completely replaced with similar
mat&r;.ﬁa.}.s and thorcughly bomded to adjacent m:z.st:mbed surfaeas with 8
bitundinous binder. . o

(d) Trees, brush, shrubs, or other vegetation with

- . heavy stem or Jarge trunk and reot systems shall mot be allowed to grow-

on the levees. The methods used to remove or retard such growth prior to
the flood season may be through use of chemiecal sprays or culting close
to the surface of the riprep or other levee aurfaee.

(@) Comerete J.inim shnll ba inspected for randem
cracking and large eraeks f1lled to prmnt 1odges

thet weuld suppert plant growih.

(£} Any damage to the emremnlimé yor‘t:lon of the
trapessidal chesnpsl, or sesur bensath ithe cemcrete lining, shall be
clesnsd of all floatege and Jﬂ@aa mtmris;!. te i‘im uaé.is‘hwhed mial
and £illed with comcrste. . _ . . .

{g) Protective femoing shall be repaired or replaced
ing ovdsr and pmllwnm, or
0. T ‘

) (h) Mepsures sha,ll ba taken to extamina.to ‘amosﬁ.ng V
animls and burrews filled in & menmer gush as described in the preaeeéing

paragraph (c).

(3) Rectangular chanmel, Inspeciion end maintenance af the
reinforced concrete rectangular chsnnel shall be in accordamce with
paragraph 208.10 (a) General (see paragraph:8i-of this mamaal)
paragraph 208.10 (e) (1) which states:

© (c) Flood walls--(1) Maintemance. Periedic inspections
shall be made by the Superintendent o be céftain that: '

"(1) No seepage, saturated afass, or sand 'bqilb-‘,,{ara
"(41) No undue settlement hes occurred waich effects
the s‘ba.bility of the wall or its water tightmss;

"(1ii) No trees exiat, the rocts of which might ex-
tend under the wall and offer accelerated seepage paths;

*(iv) The concrete has not umiergone cracking, -

ehipping, or breaking to an extent which might affect the stability of
the wall or ite water tightness;

¥ Rev June 1964 1h
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good condition;

“(v)  There are ng encmclmenta upon the rightuafmmy
which might enﬁénger the structure or hinder its functioning in time of
flood; , .

" "(vi) ﬁ&re i being emiﬁﬁa to prev&n’c aeaumzl&tion
ef tresh and debris. ad.jaeent £0 wa:l.ls, and %;a maure tha'b no fires are
beimg built near 'hhem.s '

“(vii) Ho bmk caving’ conditiom exiat rivwwa.rd of the

wall w}aich might endmger its sta‘bﬂity,

“(vi:li) - Toe. dmimge sxmtm and preaaure relief we*;lla
are - :f.n good mm emditign » end that sucm faem‘aﬁes ars not

: ‘becming clagged. o o _ _ _
| egush inspee‘eions ghall be made imadiateﬁly prier to the Minnm f:f

the- 71004 zeason, immsdiately fellcving each major high water perlod,
and ‘ctherwise &t intervals not exceeding 90 days. Messures to elimimate
encroschments and affeot repalrs found necessary by such :lnspeet.tm ghall
bé undsrteken lmsedimtely, 'A11 remi.?s #hell be mmuuhea by mﬂwﬂs
aceep%a’ble in standard engineering mtiee*

znspectian m mintemme m’ the reinforced mum‘ha Teatas .;;-
nel shall als¢ be in eccordance with paxagmph £08, 10 (g (1),

| els am ?J.o@dmgs, which states:

| :: "(g) ‘Channels end i’lms - (l) Mntmme. ?eri@&ié
inspea'him of lmproved channels and floodways she by the
ﬁap@riﬂt@nmt ’%o be cert&in thats ' '

is eisaé*@ﬁ*d&bris, ‘

‘ . e’(i)‘ Hm nhm.nnel or -
weeds, and vﬂ.& m S e E

B "(i1) 'The chﬁzmal or rloedw.y ie not being reatri@ted
by the depoeiting of waste mterials s building of um'thorim& atrue‘bures
er e‘bﬁer enmme&mnw; ‘

""(iﬂ.) me capaeity of thae. chmnel or floodway is not
being reduced W the formation of shoels;

- (v} " Bunks ere not being. dmgsd by rain or wave wash
a.nd thmt 10 sl&u@i@ of ’hanks hag uccﬁmd:

‘*’(v) Rimp aectians ami aefleetion éikes and wells are in

15



' The Superintendent ghall provide for periodic repair

"(vi) Approach and egress chennels adjacent to the improved
channel or floodway are sufficiently clear of obstructionz and dabris to i
permit proper i‘tmcticning cf the project works. : - . 3

"Such inspections shall be made prior to the beginning of
the flood season and otherwise at intervals mot 1o exceed 90 days. TIm-
mediate steps will be teken to remedy any adverse conditions:disclosed
by such inspections. Messures will be taken by the Supemntendent to
promote the growth of grass on bank slopes and earth deflection dikes.

debris basimé,' check damms, and related structures as may’ be necessary "
Adéitional maintenance measures which are to be taken are as follows:

" {a) Any scour beneath' the concrete channel, or..dg “to the
concrete channel, shall be cleaned of all floatage and loose meterial
to firm undiatur’bed material and :t‘illed yith concrete. o

{b) ‘Surfaces ‘of the service roads sha.ll be maintained
by periodih saa&.ing with hitumimus meterials at not greater than three~.
year intervals, AlY hulea, goft. Breas. and dsmsed road suffaces shall
be repaired sandally. “Unsuitable’ ma.teria.la ghall be cleaned ocut to . .
firm undisturbed material and patched, or completely replaced with similar
materisl; and thoroughly bonded to adjscent undisturbed surfaces with a
bituminous binder. . |

(c) Channel walls and all conerste structures shall be
inspected for random eracking, and large cracks filled to prevent lodgment

of forelgn materials that would support plant growth All eroded conerste *

shall be repaired as soon as any reinforcing stéel is exposed or erpsion *
reaches a depth of & inches. . *

{@d) Protective -féncing shall be repaired or replaced as
required. Gates shall be kept in. good working order and padlocks, or
other means, shall be ma.intaine& for proper security measures.

(e) Necessary steps, shall be taken to. pm‘e "“n“t damage to,
or loss of, backfill behind walls through settlement,
removal of soll, sloughing of 5011. from adjacent proj ert
of refusge,.

* Rev June 196k 16
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c. Operation,

(i) General. COperation of the channel, levees and flood-
walls shall be in accordance with paragraph 208 10 (a), General
(see paragraph 8 of" this menual) .

(2} Ievees. 0peration.of the levees shall be in accordence

. with paragraph 208.10 (b} (2) which states:

"(2) oOperation. During flood pericds the levee shall be
patrolled continuougly to locate possible sand boils or unusual wetness
of the lendward slope and to be certaln that:

-"{1) 'Ehere\araan@xmdﬁéami
developing; -

H-_ "(i1) Wave wesh or scouring sction ig not oecwrring;

"(1i1) No low reaches of levee exist which may be over-
topped, .

"(1¥) No other conditions exist which might endanger
~ the structure.

"Approprigte advance measures will be taken to insure the mvailshility
of adequate labor and materials to meet all contingencies. Immediate
steps will be tasken to control any condition’ whieh endaugers the levee
and to repair the dsmeged section.'

Additional operational meagures to be taken are as follows:

() Continuous observation will be made at the Scuthern
Pacific Company railrosd bridge across the creek to be certain that
all flosting debris passes under the bridge and does not cause a jam.
Debris which lodges at the bridge will be removed by truck crane or

similar sequipment.

(3} Rectanguler chamnel. Opération of the rectanguler
channel shall be in accordance with paragraph 208.10 (c)(2) which

states:

1{2) eration. Continuous patrol of the wall shall
be maintained during flcood periods to locate possible leakage at monolith
joints or seepage underneath the wall. Floating plant or beats will

. not be sllowed to lie against or tie up to the wall. Should it become

necessary during a flood emergency to pass anchor cebles over the wall,
adequate measures shall be taken to protect the concrete and construction
joints. Immediate steps shall be taken to correct any condition which
endangers the stability of the wall."
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Additional operation measures to be taken are as f‘cllaws ‘ Y
. % r e :.- ;
(a) Continuous observation will be mads from the bridgea
to be certain that all floating debris passes clear and doss not cause a
'Jam. Debris which Ibdges at a bridge will be removed by truck erame or
similer equipment o

(v} Operation of the fish channel shall be coordinated w-ith
the lpcal repregentative of the California Pepartment of Fish and Game.
The local fish and geme warden shall be notified if salmon and steel-
heed become stranded at low tide, or by reason of an obstructed channel,
during the period 1 October through 30 April.

8. Baserixtien.

(1) levees and sarth chammel. Runoff ip the area downstream

from the Southern Pasific Gompany reliresd bridge (Sta. "A" 28/26)
drains gemsrally parallel with the imprmred channel and flows into the .
~ Bay. Drainsge culverts have been placed as required to relieve localized

rundff. Upstieam from the Southérn Pacifi¢ railroad bridge interior
runoff is collected in local storm drain systems. All culverts leasding
threugh the levee are protected with riprap and are equipped with flsp-
Lates, Exlsting interior drainage systeéms have been uiilized where pessible.
Table 1 glven hereinafter contains. pertinent data concerning the leca.tian,
size and type of culvert utilized. ' ,

{2) Reewﬁ' concrete channel. Runoff in the sres upstresm
from the stilling basin u%:l‘zaa existing culberts and discharges into the
creek channel. Existing interior drainage systems have been modified and
utilized where possible. Table 1 below contains periinent dats concerning
the loecation, size and type of culvert uti:l_ized‘ Outlet details are shown
on Exhibit B, Plate 22. ..

A six~inch perforated pipe subdrein, placed in the filter material behind
‘the concrete walls, relieves hydrostatic pressure from the fill behind the
concrete channel walls. Tie perforated pipe is drained through six-inch
flapgates, Armeo Model 100, which are recessed in the walls near the
channel bottom. The openings are protected from debris by an expanded
metal cover plate. Details are shown on Exhibit B, Plate 23. The. location
of the drains is shown on Exhibit B, Plates 2 through 19.
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‘ . QAT chappel. RuacfT in the asrea W
stream from the wmmg basin utiliges exizbing culverts and discherges
into the creek chammel. Existing interior drainage systeus heve beenm
modified end wiilized vhere possible. Table 1 below econialns pertinent
date concerning the location, size sad type of eulvert uitilized. Gutlet
detnils eve shown on Exhibit B, Plate 22,

A giz-inch perforated pipe subdrain, placed ir the filter msiterisl ‘bem
the comerete wvalls,relieves b s‘éatie presgure from t&e fm behind the
eomerete chamnel wells. 'The perferated pipe is draimed throug six-1inch
flapgates, Arumco Hodel lﬂ@, vhich are recessed in tha mlls sar the
chammel botiom. The openimgs sre protected from debris by en expamded
metal cover plate. Be‘hils m showa ¢ Exhibii B, Plate 23. The lgca-
tien of the draimsg-is shows ou Exiibit B, Plates 2 throwgh 19.
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TABIE 1

e _ , Eﬁvert
No., Location Type Dia=inches Iinv, elev, Siructure lype
1 A LfeT (L) . CcMp 30  =0.5 See "as=constr.”
D L - o Dwgs, Sht. 61
2 A 2461 (R) CMP 30 wl)y 3 See "ag=constr,”
. ' : WESQ Sht. 61 '
3 A 96473(L) CHP a7 7T I '
b A 115407(L) Cone. 6 p6.1 II A
.5 A15418(1)  cI L 30.0 I
"6 A 115466(R) vCp 8 27.9 II A
. T A 116410(R) CMP 18 27.3 X
8 A 116438(L} RCP 18 29.5 I
9 A 117468(R) CMP 12 20,1 See Exhibit B
T Flate 22
10 B 2433 (L) CHMP 15 29.6 IT 4
i1 B 3497 (R) VCP b 31.8 IIA
12 B k431 (1) RCP 39 26,1 I
13 B 8414 (L) VCP. i 33.0 IT A
1% B 9482 (R) Cone. 8 33.0 I A
15 B 12436(R) CMP 15 34,4 I A
16 B 19458(L) Steel 5 35.6 I
17 B 21472(R) VCP b 37.0 II A
18 B 21486(R) VeP L 37.0 iITA
19 B 23408(R) VCP b 37.0 I A
20 B 2k461(R) RCP 15 37.2 I
21 B 3242k(L) vep b ha.0 II A
22 B 36446(1L) Conc AP A 35.2 -
23 B 37#10(L) CMP 18 ky.7 I
2k B 38418(L) VCP b br.b I
25 ° B 38499(L)} GI 1-1/2 43.4 I
26 B h1409(R) VCP L 44.8. II A
27 B 48402(R) CMP 24 43.8 I
28 B 65#49(L) CHP 12 5341 I1
29 B 73448(R) vCP b 58,8 - I
30 B 88439(R) CMP 6 62.5 I
31 B 89¢oo(L) RCP ok 63.1 I
32 B 50423(L) RCP 18 62.0 I
33 B 90430(R} CMP 10 64.3 II A
3k B 90465(R) RCP 18 7.7 I
35 B 91£10(R) RCP 12 63.5 I
36 B 91423(R) RCP 18 62,1 I
37 B 96¢37(R) CMP 36 59.3 ¥
38 B 103480(R) vep b 70.b IT A
39 B 103¢83(R) vCP b 70.3 II &
40 B 10444i(R) VCP I 70.5 1T A
k1 B 104454(R) VCP b 70T IT A
ho B 1074k8(1) vCP 4 Th.0 I
b3 B 109¢77(R) cMP 2k T2.0 1



TABLE 1. (contimed)

Culvert

Location Type Dla-inches iInv, elev, Btructure lype

by B 111481(R) VCP b 73.0 IT A
5 B 111490(L) VCP b - The3 II B
k6 B 132438(R) VCP b 72,0 IT A
71 B 118400(R) = . CMP 12 7543 IT A
48 B 120469(R) CMP 30 - Th.8 III B
49 B 121421(R).  VCP b 76.1 1
50 B 121473(1) gI 1-1&2 80.0 I3
51 B 122¢51(L) - VCP 79.2 IT A
52 B 12a466(R)  VCP L 80.6 II A
53 B 1234#18(L) GI 2.1 1/2 T9.4 II B
5% B 123,171(1.; cMP .6 79.1 IT A
55 B 12kJ68(L CMP 8 78.5 IT A
56 B 125426(R) yop L1 80,0 I
57 B 126450(R) YCP h 80,6 IT A
58 B 126461(L} GI 1-1/2 78.2 II B
59 B 127406(L) CMP 8 7T.8 I
60 B 1274#53(L) YCP b 79.6 IT A
61 B 127462(R) CMP 12 79,2 II A
62 B 128438(R) RCP 36 75.6 111
63 B 129429(L) GI 34& 80.8 II B
6 B 130451(R) CMP B £0.0 I
65 . B 131476(L) GI 2 82,7 II B
66 B 132407(L) GI 2 82,8 - IIB
67 B 132,169EL) CMP 10 81.5 II B
668 B 133485(R) CMP 15 TTs7 I
69 B 135404(R) vep b 8h,1 II A
T0 B 1h0488(L) CMP 18 8k.3 II B
71 B Iif30(R) ©  Cone 2h - 85.9 Special
72 B 1lhh{o0(1) CMP 12 86.2 II B
73 B 1¥7£12(R) CMP 18 87.8 II A
7h - B 148428(R) cMp 18 88.7 II A
75 B 148462(R) CMP 30 88,1 IIT A
76 B 150415(R) =~ CMP 18 89.2 IIT &
77 B 153451(L) VCP 4 85,2 I3
78 B 153486(L) VCP b 85,7 I
79 B 15hg82(L)  VCP. b 97.b ITA
80 B I5TFO06(R) VCP b 100,4 I
81 B 1574#07(R) CMP 18 100.3 I
82 B 157#48(R) VCP b 100.6 I
83 B 157449(R) VCP k 100,9 II B
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b. Maintenance.

_ (fT General. - nspectwn and maintenance of the interior drainsge
system will be accomplished in aceordsnce with the inspection schedule
outlined heretofore under the section titled Chennel Twprovements (Sec..
tion 12b (1).

Za) Culverts. Ixispection and maintenance of the culvertsA shall
be in accordance with paragraph .208.10 (a), General (see paragraph 8 of
this manual) and paragraph 208.10 (d) (1) which states:

' "(d.) Dreinage structures - {1) Me.intena.nce Adequate .
measures shall be taken to insure that inlet and outlet channels are
kept open and that trash, drif%, or debris is not allowed to sccumulste
near drainage structures. Flap gates and manuglly operated gates and
valves on dralnsge structuresg shall be exa.mined., oiled, and trial operated
at least once every 90 days. Where drainage’ struetures are provided with
stop log or other emergency closures, the condition of the equipment and
its.housing shall be inspected regularly and a trial ingtallation of the
emergency closure sball be made at least once each year. ' Periodic in-

-specticns sghall be made by the. Suyerintendent to be certain that'

"(1) Pipes, gates, aperating mechani sm, r:n,prap, and.

‘headwalls are in good conditlon,

"(11} Inlet and outlet channels are open;

"(1ii} Care is being exercised to prevent the accumu-
lation of trash end debris near the structures and that no fires are being
built near bituminous coated pipes;

"(iv) Erosion is not occurring adjacent to the struc~
ture which might endanger its water tightness or astebility.

“Immediate steps will be taken to repair demage, re-
place missing or broken parts, or remedy adverse conditions dlsclosed
by such inspections.”

In addition to the prescribed inspection and maintenance progrem, the
following measures are +to be taken:

{a) All culverts shall be inspected prior to the flood
season and immediately following each high water period., and all *
obstructions removed.

(b) ALl nuts and bolts on flap gate assemblies shall be

"~ ingpected to determine whether or not they are sufficiently tight and

the hinges sre operating freely.
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Cs Qgera.tion.

. {1) Culverts. . Bparation of- culvert"ﬂ«‘*&nd attendant - ﬂraimge
ditches shall be im in'ae'car&mce with parugraph 2@8 1 (a)(e) which states:

“(2) ation, Whenevar high mter conditions impend,
all getes will be inspected a short time before water reaches the iavert
of the pipe and any object which might prevent closure of “the gate shall
be removed. Automatic gates shall be closely cbserved until it has been
sascertained that they sre securely closed. Manually operated gstes and
valves shall be closed as necessary to pravent inflow of fleod water.
All drainsge structures in levees shall be inspected frequently during
floods to aseertain whether seepage is teking plsce along the lines of
their contact with the ecnbankment. Immedliate steps shall be teaken to -
uermtmmwaammmn. PN S -

d; Miseollaneous fanil:lti@s.

, (1) mmmas Miseellanecus’ structures and fa@ili‘bies cone
structed as a-part of the proteciive-works and other structures and -

fasilities which fumctien as & -pari of; or affsct the efficient fumctioning

of the protective works, shall be pericdically inspected hg; the Buper-
intendent snd appropriate mainienanse measures isken. Demaged or un-
serviceable parts shall be repaired or replased without dsla,y The
Superintendent shall tamke proper steps to prevent restriction of bridge

openlings.
(2)

Operation. Miscella.neous facilities shall be operated to

prevent or reduce floeding during periods of high water. Those faeilities

congtructed as a part of the protestive works shall not be used for
purpeses other than flood protectiern without approvel of the Pilstriect

Engineer un:!.esg -dagigned therefor.,

SUGGESTED METHODS OF COMBATIEG
FIOOD CONDITIONS

12, APPRATSAL OF PROBLEMS

_ Most of the methods descyibed herelnafter have been develeped during
years of experience with the various problems that often develop during
periods of high vater and they are not intended to regtrlet the Super-
intendent, or others comcernmed, to & rigid set of rules for every condi-

" tion that may arise. If problems not covered by these. suggestions arise,
- where the Superintendent is 1n doubt as to the pmcedures to be taken,

he will be expected to consult the District m:!.neer, U.S. Army Englineer

District, San Franclsco, Californis, and follow stendard engineering

practice in meeting the situation. It should be neted that it is much

better to be overprepared for a "flood fight"™ then to find at the last
mement that preperations were incomplete or umsatisfactory. Confidence
of the protected persons and firme is a valusble asset that should not be
csralesely lost through inefficient operation of the protective system in

time of emergency.
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a. Earthen levees. . An earthen levee is in possible danger when-

_ever thereris water ageinst it.  This danger varies with the height of

the water,| the duration of the flood stage, and the intensity of either
current or wave action. A well constructied levee of proper section
should if meintained and not -overtopped, hold throughout any -major flood.
However, s serious accident may result in a bresk. Foundation troubles
result in sand boils or a sinking levee, and the loeal use of unsatis-
factory materials causes slides and sloughs. However, such threatened
failures can be met if prompt action is teken and proper methods of
trestment are used. Wave wash is to be expected whenever the levee is
exposed to a wide stretch of open water and is serious if permitted

to contlinue over a con51darable 1ength of time.

b. Premeditated damage. The Sugerintendent Bhould continually

' guard sgainst premeditated damage to the levee

¢ c. Securitg Persormmel of the Corps of Engineers, U. S Army
whether military or civilian, are not vested with any civil police
atithority in performance of thelr engineering duties, and they will not .
attempt to exercise any such authority., The responsibility for protect-
ing flood control works against sabotage, acts of depredation, or other
unlawful acts rests with the lotal interests through local and State
governmental sgencies, In the event locsl law enforcement agencies
prove inadequate, local interests cen request the aid of State forces,
and if additional support becomes necessary, Federal troops can be
requested as provided by law.

d. Inspection of flood control works. Immediately upon receipt
of informetion that high water is dnminent, the Superintendent should
form a skeleton organization capable of guick expsnsion, and assign
individuals (Sector Foremen) to have charge of definite sections of
levees. As his initial activity, each Sector Foreman should go over
nis eptire sector and parts of adjacent sectors, msking a detailed
inspection, particularly with reference to the follawing matters:

(1) Sector limits ~ ascertsin that the dividing line
between sectors is plainly determined and, if necessary, marked.

(2) Condition of new levees and recent repairs.

(3) Condition of culverts, flap getes, end protective
riprap at inlets.

(ﬁ)- Transportation facilities - roads and rail.
(5) Material supply - quantity, location and conditlon.

(6) Communications - locate and check all necessary tele-
phones in the vicinity of the levee.
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2. Preliminary repair work. After the initial inspection hae
been made, each Secter Foreman should racmit &2 lsbor crev and provide
it with tools such as shovels; axes, whaelbar¥bws, ete. In addition,
bulldozers, scrapers, trucks, etc., should be located and made resdy for
use in ease of emergency. Then maiate actien should be tsken %o
p@rf@rm the following works

(1) Fil.l up holes or waghes in- the leves crown and slopes.
Where new construction has been completed during thes Yyear, rain washes
and deep guliles may have developed. While the levee is new, preparations
should be made in advance to combat wave wash along the exposed res.ches.

5 (2) Repair gaps where road crossings have been worn down and.
the leves is below grade. In £illing-the rosd crossings, it may be
necessary to cbiein meterisl from landside borrow pits: in which case,

. excsvation for the maiterial should be kept at leamst 50 Ffeet from the

lgves toe~ditehss, - Any filling done in this commection should be tamped

~in plece amd, if in an exposed reach, subjeet to wave. wash, the nev

smtion Mmm. 'ac faced with baga of ﬁsnd.

(3) Rapuir and elose all flsggstaa on culverts and see. that
they are seated pr@erly befere they are coversd with floodwaters. -

: (). Ascertain that all r@a@.s to and along tha lme are in
a good state of repair.

(5) Locate necessary teols and msterials (sacks, sandbage,
brush, lumber, lights, etc.) end ddatribute and store them at points -
vhere sctive maintenance is anticipated.

(6) Check and obtain repalr of all telsphone limes necessary
for operation, cbtaln liasts of all team forces, moterbeoats, motorcars,
and truck tramsportation that can be mede avalleble,

{7} Maske thorough arrangements with relisble sources for the
supply, transportation, subsistence, snd shelter for the necessary labor.

(8) Investigate all drainage ditches on the Jandside of the
lavee and open these drains when obstructions exist. FPrepars to eub
the necessary seep dralnege ditches; however, ne attempt should be
made to drain the levee slope until asctuml seapage takes place,

(9) Remove all dynamite and explosives of any kind from the
vieinity of the levee.
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- . Disagter relief, It is the responeibility of local, State.and
municipak-authorities, support&d by and/or working in conmnection with
the American | Bed Cross to adopt measures for the relief of flcod disaster
victims, Relief meassures can be undertaken by the Department of the Army
through its Army Area Commander under existing Army Regulations; but
such measures.will be undertaken only as & last resort, in extreme cases
and under compelliing circumstances where local resources are. clearly
1nadequate to coye with the situation.

. Flood fight. After the above preliminary organization and
Precautions have been completed the "flood fight" itself commences,
The methods of combating various defects in the earthen levee deseribed
in the following perasgraphs heve besn proven.effective during many
years of use by the Department QF: the Army. . :

- (1) Drainaga of slopes. ‘This work ean.be done eecnnmically
while awaiting developments and will serve to meke the levees more
effiezent Crews should be organized to cut seep drains at all pleces
on the levee when seepage eppesrs. They should be V-shaped, no deeper
than necessary, and never more. than: 6 inches deep.  Care must be taken
not te cut the god unnecessarily. In-all inatancea, drains should be
cut -straight down the levee slope or nearly so. HNear the toe of the
slope the small drains should be Y'd together and led into. larger drains
. which, in general, should lead straight across the landside berm into
the landslde pits or nearest natural or artifieisl drains.

{2} Sand boils. These danger spots are serious if discharging
material; The common method of controlling sand boils consists of walling
up a watertight sack ring around the boil up to a height necessary to
reduce the velocity of flow to a point at which material is ne longer
discharging from the boil (see Exhibit "D", Plate 1). The sack ring
around the boil should be large enough to protect +the defective area
imrediately surrounding the boil. If several boils of sufficient force
to displace sand are observed, a sack sub-lavee may be built around the
entire nest of bolls, rising to such a height that none of the boils
will discharge with enough force to. dlsplace pand.

(3) Wave wash. The Superintendent and Sector Foreman should

study the levee beforeband to determine the poegibility of wave wash.

All such reaches will be located well in advance; and for use in an
emergency, a reserve supply of filled sacks and rolls of cotton bagging
will be kept on board flats. If the slope is well sodded, a storm of an
hour's. duration should cause very little damage. During periods of high
wind and high weter, ample lsbor should stand by and experienced per-
sonnel should observe where washouts ere beginning, Sectlons of _cotton
bagging should be placed over the washed areas, as shown on Exhibit D",
Plate 3. As an alternative, filled sacks -should be placed in lieu of
' the bagging as soon as possible. The filled sacks should be laid in
sections of sufficient length to give protection well above the antici-
pated rise. Bagging so laid must be thoroughly weighted down to be
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effective. Exhibit "D", Plate 2, shows a movesble type of wash pro-
tection also uged with good results. Its: advaﬁtage is that it can
readily be built at any comni@nt baﬂtﬂzma Eﬁi’i easily set in pla.ce
cn the ,je'b _

(h) Scmu-s. A carem aurveillance siwuld be made of the
riverside of the levee mt all localities where high current veloelties
are observed. Trouble may be looked for-at places where pipes, sswers,
and other structures penetrate the levee. The approved method of con-
struction to check scour-on, the slopes is t¢ construct deflection dikes
using brush, treetops, or.lumber, driving stakes end wiring together,
and filling in betmen w:lth 'brush a,nd fil_‘l.eﬁ sacks or atem'

h. '.'L‘n i a Imdiate ﬁansidsration sh@uld be g:lven to the
grade line of each levee sectiion by comparison of exisgting gradas
vith those shown on Exhibit “B", Plates & through 10. -If eny reaches -
) show gradss below the- aanstmted grade &3 shown on Exkibit "B", '
- Plates 2 throush 16, emergancy topying ahould be undertaken as i’ollows*
(1) Samk -..‘, =x;, Sank topping w be uged to raise the .
crowvn of ithe :lévee asbout three feet. The secks should generally be
lald ptretcherwise or alons 'hh‘e leves for the first layer, cresswise
for the second layer; and so on. Sscks should ve lapped at lesst ons-
fourth either way and well mauled into plase. Whsn propeérly secked
and tamped, cne sack will glve about three to four, :inches of topping
( see Exhibit "p", Plate k). .

(2) Lumber and sack topy:lng This is the zost ccmmonly used
method of raising low reaches in emergencies. In putting en this
topping, as well as other topping, a careful line of levels should
be run end grade stakes set in asdvence., Two-inch by L-inch by 6-foot
long stakes should then be driven on the riverplde of the crown six
feet apart, and one imch by 12-inch boards nailed to the landside
of the stakes. This wall, backed with a singls tier of sacks, will
hold cut at least one foet .of water. If an additionsl foot is nec-
essary, the layers of sacks will have to be increased in nimber and
reinforced. The stakes should be driven three feet in thé ground,
and should project out three feet; thus providing, in extreme cases,
a three-foot toppisg if preperly braced bahind with sacks and sarth.
In some instances, it may be practicable to back up the planking with
tamped earth obteined in the viclnity dn 1ieu of the sacks ghown in
the drawing (see Exhibit D", Plate 5).

i. Transportetion. In instances vhere it is necessary to
send equipment over roads that are impassable dus to mud or sand,
their passage may be provided by the use of a plank road or by
means of steel or wire mats.
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J. Check ligts. The inspection list in Exhibit "C" may be used
as a chevk list for inspections and alse for use in msking the ‘required
semisnnual reports. This list should be used in each inspection to
insure that no feature of the protective system is overleooked., Items
requiring repairs should be noted thereon; if items are matisfactory,
they should be indicated as such. Reproduction of the cheek lists is

hereby authorized.

k., Idaison with Digtrict Engineer and use of Government plant,
During pericds of emergency, close lisison will be meintained with the
Corps of Engineers, whose cbjective of maintaining the integrity of the
flood control works will be attained by supporting local interests in
their efforts or by sssuming full charge of the flood fight when the
problem iz beyond the capacities of loecal interests. The. District
Engineer, U.S5. Army Engineer District, San Franelsce, iz authorized
to use or loan Govermment property and plent in cases of emergency

iwhere life is in danger end there is no eppertunity to seeurs prior
‘authority for such use. 'The authority also extends to saving of

property where no suitable private eguipment is svallable, providad
that such ugse is without detriment to the Govermment. _

1. Flgod Emargeney Manual. The most recent "Flood Emergency

Manusl" published by the U.5. Army Engineer District, Sen Francisco,

should be used to supplement the information furnished in this Operation
and Maintenance Manusl,
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Title 33—Mevigotion end MNavigoble Weaters
Chapter ll—Carps of Engineers

Part 208—Flo5d’ Control
Regulations

208,36 Looal flood protection works; maln-
tenance and operagion of struc-
tures and facflitles.

§208.10 Local fiood protection works;
maintenance and operation of struciures
and facilities—(a) Genergl. (1) The
structures and facilities constructed by
the United States for Incal Aood protec-
tion shall be continwously maintained in
such & manner and operated at such
times and for such peciods as may be
niecessary fto obtain’ the maximum
benefits.

{2) The State, polmcal subdxv:siun
ibereof, - or other - responsiple local
sgency, whicly furnished assurance thab
it will maintain and operate flood con-
‘trol works-in accordusice with regula-
tions prescribed by the Secretary of the
Armiy, as required by law, shell appoint &
permanenf commitiée conslsting of or
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly {n charge of, an
.organization responsible for the efficient
operation and mzintenance of all of the
structures end facilities durlng fiood
periods and for continuous inspection
and maintenance of the project works

- during perlods of .low water, all without

cost to the United States.

(3) A reserve supply of materials
needed during a flood emergency shali
ke kept on hand at all times,

(4) No . encroachment or trespass -

which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(5) No. improvement shall be passed
over, under, or through the walls, fevees,
tmproved channels or floodways, nor
shall any exeavation or construction be
permitted within the Limits of the proj-
eet right-of-way, nor shall any change
be made in any feature of the works
without prier determination by the Dis-
trict Engineer of the Department of the
Army or his authorized representative
that such improvement, excavation, con-
struction, or alteration wiil not adversely
affect. the functioning of the proteciive
facjlities. Such improvements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shail b¢ consiructed in ac-
cordance with standard engineering
practice. Advice regarding the effect of
proposed lmprovements or alteraticns
on the functioning of the project and in-
formation concerning methods of con-
struction acceptable under standayd en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall he submitted for his ap-
proval, Drawings or prints showing
stich fmprovements or alterations as
finally constructed shall be furnished the
District Engineer after completion of the
work.

(8} It shall be the duty of the super-
intendent to submil a semiannual report
to the Distriet Engineer covering inspeg-
tion, maintenance, and operation of the
protective works.

(Tt The District Engineer or his au-
thorized representatives shall have ao-
cess af all times to all portions of the pro-
tective works.

CODE OF FEDERAL REGULATIONRS

(8! Maintenance measures or repairs
which the District Engineer deems nec-
essary shall be promptiy taken or made.

“ (@) Appropriate measures shall be
faken by local authorities tc insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent's organization during flocd periods,

(101 The Department of the Army wil]
furnish Jocal interests with an Operation
and Malntenance Manual for each com-
pleted project, or sgparate usefd] part
thereof, to assist them in carrying out
their obligatians under this part.

{b) Fevees—{1) Maintenance., The
Buperintendent shail provide at sll {imes
such maintengnce as may be required o
insure serviceabhility of the structures In
time of ficod. Measures shall be taken

‘to promote the growth of sod; extermi-

nate burrowing animals, and to provide
for roufine mowing of the grass aond
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces, Where prae-
ticable, measures shall be taken to retard
bank erosion by planting of willows of
other suifable growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insure
thet the above maintenance measures
are being eflfectively carried oui and,
further, to be certain that:

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

(i) 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;:

(il No seepage, saturafed areas, or
sand beils are occurring;

1iv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facilities are not
hecoming clogged;

(v Drains throuwgh the levees and
gates on sald drains are in good working
condition;

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

(vil) No action is being taken, such
as burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the gsrowth of sod;

{viil) Access roads to and on the lavee
are being properly maintained;

(Ix? Catile guards and gates are In
good condition;

(x> Crown of levee Is shaped so as to
drain readily, and roadway thereon, if
any, is weil shaped and maintained;

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

zil) Emcreachments are not belng
made on the levee right-of-way which
might endanger the structure or hinder
its proper and eMeient functioning dus-
ing times of emergency.

Such Inspections shall be meade Im-.

mediately prior te the beginning of the
flood season; immediately following each
muajor high water pericd, and otherwise
af intervals not exceeding 29 days, and
such intermediate times &s may be neces-
sary to insure the best possible care of
the levee. Immediate steps will be taken
{6 correct dengerous conditions disclosed
by such Inspections. Regulzr mainte.

nence repair measures shall be accom.
plished during the apprepriste seasor
es scheduled by the Superintendent,

(2) Operalion. During fleod period:
the levee shall he patrolied continuousty
to locate possitile sand boils or unusua)
wetness of the landward-slope and to be
certain thet:

{) There gre Do indimﬁons of slides
or sloughs developing:

(it} Weve wash or scouring =etion Is
nof occurring;

{iii} Mo ilow reaches of levee exist
which may be overtopped:

(iv) Ko cther conditions exist which
miight eridanger the structure.

Appropriate advance messures will be
taken to insure the availability of sde-
qugte Jabor and materials to meet all

- contingencies. Immediate steps will be

takem to conteol mhy condition which
endungers the levee and to repair the
durnsged sectiom.

- e} Flood walls-—(1) Matnfenance.
Periodie inxpeetions shall be made by the
Superintendent to be certain theat:

() No seepage, sabturated areas, or
send bofls are occurring;

(it} No undue settiement has eccurred
which affects the stability of the wall or
fts water tighiness;

{iii) No {rees exist, the roots of which
mizght extend under the wall and offer
accelerated seepage paths;

(iv} The concrefe has not undergone
cracking, clipping, or breaking fo an
extent which might a&ffect the stability
of the wull or its water tightness;

‘(v) There are no encroachments upon

. m nght-oi’-way which might endanger

or hinder. its functioning

in time of fiood;
(vi} Care is being exercised fo pre-
vent accumulation of trash and debris

‘adjucent to wells, and to insure that no

fires are being built near them;

{yli} Na bank caving conditions exist
riverward of the wal! which might en-
danger its stability:

(vili}- Toe drainage systems and pres-
sure relief wells are in good working con-
dition, end that such facnit.les .are net
becoming clogged.

Such inspections shall be made imme-
diately prior to the beginning of the foad
season, immediately foliowing each ma-
Jor high water period, and otherwise at
intervals not exceeding 90 days. Meas-
ures to eiiminate encroschments and ef-
fect repairs found necessary by such in-
spections shall he undertaken immedi-
ately, All repairs shall be accomplished
by methods acceptable in standard en-
gineering practice.

(2) Operation. Continuous patro] of
the wall shall be maintained during flood
periods {o lacate possible leakage at mon-~
olith joints or seepage. underneath the
wall. Fleating plant or boats will not be
allowed to le against or tie up to the
wall. Should it become necessary during
& Bood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of {he wall.

(@} Drainage structures—il) Kainte-
nance. Adequate messures sheil be faken
to insure that inlet and ouilet channels
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arg kept open and that trash, drift, er
debris is not allowed fo accumulate near

drainage structures. Flap gates and -

manually operated gafes and valves on
drainage structures shall be examined,
oiled, and trial operated at leasi conce
every 90 days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected 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 he certain that:

(i} Pipes, gates, operating mechanism,
riprap, and. headwalls are in good con-
dition;

(ii? Inlet and outlet channels are open;

(iil} Care is being exercised to prevent
the accumulation of trash snd debris
near the structures and that no fives are
beine built near bituminous conted pipes;

. tiv} Eroslon is not cecurring adjscent
to the structure which might endangsr
its water tightness or stability. .

. Immédiate steps will be taken to re-
pair damage, replace missing ot broken
parts, or remedy adverse conditions dis
closed by such inspections. ] :

(2) Operation. Whenever high water
condltions impend, all gates will be in-
spected a.short time before water reaches
the invert of the pipe and any obfect
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manually operated gates and valves shall
be closed ®s necessary t{o prevent inflow
of food water, All drainage structures
in levees shall be inspected [requently
during flocds to ascertain whether seep-
age Is taking place along the lines of
their contact with the embankment.
Immediafe steps shall be taken to cer-
rect any adverse condition.

(&) Closure struzcturgs—(1) Mainfe-
nance. Closure structures for trafic
ppenings shall be inspected by the super-
intendent every 90 days to be certain
that:

(i} No parts are missing;

(fi} Metal paris are adequately cov-
ered with paint;

_€ii) All movable parts are in satls-
factory working order;
_ (dv) Proper closute can be made
promptly when necessary;

(v) Sufficient materials are on hand
for the erection of sand bag closures and
that the location of such materials wil
be readily accessible I times of emer-
geney. ) ,

Tools and parts shall not be removed
for other use, Trial erections of one or
more closure structures shall be made
once each year, alternating the siruc-
tures chosen so that each gate will be
ergcted at least once in each 3-year pe-
riond. Trial erection of all closure siruc-
tures shall be made whenever & change is
made in key operating personnel. Where
railroad operation makes trial erection of
a closure struacture infeasible, rigorous
inspection asud drill of operating per-
sonnel may he substituted  therefor.
Trial erestion of sand bag closures is not
required. Closure materials will e care-
fully checked prior to and following
flood perieds, and demaged ar missing
parts shall be repaired or replaced im-
medigtely.

(2) Operation. Rrection of each mov-
ghle closure shall be started In guficient

time to permit completion before flocd
waters reach the fop of the structure
sil, 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 complete its erection will be given
in the Operatlon and Mainenance Man-
ual which will be furnistied local interests
upon completion of the profect, Closure
structures will be Inspected frequently
during flood perfods to ascertain that no
undue leakage 13 occurring and that
drains provided to care for ordinary leak-
age are functioning properly, Hoaés or
floating plant shall not be altowed fa tie
up te clostire structures or to discharge
Passengers or cargo over them.

ry Pumping plante (1Y Madnile-
ftance, Pumping planés shall be inspected
by ihe Superintendent at fntervalz not
to exceed 30 days Guring flood seascns
and 90 days during off-flocd seasons to
insure that all eqntipment i in order for
instant use. AL regular intervals, proper
measures ghell ke teken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and l_ubrﬁtm;
gll machinery Adequatd supplies of
lubricants for all types of machines, foel
for gesoline or diesel powersd equipment,
and flash lighis or lanterns for emengency
lighting shall be kept on hand s il
ilmes. Telephone service chall be maif-
tained at pumping plants. All egip-
ment, including awitch gear, transform-
ers, motors, pumps, valves, and zatea
shall be trial operated and checked af
least once every 20 days. Rfegger fesis

of all Insulation shall be made whenever

wiring has been subjected to undue demp-
ness and otherwise at intervals not te
exceed one year. A record shall be kepd
shawing the results of such tests, Wir-
ing disclozed to be in an unsatisfactory
condition ¥ such tests shall be brought
to a satisfactory condition or shall be
promptiy replaced Besel and gasoline
engines shall be started at such Infer-
vals and ailowed {0 run for such length
of time as may be necessary to Insure
their serviceabilily in times of emer-
gency. Only skilled electriciang and me-

. chanics sbell be employed vn tests gnd

repairs. Operating pexsohne]l for the
plant shall be present during tests. Any
efjuipment removed from the station for
repair or replacement shall be refurmed
or replaced as soon as practicsBle and

~ shall be trial operated =fter veinstal-

lation. Repairs requiring removal of
eguipment from the plant shall be made
during off-fleod sessons insofar as prac-
ticshle.

{3) Operaiion. Tompetent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is lr:nmlmt:c The operator
shall thoroughly t. trinl operate,
and place In readiness all plant equip-
ment. The operator shall be familiar
with the equipment manufacturers’ in-
gtructions and drawlogs and with the
“Operating Instructions” for each sta-
tion. The sffuipment shall be operated

- in accordance with the above-mentioned

“Operating Instructions™ and care shall
be exercised that proper lubrication is
belag supplied all equipment, and that no
overheating, undue vibration or noise is
oeewrring, Immediately upen final re-
cession of floed waters, the pumping sta-~
tton shall be thoroughly cleaned, pump
house sumps flushed, and eguipment
thoroughly inspected, ciled and gressed.
A racord or log of pumping plant opera-
tion shall be kapt Tor each station, a copy
of which shali be furnished the District
Bngineer following each fleod. |

{g) Channels ond floodways — (1)
HMointenance. Perlodie inspections of
tmproved channels and Hopdways shall
be made by the Superintendent to he
certain thad: |

(1). The channel or floodway 18 clear of

" gebris, weeds, and wild growth;

tiit The channel or Aoodway is not
being restricted by the depositing of

" waste materials. building of unauthor-

ised structures of other encroachments;

{i#i)} The eapacity of the channel or
fldodway is not heing réeduced by the
formsiion of shoals; = -

¢i¥} Banks are not being damaged by
rain or wave wash, and that ne siough-
ing of banks has oceurred; . .

{v) Riprap sections and deflection
dikes apd walls sre in good condition;

(vi) Approach and egress channels
adjacent to the improved chanmel. or
frodwey are sufficlently clear of obstruc-
tions and debris to permit proper func-

taken by the Superintendent to promate
the growth of grass on bani siopes and
earth - deffection dikes. - The Superin-

-tendent shali provide for pericdic repair

and cleaning of debris. basins, check
daims, and related struyctires s may be
Becessary. .

(2) Opergtion. Both banks of the
channel shall be patrolled during periods
of high water, and meastres shall be
taken to protect those reaches heing at-
tacked by the current or by wave wash.
Appropriate measures shal! be taken to
prevent the formation of jams of ice or
debris, Large objects which become
lodged against the bagk shall’ be re.
moved. The improved channel or flood.
way shall be thoroughly inspected imme-
diately following. each major high water
period. As seon as practicable there-
after, all snags and other debris shall be
removed and 31l damage to-banks, riprap,
deflection dikes and walls, drainage out-
lets, or other fleod centrol structures
repaired. . . :

(h) Miscellaneous jacilities — (1)
Maintenance. Miscellaneous structures
and facilitles construcied as a part of
the protective works and other structures
and facilities which function as 2 part
of, or affect the efficient functioning of
the protective works, shall be periodically
inspected by the Superintendent and ap-
propriate malntenance measures taken.
Damaged or unserviceable parts shall be

< vepaired oy replaced without delay.

Areas used for ponding in connection
with pumping planés or for temporary
storage of interior run-oft during flobd
periods shall not be allowed to become
filled with silt,- debris, or durnped ma-

terizl. The Buperintendent shall take,

proper steps to prevent restrictlon - of
bridge openings and, where practicable,
shall provide for temporaty raising dur-
ing flends of bridges which restrict chan-
nel eapacities during high flows.

{2) Operation. Miscellaceous facill- -

ties shall be operated to prevent or re-
duce flooding during perieds of high
water. THose facilities constructed as
a part. of the protective works shall not
be used for purposes other than ficod pro-
tection witheut approval of the District
Engineer unless designed therefor.

(Sec. 3, 49 Stat. 1571, as amended; 33 U. 8. C.
701¢) |9 . R 99P9, 10203}
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listed below.

CHECK LIST NO. 1

Date:

a?‘! ’ * P
ER

necessary‘maintenaace vork for each loeation.

SAN LORENZO CREEK LEVEES

Beport,numﬁéifof’places requiring maintenance work opposite each item
A separate report should be submitied descrlbing ﬁhe

Item
No.

Descriptlon

Kumber of Places

o

10
11
12
13
1k
15
16
L7
18
o
20

(eI« I . Y D e

.. "Settlement, slonghing or loss of grade

Caving on either sidss of levee

- Jeepage, satursated levee

Drailnsge or toe ditches at landeide and slope
Riprap
Chapnel siltetion

Protective planting (sod)

',Accesé-roéas and ramps

Barricades on access roads

lLevee crown

Authorized iraffic

Unauthorized encroachment on righits-of-way
Unautherized excavation

Accunmlations of drift, trash or debris
Weeds or undesirsble vegetation
Inapprepriate burning

Damage by burrowing animals

Conduits

Flapgatas

Miscellaneous pipe crossings
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ltem listed below.

CHECK LIST HO. lb

A,
ol

-

necessery meintenance work for each location.

CONCRETE LINED CHANMEL

Date

Report number of places requiring maintenance work :opfposi'be gach
A geparate report should be submitted deseribing the

Ttem -
No. Degeriptlon _Eumber of Plages
1. Settlemeﬁt of wells
2. Craéks_ » ¢hips or bfokeg eoneréte
3. Subdrain and outlet wells
4, Subdrein flé.pgates and ecover plates
5. Epcroachpent on channel
6. Riprap
7. Silt, trash and debris
8. Fish channel
9. Fish chaanel bhaffle plates
10. Infiltration holes
11. Access ladders
12,  Access roads
13. Fencing, gaies a.nd padlocks
1w, Welkways
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ST LANDSIDE

Kore.
Bottom widih to be no less than {} tumes haght
Be sure fo clear sand discharge
Tee into leves o boil s near tog.

spﬂhay ...\‘

£r

SECTION AA

 Z
- /,—,// x|5{1
A o

RIVERSIDE

Water surfave —

7

iy

-

e
¢

7

e ——— et i — i iy,

ELEVATICN

Reate:
Do not-sack boil which does nat put
out material.
Hesght of sack loop or nng should be orly
sutbcient 1o create enough head to siow
down flaw through boll so that no more
matenal s displaced and boil runs clear,
Never attempt to completely stop flow
through boit.

i
! |
_-4‘ _________________ -

i

| :
e R } |

|
_ H .
PLAN

FLOOD EMERGENCY
CONSTRUCTION

'CONTROL OF SAND BOILS

U.5. ARMY ENGIKEER DISTRICT SAK FRANCISCO
CORPS OF EMGINEERS
SAN FRANCISCO, CALIFORRIA

EXHIBIT D - PLATE 1
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30"
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91"

11212 0"

i— Rough board_s_:: :_._"_.:
/—"'/ (/

61"

lrlkaulzn_sn

‘ — N B .
S R TE) 2 R = e 1O J

SECTION A-A PLAN

2"'04"x2'.0" Stakes

LANDSIDE

Exustmg LE"
N AN s

“"‘”‘\\T"\\ NS :'- A

SECTION
BiLl. OF MATERIAL FOR 100 FEET
. LUMBER
55 pieces 1"x12"xi2°-0"
32 pieces I"xd"x 26" : .
32 pieces 2":4:‘:9'{:{' FLOOD EMERGENCY
& 32 pieces. 24" 20" ' CONSTRUCTION
= (Sharpenad) ) ‘
WIRE ~ MOVABLE
200 baling wire ’
NAILS ‘ WAVE WASH PROTECTION
44 Ibs.8d nails
V.S, ARMY ENGINEER DISTRICT SAN FRANCISCO i
- CORPS OF EMGINEERS
EXHIBIT D PLATE 2 . BAM FRANCISCO, CALIFORNIA




Riverside edge of levee crown —

1*x2"x116" Stakes

{

Weter |edge —
ater | edge —
\ =

Filled $acks|

|Variable tengths
a5 required

LANDSICE

/ T h....__

Nole:

and across damaged section Weight
top and edges of bagging with fiked

of gach strip above water surface.
Where cofton bagging is not availabl
burlap -sacking may be substituted.

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE

‘7
“,
Allow apgroximately \Cotton bagging " " Riversids tog of Ievee}
2" lap for each varizhle lengths
strip of bagging ‘as required :
PLAN
Variable lengths 1"x2"x 116" Stakes
RIVERSIDE cotten bagging , T FIFTF
Water surface : ] !
e T L Exisling Levee
— Ay
- - r 2o el
SECTION

Lay fengths as required ef cotton bagging
approximately parallel with levee slopa

sacks as shown sbove The filled sacks
should be wired or tied o each strip
tefore laying in place. Stake lhe cormers

e

LLIMBER

v 30 Stakes 1"r2"x1'6"
# {Sharpened}
SANDBAGS
-+ 120 sand bags .
Cotton bagging
- 38 yequired

FLOOD EMERGENCY
CONSTRUCTION

WAVE WASH PROTECTICN

U.S. ARKY ENGINEER DISTRICT SAN FRANCISCO
CORPS OF ENGINEERS
SAN FRANCISCO, CALIFORNIA
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EPIAN 1 o

8
3

Minimum per 100 Feet of Levee.
NUMBER OF SANDBAGS

SANDBAG LEVEE. CROSS SECTION

] o) i 2 3

Scale in feet .

 Notes:
I. Entire bose to be cleared and scorified.

2 Best material for filling sandbags is a tine sand or coarse silt. Avoid, as much as
possible, the use of coarse gravel and heovy cloys,

3. Fill sandbags 1/2 to 2/3 full, 50 to 60 pounds, and leave enough flap to turn
under. Do not fie. ' ) :

4  MNumbers-shown on the sondbaqs ore for the generol order of placing the sandbags
1o give the highest protection with the minimum number of sandbags.

5. When bags ore placed, flatten out and fill voids by mashing bags with feet and
vigorously tromping each course of the levee section. Provide a levee section as

impervious o water as possible. Alternate direction ot sacks and stagger joints
wherever practical.

6 The above seclion is bosed upon an averagein place sandbag section of 4" 2
12" x 18", :

. —rmed

FLOOD EMERGENCY
CONSTRUCTION

SACK TOPPING

U S APMY ENGINEER TISTRICT SAN FRANCISCO
- , CORPS OF ENGINEERS
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RIVERSIDE

SECTION

1"!12"112'0""\ W?'ﬂi"

=

FRONT ELEVATION

BiLL OF MATERIAL FOR 100
LIREAR FEET OF LEVEE

LUKBER ‘

25 peces 17x12"112'Q" =

vk ot s FLOOD EMERGENCY

3 17 pieces 2"rd"x 80"
s 17 pieces 2'x4"x 2'-0° COMSTRUCTICN

# {Sharpencd) _ .
' NRAILS
A LUMBER AND SACK TOPPING
2 {bs. 16d nails .
SANDBAGS , US. ARMY ENGINEER DISTRICT SAN FRANCISCI
1100 bsgs ) CORPS OF ENGINEERS
SAK FRANCISCO, CALIFORRIA
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COrY

1

BOARD OF SUPERVISOBS

-AIAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

. RESOIUTION No. 254k

WHEREAS, the San Francisco Digtrict Engineer, Gorps of Engineers,
.5, Army, has advised this District that the Corps of Engineers’
plans and specifications for improvement of San Iorenzo Creek, Alaméda
County, Califormia, for Fleod Control and Allied Purpeses have been
subgtantially completed; sand

WHEREAS, the San Francisco Distriet Engineer, Corps of Engineers,
H,5. Army, has requested assurances satisfactory to the Secretary of
the Army that local interests will meet the- conditions of loecal co-

~operation on said project;

NOW, THEREFORE, BE IT RESOLVED that-the Alameda County Floed
Control and Waler Conservation District will:

B

f.

Provide without cost to the United Stabes all lands;, ease-‘
ments, and rights-of-way necesgsary for the construection of
the project:

Make all necesgary vehiculer bridge and utility alterations
or replacements;

Contribute 2.6 per cent of the actual cost of the channel
improvements, levees, and reilroad bridge revisiens, or
perform the eguivalent thereof in construetion of such
improvements;

Hold and save the United States free from dsmages dde to the
construction works;

Maintain and operate the project after completion in accordance
with regulations prescribed by the Secretary of the Army; and

Prevent encroachment on the project channels which might inter-
fere with thelr proper functioning for flooﬂ coptrol.

I certify that the foregeing is & cerrect
copy of a resclution adopted by the

" Board of Supervisors of the Alameda
County Flood Control and Water Con-
servation District on Sept 28, 1958
19 -, -Abtest Sept 28, 1958

~ JACK G. BIUE, County Clerk

By Yvonne Quan

EYHIBIT R
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B BOARD OF SUPERVISORS

e . gl o

)  ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

RESQOIUTION NO. K. 2431

WHEREAS the Alasmeds Ccunty Fleood Gontrol and Water Ccnservatioﬁ
Distriet has agreed to provade all necessary rights of way fbr the Federal
project for the 1mprovement of San Ierenzo Crzek; and

WHEREAS, certéin-parcels required,for the ssld project have been
acquired by the Alame&a Caunty Flood Control snd Water (onservation Distriet,
aither by grant, purchase, or condemnatlon; and

WHEREAS, thie Alemeda County Flood Control and Water Conservation
Blstrict 1is ﬁow in a position to certify to the United States Army Corps of
Engineers that those certain rights of way for the Federal project on Sen
Iorenzo Creek have been acquired, 7

'NOW, THEREFORE, BE IT RESOILVED that the Alameda County Flood
Control anﬁ Water Conservation District hereby certifies to the Uﬁited
States Army Corps of Engineers thaﬁ all righfa of way necessary for the
Federal Preject on San Iorenzo Créek from San Francisco Bay upstream to
Meekland Avenue, Hayward, have been acquired either by grant, purchase,
or condemmation; and

BE IT FURTHER RESQIVED that the Alameda Couniy Floed Contrel and
Water Conservation District hereby authorizes the United States Army Corps
of Engineers, its contrastors, sub-contracﬁors, agents and authorized
personnel permission to enter immediately upon those parcels of land along

San Iorenzo Creek from San Francisco Bay upstream to Meekland Avenuegl

» ' ‘ EXHIBIT E



Hayward, shown on drawings numbered RA'}., Sheets ’2 through 6 of 6; RB2,
RF123, 124, 125, 126; FE 23, 2k; RAl0, Sheets 1, 2 and 3 of 11, in-
corporated hereiq and by reference mé&é a part hereof, for the purpese -

of construction and inspection, during'; and after completion, of the

‘San Iorenze Creek Floed Control Project.

I certify that the foregoing is a
correct copy ef a resolution
‘adopted by the Board of Supervisors
of the Alemeda County Flood Control
and Water Conservation Distriet on
Aug 19 1958
19 . Attest _Aug 10 1958

JACK G, ELUE, Couu‘by Clerk
By . Deputy.

2 EXEIBIT &
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COPY
. BOARD OF SUPERVISORS
ALAMEDA COUNTY ;FIOOD CONTROL AND WATER CONSERVATTON DESTRIOT

RESOLUTION NO. 2791

WHEREAS, " the Alameda County Flood Control and Water Conservation R
District has sgreed to provide all necessary fights of way for the Fedsral B
project for -‘bhe improir-ement-of San 'Ibreﬂzo Creek; and -

WHEREAS, certain parqels requireﬂ for the said pmject have been
a.cquired by the Alameda County Floed Contrel and Water Canserva’cion Distric’c
eit.her by gram:, purchase} or con.demnation, and |

" wEREas, the Alameda County Flood Control and Water Conservetion

Distriet is now in a position to .certify te the United S’f.:a'!:eé' Army Coi‘ps

of Engineers that those certain rights of way for the Federal project on San

Lorenzo Creek have ﬁeen acquired.

NOW, THEREFORE, BE 1T RESOLVED that the Alsmeda County Flood Con-
trol and Water Conservation District hereby certifies to the Unifed States
Army Corps of ﬁngineers that a1l righ‘ts. 6f way necessary for the Federel
Projgct on San lorenzo Creek from MeekTand Avenue, Hayward, upsiream to .
Bridge Street, Hayward, and from Hezel Btreet, Hayward, upstresn to Foothill
Boulevard, Hayward, have been acquired either by grant, purchase, or o
eondemnation, and

BE IT FURTHER RESOILVED that the Alsmeda County Flood Cc;ntrol-and.
Water Conservation Distriect bhereby authorizes the United States Army Corps

of Engineers, its contractors, sub-ceénti'actors, agents and authorized

EXHIBIT E



CoPY
| persannel pemiasion to enter immedia.tely upen i:hose parcels of land

along San Iorenzo Creek from Heakland Avenue, Haaﬁa:ard, upstresm to

Bridge Street, Hayward, and from Ha.zel Street, Hayward, upstream to
' Foothill Boulevard, Hﬁyw&rd, | shown 'én"éré.ﬁings mubered RA 10,
Sheets 4, 5, 6, 7, 8, 9, and 11 of 11, incﬂ@orafed herein and by
- reference made a part hereof, for the purpese of construction and
inspectlon, during and a.fter completion, of the San. I.orenzo Creek

Fleod_ Cantral Pm.jact
BE IT FURTHER RESOLVED that the Alemeda County Flood Contrel

and Water Conservation Bistrict hereby suthorizes the United States

PR

Army Gerps" of Engineers, ;i.ts. contractors, sub-contfactors, agents
and authorized personnel permission to enter immediately wupon the
State Highway Propéfty {Route W-ALA-59-C } by the authority of the
State of Califormis Division of Highways Encroschment Permit o,
h58-lE-706, incorporated herein and by reference made a.‘ part hereof,
for the purpose of construetion and i_nspection, during and after
ec'ampletien, of the San Iorenzo Creek Flood Control Pro,jee-t.

BE IT FURTHER RESOLVED that the Alameda County Flood Control :
and Water Conservation Plstrict hereﬁy authorizes the United States
Apmy Corpe of Engineers, its contractors, sub-contractors, agents and

_ guthorized personnel permission to emter -immediately upon those parcels
of land along San Ierenzo Creek at Meekland Avenue, at Washingion Avenue,

and on the ares 'designated. as "Maintenance Aresa,” shown respectively on

.2 ‘ : EXHIBIT E-



) drawings numbered RA 19, Sheet 3A.ef ll RF 1&3, RF 14k, RF 145 and
Rt R4 10, Sheets hA and EA of ll, incerparated.herein and by reference
made a part hereof, for the pu;pose-of construction and inspection,

during and-after completion, of the San Lorenzo Cresk Flood Conmtrol

Project. .

I certify that the foregeing is =
correct copy of a resclution adopted
by the Bosrd of Supervisors of the
“ Alameds, County Flpod Oontrol and
Water Conservation District on
Jan 13 1959
19 . Attest ___Jan 13 1959
: JACK G. BIHFE, Ceunty Clerk
By /s/ Yvonne Quan, Deputy

- ' 3 _ EXHTBIT E
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- BOARB OF SUPERVISQRS

ALAMEDA GOUNTY F100p CONTROI. AED WASEEE C@HSEHV’AEE’IGN DISTRICT
BESGIHTION N{) 2891

WEEREAS,, the Alameda Ceunty Flood Qontrol and Water 00nsewation
District has agreed tG provztde all necess&ry Tights of way for the Federal
Project for the improvement of Sa.n Lorgnzo Creek; and

WHEREAS certain pareels required for the sald project have been

-,acquired by the Alameda Cmunty Flood Can*tml a.nd Water Congervation Bistriet

.either by grant, purchase, or cendeﬁmation, and

WHEREAS the Alameda . Ceun’cy Flood Contrel and Water C‘onserva.tion
Pistrict is now in a pesition 1o certify to.tke United States Army Corps
of Ingineers that thoge certain rlghts of way for the Faoderal Projeet on
Sa.n Lorenzo Creek have been acq_uired

NOW, THEREFORE, BE IT BESOLVED that the Alameda County FloodiControl
and Water Conservation Digtrict here}:-y certifiés te the United States Ai'm:,r
Corps of Engimers that all rights of.way necessary for the Federgl Project
on San Iorenso Creek from Bridge Street Hayward, upstream to Hazel Street,
Hayward, have been acguired elther by grant, purchase, or ecndemnation,
and .

- BE IT FURTHER RESOLVED that the Alameda Countsr Flood Contrel and

Water Conservation MHstrict here‘by author:izas the United States Army Corps.
of Engineers, its contractors, sub—contractors, agents and authorized
personnel permission to enter immediately upea those parcels of land along

San lorenzo Creek from Bridge Street, Hayward, upstream to Hazel Street,

EXEIBIT E
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shown on drawings numbered RA 10, Sheets 9 and 10 of 11, incorporated

here:in and by reference made _a part hereof, for ‘iﬁm purpose of ¢on-

struction and inspeetieh, during &nd after completion, of the San

Iorenzo Creek Flood Control Project.

I certify that the foregoing 15 a
correct copy of a resolution adopted
by the Board of Supervisors of the
Alemeda County Flood Control and
Water Conservation Dietriet on -

Feb 10 12%2 :

19 . Attest ___Feb 10 1959
JACK G, BTOE, Gounty Clerk

By /s/ C. Nitsen, Deputy




