
A - . . ._ .-. - - - -  . - -  - .  -- . .. 
, . . ?+;y\?%- -. - . - ., -' =.- 2 

. -_. . c: .-., . 2 -  . , ?  +... 

. - -  . jl : - - A- , . . . - -~~S  ._A 

SACRAMENTO RIVER 
0 0 D  CONTROL PROJECT 

, . & .. . - , ..-. j;- _ _  ._ .- - MANUAL 
. . .s *. .:-., :.. ., - ; . 

' .  . 

BEAR RIVER LEVEE SYSTEM CONSTRUCTED .IN 
VICINITY OF RCO OSO. SWTPER COUNTY, 
CPrt4FCX?NIA, APPROX. -28 MLES NORTHERLY 
OF SACRAMENTO, CALIFORNIA 

MANUAL NO. 5 

SACRAMENTO DISTRICT , -.- 
T ;;- 
' a  

CQRPS OF E-NGINEERS *- 
a 

DEPAR+MENT OF THE ARMY 

SUPERSEDED BY SAC141.1,
SAC145, & SAC146 



DEPaBnam OF TITE: ,"%a 
CORPS OF EZTGJREB.3 

Born ?ivw Levoo S y s h m  Co~~truct~& in tha Viainity ) of 
Rf o Oso , ~ u t t o r -  County, Cali Pornla,  J ~ p r o x i m a t e l  

28 1'91es lbrthorly of Saoramonto, C a l i f o r n i a  -% 



OPU~BATIOB AND I%IlT!lEiWCE i~ATSrrAL k0, 5 
A- --_II--w 

Bear River Leva~ SystQm Pn .~ID v i a i n i t y  o f  Rio Oao, Gutter ~ ~ ~ b y  

TABW OF CONTENTS 

Authority of 3 x i s t i ~ g  Projact  
Sacramanto 3ver  Flopd C o ~ t r o l  Pro j ~ c t  
Protect ion  Provided 

I1 - Looal Co3p~rat ion  - I 

Federal bquiremants 
S ta te  Leg i s la t ion  
Eaintunmcaa cad Oparztion of  thf, Unit 
of Loves o o ~ a r s d  by t h i s  I ' aua l  

?ogulations 
P r o d  s i  ons 
Duties of tho Suporintondpnt 

TV - Fontures o f  tha Projoat BubjooC t o  Flood - 
Control' Earulations 

Ei c si on 
Pbthod s Su~gaated  
Earthon Levee a 
Prem3df $tat.3d Dm&e 
8ocrui-lty 
b a n  E l ~ ~ m n t  
I n q e c t i -  n o f  Flood Control 'orks 
Pro l i r i n w y  3ep air l!;ork 

- Xsastor 2o l io f  
Flood Frtght 
'Sop? i* 
Tronsp or ta t ion  
Cheek L i s t s  
Uso o f  Government Plmt 



Description 
h 

Flood Cant;r'ol 3egula.t;ions, ~ 'aint&nanoa 
and Operation of Flood Control :;arks. 

"Ae oonstruoted", Construction maw- 
i n c s  on-titled, "Propossd Lovoo Warp- 
mi3rrt, Baar Jivor Levaos fram W.P.8.R 
u p s t r o ~  4 ?31es,  South Ery Cres,k hvma 
upstroam from mouth 2 milss, East hvoo  
PT. P. R. R, Intercep t i n z  o h a m 1  m d  S o u t h  
h m s  of ITorth Dry Creek". &awing 
So. 2-4-106 in 6 sheets. 

Control of S a d  Boilrtr, ihovable and, 
f i x sd  warn vrash protoctio~z,  Caving 
bank protact ion,  ond Lumber and sc.ck 
t-qping, P l a to s  1 to 5, 

Chaak L i s t  1%. 1. 

Gheok List 1To. 2, ~ r R i n a g e  struaturs. 

Resolution a d o ~ t e d  by tho Roolamation 
Board of the Statu of, California,  
6 February 1916. 



IPJTRODUCT ION 

1-01, Authority of Exis t ing Project*  The Sacramento ~ i V e r  Flobd 
Control Project  was adopted by t he  ~ l o d - c o n t r o l  Act of 1 Wroh 1917, 
Publid 367 - 64th Congress, (H, goo, 81, 62nd Congret~s; 1st S e s ~ i o n ~  
a6 modified by ~ i v e r s  and Harbors Committee DOG, No, 5, 63rd Congress, 
1st session),  and modifieq bj t h e  Flood Control Act d! 15 May 1928, 
Public 116r 391-7Gth Congress, ( S . ~ o o ~  No, 23, 6Sth Cbngress, 1st' 
Session), thb River and Harbor Act of 26 August 3937, 'Public 392, 
75th Co@ress, 1st Session, (senate Committee P r i n t  75th Congress, 1st 
session),  and t h e  Flood Control Act of 18 August 1941, Public 228, 
77th Congress, 1st sess ion) ,  (H.DOG, Ma, 205, 77th Congress, 1st 
Session), 

1-02* Sacramento River P'lood Cort rol  P ro jec to  The Sacramntb - 
River has i t s  source i n  nor%h&=f ornia, flows generally south, 
armd enter8  Suisun By, a wa4xwway of &a San Francisco Ehy System. 
The r i v e r  i s  appraxi~uately 320 miles long and dra ins  an a r ea  of akm& 
27,000 aquas3 miles* A f t e r  emrging from *he foo%hi l l s  it flaws 
through a brcad a l l u v i a l  va l l ey  some 30 miles widao The ri7ver is 
under improvemen+, for navigation, t o  p rmide  a ohitanel 10 f e e t  deep 
t o  Sacramento, 59 m i l e s  from t h e  mouth, wi th  l e s s e r  depths upstreame 
The flood oontrol  8ys.tem of -b S a o r m n t o  River embraces t h e  follow- 
ing pr incipal  f ea tu res*  

a, Levees along Ifhe banlcs of t h e  r i v e r  and i ts 
t r i b u t a r i e s ,  

b, PVairs and floodways or by-passes t o  carry  off  
f lood waters i n  excess of the capacity of tihe leveed r i ~ e r  channels. 

o. Enlhrgament of the  r i v e r  d ~ a u n e l  belovz Cache 
Slough t o  ca r ry  the  e n t i r e  Flood flaw. 

1-03, Proteotion Providodr The Sacramento River Flood Control 
Project  , ~ h e ~ ~ ~ , ~ ~ f f  ord protec-t ion agains t  f lood d a n ~  
ages t o  approximately 1,000,000 acres  of land in the Sacramento 
Valley, The pro j s c t  i s  designed t o  prvri.de proteot ion aga ins t  
all f loods of recsrd and should not  f a i l  of tener  than about onse 
i n  80 years  on the  average, 



2-01. &@era1 Il%quiremenZ;~, The Ac* of 18  August 1941, provides 
tha t  "The projects for the conttrol of floods and othor purposes in the 
Sacramento River, California, adopted by the Acts approved March 1, 1917, 
I-ay 15, 1928, and Au-sust 26, 1937, Public 392 (Senate Comaittee Pr in t ,  
75th Congress, 1st Session), are  hereby nodified substant is l ly  in acoo* 
dsnce 14th the recomnendation of the Chief of Engingers i n  h u m  Docme& 
Numberad 205, Seventy-seventh Congress, f i r s t  seas ion." 

The recornlendation of the Chief of 3 q i n e e r s  contained In 
House Docmeat 205, 77th Congreers, 1st Sossion, provides for the "comple- 
t i on  of the Secrmeato Valley Flood Control Pro.$ect aB nn estimabd addi- 
t iona l  first cost t o  the United S5ates d $10,303,000; subjeet t o  the 
provisions tha t  the Stato of Oalifornia or responsible lorn1 agencies give 
assurances sat isfactory t o  the Secretary of War the t  they w i l l  provide, 
without coat; t o  the UAted Stafies, a l l  l a d s ,  aasemontis a d  rights-of-.way 
necessary f o r  the cornplation of tns  pzojeot; boar *e e x F m  of naoessary 
highway, railroad, find bri.df3c nltsrat ions;  hold and save the Unite4 S ta t e s  
Free 9oln c la ies  f o r  d&ages ros3l t ing f ron  constructfo=l of the works; aad 
mailltain and owra te  a l l  v~orka, crter com3letiol1, i n  accordance with 
regulations preasrited by the 2ecrotary of "Tar. tt 

The XcD of 2.8 August 1941 f ~ l n t h e ~  potrides ttThat the authoriza- 
t i o n  f o r  ary flood control projeob hsxetofore or hereia adopted requiring 
l o s a l  oooperaticn s h a l l  expire f ivo y o m s  Zrom ?ibe date on which loca l  
in te res ta  are not i f ied in w i p i t i q  by the War Depsrtnent of the requl.rexeats 
of local  coaperakion, unless said Laterests shaTI within said %in8 furnish 
aas~.ra.rices sa%iaf actor? .i;o bhe Sseretary of '*:@r that the required coopera- 
tion w i l l  be furriiuhed." 

I 

2-02, St.at,e Le i s la t ion ,  a. Moption of Federal Policfl, EmeLnent 
 stat-.?^^ of 1947, wbictz ame~ds A r r i c l s  2 arid aGded Art ic les  of ct;apter 

4., 5, aad 6 t o  Chapter 3, Part 2, flivision 5 02 .the State T?atar Codg, pro- 
 ida as f o r  the a2op'i;i.o~ by and cn bthalf of the Ska2e of California of the, 
conditiOns, . p l w s ,  osr.structicn ax;d mode of maintemoe and operaticm of 
works within th r  S a c r ~ n s ~ t o  River Flood Control Project t;t for th  in SenaCve 

I 
Committee P r in t ,  75th Canpas, 1st Session, as  authorized m d  approved by 
the Act of Congress, Pu3lio lToe 392, 75th Co~apee;s, agpraved 26 August 193'7, 
incluling the hol9ing and saving th+United Stabes from darnages due t o  
construetion works are continued i n  ef feet. 

be P m ~ e r s  and I&t?.es o f  Dp_prtrtment of ?USY.O*Z~B and Reclema- 
t i o n  Digt r i*  in21ub the f 0 1 1 3 ~ i ~ g  : 

"8360. On behalf of the State the Departmnt of Publia 
Yorks, acting by and t.hrou~gh the State Engineer, has s u p m i -  
aory pavers o73r ths  maint;snm$6 ci, o p r ~ t i n n  of %ke f laoa 
control worlrs of i;3e acrc-j;ie~to Bivs;r Fbod  Control Project. 

8361. Tlze &epr,r?n.e,n.b, acting by a d  through tae Stai,e 
Xngineer, & a l l  m,a:utain m d  operate 03 behalf of the State  ths 
f ollowi~& uz?.its or p ~ r t i c n s  of tibe works of  the Sacramento River 
FlooC! Con%mjl I"'rojoat, and the o o ~ t  of sueh maifiteamoe, a d  
operatian s h a l l  he: dofrayed by the State. 



( a )  The eas t  levee of the Sut ter  By-pma north of Nelsoh 
Slough. 

(b) The levees a d  ohannela of the Wadscvorth Canal, tbs 
interzepting canals draining -to it, and a l l  s t ructures  incidental  
thereto. 

( a )  The collecting canals, sumps, pumps and s t ructures  of 
the drainage system of ProjecCu No. 6 eas t  of the Sut ter  By-pasa. 

(d)  %e by-pass channels of the Bdtte Slough By-pass, the 
Sut ter  By-pass, the Tiadale By-pass, the Yolo By-pass and the 
Sacramento By-pass with a l l  cuCvs, canals, bridges, dams, and 
other strns'Eure8 and impsovenents contained tberein and in the 
borrow p i t s  thereof. 

( e  The levees of the Sacramento By-pass. 
(f 1 The charnels and overflow channels of the Sacranento 

Rivrar  a d  its t r ibu ta r i e s  wtthin the Sacramanto and San Joaquin 
Drainage D i  str i o t  . 

( g )  !The Knights Landing ridge cut fluwage area. 
(h) Tl?e flood z-elief channels controlled by the Moulton 

and Colusa ';ieirs aid t ke  t ra ining lcveas thereof. 
(i) The levee on the l e f t  bank of tho Sacramento River ad- 

joining ~ u t t e '  Basin, f rom t h e  Butte Slough ou t fa l l  gs tes  upstream 
t o  a point four miles m ~ t h ~ ~ l y  from the ELoulton Their, af ter  completion 

( j ) A l l  ~ m i r s  and r e l i e f  structiures. 
(k) The west levee of the  Yolo By-pass, extending fronl the 

was.1; end of the Fmmont TJeir southerly t o  the Cache Creek Set t l ing  
Basin and the east  l m e e  of the Yolo By-gass from the Fremont; T%ir 
southerly t w o  miles, 

(1) The l e ~ e e  on the west bank of Feather Rimr extending a 
distance of &boat two miles southerly f r m  the Sutter-Butte C a u l  
headgate, 

(m)  The levees of Oache Creek end the easter ly and westerly 
levees of Cache Creek ce t t l i ng  basin. 

8370. It is  t,b responsibi l i ty ,  l i a b i l i t y  end duty of the 
reolamation d i s t r i c t s ,  levee Clistriots, proteotion d i s t r i c t s ,  
drainage d i s t r i c t s ,  municipalities, and other publio agencies 
within the Sacrarrrento River Flood Control Project l imits ,  t o  
ma1ni;ain and operate the works of the project within the bogmdaries 
or  jur isdict ion of such 8-geooies, excopt ing only those works 
enmerated in Section 8.361 and those f o r  which provision f o r  
maintenance and operation is made by federal  laweM 

2-03. lfaintenance- q d  Omration of t,% Unit, of lsves Covered by 
t h i s  W.umk. The reugonsibil i ty f o r  the maintenance and operation of 
-7- 

the wit of levoe oovered b y  t h i s  manual, described in paragraph 4-01, 
was aocepted by thsj! Reolamation Bowd of the Skate of California, as 
sh~wn under attached resolu.ion, Exhibit "I?'. 



GENERAL PROCEDUIiE 

3-01, ~ e ~ u l a t i o n s ,  The purpdee of t h i s  manual i 8  t o  ass i s t  
the local interests  i n  the maintenance and operation of Flood Con- 
t r o l  Works constructed & the Unit'ed Btates i n  accordance with the 
Flood Conksol Regulations contained under Section 208,10, Title 93 
of the Code of Federal Regulations, approved by the Actin;; Secretary 
of War 011 9 August 1944 under the auChor i t y  covered by Section 3 
of the Flood Control Act of 22 June 1986, as amended 'd su.pplemsrrtsd. 
A copy of the. approved regulations i s .  bound a t  the back of t h i s  
voiums as  Exhibit "A". Compliance w-ith these regulations i s  one of 
+be requirements of local cooperation. 

3-02, ~ r ~ v i a i m s  ,, The general provisions wider the Flood Con- 
t r o l  ~egula t lons  are l i s t ed  below: 

"1. The structures and f a o i l i t i e s  oonstruoted by the 
U;li.t;ed States f o r  local. fiood protection &~11 be coixt inuo~~~ly 
maintaimd i n  such a manner and operaked a% suoh times and fo r  
such periods as may be necessary t o  obtain the m6u~trn-i.m benefits. 

2, The State pol i t ica l  subdivision thereof, ox other 
responsible local  agency, which furnished asswmce that  it 
w i l l  maintain and cperate flaod ccntrol works i n  accordance 
with regulations prescribed by the Secretary of War, as re- 
quired by law, shal l  appoint a parmanant comtt tee oonsisting 
of or haaded by an of f ic ia l  hereinarter calied the "Superb 
terident ,'' who aha1 1 be responsible ' for  the dewlopnent and 
maintenanoe of, and direotly i n  charge of, a,g organiaation 
responsible fo r  the ef f ic ient  operation a ~ d  raaintenanoe of a l l  
of ' the  structures and fao i l i t i ea  during flood periods and f tx  
continuous inspectian m d  maint+mnoe of the pro3ec.i; works 
during periods of low water, a l l  without cost t o  the  United 
States 

3. A reserve supply of ~ ~ t e r i a l a  medeii,..during a 
flood emergency 'aha2.l be kept oq hand a% af 1 t%m a 

4& NO erurroaohmat or trespass which w i l l  ackerssly 
affect  the e f f i o & a t  o~lgraticsrs or. mfkiatenanoe of the projeot 
twdrks' shal l  be gemit ted  . . upon %he ri@t$aof-w&y ior:the pro- 
t ec t l se  fac i l i t ibss  

5 ,  No iraprmemsnt shal l  be passed wer, under, or 
throw the, waLls, levaes, improved c t h ~ c s l s  ar f loodwqys, nor 
shall e x c a ~ a t i m  or omstruo.i;lon .b& psrmieJt.ed aPiithin Chs 
liraits of the project righ$-of-my, nor shal l  ,change, be 

. . . # 



made Irz any Peatwe of the mrk r  without prior determination 
&the Dietria$, b e e r  of tih8 W w  Departnbnt or h i s  gtf.~th- 
orisad ~ep~ea&n&Q6 9 rcs f h ~ 6  swh i a p r ~ t r e m n t ~  exoavation, 
construction, or sl't;tsmtibn wdll not adversely affect  the 
funotioning of pro%ecDive faci  l i t i e  s o  Such improvomente 
or alterations as may be laogacl t~ be desirable and pemissibls 
under the abave betsqimSfan 8hallmbe odnstruoted i u  accord- 
ance with standard engineering prmtice. Advice regarding 
the effect of. proposed Zmgrovampts or alterations on -tihe 

' 

funotioniag of +he projeo* an4 i d o m a t i m  concerning mathds 
of construction ehctcepeable, under standard enginbisriag prkctice 
shal l  be obtailiad *om a e  ~ i d k r i w t  Engineer, or L f  o t h e ~ s e  
obtained, shal l  be aubmitttsd f a r  his  approml. Dmwings OF 
prints showing Budb impro90wnter or alterations as  finally 
constructad shal l  be furnished the District Enginaetr'afier 
complet ion of the worko 

6. It aha11 ba the duQ of the, superintendent t o  submiB 
a semi-wual repor0 t o  the Ilis$rhct' Engi~eer oovering inspeo.f;i% 
mainte~?&tlce =d operatf on bf -the, protect1 we works* 

70 The Dlwtrict lk@.&r o r  his  authorized r.epreeen2;- 
ative shnZ1 have aooess a t  a l l  -himas t o  a11 portions of the 
protective work?. 

8=  k l a . t e m o e  msaerures or repairs which tlm Diratrict 
Engineer deenis necessary shall  be pronptly taken or made. 

9* Appropri,ate maawes ehall  be taken. by local atlth- 
o r i t h e  . to  insure that +he a & i ~ i t i e s  af a l l  local, orgaaiea- 
t ions oprabing public or private. f acilitirss oorslhaoted wit2.r 
the proeeotivs works are coordim~ed wi-t-h % h o p  of the Supr- 
intenden%! s orgaaietrtif on dwbe;  Ploiod periods& 

10. The DeparQ;m& w i l l  furnish local i&erests 
with an Operation and ~ i n b n s y z c e  l!anual for  each cmplets9 
project, or sepirate urrrefvtJ. par% thereof, t o  &mis t  them i n  
carrying out their obl igat io~n u n b r  these regulations.' 

3-03. Duties of .the Suge~intendent~ In line with the pro- 
v i s i d s  covered by the regula%t.qns, duties of the  
Super intendant should includa EICh fbllaarbng r 

L Z  

a, Training of K ~ Y '  Feraannelo Key persome1 should 'ba - 
trained i n  order tha t  regular mairrtenmae work may bs performed 
eff icient ly and t o  insure *hat unexpoted problem related t o  
flood control may be handled i n  an expeditious and orderly manner . 
The superintendent t;houXd have ehvwi2abb the namos, addroases and 
teiephollnt numbers of a3.1 his  key m n  and fia re&sonabb number of 
substitutes. These key men should'in turn  have ~ i m i l a r  daea on all 
of the  men that  wi l l .be  mcesrsary for assfstwe i n  $he discharge 
of their  dutfes. The w g a n i z a t i a  of hay m c  rhmltl include thts 



1. An assisthnt t o  act i n  the place of the Superin+'. 
tendent i n  case of h i s  absence or iudisposition, 

2. Sector foremen i n  sufficient number t o  lead main- 
tenance patrol work of the entire.levee during flood fights. 
High qualities of leadership and responsibility are necessary 
for  these positions, 

be Stream flaw stages Permanent arrangements should be ' 

made by the Superintendent wil;h%e Corps of Engiaeers a t  Sacramanko, 
California, t o  seoure atream flow stages and forecasts of atream 
flow stages and weather conditions df effective streams and drain- 
age areas t o  properly plan adequate measures of protect ion. 

c, Semi-annual Reporto The semi-annual repor%s required 
under ParagrapK208~10 (a)(6) of the regulations should be sub- 
mitted within a ten day period prior t o  1 June and 1 December of 
each year and should include a l l  dated copies 0% reports of izr- 
speotiona made during the period of reporta Also, the nwSt;ure, date 
of cor.struotlon, and date of removal of a l l  temporary repairs a d  
tho dates of permanent repairs should be included i n  t h i s  reportb 
Other items and suggestions relative t o  public cooperation, public 
sentiment on the tpoteckion obtained, and other a l l i ed  sub jects 
are oansidered pmctinent and desirable data f o r  inclusion i n  the 
report, but are not required* 

d, Cheok list;s@ The check l i s t s  shown in Ezhibit '9'' 
aad "k', should be us- each inspeation t o  insure tha t  no fea- 
tures of the protective system are overlookedo I t m s  requiring 
maintsnaoe should be noted thereon; i f  items are satisfactory tkgy 
should be so indicatad by a cheek, 

e, Proposed imprwement s or alterations, Drwdngs or 
prints of proposed hhpr~~ernents or a l t e r a t5o~s  t o  tine existing - 
Flood Control Works must be submitted fc r  a p p r m l  t o  the District 
Engineer, Sacramnko District,  Corps of Engineers, Sttor&mnto, 
California, sufficiently i n  advance of the proposed construction 
t o  permit adequate s t d y  and consideration of the work. Drawiilgs 
or prints, i n  duplioate, showing any impro~emsnts or a l t e ra t iom 
as f ina l ly  constructed should be furnished t o  the Corps of Engineers 
a,Oter comple-blon of the work, 



1 -& 
Subject to Flood Control Rsgy3atim 

(1) a  he flood control wwkt covered by this ~ a m 8 a f  
form an i n t e g r m t h e  Saowernfo Rifsr FLcod Control Rojeat. They 
consist oQ three untter of levees, er part of the Bear River ~eves. Sfitan, as 
shorn on attach& drawing No. 2-4-106 in s i x  (6) sheets, dated July 3344. 

(2) hoq-, The B e a r  River' Levee Systaro f a  lwaW within the 
boundaries of R e c h t i o n  Districts 1%~. 7% ctnd 819 an8 apprm&atel;r abhg 
the North bamdary of R~clajPatian Dietriot 1 W l p  in  the e q i n i t y  of Ria hop. 
Suttsr Cmty, Oalifornia, approlriplatelg 28 psilei norther3q 09 S~a-ato, ' 

California* The Three un i ts  af Levees ' ref err& Co above extend for a dia- 
tan- o f  a p p r o x b t d y  Pour miles upstr,sam frm tihe Weetern Faaif i c  Rai3;roa8$ 
&nd are listed below as fallonrrsr 

(a) U t no. 3. ibutb Levee of Bear River & Stbtion 55m to  Station 26- -----------a0 ,!5m fi. m 
(b) Nior-bh Levee of Beer River 

frm Sht ion  16w88 to  90atfon 
?JQ&o -HIIIIIIUI..H~I.31---I..-..m~03~ fi* 

Sma Levee of Dm Creek f3m1~ 
Station OjlOO l o  8taltioh * 5  -- =,kg qf. 

Hwth Leveeo South Pry Creek from. 
Station OfaO .to St&tdon 90m --- gp0W ft, 

Ek8t Lev- of K,P.ReR. Intemcapt- 
Ang Cam1 ~~ Station 2@3 4x3 
8btion 135,A'tz ..------------ ll& it. 

south bvee of NO* ~ r y  creek 
from Station 0400 t o  StatSon 
-105C22- ---- -..t.lLL"CII" %su% , .  

cEI.zBLW) TOTAL 80,w6 ft. ' '.. 



- Under the program provided by the Sacramento R i v e r  Flood Cor+ol ~ob& 
these three units of levees have been enlarged t o  farm a crown 20 feet  wide, 3 
landside slape of one vert ical  on two horiaontal and a riverside slope of me! 
vertical t o  three horfaantal, Construction also included a gravel road sur- 
facing 12 feat wide on top of thed levee with turnouts a t  1,000-f& I 

50 feet  long and 18 fee t  wlde, and the necessary drainage structures, riaad - . 
approaches and appurtenar*es. A 1 1  the drainage structures iare l i s ted  i n  
Exhibit HE", 

This levee system provides direat  proteotion t o  Reclamation Districts No*, 
784, 817, and 1001 against high water of the Bear River end i t 8  tributarlea i~ 
th is  area. The grade of the adopted flood plane along the main channel of thq 
Bear River varies From Elevation 59e0 a t  the b w e r  end t o  81.4 at  the upper > 
end. ( ~ 1 1  ebvation.  are  referrsd t o  U;S .E,D. Datum). The levee grade prec ! 
vides a freeboard -of three feet  above the flood, plane, It is estimated tbst ', 

a flood flow of 18,500 rseaond-feet in the main cham01 of the Bear River in ' 

th i s  area w i l l  produae the adopted flood plane. Suab a flow is not q e o t e d  4 
oocur oftener thaa once i n  s i x  years, on the average. i : 

C3) & ? n b  The enlargsslent of f$e levee described above was 
perf orgmd by 3. Earl%ker, oontractor, under Contract ~-&-167-eng-633, o w  
of which i s  on f i l e  in the U.S. Corps of EqgAneers~ Offioe, Sacramento 
District,  Sacramento, Calif o2nia. 

I 

< 

(4) Conetruction m s  
started on .8 45 t 

(5) Featur . In general, a l l  construat$oq 
features are b)?!itions,, and the detai ls  are j 
fully covered i n  the attached drawings l i s t ed  below (see E h i b i t  9"). - 

2-4-106 Proposed Levee Enlarge~nent, Bear River Letvees, from 
- W,P@,PI uggtreag 4 g&n%sl Sou@ Dv Creek Levees up~treaa 

awth 2 a l e s ,  Eaat ~ e - 8  W.P.R~R, mtercept'iPg ' ' 

Channel and South bee of &rth Dry Creek. 

b . 
Federal Reaulatiom, 

"1. The, Superintendent $Bal l  provide a t  a l l  timsa sueh 
maintenance a s  niay be required t o  insure serviceability of the - '  

structures i'n .time of floods Measures skill be taken Bo p m t s  
the moath of sod, excberminate burrowing animals, and t o  provide 
for.routiSe mowing of the grass and weeds, removal of wild g r d '  
and d r i f t  deposits, and repair UP damage paused by erosion m ' a ,  

other foraee, Fibre pmctloabls, .measures shall be taken t o  re- 
tard b a d  erosion by planting of aillaw8 or other suitable g r d  
on areas riverward of the lepees. Perisdie inspections s W  be' 
made, by the Superintenbent t o  inatarm that the above mintana~sas 
measurer are  boing eflpotitrely carried out and fu%her, t o  be 
oertalln that: 

(I) MO m u p l  settlement, s l oug~~ i tg  or material loss of gnb ' 
or levee arosa-section has taken phoe; 

(11) No mvhg has occurred on either the landaide or 'thg .riww; 
M& of the 3evee nhioh @.t afteat tlhg s<hbtlitr $ @& : 



(IT) Toe drafnags systems and pressure re l ief  =ells  are in  
good woiqkfng condition, o.nd that such fac i l i t i e s  are 
not beuoming ologged; 

(V) Drains through the lames and gates on. said drains 
are i n  good working condition; 

(TI) No revetmeat work or riprap has been displaced, 
washed out, or removed; 

(VII) No acCiorm i s  being .t;&@n, such as burning grass 
and weeds daring inappropriate seasons, which w i l l  
retard o r  destroy "ce growth of sod3 

(VIII) docess rodds to  and on the levee are being properly 
naintaineds 

(TX) Cattle guard$ aid gates are in  good oorxlition; 

(X) C r m  of levee i s  shaped s o  e.s t o  drain readily, 
and roadmy therebn i f  any i s  well shaped and 
maintainerd; 

(XI) There i s  no unauthorized gaaing o r  vehicular t ra f f ic  
-on the levees; 

( X I I )  Zncroachments are not being made on the levee right- - of-way which might ondanger the structwe or hinder 
its proper and efficient '  functioning during times of 
eaergency. 

Such inspee$ions s:iall be made irmne.diataly prior t o  
the beginning of the flood seasm; inmdiately following eaoh 
major high vratey period, and otherwi-se a t  intervals not exceed- 
ing 90 days, and suoh intermediate times as may be necessary 
t o  insure the best possible care of the l e n e e  Iminediate steps 
w i l l  be talcan t o  correct dangerous conditions disclosed by stich 
inspeotions a Regular mhintenance repair aoaaure s shal l  be 
accoi~lplished during the a2propriate season as echeduled by the 
Supertnkendent, 

I 

2. Opere.tion, During flood periods the levee shall be 
~ e ~ o o n t ~ . n t i . n u o u s l y  to 3-ocate possible . crnd boils 
or unusual wetness of the l a n h p d  slope &ad t o  be 
oertain that  : 



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

(11) .vave wash or scouring adtion 5s not occwringt , 
* I 

(111) No low reaches of l e b e  exis t  whioh may be overtopped$ 

'( IV) IJo other condit'ions exist  whsch might endanger the structure. 
Approp-iate a,dvmci masure8 w i l l  .be taken t o  insure the avail- 
abili-ky OF adequate laboremd mat~r ia lh  t o  m e t  a l l  contingencies. 
h.ediato.  a'teps w i l ' l  be taken t o  ,coatrol aq, oondition which en- 
dangers .;;he levee and to  repair the damged section." 

Compliance with the .prmisio~$s preeoribod above i s  very essential  for the 
efficient matntenanoe of the levee. system cav-ered by th is  manual and for  the  
sucoessful operation af the ent ire  Flood Control Project of tho Saormnto 
Piver , 

(1i A vfgorous sod lrhioh o ~ v e r i  the ent ire  keree and proteotirs 
berm i s  one of the most effective mews of protecting an garth levee against 
erosi6n and warn. wash. I a r g ~  woedg and brush, should not be permitted t o  grow , 
on the levee as they miother &rags, .thereby inobiwaging erosion, and intqr- 
fere with future maintenance. Xming t o  keop weeds and brush &err control 
should be accomplished i n  May-and Augvist, or more often i f  necedeary, t o  
assure a &od sod cover. .Grass olipptngs should bo l e f t  on the levee. If 
large  weeds and brush becoae established beaause of lack of proper maintenance, 
these should ,be out and removed ,from the leme for diaposal and no cuttingrs 

'should be burned on the ,levee as sad is deatro$ct by l i rk ' thus  leaving bare . 
spots n 'he rkb le  t o  destructive erpss*. Tnfert5le bare areas require speoial 
treatmsnt to produee a p ro teo t ih  ahda=.& eta& dy be treated by mulching 
with manure containing straw oh straw al&*.plus' seading or  sodding. If 
straw rn11ch.i~ used, a suitable c m r c i a l  f e r t i l i z e r  w P l l  greatly hasten the 
establishment of a protective aod cover. r% is'.'reaonmended t h ~ t  the cowty 

. agricultural ageqt be dufisultad fo r  detrtiied 1S+f&m..tion an local plmt56g 
practices. ' 

', 

' I 
- ,  

(2') Dens and rmpags fonnaa rithin'dhed&i,$ea ,by burrowing animal8 
are frcqu&tly'the cause a2 levee failur'es fu r ing  flood- stages. Burrowing 
animals such e,s ms1mte,  qotmd hogs, ground equiirkls, moles md gophePs 

- found i n  the 'levee' should be e*ermi&ed.c a T;ze depe' a&d runways should be 
opened up then Choroul&~ly co~iperoted as t h q ' a r e  back f i l l e d .  Levees kept pro- 
perly cleared,are not seriously menaced by burrowing animals as they prefer 
areas where .the protection ,o f  cower slloh .as .high @a,ss, :@eds, and brush i s  . . 
f b u d .  Several methods ,o$ sxterpriuktion a@e 'four@ .effecf;!.ve such as trappine- 
baiting,' and poison ga$d'% depending upon ,the- bjpe of a n a l  present and t h e  
ti= of the year the work i s  done. Advi* oonoernlng. the best Illsthods ip 
each local i ty can be obtained from the oo~m-ky agricultural ag6tn.t;. 

(3)  Check l i s t a  suggested uhder Ekhibits "D" and "E" should be used 
in eraoh inspeetion t o  insure tha t  no features of the protective works are over- 
looked. I t em requiring rmjntenance should ba noted thereon: i f  i tens are 
fauzzd satiaferotory they should be so indicated by a check. 

(4) ~ e r i o d i o  inspecttion. as required by the Regulations should be ~ 
nkds lay; .tb duper~tsndezrb a t  the follm,kag +ir$esr 

I 



(a) lmmediately p r i o r  t o  the beginning or the major 
flood season, preferably within the, ten day 
period prior t o  the months of JIW and Nmember 
.of each year, (The flood season i s  considered 
t o  include the period beheen the months of Dec- 
ember and k g ) ,  

(b) Immadiatoly f ollawing each major high water 
period, (~crr' definition of high water period 
see Exhibit lvEu ) 

(a) %Irerw2se a% periods not exoeedin~ 90 days. 

(5) Suggestions as t o  m - b o d s  of' combating flood con- 
ditions are given in  Section V of' this manual. 
The nethods prasentsd therein ham been developed 
during may pare;  of oxporionoe during flbods on Large 
streams, These nekhsds are not mand@tory, but should 
prove useft11 Pn 8aorwn%o Valley, where floods of 
large magitmde are o f  wmnon oocwrenoe. 

4-02, Drainwge S ~ F U C ~ U ~ O S ~  - 
a, Description. The drai.nage etruc-trzres cwared by t h i s  

manual form a p k = f ? r e v e o  described in  paragraph 4-01 a. These 
strudkwes consist of drainage pipe orfand conorcte culverts crossing 
the levee a t  approximately the elevation of the natural ground and are 
provided with automatic or hand oparatad gw;tes as described i n  Check, 
List No. 2, Exhibit "E". 

- 

be Pertinent Requirsrnsnts of Section 208+11), Tit le  $3, of 
elm Code of ~ e d 8 r a l  Regula.i;ions. - - .  

Mainternnoes Adequate measures shall  be t e e n  t o  
insure that  inlet and outle-t ohamels are kept open 
and tha t  trash, d r i f t  or debris i s  not a l l m d  t o  
accumulate near drainage structures. Flap gates 
and manually operated gmtee and valves on drlainage 
qtir~mtures shal l  be examined, oi1e.d and t r ia l .  operated 
a% least  onoe evsry 90 days. Periodic inspcctiovls 
shal l  'bta mde by -Ule ~uperiutaxident t o  be oartai n that e 

(I) Pipes, gates, operating mechanisui, riprap, 
and headwalls are i n  good condition$ 

(11) Inlet and outlet  o h m e l s  are open; 



(111) Care i s  bein5 exero5sed t o  prevent the 
accufnulation af t rash  and debris near the 
structuresr and tha t  no f i r e s  are being bu i l t  
near b i t d n o u s  coated pipes 3 

(IV) ~ r o s i o n  i s  not oacurring adjacent to  the 
atruetwes whibh might endanger i t s  water 
tigh%ness or  s tabi l i ty.  

Immed5a.te stepe w i l l  be .taken t o  repair damage, 
replace missing or broken parts, or remedy adverse 
conditions disclosed by such inspection. 

2, 0 eration, likenever high water donditiuns impend, a l l  
b n - b e  inspotad  a short time before water reaches 
the iqOert of the pipe and any object which might pre- 
ven'e closure of the . i a te  sh81i be removed. Autcrmatio 
gates &,ll .be closely observed un t i l  it has been 

' ascer*ainea t h a t  they are aecdely  closed, 1bualI.y 
operwted gates and valves shall be closed as necesssrry 
t o  prevent inflm of flobd water. N 1  drainage struo- 
tllres i n  laveas s t ~ t ~ l l ,  be inspected frequently during 
floods t o  a s c s r t a h  whothrir seepage i a  taking place 
a l ~ n , ~  tae lines of their  contact with the mbt&nlment. 
~mnediat;e ,steps shal l  be taken t o  oorrect any :adverse 
copd&tion.* 

Conpl.i~noe with the provisions preaoribed above pertaining to 
drainage structurea i s  essential  for proper maintenance of the 
levee system owered by t h i s  3nanu81. Levee fai lures oaused by 
yglected drainage structures are of ownon ocourrence; it is 
therefore o f ' u ~ o s t  importanoe tha t  t h i s  struoture a-yq be 
kept i n  perfect working oonditiolz In accordauoe with the regula- 
t iow.  

6 ,  Additional ~eau~reroents. 

Psriadic Snapaotions should be made 
as 

(a) The outlets of pipes orossin; v.qder the levee inundate 
a t  relat ively lm rivei* stages; therefore a l l  pipes 
op'ossirzg under the l m ~ e  should be inspected con- 
siderably i n  advance of the beginning of' the flood 
season. 'Tho gates on these pipes should be checibd 
a t  tfie same timeo 



(b) Inspection of a l l  drainage structures sllould 
a l so  be made f ol lming each major high water 
period, 

(0) Otherwise a t  periods not exceeding 90 days. 

2 e  Chedk Lists of Drainage Structureso - 
Check l i s t s  suggested under M i b i t  "E" should be , 
used i n  each i n s p o t i o n  t o  insure that s tmotures  az8e 
kept i n  vrorking condition a t  a l l  timesc 



BUWES'JIED IvBTHODS OF CONBATING FLOOD CO~DITIONS ' 

' .  

%wOL, M i  saion, The primary mission of the Corps of a g i & e e r s  is 
t o  nain'cain the inXpi ty  of Flood Control Works,, A l l  other matters &come 
secoNary i n  a' flood emergQnoy and w i l l  yield precedence 60. the accomplish- 
hent:'qf the pr*r$ misaiono During periods of emergency, clizse .Xiaisqn 
w i l l  be maintained with local interests,  nom-ally thou'&. the .responstb,le 

'3-bato Agenay such as  the IReclmmtion Board of the Statit of ~al'&ornia, s i n o s  ' 

the m i n '  obje htive w i l l  be httained by ~ u ~ p o r t i a g  local interdsts :i:n the i r  
'efforts or by asstmine; f u l l  charge for t'fie flood f ight  whan tha problem is 

' 

beyond the capnbilit iss of local b t e p c s t  ,, . . t 

5-02, hgetheds Suggested, Most of the mat'nods described herein have 
been d e v e l a p s i r s g e a r s  ef experience with the various problema t11a.i; 
often come up during pe.riods of high wetter, and they are not intpnded t o  
r e s t r i c t  the Siiperin+endent,' or others concernad, to.  a r ig id  s e t  of rules 
for 'every condition tha t  nay arise,  .The renarks are primarily oon-osl'ned 
W i t h  the earthen portions of the levee systek, If problema not 'covered by 
these ,suggestions .arise, wliere tfie Superintendent i s  i n  doubt ,as  to the grow, 
ccdure t o  be takon; he w i l l  .be sxgectod to  mnsult the Dis t r lc t  E!ngi.neer, 
Corps of Engineers, Sacramsntb, California, and follow sCandard engineering 
practices i n  nee-ticg t i e  situation, It ehould be noted- tihat it i s  muoh 
bet-ker t o  be ovar-prepared'for a ''flood f'i'ghtt', t b u  t o  find a-he l a s t  
mbfient t h d  preparations ware inomplete or 'unsatisfaotory, Conf'idenoe of 
the protected persona and'firns i s  a valuablb asset t b - t  should not be care- 

' lebsly l a s t  through inefficldent operation of the protection system' i n  t h e  
of' emergency. ' 

- 6-03. Earthoh Levees, & earthen lcvee i s  in  danger whene-ver there 
i s  water against it, This danger i s  direct ly proportional t o  the h0igh.C 
of the wq.%or, the duration of the flood stag and the intensity of ei ther  
the.6urren-t or nave aotiba. Tho danger ii i%eraeljr proportional t o  the 
cross-seotiorzal. area of. *fie lavee, the levee 9 s heights; and the degree 'of 
maintenance, A well-aonstructed,le~~ee of proper sootion should, i f  main- 
tained and not o v e ~ t o p ~ d ,  hold t h r ~ u ~ h d u t  any' najor flaod, Hcmrever, a 
serious acoident' ray resul t  in a break* Founda"ccn troubles resul t  i n  
sknd boils or a sin_kin:~lovee, and the  local use of urss~t.tisfhctory materials, 
causes slides anr? s1ou;;hs. Howover, suchgthreatened fai lures can be m G  
i? prompt aotion is'tkliren and pi.oper'mtllods of t?%abent are used, Ram 
wash i s  t o  be expected whenever the l q ~ e e  i s  exposed t o  a wide stretch of 
open water and i s  serious I f  permitted t o  coxztinua over a copside'rable 
length of the.' . t 



5-04, Premedifated Damwge. The Superintendent should oontinually 3 

guard against premeditated d w g e  t o  the leveea In the event of an extr  
ordinary flood requiring a f ight  ovor long stretches of levee on both s i  
of the  river, there i s  s, natural temptation .to relieve the s t ra in  by pre 
meditated brea!&ig of the opposite line,, 

5-05. Security; Personnel of the Corps of Engineers, whether 
military or civilian, are not vested with aa;y c i v i l  police authority Ln 
tho porformanoa of' the i r  engineering duties, and they w i l l  not attempt 
t o  exercise any such authority, The reaponaibllity for  ~pr0tectin.g flood 
control works against sabotage, acts of depredation, or other unlawful 
acts  res ts  with the local interests  through local and State.Govornmen-ha2 
agencies. In the even* l w a J  law entoroepent agencies provs inadequate, 
local interes%s can request the aid of State Forces, and i f  additional 

' 

support becomes necessary, Federal txoops'can be requested as provided 
lawe 

- - 4 L  . .  L '  

5-06. Human Element, Psnio dbes not ,  direct ly endanger the l&ee, 
but 'psyohclogf oal fear  d z  t o  ignorance of actual conditions may seriously 

. affect  tho high-water f ight  during a c r i t i c a l  moments This fac t  m y  be 
c~nsiderdd i n  organization for emergency work, C d i d e n o e ,  engendered 
by an e f f i o i m t  organization, free from local jealousies, is  the bes2; 
guard against panic. 

5-07, Inspection of Flood Coktrol Woskb e Irmnedi a te ly  upon receipt 
of information tha t  a high water i s  inminoat, t h e  Reclama-ticn Distr icts  
through thei r  Superintendents, should form a skeleton crganlz&-kion, caphbb 
cf quick expansion, and assign individuals ( ~ e o t o r   oro omen) t o  have charge 
of definite sections of leveess A s  h is  i n i t i a l  aotivity, each Sectcr ' 
Forenan should go over hfs  eht i re  sector and parts of adjacextr sectors, 
making a dotailed inspection, particularly with reference 50 the P o l 1 d . q  
matters : 

a, Seator l iri i ts;  ascertain t ha t  the- dividing line between 
sectoEs i s  plainly detomined and, i f  necessary, marked. 

b, Condition of new levees and reoent repairsp 

C e  Carxiition of culverts, f lap  gates, and slnice gates. 

f ac i l i t i e s ;  roads, r a i l  and rrator comunica- 
. 11 ' . '  . - 

$~;>>;...,:~-g?g<.-.. I , !  _ . - d 

; q~~an t i t y ,  lccation, and condition, 

f a  Comunications; locate and check a l l  necessary telephones 
i n  the sector. 



-@oo~-p3 at3qq e8wdaes ~.razqcrsl f7q.m adots eaAo.I; .eqq trf.taq 

0% &$tiflu 8q ~~~"dlU~~q~ Otr ';tO;hktkt~~ fs~02~~ ~973~~3.tp does &X~sSeo@i,% 
. 

oyq qno 0% eadoq *qsp~rg mayqbn.zrjaqo acgy~ supxp esqr), uc@o pm eQne1 
. wq ,JO' ~)~JsP~Z@I 893 "S~DT)FP 61!hX$lj(5~ ~!~T&T%~B~L.Y 'T : 

-. 

*a@yo~e~ gesodxe eyq. 
3~018 ~BU BAW qsqmoo 0% ~awa-f~pr, zxf epm eq pynaqg arxapq.o,-~ds;td ezmu SF 

ibaf eqq q~w. *paCof s~ay &mu s@-g~@ deep. pm s@qska TX-~BJ. 6aweK -- 
qq Stxy~np psaqe~dmoo aeaq say Fxoygonscpuoo mu wet~ *surscaq epxfspuq 

pm @sedo~;s 'wao aaaeT qq vq asyew& JO sefoy dn ~TS,~J o . ' 

: ~rn& 13UpWf '103 
ogq rero~icd:~q.t timp~q eq pxnoqs nofqoe oqoypemq uey& ~6oaeR~eaa so es8o af 

ean xrj &Ber epm pm po3voo.t eq pynoys l"cqpi' e$qoh.xq #~ad~aos gss~~~p 
-1Tnq %o~q~pps q *oqe *sw.z.z~q~eey~. 'sem *nfsnogsl sa qons ~1003 qq~~b 



3* R e m o v e  a l l  dymmLte and ea~plasi~ss  of my klnd Pram the 
v i ~ h i t g  of tihe levee,, 

5-09, Disaster Reliefc 1% is the respomibflity a f  local, state, 
muaicfpal a&l$orities, supzkted by md/or working in connection wia 

! 
the American Rod Cross to adopt mtrswtia for the relief of flood' dtsalstaf . *  i 
d a t h ~ ,  ' Relief measures oasr be undertalc? by the Department of the hrmy - 

Regulations, b& m h  
ertrerna, oases and 

e olearly inadequate 

5-10, Flood Fight,, After the above preliminary organixati& and 
precautions hive %en cmgXetad, thq "F10ud ~ i g h t ~  itself ammnass. 2% 
methods of coslbaOting various defects in the earthen levee desoribd in 
the following paragraphs have be,en pcovsd effective during m y  y a r e  &f 
use by ths War Department. 

a* Draiarrge of' allopa. Th5s work be done+ soorzonioally 
whi l e  mi . t ; i cg  dsv-elopreaats w d  G i l l  wrve tu tdko the levces more e t f i c i m t .  
Crew8 should be organiaed to aut seep drains at a l l  plaaea the levee 
and berm-hen Beepage appsra. The drnbti should be V=&apeq, no deeper 
than neaekaary, an8 m r  more -than 6" deep* Care must be taken pot t o  
cut the sod weaessarily.  In ~ l l  instaaoee, d r a b a  should be auk stretight 
d m  the levee slope or nearly so. Xear .%he toe of the slope the -11 
d r a b  should* be Yf d together and l ed  Snto 'Urger drains, wMchb in general 
ehould lead straight across t & landsfde bemi i n t o  the Imdside pits ar 
nearsst natural or art i f io ia l  &&k. 

b, Smdboilso These danger  pots wre seriow If df~aharging 
mterialr Thd o m o n  &hod of controlling sand boi ls  oonsista o f  w a l X l n g  
up a svatertigbt sa& ring a r d  the boi l  up f a  ~jt height neosrssq  .t;o reducm 
the ~elooity af flaw t o  a polnk a t  whioh material is no longer discbarged 
frgm %he boil. 6ee Exktbit "Cn Plate 1, The sack ring around ths boil 
should be large enough to prateot the defeetlve area imwdi84,ely rswrotezdi~g 
the boil. If several boi ls  of suff f c i ~ n t  force f o displace sand we oh- 
served a sack sublevee may be built around the entire nest of b.ai.18, risfng 
to euch a height tha t  none of the boils w f l l  disobrge xL%h eauugh Soroe 
t o  d i ~ p l i t ~ ~  sasd, 

o. W ~ v e  Wash* The SqxwiatcmdonIi m d  S~sctor Formma ahodd 
study the levee beforehad to  dotentbe %he goasi%ili-ty of wave waeh.' All' 
such reaches will. be located well 3.n admoe mil for use 3n eme~gemy~ a 
rase- stapply of f i l l e d  saots and rolls of o o t t w  bagging will be kept  
on board f b t r c r  If t h e  sloge is wall saabed, a stom ~f a I ~ c l u l ~ ~ s  .duratiol% j 
ahould muse very l iet le  damage. Dreiag pekfods of high wind and hi@ slra.ter,. 
ample labor should s b d  by and oxpedrieaaed pr~011~lgl should obserwe where 
the _ p s h o u t s  -_- _ .__,_ _ are b a g b i n g  by eounding or'by ao%ually wading ahng the 



su"tinrs~geef slaps, Sections of cotton bagging 8.hwld be.. placed owr' the 
G s b d  arias, as ahown. on. Eqhibit ".C1!, Plate 3.. As. &n aitarnative, f ilxed , 

sacks should vbei plaoed i n  .%he cut i n  an effective mumner md as soon us - 

possible. The' f i l l ed  sacke should be laid i n  swtibris'of- sufficien% 
length $0 give protection well ahova the anticipated riae. Bagging so 
laid mu;st be thoroughly weighted d m  t o  .be effective, p la te  2, Fxhi$iit 
"C" s h m  a movable type bf wave. wash pr.qBec.t;ton, also used d-bh good 
rasults,  I t s  advantage 55 thtit 'it can rapidly be bu i l t  a t  any ometa5ernt 
plaao and eaai l y  s e t  'in place on the job. 

d. Soours; A careful obsermntion should be made of the r%mr 
side of the l e v e e a l l  local i t ies  where a ourrent of more than %a fee* 
per second is observed, or where the profiles show ra high water slope of 
kwo f6& per mile or greater, Trouble .may be' looked f o r  at the ends of 
old levoe dikes, road-orossing karnps, old traverses, and plaaers w%era. 
pipes, sewere and othdr s'tructures penetrate the levee. If any sign of 
scour i s  observed i n  tho p i t s  or a% the ends of ths.dikes, so&c)ings 
should be taken t o  obse~ve the amupt and progress of tha scow. The . 
apprclved ms'thod of oonstrhction. t o  a b c k  scour. i n  -t;he pits,  . orr the ti-l~pesi 
or ' a t  the ends of dikes w i l l  be t o  construc4 dgf lsqtion dikes .'wing 'brwb, 
treetop& or lumber, driving stakes and wiring $a-gether, and ZilIing in  
beheen with brush and f i l l e d  sacks or stoae;r 

- e, 'Cavin~ badk otectione A8 protection agoinst aotive caving 
of riverbanks O o ~ k ' ~ ~ ~ v e r y  e ffeotive i f  groperiy plaoed. 
Cribs are usually 14 by 14 fee t  in plan by 10 t o  14 inohes ia inside 
dep%h, The cribs are constructed on-a double thickness of 1" x 4" x 14, 
lumber, equivalent t o  2" x 4" piece's, lapped r a t 1  fence fashion a t  a l l  
oorners and .irrkerse~tions. They ere divided into .four comparhents of' 
about' equal area by two perpendicular cross walls constructed in the sanne 
liranner as &d side wal.ls, The floors and cmers are bui l t  up of .double 
'pr' x 4" boards spaced about 9" center-to-centere Under the floor arid per- 
pcndioular t o  tho direotion of the f loar  boards are f ive equally spaced 
pairs of 1" x 4" botwd~ about 3 feet  center-to-center, fb top of the 
cover, perpehdiaular t o  &be direction of the.cover boards, are three pairs 
of top boards', one :aver each cf ,$he side walls and one wer the central 
divisicui wall. A l l  fnterseotions m e  nailed with one 20d naild The 
compnrtmnts are f ilLed with rook before ooyering. ~ a d h  wall interseation 
of the fabricated cribs i s  :gecWely fastened by a Pqop of Noa 9 wireo See 
~ x h i b i t .  "C". Flate 4, 

5-l lG,  T.cp- &mediate consideration slzould be given %he grade 
line 'of eachTevee, section by cornpariaon' or'.existing grades with those 
e h m  on the drawi~gs; Exhibit "B!', Plates '1 $0 6 0  If any rsachea shaw 

. 
I 



a grade b e l m  the praviours highest water, emergency topping should be 
undertaken a t  onoe t o  suah a grade as my be established by the Dis t r ic t  
Engineer, Carper of' Engineers, Sacrameuto, California, as follows: 

as Sack topping. Sack topping may be wed  t o  r a i se  the crown - 
of the  Levee about .t;hraeLfoete The sacks should be l a id  stretcherwise 
or along -the levee f o r  the first layer, crosswise for  the secoud layer, 
and so  One Sacks should be lapped a t  l e ~ s t  1/3 e i ther  way and well mauled 
into place, %en p r ~ p e r l y  sacked a d  tamped, one sack ~$1'1 give about , 

three t o  four inches of topping, If gravel i s  available, it should be 
used for the front; facing so ws t o  avoid washing out, 

bo Laber  and sack topping,, This i s  the most commonly used 
method of raising low reaahgs fn eansrgemieae In putting on t h i s  -bopping, 
as well as other topping, a ~ a r e f u l  lints of levels should be r.un and grade 
stakes s e t  i n  advancs, 2" x 4'! x 6' stakes should then be driven on the 
riverside of the  c r m  s ix  f ee t  apart, and 1'' x 12" boards nailed t o  the 
landside of the stakes, This wall, backed with a single t i e r  of sacks, . 

m i l l  hold out a t  least  one foot of water. If a second foot i s  necessary, 
th.e layers of sacks w i l l  havo t o  bo increased i n  nurber and reinfarced. 
The stakes should be driven throe f ee t  i n  the gramdo and should project 
out three feet,  thus providing, i n  =%reme oasas, a three-foot topping 
if properly braced behind w l t h  sacks and earths In som instances, it 
m y  be practicable t o  b c k  up the planking with tamped earth obtaingd i n  
the tricinity i n  l i e u  of the saoks skim i n  the drawing, Exhibit "C"', 
Plate 5, 

5-12* Transportation, In ins . tuces where It is  necessary t o  send 
equipment over roads. t ha t  are  impassable due t o  mud o r  sand, t h e i r  pass-. 
age may be provided bjr the use of a plank road or by means of s t e e l  or 
wire mats. Telephone cammu11ication should bo provided along dangerous 
s t retches of the levee when t r a v e l  or other sat isfactory n e m  of con- 
muniagtian cftmnoC be maintained, 

5-13* Cheok list* The check l i s t s  s h m  i n  Exhibits 'ID" and 
"E" a re  furnishgd f o r  reproduckion and use by the local  interests .  These 
l i s t s  should be used i n  each inspection t o  insmbe tha* no features of tlm 

. protective system a i e  averloo~ced,, - Items requiring repairs  shpuld be noted 
*hereon; if i t e m  are s a t i s f a c t o ~ y ,  they -should be indioated by a check 
mark, 

5-24, Use of Covernmsnt Plant, The Dis t r ic t  Engineer i s  - 
authoriz'ed t o  use or loan Goverm~ent property and plant i n  cases of 
emergency where l i f e  i s  i n  danger and there i s  no opportunity t o  secure 
pr ior  authority for  such use, The authority also extends t o  saving 
of property ~~heI-6 no suitable private equipment ' i s  available, pr ovidsd 
t h a t  such use i s  without detriment t o  the Governmento 
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