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FOREWARD

On 7 November 1966, the Congress approved construction by
the Corps of Engineers of a flood control project on Klamath
River, Del Norte County, California, situated generally in the
river reach between the mouth and about 8.5 miles upstream.
Actual construction effort was concentrated in the Klamath
Townsite and Klamath Glen areas. Flood damage in flood plain
areas not protected by structural measures will be controlled
through flood plain management.

In 1970, the Congress modified the project to add protec-
tion of the north bank of the Klamath River for approximately
two miles from Klamath Townsite to Larson's Quarry.

An Operation and Maintenance Manual, dated November 1969,
was prepared by the U.S. Army Engineer District, Corps of
Engineers, San Francisco, California, to acquaint responsible
local interests with the requirements for maintaining the rip-
rap protection and interior drainage features and enforcing
the flood plain management requirements incorporated in the
Klamath Townsite portion of the authorized project. The manual
was revised in June 1972 to include the Klamath Glen portion of
the project,

This revised manual, prepared upon completion of the Klamath
River Bank Protection portion of the project, fully covers all
features of the entire authorized project. Timely and effective
maintenance in accordance with this manual is required toc assure
continuation of beneficial results from all portions of the
project.

Rev, Mar 74




KLAMATH RIVER AT AND IN THE VICINITY OF KLAMATH, CALIFORNIA
FLOOD CONTROL PROJECT
DEL NORTE COUNTY, CALIFORNIA

. OPERATION AND MATNTENANCE MANUAL

INTRODUCTION
1. AUTHORLTY

The Klamath River at and in the Vicinity of Klamath, California,
Flood Control Project, Del Norte County, California, was authorized
by the Flood Control Act of 1966, Public Law 89-789, 89th Congress,
2d Session, enacted 7 November 1966, which reads in part as follows:

oo T

"Section 203. The fellowing works of improvement for
the benefit of navigation and the control of destruc-
tive floodwaters and other purposes are hereby adopted
and authorized to be prosecuted under the direction

of the Secretary of the Army and the supervision of
the Chief of Engineers in accordance with the plans

in the respective reports hereinafter designated and
subject to the conditions set forth therein:

% 0k & X & % %

. The project for flood protection on the Klamath River
at and in the vicinity of Klamath, California, is

hereby authorized substantially in accordance with
the recommendations of the Chief of Engineers in
House Document Numbered 478, Eighty-ninth Congress,
at an estimated cost of $§2,460,000."

\

\

|

|

Section 215 of the Rivers and Harbors Act of 1970 reads in part as
follows:

"The project for flood protection on the XKlamath River
at and in the vicinity of Klamath, California, author-
ized by the Flocd Control Act of 1966 (80 Stat- 1205),

is hereby modified to require the Secretary of the Army,
acting through the Chief of Engineers, to provide, as
an essential part of the project, bank protection works
extending approximately two miles downstream from the
project to protect the north bank of the river from
erosion due to Klamath River flows.k#sxn

2. LOCATTON

a. The Klamath Townsite portion of the authorized project
extends from approximately River Mile 2 to River Mile 3 on the
Klamath River at Klamath Townsite, Del Norte County, California.
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b. The Klamath Glen portion of the authorized pro;ect extends'
from’ approx1mately River Mile 5.5 to Rlver Mile 7.5. S

e The Klamath River: Bank Protectlon portion of the pro;ect
as authorized by the 1970 modification extended the: protection on -
the right bank or north bank at the river from approxlmately
River Mile 0.2 to 2.0. '

3, DESCRIPTION OF THE PROJECT

‘a. Klamath Townsite Portion. The California Division of
Highways and the San Francisco District, Corps of Engineers, through

- cooperative ‘planning, developed an alternative plan te the plan

authorized in House Document No. 478. The alternative plan combined
highway construction and flood control features for the Town of
Klamath., In order to provide flood protection as soon as possible

. for the Town of Klamath, the State of California advanced its
. program for comstruction of U.S. Highway 101 in the vicinity of -

the Town of Klamath by spprozimately ten years. The State of-
California constructed an embankment with.riverward slope protec-—
tion as part of U.S. Highway 101. The Corps of Engineers' portion
of the project primarily entailed filling, to standard project
flood elevation, the confined depression between the highway em—
bankment and the steep canyon wall bordering the proposed townsite,

~ and 1n5talllng a gravity gystem of interior drainage. The fill

area consists of a strip of land on the north side of the Klamath
River, 100 feet to 700 feet wide and about 4,500 feet long, centered .
2.5 miles upstream from’ the river mouth, ThlS area of about &8
acres is the new Klamath Townsite. - : - -

b. Klamath Glen Portiom. Approx1mately 8,900 feet of revetted
levee, enc1rcling Klamath Glen, is the primary feature of this por-

tion of the authorized project. Interior runoff relief is provided

by one 48-inch gravity flow culvert. A V-shaped channel on-the
landward side of the levee, from Station 84+00 to Station 22400,

- will carry surface runoff and the seepage outflow of perforated pipe-

subdrains to a 9-acre pondlng area specially prepared within a 27-
acre ponding easement. The prepared pond also gerves as the forebay

 for the pumping plant, consisting of three pumps, diesel powered *
~engines and contrels., The total ponding area is sufficient to im-
pound interior runoff from a standard project flood.

c. . Bank Protection Portion. This portion comnsists of 7,300 '

-_feet of riprapped protection along the north bank of the Klamath * °
‘River from the end of the existing riprap along U.S. Highway 101

to Larson's Campsite some 600 feet downstream of the Requa Inn
where it ties into existing riprap along the bank, - Tie backs

-extend approximately seventy five feet into Hunter and Salt Creeks.

Rev. Apr 74
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4, PROTECTION PROVIDED

a. The Klamath Townsite portion of the project, as constructed,
provides standard project flood protection for the 48-acre area ad-
jacent to the portion of relocated Highway U.S. 101 which extends
northward from the new Highway U.S. 101 Bridge across the Klamath
River. The riprapped highway embankment was constructed to an eleva-
tion of two feet above standard project flood water surface.

b. The Klamath Glen portion of the project, as constructed,
provides protection against a standard project fleod to the commu-
nity of Klamath Glen. The levee height provides a 5-foot freeboard
above standard project flood water surface.

c. The Klamath River Bank Protection project protects the
right or north bank of the extreme downstream end of the Klamath
River from eroslon damage during the standard preoject flood. UNe
protection against Inundation is intended.

5. CONSTRUCTION HISTORY

a. Construction of the Townsite portion of the project was
initiated in April 1968 and completed in October 1968. A joint
inspection was held on 24 October 1968 by the Corps of Engineers
and officials from the Del Norte County Engineer's office. The
project was officially transferred to Del Norte County for opera-
tion and maintenance on 14 November 1968.

b, Construction of the Klamath Glen portion was initiated in
January 1971 and completed in November 1971. A joint inspection
was held on 17 November 1971 attended by representatives of the
Corps of Engineers and the Del Norte County Engineer's office,

The project was officially transferred to Del Norte County for
operation and maintenance on 7 February 1972.

c. Construction of the Klamath River Bank Protection portion
was initfiated imn July 1972 with the intention that it be completed
in 1973. Due to favorable conditions, work was completed in
November 1972, A joint inspection was held on 20 November 1972
attended by representatives of the Corps of Engineers and the
Del Norte County Engineer's office. The project was officially
transferred to Del Norte County'for operation and maintenance on
7 December 1972,

LOCAL COOPERATION REQUIREMENTS
6. ASSURANCES OF COOPERATION

By Resolution No, 67-43 dated 24 April 1967, the Del Norte
County Board of Supervisors stated:

3 Rev. Apr 74




"FURTHER RESOLVED-that in the event the United
States Government adopts and authorizes the proposed _
plan of improvement, it is the declaratlon of this B : r' T
Board to cooperate with the U,S, Army Corps of - S o
'Engineers in the accompllshment of the aforesard
project as ‘follows: :

"a, Provide without cost to. the United States
- all lands, easements, and rights-of-way necessary
~ for constructlon_and functioning of the prpject'

_ ‘"h, Hold and save the United'States.ﬂréé from
‘damages. due to the construction works;. -

- c.. Malntaln and operate all. the works after
_cumpletion in accordance with regulatlons prescrlbed
by the Secretary of the Army, and manage the histor-

+ ical flood plain within the eight-and—one-half mile
" reach above the mouth of the Klamath River 4in accord-

ance with Paragraph"f' below;

"d, Adjust all claims regarding water rlghts
arlslng from constructlon of the project;

S e, Make any alterations to existing improve- . o -
ment which may be required because of the project ' .

""f. Prevent any encroachment on the constructed _ ‘ _
works, ponding areas, and flood plain management areas R L
which might interfere with the proper functioning of '
the project, lessen its beneficial effects, or reduce
its design capacity; and, if ponding or flood plain

_management is impaired, provide promptly without cost
to the United States substituteistorage or equivalent o
pumping capacity and such flood—control works as re-
qulred to protect the management areas.’

Further, by Resolution Nb 68-11 dated 13 February 1968 EherDel
 Norte County Board of Supervlsors stated ' ‘

"NOW THEREFORE, BE 1T.RESOLVED that this Board
affirms and agrees to provide the local cooperatlon
 set forth in Resolution No. 67043 in connection with
the present proposed project at Klamath and be it
further resolved that WILLIAM W. SPEER, County COunsel
and/or LaVERNE M, NELSON, County Road Commissloner
be, and each of them is hereby authorized to certlfy )
to the Army Corps of Engineers on behalf on this N '
Board that it has obtained all 1ands easements, and-

rlghts-of-way necessary for the performance of the ' R |
‘proposed work at Klamath." : : - .

-~ Rev. Mar 74
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7. ENTRY PERMITS

Entry permits for the project were furnished by the Del Norte
County Board of Supervisors acting through the Del Norte County
Road Commissioner and County Engineer, Pertinent resolutions of
the Board of Supervisors and correspondence granting lands, ease-
ments and rights-of-way for construction purposes are given in
Exhibit B.

MAINTENANCE AND OPERATION
8. PURPOSE

The purpose of this manual is to assist the responsible local
authorities in carrying out their obligations through provision of
information and advice as to the operation and maintenance require-
ments of the project. The construction plans appended to -this man-
ual are included as an aid in proper maintenance and should be re-
ferred to. Maintenance of electrical and mechanical equipment
should be performed according to instructions in manuals furnished
by manufacturers, Particular attention should be given to the main-
tenance required In the manufacturer's warranty.

9. REGULATIONS

Section 208,10, Title 33 of the Code of Federal Regulations
containg rules for the malntenance and operation of local flood
protection works provided by the Secretary of the Army in accord-
ance with authority contained in Section 3 of the Flood Control
Act of 22 June 1936, as amended and supplemented. A copy of the
complete regulations will be found in Exhibit A. Compliance with
these regulations is one of the requirements of local cooperation.
Applicable portions of the regulations are as follows:

4.1 Rev, Mar 74
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"General

"(1) The structures and facilities constructed
by the United States for local flood protection shall
be continuously maintained in such a manmer and oper-
ated at such times and for such periods as may be
necessary to obtain the maximum benefits.

"(2) The State, political subdivision thereof,
or other responsible local agency, which furnished
assurance that it will maintain and operate flood
control works in accordance with regulations pre-
scribed by the Secretary of the Army, as required by
law, shall appoint a permanent committee consisting
of or headed by an official hereinafter called the
'Superintendent,' who shall be responsible for the
development and maintenance of, and directly in
charge of, an organization responsible for the
efficient operation and maintenance of all of the
structures and facilities during flood periods and
for continuous inspection and maintenance of the
project works during periods of low water, all with-
out cost to the United States.

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

"(4) No encroachment or trespass which will
adversely affect the efficient operation or main-
tenance 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, levees, improved channels or
floodways, nor shall any excavation or construction
be permitted within the limits of the project rights-
of-way, nor shall any change be made in any feature of
the works without prior determination by the District
Engineer of the Department of the Army, or his author-
ized representative that such improvement, excavation,
construction or alteration will mnot adversely affect
the functioning of the protective facilities. Such
improvements or alterations as may be found to be de-
sirable and permissible under the above determination
shall be constructed in accordance with standard en-
gineering practice. Advice regarding the effect of
proposed improvements or alterations on the function-
ing of the project and information concerning methods
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. of cunstruction acceptable under standard englneering _
. practice shall be obtained from the District Engineer-
or, if otherwise ohtained, shall be submitted for his
- .approval. Draw1ngs or ‘prints showing such improvemeénts -
or alterations as finally constructed shall be fur- =~
nished the Dlstrict Engineer after COmpletan of the T
Work : . B

' "(6) 1E. shall be the: duty of the superintendent
to submit a semiannual report to the District Engineer :
covering 1n5pection, maintenance and operation of the v R
protective works.' S

ey The Dietrict Engineer or his authorized
) representatives shall have access at all’ times te all
»portiens of the protective works. : :

‘ _ "(8) Maintenance measures ot repairs Which the
. District Englneer deems necessary shall be promptly
__taken or made. .

’"(9) ApprOprlate measures shall be taken by _

. loeal authorltles to insure that the activities of -

" all leocal urganlzatlons operating public ‘or prlvate
facilities connécted with the protective works are'ﬂ
coordinated with those of the Superintendent' S ST
organlzatlon durlng flood periods. : '

' “(10) The Department of the Army W111 furnish _
local interests with an Operation and ‘Maintenance [Tf~jﬂ e
Manual for each completed project, or Separate uge~:
“ful part thereof, to assist them in° carrying out -
_“thelr obllgatlone under these regulatione. '

e 41 by DUTIES OF SUPERINTENDENT

In llne With the prov1s:|.ons eovered by the . regulatlons, the

: general dutiee of the Superlntendent should 1nc1ude the follow1ng.'

Training of key persomnel. Key personnel should be. trained

. in order that regular wmaintenamce. work may be performed eff1c1ent1y
and to insure that uneXpected problems’ related to flood .control. may -

be handled in an expeditious and orderly manner. The Superlntendent
shiould have available the names, addresses -and telephone numbers of

“all his- key men and a reasonable number of substitutes. These key -
‘men should in turn have similar data on #ll of the men’ that will be =
‘necessary for assistance in the discharge of their- dutles. The

t”organlzation of key meT sheuld include the' follow1ng '
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(1) An assistant to act in the place of the Superintendent
in case of his absence or indisposition,

(2) Sector foremen in sufficient number of lead maintenance
patrol work of the entire project during flood fights. High qualities
of leadership and responsibility are necessary for these positions,

b. Streamflow stages., Permanent arrangements should be made
by the Superintendent with the Mational Weather Service at
Zureka, California, to secure forecasts of weather and potential
flood conditions to plan adequate measures of protection.

c. Semianmual report. Attention is directed to paragraph 208.10
(a)(6) of the Flood Control Regulations (inclosed with this manual as
Exhibit A) which states:

"(6) It shall be the duty of the superintendent to
submit a semiannual report to the District Engineer
covering imspection, maintenance, and operation of the
protective works,"

The report should be submitted within a ten-day period, prior to

1 June and 1 December of each year and should include dated copies
of all reports of inspection made during the period of report. The
report should also include the nature, date of construction and
date of removal of all temporary repairs and dates of permanent -
repairs. In accordance with the regulations, inspections will be
made prior to the beginning of the flood season and, otherwise, at
intervals not to exceed 90 days. Immediate steps shall be taken
to remedy any adverse conditions disclosed by such inspections.,

A form for this report is shown in Exhibit E, if space in form is
insufficient, attach additional sheets.

d. Checklist., The checklist shown in Exhibit F should be
used in each inspection to insure that no features of the pro-
tective system are overlocked,

e. Proposed improvements or alterations. Drawings or prints
of proposed improvements or alterations to the existing Flood Con-
trol Works must be submitted for approval to the District Engineer,
U.S5. Army Engineer District, San Francisco, Corps of Engineers, San
Francisco, California, sufficiently in advance of the proposed con~
struction to permit adequate study and consideration of the work.
The Del Norte County Road Commissioner and County Engineer shall
review all proposed plans of improvement for appropriateness and
assurance that the improvements are located on the plans with proper
reference to project centerline station., This review will be accom—
plished prior to submittal to the District Engineer. Drawings or
prints, in duplicate, showing any improvements or alterations as
finally constructed should be furnished to the District Engineer,
U.5. Army Engineer District, Corps of Engineers, after completion
of the work,
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; 'e.T,Inspectlon and maintenance of riprap shall be in accordance-
frfwi;h paragraph 208 10 (b) of Exhibit A which states. in part'-

' "The Superlntendent shall prOV1de at. all times
' such maintenance as may be required to insure ser=
- vieceability of the structures in time ‘of £lood.
.. Périodic 1n3pect10ns shall be made by the Super-
" intendent to insure that mainteuance meAsSUres are
- beipg effectively carrled out and further to be
f_"certain that- ' - B

Co (v1) Nc revetment work or rlprap has been
'.-_dieplaced washed out or removed, ..

o Such 1nspect10n shall be ‘made 1mmediately prlor to. the
"?zbeglnnlng ‘of the flood season; immediately. following
“each major hlgh water - -period, and otherwise at inter-
" -wvals not exceedlng 90 days. Immediate steps will be
.. taken to correct dangerous condltlone disclosed by
'-ijfsuch inspect1ons.“'- : :

12, INTERIBR DRAINAGE FACILITIES - GENERAL

'*Inspectlon and malntenance of dralnage structures shall be f
in ‘accordance with paragraph 208,10 (a) General (see paragraph 9
of this manual) and 208 10 (d) whlch states in part'_[ o

PR "Drainege structures

(1) Malntenance. Adequate measures shall be,
,;w-taken to insure that inlet and outlet channels -are
- kept open-and that trash, drift, or debris is not

‘allowed to accumulate near dralnage structures. .
. Periodic inspections shall be made by the Super—, '
'fjlntendent to be certain that-i ' . -

. : . . (a) PlPES gat_eS’ OpErat:Lng mechanlsm’ SR
o riprap, and headwalls are in good conda.tlon,

'l-(b) Inlet and outlet channels are openf-_;,

P ; (c} ‘Care is belng exerclsed ‘to prevent -
:the accumulat1on of trash and debris mear the struc-. .
_ tures ‘and that no fires are being built near bltumi—;f«
S nious coated pipes; -

- (d) Er051on is not occurring adgacent to o
fj;fthe structure whlch mlght endanger its water tlghtnees}
fi*or sLabllity. ; ' :
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General maintenance measures shall include keeping all ditches,
inlet structures, culverts, manholes, subdrain outlets, etc.,
clear of trash, debris, and growth that may cause any obstruc-
tion to flow. These measures should also include any repairs
necessary to restore the works to their original conditionm.

13. RELIEF WELLS . ¥LAMATH GLEN

a. Description. Thirty—four relief wells have been installed
at the land side levee toe. Locations and details of relief well
installations are as indicated hereinafter in tabular form.

b. 1Inspection. The relief wells shall be sounded annually
to check for sanding. The inspection should include an examina-
tion of the cover plates, locks, tee outlets and other appurtenances,
and of any indication of piping or slumping of the ground around or
near wells. Relief wells shall be pump tested at 5-year intervals
to obtain the specific yield of the well (gallons per minute per
foot of well screen per foot of well drawdown). If this vield is
less than 80 percent of the installed yield as hereinafter indicated,
corrective treatment surging and flushing shall be made and the well
pump tested again. The wells shall be checked for sanding before
and after each pumping. Damage to relief wells and associated dis-
charge systems shall be corrected as soon as practicable. During
periods of high stream flow, the relief wells shall be checked for
discharge to determine specific yield and possible sanding. Results
of inspections shall be reported to the District Office, Engineering
Division, ATTN: F & M Branch., Relief wells which do not function
properly during periods of high stream flow shall be reported imme-
diately to the above by telephone (area code 415 556-3309),

¢. Maintenance. Prior to 15 Octeober of each year the relief
wells shall be sounded to determine the amount of sand that has
accumulated in the bottom of the pipes. If there is more than 12
inches in the wells, they are to be flushed with a mixture of air
and water until all the material has been removed from inside the
pipes. In addition, any trash or debris which has accumulated in
the outlets of collector pipes shall be removed. Damaged relief
wells and associated discharge systems shall be corrected as soon
as practicable, Wells which sand badly shall be filled with con-
crete and replacement wells installed.
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14, GRAVITY DRAINAGE SYSTEM - KLAMATH GLEN OBTLET STRUCTURE

a. Description. The outlet structure is located at Station
17425, It consists of concrete inlet and outlet structures, a 48-
inch C.M.P, with bituminous coating and paved invert, and a concrete
gatewell structure with a 48-inch circular slidegate and a 48-inch
flapgate on the discharge end. The purpose of the outlet structure
is to drain the water from the ponding area by means of gravicy flow.

b. Operating conditions - general.

(1) Normal operating conditions, slidegate open. Runoff
from behind the levee will collect in the pond. As long as the
water surface in the pond is higher than the water surface on the
Terwer Creek side, water will flow through the outlet structure by
gravity. When the water surface in Terwer Creek Is higher than
the pond, the flapgate at the outlet end of the structure will close

‘and prevent water from entering the ponding area through the outlet

pipe. After the level of Terwer Creek has subsided and is lower
than the water level of the pond, the flapgate will open and gravity
flow will again take place. TUnless the flapgate fails te function,
the slidegate should remain open.

(2) Abnormal operating conditiong. The possibility
exists that the flapgate at the outlet end of the pipe may fail
to function and not close. If the water level of Terwer Creek
rises above the water level of the pond, water will flow from
Terwer Creek to the ponding areas. When this sitwation occurs,
the slidegate should be lowered to a closed position to prevent
any flow from Terwer Creek. As long as the water surface in the
creek is higher than the pond, the slidegate should remain closed
until the flapgate can be repaired. '

(3) Monthly machinery tests. In order to provide a shallow
pond for testing or exercising the pumping machinery, it may be
necessary to close the slidegate. Immediately after making such tests,
the slidegate should be opened to the fully opened position.

CAUTION: During such tests, the water level in the pond should nat
be permitted to rise above elevation 28.0. This is necessary to
preclude the possibility of damaging the slidegate. Also, by keeping
the pond at or below this level, valuable storage space in the pond
will not be excessively filled should a fleod suddenly occur,

c. Gates.

(1) Flapgate. The flapgate is mounted on the discharge end
of the outlet pipe. 1t is Waterman Model F-55f, cast iron drainage
gate (flatback, machined iron seats}. It is manufactured by Waterman
Tndustries Inc., 515 South G Street, Exeter, California 93221, TIts
operation is automatic and requires no special maintenance effort or
lubrication,

11



1s furnlehed for rapld, Powered operatlon of the gate lift. : This’ de——

cast iron slidegate (flatback). "It & designed for a maximum seating Pead

(2) Slidegate. . ‘The ga‘te is' a 48" Waterman Model §C-50¢ = - .
of 50 feet and a maximum ungeating head of 1Q feet. It is manufactured

- by Waterman Industries Inc., 515 South G Street, Exeter, California

93221. It requires no spec1al malntenance effort or. lubrlcatlon. N
- (3) " Gate lift. :

: {a) Descrlgtlon. The lift is a Waterman TYpe 3EP—12 1
Lift.  It.is manufactured by Waterman. Industries . Inc., 515 South G
Street, Exeter, California 93221. This unit features gear ratios of
4:1 on high Speed and 12:1 on low speed. Tt has zerk type lubrlca- '
tion fittings. Any of’ the follow1ng commerc1a1 products can’ be used

 for 1ubr1cat10n'

 Standard 0il Company of Callfornza. Marine_' '
_ Lubriplate ' ',

' Conoco 0il Company: All Purpose Super Lube '
Texaco Inc,: Texaco Multifax Heavy. Duty #2-
'Shell 011 Company Shell Alvanla

(b) Hand operation. The handle comes with a fltted
hand grip and can be used with either gear ratios of 4: 1 or 12:1.
The handle is turned untll the slldegate reaches the desired p031-
tlcn. o :

(c} Power operatlon.j A gasoline engine powered wrench'

vice is manufactured by Homelite, a division of Textron Inc. located
at’ 2234 Auburn Boulevard, Sacramento, Callfornla. The single cyllnder

two-stroke eycle, 4 horsepuwer engine operates omn a fuel mixture of na
-1/2-pint Homelite engine oil in. &ach gallon of regular gasoline. One~ '

“half pint of SAE 30 oil can be used in lieu of the Homelite oil.

. Homelite SAE 90 géar oil is’ used in the gears.’ - The power wrench.en- .

' gages é€ither of the 3/4*1nch square ‘shafts. on the gate lift.- The gate‘

Clift handle should be removed before the power wrench is used.’ T

"'3  d.- InsEectlon. After each storm, an 1n3pect10n should be made
to insure the follow1ng ’ : : ST

(1) “That the 1nterior dralnage ditch, 1nlet structures,' o
and plpe are all fre¢ of any deposition or debrls which could

'hlnder the normal operation of this system.

(2) That the inlet and outlet of -the 48" plpe are free from

: fany debris or dep051t10n wnlch Would 1nterfere w1th the free flow ,
”of water._ X

(3) That the’ flapgate is. free from any debrls or 511t

'1 thet'could keep 1t from epenlng or c1081ng freely.
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(4) That the slidegate is in good operational condition.

(5) That the gatewell structure is free from any debris
or deposition that would keep the slidegate from closing.

15. MECHANICAL DRAINAGE SYSTEM .- KLAMATH CLEN
a. Gemneral.
(1) The mechanical drainage system consists of:

(a) Three engine-driven pumps
(b} Right angle gear drive
{c) Drive shafts

(d) Engines

(e) Grating

(f) Float switches

(g) Engine control systems
(h) Warning devices

(i) Battery chargers

(3) Commercial electric system
(k) Fuel Tank

(1) Discharge line

(m) Building

It is designed to operate automatically during stormy periods and
for this reason it is independent of commercial electric power.

(2) The mechanical drainage system is designed to dis-
charge water from the ponding area over the top of the levee under
the following conditions:

(a) A condition in which the gravity outlet cannot
function because the water surface on the Terwer Creek side of the
levee is higher than the water surface in the pond.

(b) A condition in which the gravity outlet is
functioning but unable to remove water as fast as it ponds in the
ponding area.

(c) A condition in which the gravity outlet is shut
to provide a shallow pond for the purpose of testing or exercising

the machinery. (See CAUTION statement in paragraph 14.)

(3) Pumps are controlled by float switches which operate

when water reaches a predetermined level. The engines are normally

stopped when the water falls to a lower predetermined level. The

engines are protected by an automatic stopping mechanism which will
. operate to stop the engine under any one of the following conditions:

13



(a) Dverspeedlng

(b) Overheating of coolant _;a_j."
(c)- Low 01l-pressure"

A grating at the intake of the pump chamber protects the pump from N
. large. floating debris, Operatlon_ls completely automatic and re-
quires no operator in attendance. Perlodlo maintenance however is

-'required.-
" b. Pumps.5;~

(1) Descrlgtlon. Three’ identlcal pumps are provtded They
are of the mixed-flow type havlng an oil lubricated lineshaft and a
24=inch balow the base discharge elbow. They fit. through "an opening

" in the deck of the pump station and are SuSpended over that opening

by a:1-1/2-inch thick steel base plate. The pumps. are. manufactured

by the Johnston Pump’ Company, 1775 East Allen Avenue, Glendora, -

~California 91740. The stainless steel lineshaft is held in align-

- ment by bronze eleeve bearlngs. Singe the bearlng immediately above

- the impeller is water lubrlcated the pumps must not be run unlees
the pond water surface is at elevatlon 24.0 or hlgher.

. _ (2) OEeration. Proper performance of these pumps - requires
. that they operate at.750 RPM and. that the impeller be adjusted cor~.
rectly. Pumps -and engines should be operated together. at: least onoe
a vear prior to flcod season to make syre they function correctly
and to adjust pump RPM w1th a load on the englnes.

s e (a} Pump RPM is controlled by adjusting the englne speed.-
VTo obtaln @ pump. speed of 750 RPM the engine must operate at 2250 RPM,

Pump RPM . can be measured with a hand held tachometer (not furnished) at -~ ;

“ the toép of the pump shaft, The pump shaft extends through the rlght-angle S

-.gear drive ‘and is: acce531b1e by removing the cover on the top.of.the. right=- -

“angle’ gear drive. The RPM on the pump: shaft is multlplled by 3 to. obtaln

~ the engine RPM. The purpose of RPM measurements and adjustments is to
.ensure ‘a pump ‘speed of 750 RPM; because this speed gives the best. efficiency

" for the mechanical dralnage system. The engine tachometer will be set by
‘authorized workmeén to read 2250 RPM when the pump shaft turns at 750 RPM.
The . overspeed stopping mechanlsm will be set on the bhasis of 3 times the’

. pump speed rather: than the englne tachometer because the englne tachometer .
T is 1ess eocurate.'- 7 : . : o

(b) Impeller adJustment consists of ‘moving the pump shaft
and 1mpe11er vertically by Totating a 1arge nut at the top of the ‘shaft, "

- - To" obtain access to the nut, -remove the top cover of the: rlght—angle gear -

drive., Adjustment 1nstruetlons ‘are contained in Jobmnston Vertical Pumps -
- Installation, Operatlon and’ Malntenance Manual “This operatlon'ls”best_
handled’ by a qualifled pump fan. - : T S
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(3) Lubrication. Lubrication shall be in accordance with
the lubrication chart, Installation, Operation and Maintenance
Manual - Johnston Vertical Pumps. HWote that olil drip rate must
never be less than 5 drops per minute. Note also the recommended
lubricant, The installation and operating portions of the Johnston
manual should be studied insofar as they pertain to oil lubricated
pumps. The oil reservoir on the soclenoid oiler will be checked once
each month and after each 50 hours of operation. Particular care
must be taken that pumps are not run dry. Since the bearing imme-

‘diately sbove the impeller bowls is water lubricated, there must

be water to pump. Absence of such water will damage the pump if
it is run. )

(4) Maintenance. The pump Iintake should be periodically
checked and debris removed. Precautions must be taken to prevent
the engine from starting during this operation.

c. Right angle gear drive.

(1) Description. The right angle gear drive is a Randolph
Model 20, wvertical hollow shaft drive. It is mounted on the gear
drive pedestal of each pump. Its weight is carried by the pump base
plate. This is illustrated in Johnston drawing number H-4392-D in
the Johnston Manual. It is manufactured by Randolph Manufacturing
Company, Box 5306, Lubbock, Texas 79417, Manufacturer's literature
may be found in the pump section of the manual. A certified dimen-
sion print, an illustrated parts list and operating and maintenance
instructions are found at the back of the Johnston Manual. This
drive serves three functions as follews:

(a) Supports the weight of all rotating pump parts
by means of its hollow shaft through which the pump lineshaft runs,
The pump lineshaft is supported at the top of this hollow shaft and
a suitagble radial bearing is provided in the right angle gear driwve.

(b) Changes direction of the plane of rotation from
horizontal to vertical.

(¢) Provides a reduction in RPM in the ratio 3 turns
on the horizontal shaft equals 1 turn on its wertical.

{(2) lubrication. The lubrication chart in the manufac=-
turer's manual lists the proper lubricant as to typs and grade.
This particular installation requires oil changing at the end of

_each wet season. Periodic changes should be made every three

months for the first year until a rate of water condensation can
be determined. The oll capacity is 18 quarts per drive. The oil
level is checked through a window. During operation, oil should
cover the upper window on the right-angle gear drive,

(3) Cooling, There is no provision for liquid cooling.
The drive is air cooled.




.d Drive shaft.

R (1) DeseriEtion. Three identical drive shafts are provided .

: f,;Suitable adapters are provided to commect to the engine and to the . fL
- .. right angle-drive. -The drive shafts are enclosed in a removable '
"lﬁmetal housing for safety purpoees.; ‘Each drive’ shaft consists of a

dt;e_and a WYA-70 shaft, ' The WVA~70 shaft: ‘has a splined slip joint. and”
s iWo universal jointe., The - drivn shafts are manufactured by H. S,
":Hiwetsen Company, 1316 - 67th Street Emeryville, Califernia 94603

cand naintenance cheeks 1t may: be ‘necessary to run the engines without

uwfngine. .Ptocednreflt

e *1i:i_sf'e;oeec-tf_beeegs et

" (5) Remove guard

L ' "f“'fVPull the shaft to ‘Tear to obtaln clearance and place:*
5 _::ggjj"the driven end on- suitable support.. The Sllp joint should not he dis—
oy aeeemhled.w__;:‘t_ 2 : ; : :
?J._ﬁ___”

|

')ifthAUTION" Drive ehaft must be reeennected after engine tests. The B
- ‘pumping plant cannot provide emergency . protection if drive shafts
"afféremain diecnnnected between engine teete. R

(3) Cannection proceeds in the reveree m':n:tear..=

'gﬁg,eonered ‘in the TInstallation Instructions, page 22 of "Wateun Drlve
'ﬁqShafts. Note that the yokes are to ‘be in: line. T

e . (5) Lubrleatiun._ Lubrlcation is. cuvered in Service Inetruc-'.l -
y;tiens, "Watson Drive Shafts." - In wview .of the limited annual nperating

-dl@lubrication interval is 1nnger. o
- (1) General descriptlon.' Three Caterplllar D334 dlesel engines!i

,n'are provided one for each pump. . They are four stroke cycle diesel en—,h_'
' gines and described in the literature provlded by the' ‘manufacturer,-

'déﬁTe operate pumps ‘at the required 750 -RPM, ‘the’ engines must. operate at-

w"started and the operating systems checked and maintained at” 1east nnce
."every 30 days.-'fj_;__, - L S S Pl

}itf.léﬁhind

- W-70 flange ‘having a 2-3/4" bore, a W-70 flange having a 2-1/4" bore:‘fhiﬁ'“

(2) Disconnection. When conducting mnnthly engine reliability V]

"“frunning the puimpsy . To do this, diecennect the drive shaft at the Enr Va;f ;?'““ o

”r:_;Disconnect flanges at. engine end by remnv1ng holts T

(4) ﬂDisassembly end assembly.h Dlsassembly and assemhly are efi%,}jﬁff;-"aﬁ

time, the shafts will be lubricated quarterly whenever the manufacturer s_l*f;'fw

' ﬁ’jCaterpillar Tractor - Company, 100 NE Adams Street, Peoria, Illinois 61602.f~ S

-:2250 RPM; ‘pump RPM: being the more. impurtent factor, Engines must be TR
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{2) Cooling svstem features.

(a) The cooling system is independent of the water
being pumped. The engine 1s cooled in much the same manmer as a
liquid cooled automobile, truck or tractor engine.

(b} A radiator is provided for the coolant.

(c) A fan and necessary belting is provided. This
fan causes the air to flow from the fan through the radiator,
opposite to automotive practice.

{(d) Anti-freeze protection is provided to 0°F.

{e) A coolant heater is provided., This heater is
powered from the commercial power source. It aids in easy start-
ing by maintaining a minimum temperature of 60°F.

(3) lubrication system. A crankcase oil heater is pro-
vided. This is powered by commercial electric power. Its purpose
is to minimize engine wear on starting and to provide for easy
starting.

{4) Startine system. The engine uses a direct electric
starting system which operates under full engine compression. A
24-volt starter is used. Four 6-volt batteries, connected in series,
provide a 24-volt 200 ampere-hour source of direct current power.

(5) Generating system. An alternator and rectifier are
provided to recharge the battery during the engine operating period.

(6} Overcrank feature. Each engine is preovided with an
overcrank protective device. This protects engine and batteries
from prolonged overcranking in the event it fails to start. At
least five cranking attempts are made, with rest periods between
crankings of about 1 minute duration. At the completion of crank-
ing attempts, in the event the engine fails to start a red warning
light is illuminated on control panel and a red flashing light is
illuminated on the roof of the building. .CAUTION - PREVENT INJURY:
These engines may make more than 5 cranking attempts. Unless the
overcrank light is illuminated on the particular cranking panel of
the engine concerned, assume that another cranking attempt will be
made and that the engine will run.

(7) Overspeed feature. The overspeed feature is an auto-
matic shut—off in the event of overspeed. This is set on delivery
and its adjustment in the field is not recommended unless the work
is done by Caterpillar men. In the event of an overspeed shut-off,
warning lights within and outside the building are energized,.
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(8) Low oil pressure safety shut—off. Excessively low
oil pressure will stop the engine with the illumination of proper
warbing llghts as described above. :

(9) High coolant temperature shut—off High coolant -
temperature will shut off the engine with the illumination of
appropriate lights as described gbove. “In the absence of coolant,
the control is inoperative. It is possible, therefore, for the
engine to lose all its water and keep rumning with conseduent dam-
“age. It follows that the radiator must be periodically checked to -
" make sure that the coolant is at the proper level. .

, : (10) Glow Elugs, Glow plugs are present but not hooked
up. They are not used. : . o

L Literature and instructions. therature and instruc-
tions have not been provided for the engine as a separate unit.
Pending the arrival of such literature (Caterpillar Form GEG 00294
D334), another publication dealing with a D334 Electric Set (Cater-
pillar Form GEG 00737) has been provided as 4 temporary guide. This.
guide covers the engine but also covers generators not applicable
to this installation. The sections "Engine Operation," "Lubrica- -
tion and Maintenance Chart" and "Lubrication and Maintenance Pro-
cedures" are of extreme importance and must be followed. Where
. instructions or information is this manual differs from what is =

contained in the manufacturer's manual, the manufacterer = manual '
shall apply. :

-{12) Testing of safety devices. Obviously the conditions

- which cause the safety devices to shut off the engine are conditions

_ which would damage the engine. Duplicating such conditions to test

' the safety devices 1s equally damaging. Such devices are best tested
by an authorized Caterpillar repairman who will set up ‘temporary
electric circuite which have the same effect electrically as the dam~
aging condition. In this way the safety devices can be tested Wlth-'
out risk. ' ' : ‘ R o

. f. Trash rack. A trash rack is prov1ded at the inlet to the.‘
pump station to prevent any debris from entering the pumps and dis-
rupting their operation. Debris should be cleaned from the trash
track with the rakes prov1ded

~g. Engine control system.

(1) General description. Each engine control system is’
an electrical device powered by 24-~volt direct current from bat-
"teries. ‘Thrée separate but identical systems are provided, one
for each engine. The systems were built by Republic Electric and
‘Developmént Company, 85 Jackson Street, Hayward, California = 94544.

18




ook T

Each engine has a crank panel mounted on the building wall, Each
panel is nmumbered to correspond to the number of the engine for
identification purposes. There are four red lights on each panel
which, when illuminated, indicate the reason an engine is inopera-
tive. The lights are identified on the panel face as overcrank,
overspeed, low oil pressure and high coolant temperature. A reset
switch is provided. There is a three position control switch with
positions labeled auto, manual and off.

(2) Float switches. There are three float switches, one
for each pump. They consist of a mounting pedestal, a float, and
the necessary operational circuits to complete or break electrical
connections. The switches give an electrical signal to the control
system when it is in an automatic running position., The presence
of such a signal from the float switches will start the engine. The
abgsence of such a signal will stop it. The switch is a Floatrol
switch, class 3100, manufactured by Autocon Industries, Inc., 995
University Avenue, St. Paul, Minnesota 55104, The operational
procedures are covered in the technical data supplied by the manu=
facturer. The water surface elevation at which the engines and pumps
begin to operate can be changed. The floats are adjustable. In-
spection should insure that the stilling well is free of any debris
or obstruction that would hinder the movement of the float.  F¥loat
switches can be jammed open and fail to shut off the engines if
debris accumulates in the pipe enclosing the floats. This could
lead to the extremely demaging condition of rumning the pumps dry
which will result in pump failure. The pumps will also be damaged
by dry running if the water level in the ponding area falls below
24 feet since float switches are out of the control circuits when
the control switch is in manual position.

(3) Operation.

(a) The only way the engine can be started is by
the electric cranking motor. The only way the engine can be
stopped 1s by shutting off the fuel, All elaboration of controls
rests on these flacts. The fuel is shut off by sufficient move-
ment of a rack in the fuel injection pump. The means of moving
the rack are immaterial, the result is the same, Normally the rack
is moved by a solenoid controlled by the control system,

(b) The cranking panel selector switch is normally
in the automatic position, marked "auto,” It is important that this
switch be kept in the "asuto" position except when the equipment is
being tested or when maintenance or repair work is being done. When
in this position, an electric current from the float switch automaticslly
starts the engine. If the engine is running, the absence of current
from the float switch causes the engine to idle for about 2 minutes,
then shut off. The eranking panel is more than its name implies., It
1s an electrical control for: '
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. tarting the engine in the manual POSitt Do

o el e 0T 2 Stopping the engine 1mmed1ately
' may also’be stopped by -an engine mounted device Y.

'n_:electric signal ftom ‘the float switch.

3. Starting the englne automatlcally ‘ori an ﬂﬁ.“s.

(The englne:_:-:_'_:“ e

ﬁ.- Stopping the engine automatlcally with suitaaii.";f”;

bhle. idle time in'the absence of an. electrical signal from the float,i_tiff'

. '_sw1tch

. ' . 5., Stopping the engine automatically=1n'the
n-event of 1ow oil pressure.:__iff S 3 B . el

ey -~'*6; StoPping the engine autamatically in the
”'g.event of high coolant temperature._,;._ s T TR

ii, Cranking timing and overcrank features.

epaading, il

AT ,5,a_;_~f;j;2, Actuating signal lights on the roof of the
Cobwtemg T T -

SR e ' :10. Permitting an operator to reset the elgctrical

control circuits, after a cause of .shutdown has been determined and

corrected, . (Manual proteotive_devices on the’ engine_mMSt_be_rese;,aﬁ'f '

1 _we11 )

pf': e o 11._ Dropping ‘the battery charger out of the 24—
e volt circuit during cranking.g_,y,ﬁ . R NTERE AR

(c} The manual position of the automatic control 7

.switch allowa the- engine to be started for maintenance and. kest,
;purposes.l~1t is 1ndependent of any float control. .-,»»a ST

Sl el (d) The. off polition of the automatic ccntrol switch
'.'stops the engine without an idling delay. R :

(&) Troubie ahooting. Under oertain conditions the con-i~3 .

'inrol System may stop or. fail to start the engine. e

L S (a) Engine fsils to start without any eleotrioal
.;;indication of trouble.‘.f.- _ : S o . .

Gheck batte:ies and battery charger..,‘flV* |

o0

y:;nfgf Stopping the engine in the event of ove "j;:’an EORRE
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{b} FEngine stops or fails to start, roof light
flashing, indicator light on crank panel on.

1. Move selector switch to OFF.

2. Discounnect both caghles from batteries as an
additional safety measure.

- 3. Disconnect drive shaft at engine end, unless
there 1s sufficient water for pump operation.

4. Locate and correct the fault as indicated by
the appropriate indicator light.

5. Actuate the engine mounted reset button
applicable to the fault and actuate the engine mounted safety
lever. <Consult Caterpillar Form GEG 00223, Engine Operation,
pages 5-8 in this regard.

6. Manipulate the reset switch on the cranking
panel,

7. BReconnect hatteries.

8. Run the engine on manual control observing
its operation.

9, Stop engine by turning control to stop.

10. Connect the drive shaft,

11. Set control switch to automatic.
The operatioﬁ of the control system is not siﬁple and it must be
understood, A study of Caterpillar literature in the engine sec-
tion, the Redco section, and wiring diagrams will enable an operator

to understand it. These should be studied carefully.

(5} Manufacturer's manual, drawings and literature.

(a) Redeco Section of Marnual: Four-light Cranking
Panel,

(b) Floatrel Section of Manual: Redco Automatic
Starting Controls.

{c) Wiring Sectlon of Manual,
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' o - '-'1 Peterson Tractor Interconnect Drawing - Redco
four-light panel to D334 Engine, A 480&. 4‘=ﬁﬂ" : T

' 2;1 Republic Electrie and Development Drawings- f :
'h:;f*érﬁaﬁngine cantrol pAp23869

ddQutline‘: | '_"'-_'1’5!;.-—29290""';"""'’-“:’t

_}?;i

iﬁifiﬁs‘505*7'7fIP3f238§a-T:_ S

fo

‘thnter°°““e°t f;jPﬁ-é§291”fu”'*

o

L e ':Schematic DC 3-23867{_:" Sl

o (6) Maintenance and service. The functioning cf this :
m'“v”centrol system should be checked out. by an authorized Caterpillar -
S0 - repairman: immedlately before the " seascn of probable use and at
_,“six-mnnth intervals.. } .

- h,:-*’ Waming device.

Ch (1) Descrigtion. Three warning lights are mounted on.
_]'nﬁthe roof of the pump house, one for each engine, ' They are red. ST R
A color and have a revolving reflector giving a flashing effect.e-:fjfjeg?:-'“

R (2) Qgeration. Any fault indicated by an. englne cantrol
SRR {'_system will operate the light for that engine.zu _

(3) M. ConSult manufacturer s literature. S e

adfi Battery charger.-

o (1) Descrigtion. Three La Marche Mbdel A—ll Battery

L Charges are provided ‘one for each engine. They .are pawered from ol
. commercial AC power sources.' ‘The chargers' build up and maintain @ . .

o o .. a charged condition in the: storage batteries at all times exnept
ST :'during the cranking of the engine cuncerned. ' ) o

S (2) Literatnre.l A mannfacturer s manual is supplied
' @.gwith each charger.:;,:_¢, L : - <

S (3) §E£E££E~ iﬁééuatei?¥coﬁe;éa;1n<the}nanuéactunef!s;;;iﬂﬁj.: i
o dﬂ_manual S T SIS R E R

'l-f;‘fj;: Electrical power. '

A o (1) EEEEEE&EE&- 120!240 AC electrical power is supplied
"nrfffrom a commercial source for. St
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(a) Power and light in the pump statiom.

(b} The coolant heaters for Diesel engines.

{c) The lubrication oil heaters for the Diesel engines,

(d) The battery chargers,

If the power is cut off, the pump station will continue to function.
However, it should be restored as soon as possible particularly
since the AC battery charger will be inoperative.

(2) BEattery, Four 6-volt 200 ampere-hour batteries con-
nected in series are furnished with each engine. These batteries

are the source of 24-volt D.

{a) Starting

C. power for:

the engine,

(b) Transmitting signals from the float switch

meéchanism,

(c) Operating the engine control system.

FAILURE OF THESE BATTERIES MEANS FAILURE OF THE ENGINE.

The speclfic gravity of the

electrolyte (hydrometer reading) will

be measured every 50 hours or weekly and a record kept of each cell

reading. After the reading

is taken, distilled water will be added

as needed to bring the electrolyte to the proper level. The read-
ings should be about 1300 to 1240. A prolonged period of low read-
ings on the batteries of any one engine may be indicative of charger
failure. A low reading on any one cell is indicative of battery

failure.

k. Fuel storage tank.
from steel and each has a 1,

The two fuel astorage tanks are fabricated
000-gallon capacity. This is enough fuel

for 50 hours of full speed operation. The level of fuel should be
checked as a part of the pericdic maintenance for the engines. The
fuel in the tank should be drained and replaced with fresh fuel as

often as recommended by the

fuel supplier. A gravity drain for the

entire fuel system is provided.

1. Water storage tank.

The water stored in this tank is

for use in the cooling system of the Diesel engines. It is not

fit for human consumption.

The water in the tank should be drained

periodically. The roof strainer should be maintained free from any

type of debris.
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m. Pump discharge lines. Three 24-inch steel pipes, one for
each pump, are provided. They should be examined for gasket fail-
_ures and any exterior damage. The paint may require touch-up. The
- grill at the outlet end of each discharge pipe should be checked to

insure that entry to the pipe is effectively prevented.

. n. Grouted riprap. The strip of grouted riprap below the out-
fall from the pumps (Sta. 18+69) should be inspected each time the

'_pump station is operated, to insure that the riprap has not been

.

undermined, dlsplaced washed out or removed.

o. Engine building..'ihe building that houses the engines is
a prefabricated metal building. . The building will require little
or no maintenance. Proper precautions should be taken to insure
" that there are no obstructions to the flow of air through the -
“building.

p. System stoppage. If one or more of the pumps is not dis-
charging water properly and it is suspected that trash is fouling
the pump, ‘the following procedure canm be used to flush water back-
wards through the pump to dislodge the trash

; (1) Observe the dlscharge and see which pump is not work— "
ing properly. .

o . "(2) Set the selector sw1tch on the approprlate cranklng :
' panel to '"Manual." : . ) C

(3) Reduce englne speed to 600 RPM as 1ndicated on- engine
tachometer using the head throttle. : _ -

-

(4) Set the cfanking panel selector switch to TOFF."

- (5) After engine stops, allow pumps to backflow until flow
‘stops.. Look in the sump to verify that flow has stopped. '

g (6) Set cranking panel selector sw1tch to "Manual" thus
starting engine, : -

(7) Bring engine to operating §¥M'using_head throttle.
(8) Set cranking panel selector to- "Automatic."

q. Tools, lubricants and spare parts. Items such as the
powered wrench, grease guns, lubricants, spare filter elements
for the diesel engines and various flood fighting materials, should
-be sécurely stored on or in the immediate vicinity of the project.
It is emphasized that this is necessary so that these items will
be available if needed without reliance on their having to be trans-
ported to the project during a flood over possibly impassable roads.
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r. Prompt repairs, Any defect which prevents the mechanical
drainage system from operating at full capacity will be corrected
within 24 hours of its discovery.

FLOOD PLAIN MANAGEMENT

16. GENERAL

The historical flood plain for the lower 8.5-mile reach of the
Klamath River consists of approximately 2,200 acres. As a part of
local cooperation the Del Norte County Board of Supervisors is re-
quired to manage the historical flood plain exclusive of the flood-
free areas of Klamath and Klamath Glen in accordance with the stan-
dards prescribed by Del Norte County Board of Supervisors' Ordin-
ances Number 66-4, 66-5 and 67-10 and supplemental criteria estab-
lished and furnished by the U,S, Army Corps of Engineers. In
accordance with Ordinance Number 67-10 dated 1 November 1969, local
interests have established flood plain regulations as follows:

Rev. Mar 74
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"a, SECTION 3,17060 REGULATIONS FOR "FP-1" DISTRICTS
This district classification is intended to be
applied to properties which lie within a primary flood
zone which, for the purposes of this Crdinance, shall
be construed to be a stream channel and the portions
of the adjacent flood plain as are regquired to effi-
clently carry the ficodflow of the stream, and on
which properties special regulations are necessary
for the minimom protection of regulazations are neces-
sary for the minimum protection of the public health
and safety, and of property and improvements from
hazards and damage vesulting from flood waters.

The following regulations shall apply in all "FP-1"
Districts, and shall be subject to the provisions of
Chapters 4 and 5 of this Urdinance.

3.1701 VUses Permitted
{a) Fublic parks and recreaticn developments,
boating facilities, campgrounds, and trailer
parks operared on a seasonal basis between the
months of May and November inclusive except as
provided in Subsection (d) below. Rest rooms
and utility facilities shall be located and
construcited in asccordance with Health Depart-
ment requirements. Such buildings shall be
designed to withstand inundation due to floods
and shall be submitted to the Planning Com-
mission For approval. Floating docks shall be
sectional with no portion longer than 6C feet.
Portable bulldings and floating docks are to
be removed from the zoned areas at the end of
the seascn.

(b) .Crop farming, truck gardening, livesiock
grazing, and other agricultural uses which are
of the same or closely similar nature.

{e) Public utilitvy wire and pipe lines for
transmission and local distribution purposes.

(d) Travel trailers are permitted in trailer
parks, and such trailer parks are permitted

to operate tc serve said travel trailers, be-
tween the months of December and April in-
clusive, providing that such travel trailer

is maintained in a condition that will permit
its removal from the flood plain without the
need for a special towing vehicle or apparatus;
that the access to such travel trailers, in-
cluding but not limited to drives, roads, and
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‘%streeta be adequate to provide. egress and
jﬂingress at any time under all weather condiu_'
. tions; that nocabanas, remadas, or structures =
- ‘shall be constructed, placed or attached to = '

er. adJacent ‘such trailer, that each gich tra—-__”""'

- vel trailer located in -the "FP-1" District:
- under the- prov191ons of this subsection shall
. be limited to. a period.of stay not to exceed
j'f? consecut1ve calendar days. t"::,_:.“.ﬁ_ L

3 1?02 Uses Permitted w1th a Use Permit f?E:'.

o The folluwing uses, ‘bulldings, and structures
'Q,when it 4s found by the Planning ‘Commission:
. that such: buildlngs or structures will be so:

constructed or placed, or will be so protectedtgajﬁﬁ

'fﬁgby levees or other floodproofrng that they S
Cwill not be apﬁrec1ably damaged, w111 offer a
- minimum obstruction to stream flow, ‘and will. B
- resist floatation in the event of flcodlng._'*w
"T{Dikes arid ‘other . structures designed to pro~ .-
" tect properties from flooding shall be so. con--_f

.“g_jstructed that they W111 not’ endanger 1ife or. S
‘restrict the flow or carrylng capacity of the ;,5]{#‘9*-“

_'flood channels..,i..

: "f:"(a) Slngle nﬂn-eXpandable trallers not overaff*r':f
L0012 feet wide, maintained in.a readily mOVable';ﬂ;

'°fistate, and having no auxiliary ‘buildings =

attached thereto when they are océupied by thefﬁ?ff.j'.

' guner or caretaker of. properties listed in

“?Tgr'fa 1701 (a)

:‘ 1t(b) Commerc1al excavatlon of natural materials, ff‘t"

o filling of land areas, constructicn of levees,:
,_”Qdikes, ‘or ‘other structures designed to’ protect
i property from natural floodlng..rt_r: : %
"._(c) Floatlng docks durlng off season. BT

u'ft!d) Private trailers on- prlvate parcela of

. ground used on a seasunal basis as. in Section' R

31701 Ca),

ges 'fb-. -."_.SECTION 3, 1800 REGULATIONS FOR ingpe m DISTRIGTS--_E PR
. This district classification is intended to be . o . 7.
, "applied ‘o properties which lie withln areas. where ’ e
f_j__.1nundation 1is caused. by overflow and- back water whlch'_- C
. s relatively free of any curreat, excluding areas’
. within the “FP-1!" Districts, and.so require regula—
" tions for the: -protéctions of such properties and - .
7 thedr: imprOVEments from hazards and damage which may
: H-result from flood waters.'__ o e Y
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The following'regulationsdshall,apply in: all

"FP-2" Districts, and shall be subject to the pro-
visions of Chapters 4 and 5 of this Ordinance.

3.1801 Uses Permitted

(a) Single family dwellings and accessory
residential and agricultural structures lo-
cated on agricultural properties, provided
that the ground floor level of such build-
ings shall be above the flood profile level
as shown on the zoning map of the particular
area in question or provided that the build-
ing area is protected from flooding by
dikes, levees or other safety measures.

(b) Public parks, recreation developments and
trailer parks. Rest rooms and utility facil-
ities shall be located and constructed in
accordance with Health Department require-
ments. Such buildings shall be designed to
withstand inundation due to floods.

3.1801 Uses Permitted with a Use Permit

llc‘

(2) Single, non-expandable trailers not over
12 feet wide, maintained in a readily movable
state, and having no auxiliary buildings
attached thereto,

(b) Improvements to existing buildings, and
accessory residential and agricultural struc-
tures whose floor level does not meet the
requirements as set forth in Section 3.1801

{a).

(¢) Occasional isolated commercial build-
ings, and industrial structures where such
do not create congestion and whose design
has been approved by the Planning Commis-
sion.

SECTION 3.1900 REGULATIONS FOR "FP=-3" DISTRICTS
This district classification is intended to be

applied to properties which lie within a flood zome,
but which have been protected by man-made dikes or

levees constructed by local, State, or Federal agen-
cies solely for the protection of the area so zoned,

The following regulations shall apply in all

"FP-3" Districts, and shall be subject to the pro-
visions of Chapters 4 and 5 of this Ordinance.
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1T SUGGESTED METHGDS

" '-_3 1901 Uses Permitted e
- (e) All uses permltted in the various zoning
classifications which may be applled thereto.

S The 1imits of the three flood . plain zones are
- “delineated on Exhibit C; entitled "Flood Plain Zoning
“at Mouth of Klamath: River.ﬂ Exhibit D, entitled
: .'“Reference Elevations “For: Flood Plain- Zones shows L
" the’location and elévation’ of momiments from - Corps
" of Engineers’ and California Division of Highways *
- -surveys,  These: monuments will'be of assistance in
: }checking compliance ‘with' elevation requirements of
"*the flood plain regulationsi** o : S

GGMBATTING FLOOD CGNBITIONS

ZZAs previously stated;'the project prov1des standard flood protecﬂ‘

. ??ftion, and normally no flood.problems should be experienced. However, -
R ;‘floods of unentieipated magnitude might conceivably oceur, and hence it -
“is considered. prudent to 1nclude a discussion of methods used o combat :.:A

flood conditions.; Most of the’ methods ‘described herein have been . de~

- veloped during years of experience with: ‘the various. problems that. often.sjnﬂ_
- come wp during:periods of. high water, They are not intended to restrict.w“

“the’ Superintendent, or: others concerned to“a rigid set of ‘rules for. @

. every condition that ‘may arise, but are set forth only as guides.  If .-

.lQ.problems not: covered by these Suggestions arise ‘and’ the " Superintendent Y

“4s in' doubt as to the procedure to be taken, he will: be expected to con~ ..
sult the District Engineer, U,8, Army Engineer District, Coxps of Engi~

. 'néeys, San’ Francisco,: Callfornie, snd follow standard engineering

" practices in'meeting the situation. It should be noted that it is mnch I

" -better to be overprepared for. a "flood fight" thai to find at the last . -

. . moment that preparations were incomplete or- unsatisfactory.' Confidence ;;_ L

'f;fjof the protected persons’ and firms is a valuahle asset that should not.

‘.. be. carelessly 1ost through ineffioient operation of the protection system
"”;.-in time of emergEncY.~ ' ; R - : -

Securitg.a Personnel of the Corps of Engineers, U S Army,

L whether military or civ111an, are not vested with any civil police
.atlauthority in the: performance of their: engineering duties, and’ ‘they
~will not attempt to exercise ‘any. suoh authority. "~ The responsibllity o
~l for. proteoting flood ‘control works against sabotage; acts of depreda~. -
- tioh, ‘or other unlawful acts regts with the local interests through- =~ - =~
‘local and State governmental agencies, T the évent loeal law enforce-;"’-?iﬁ
© ment agencies ‘prove inadequate, local interests can request the: aid . of o

< State forces;: and it -additional support bécomes: necessary, Federal
o troops can be requested as provided by 1aw. | T : :

RN b.: Inspeetion of flood eontrol Works.: Immediately upon receipt
gsof information that s high Water is imminent, the Superintendent should
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form a skeleton organization capable of quick expansion and assign
individuals (Sector Foremen) to have charge of definite sections of

the project. As his initial activity, each Sector Foreman should g0
over his entire sector and parts of adjacent sectors, making a de-—
tailed inspection, particularly with reference to the following matters:

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

(2) Transportation facilities: roads and rail.
(3) Material supply: quantity, location and condition.

(4) Communications: locate and check all necessary
telephone and two-way radio facilities in the sector.

¢. Preliminary repair work. After the initial inspection has
been made, each Sector Foreman should recruit a labor crew and provide
it with tools such as shovels, axes, wheelbarrows, ete. In addition,
bulldozers, scrapers, trucks, etc., should be located and made ready
for use in case of emergency. Then immediate action should be taken
to perform the following work:

(1) Repair and close all flapgates on culverts and see that

they operate and are seated properly before they are covered with flood
waters.

(2) Ascertain that all roads to and along the project are
in a good state of repair. The Superintendent should contact the
California Division of Highways concerning U.S., Highway 101 if the
situation so dictates,

(3) Locate necessary tools and materials (sacks, sandbags,

brush, lumber, lights, etec.) and distribute and store them at points
where active maintenance is anticipated.

(4) Check and obtain repair of all telephone lines and radio
communication equipment necessary for operation; obtain lists of all
team forces, motorboats, motorcars, and truck transportation that can
be made available.

(5) Make thorough arrangements with reliable citizens of
the community for the supply, transportation, subsistence, and shelter
for the necessary labor.

(6) Investigate all drainage ditches and open these
drains when ocbstructions exist.

d. Disaster relief. It is the responsibility of local, State and
muncipal authorities supported by and/or working in connection with the
American Red Cross to adopt measures for the relief of flood disaster
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victims, Relief measures can be undertaken by.fﬂé_DePaitméﬁt'offtﬁe'
Army through its. Ammy Area Commander under existing Afmy Regulations,.

'butﬁsuch7measure33will be undertaken’only as a last resort, in'extreme = -

cases and under compelling cizcumstances where 1ocal resources are .

clearly inadequate to cope with the situation,

.0 e. Checklist. The inspection list in Exhibit E'is furnished . -
. for reproduction and use by the local interests as a checklist. for -
.- inspections and, alsc, for use in making the required semi-annual .

v reports. This list should be used ineach inspection to imsure that

. mo feature_of:thé'p:otéctive system is overlooked. Items requiring
. repairs should be noted thereon; if items are satisfactory, they
~» should be indicated as such. : s ‘ :

. £. Flood fight. ~After the above preliminary organization and

- precautions have been completed, the "flood fight"- itself commences.
- The methods of combatting flood high water levels as described in the
' following paragraphs have been pro TS

use by ‘the Department of the Army.

. (1) -Sack topping.: Sack ‘topping may be used to raise the .
elevation of grade about three feet. The sacks should generally be -

ven_effectiVe-during:many*yéafs pf"fyf¢3-;*

' laid stretcherwise for the first layer, crosswise for the second layer, . . .

~and so on, - Sacks should be lapped at least one-fourth either way and . -
-~ well mauled into place.: When properly sacked and tamped, one sack will"
. give about. three to four inches of topping (see Exhibit g, Plate . 4), -

.+ .0 - (2) Lumber and sack’topping. 7This'i$'thé mbét_cumm§n1y ﬁsed"
“method of raising low reaches in emergencies. In putting on this tep-

ping, as well as other topping, a careful line of levels should be run - SRR R

-and grade stakes set in advance. Two-inch by 4-inch by 6~foot ' long
~ stakes should then be driven six feet apart, and 1-inch by 12«inch = - -
..boards mnailed to the landside of the stakes., This wall, backed with a.

~ single tier of sacks; will hold out at least one’ foot of water. If an-

' . additional foot is necessary, the layers of sacks will have to be in~ -

-creased in number and reinforced. 'Im extreme cases, the stakes should

be driven .three feet into the ground and a 3-foot topping properly bpacedf.?.”f B

with sacks -and earth should-be_utilized.'fIﬁ'sqma'instanées; it may be
practicable to back up the planking with tamped éarth cbtained in the = .

. vicinity, in lieu of the sacks down in the drawing (see Exhibit @, Platé.ﬁ).L .

‘8. Liaison with District Engineer and use of Government plamt. & =

:.During=periqufof emergency,'Cloéehliaison.will?be maintained with the

~Corps of Engineers, whose-objectivejof‘maintainihg;the-infegrityfof'the '"“

; flood‘contrbl'works'willgbe attained by supporting local interests-in -

. their efforts or by .assuming full charge of the figod fight when the

-problem is beyond the ‘capacities of local interests.' The District Engi-.
~neer, U.S. Army Engineer District, San Francisco;)isjguthorizedrto'uSé"'_
.or loan Government property and plant in cases of emergency where life
is im danger and there. 18 no opportunity to secure prior authority for

such use, The authority also extends to saving of property where no’
suitable private equipment is available, provided that such use is with-

out detriment to the Government.
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h. Flood Emergency Manual. The most recent 'Flood Emergency
Manual" published by the U.S. Army Engineer District, San Francisco,
should be used to supplement the information furnished in this
Operation and Maintenance Manual,
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Ty JfMovigation and Navigable Wuters

Part 208—Flood Contrel
ae Regulations

30&-10 Loeal flaod protection works: msin-
tenounce and operation of atrue-
tuves and faeilities.

§ 208.10 Local flood protection works;
mainienance and operation of structures
and facilities—(a) General. (1) The
structures and facllities constructed by
the United Stutes for local fiood protec-
tion shall be continuously maintained in
stuich & manner and operated at such
times and for such periods as may bs
neeessary (o obtain the maximum
benefita,

(2) The Btate, political subdivision
thereof, or other responsible local
angency, which furnished assurance that
it will maintsin and cperate flood con-
trol works in accordance with reguls-
tlons prescribed by the Secretary of the
Army, as required by law, shall appoint 8
permanent commitiee consisting of ov
headed by an official hereinafter called
the “Superintendent,” who shatl be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible for the efficient
operation and maintenance of sll of the
atructures and facilities during flood
periods and for continuous inspection
and maintenance of the project works
during periods of low water, all without
cogt te the United States.

{3) A resetve supply of materials
needed during a flocd emergency shail
be kept on hand at all times.

~(4) No encroachment or trespass
which will adversely affect the efficlent
operation or maintenance of the project
works shall be permitted upon the rights-
of -way for the protective facllities.

(5) No improvement shall be passed
over, under, or through the walls, Jevees,
improved channels or foodways, nor
shall any eXcavation or cansiruction be
permitied within the limits of the pro}-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the Department of the
Army or his authorized representative
that such improvement, excavation, ton-
struction, or alteration will not adversely
sffect the functioning of the protective
facilities. Such improvements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shall bé constructed in ac-
eordance with standard engineering
practice. Advice regarding the eflect of
proposed improvements or salterations
on the functioning of the project and in-
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, 1f otherwise
obtained, shall be submitted for his ap-
proval. Drawings or prints showing
such improvemenis or alterations as
finally constricted shall be furnished the
District Bngineer after completion of the
work.

(8 It shall be the duty of the super-
intendent 1o submit a semlannual report
to the District Engineer covering lnspec-
tion, maintenance, and operation of the
protective works.

{7} The District Englneer or his au-
thorized representatives shall have ac-
cess at all times to all portions of the pro-
tective works.

COUE OF FEDERAL REGULATIONS

Chapter fl=Corpr of Englnsers

{8) Malntensnce meastires oF repairs
which the District Englueer deems nec-
essary shall be prompily taken or made,

(8) Appropriate measures shail be
taken by local autheritles to insure that
the sctivities of all local organizations
opersting public or private facliitiea con-
nected with the protective works are co-
ordinsted with those of the Buperintend-
ent's organization during flood pericds.

{10 "The Department of the Army wil}
furnish local interests with an Operation
and Maintenance Manuai for each com-
pleted project. or separate useful part
thereof, to assist them in carrying out
their obligations under this part.

(b)Y Lewvees—(1) Muaintenance. The
Superintendent shall provide at all times
such malntenance as may he required to
insure serviceability of the structures in
time of flood, Measures shall be taken
to promote the growth of sod; exterm!-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repalr of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other sultable growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insure
that the above maintenance measyres
are heing effectively carried out and,
furiher, to be certain that:

(i} No unusual settlemnent. stoughing,
or material ioss of grade or levee cross
section has taken piace;

{11} No caving has occurred on either
the land side or the river side of the levee
which might affect the stabiiity of the
levee section;

ity No seepage, saturated areas, or
sand boils are oceurring;

tiv} Toe drainage systems and pres-
sure relief wells are ih geod working con-
dition, and that such facilities are not
becoming clogged;

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

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

(vil) No action is heing taken, such
8s burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

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

{ix) Cattle guards and gates are In
good condition;

{x) Crown of levee Is shaped 50 &s o
drain readlly. and rosdway thereon, if
any, is well shaped and maintained;

(x} There is no unauthorized grazing
or vehicular traffe on the levees;

{z2ii) Encroachmenis are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficlent functioning dur-
ng tiznes of emergency.

Buch inspections shall be made im-
miediately prior to the beginning of the
flood =esson; nmedistely following each
major high water period, and otherwise
at intervals not exceeding 20 days, and
such {ntermediate times as may be neces-
sary to Insure the best possible care of
the levee. Immedlate steps will be taken
to correct dangerous cobditions disclosed
by such inspections. Regular mainte-

panes repalr megsures shall be accom-
plished Quring the appropriaie seasnn
23 scheduled by the Superintendent.

(3) Operalion. During flood perlods
the levee shall be patrelled continuously
to oeate possible sand boils or unusual
wetness of the landwerd slope and to be
ceriain thai:

) There are o Indicutions of slides
or gloughs developlng;

() Wave waszh or seouring astion is
not occurring;

{ildy Ne low reaches of levee exist -

which may be overtopped;

{iv) Mo other condilong exiat which
ighi endanger the structure.

Appropriate advance measures will be
taken to insure the svailability of ade-
quate inbor and wmaterisls to meet all
contingencies, Immedinte steps will be
teken io eontrel any condition which
endangers the levee snd o repalr the
dampzed section.

(¢) Fiood walls—(1) Mainiengnce.
Ferindic inapections shall be made by the
Buperintendent to be certain that:

) Ho seepage, satursted mreas, or
sand bofls are ocourring:

{4y Mo undue settlemend has oecurred
which affects the stabllity of the wall or
s water tighiness;

(3ii) Mo trees exizt, the roots of which
might extend under the wall and offer
accelersted seepsge paihs;

{iv)} ‘The concreie has not undergone
eracking, shipping, or bresking to an
extent which might affect the stability
of the wall or its water tightness;

{v) There sre no encroachments upon
the right-of-way which might endanger
the structure or hinder. lts functioning
in time of food;

(vid Care Is being exercised to pre-
vent sccumiilation of trash and debris
adiacent to walls, and to insure that no
fires are being built near them;

(vil) Mo bank caving conditions exist
riverward of the wall which might en-
danger its stebility;

(viil) Toe dratnage systems and pres-
sure refief wells are in good working con-
dition, and thai such facllities are not
kecoming ciogged,

Such inspections shail be made imme-
diately prior to the beginning of the flood
seasan, immediately following each ma-
ior high water peried, and otherwise at
intervals not exceeding 90 days. Rieas-
ures 1o eligpinate encroachiments and ef«
{ect repairs found necessary by such in-
speetions shall be undertaken immedi-
ately, &ll repairs shall be accomplished
by methods scceptable in standard en-
gineering practice,

(2) Operation. Continuous patrol of
the wail shall be maintained during floed
periods to locate possible leakage at mon-
clith joints or seepage underneath the
wall, Floating plant or boets will not be
aliowed to He against oz tie up to the
wall, Bhould it become necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and ¢on-
struction loints. Immediate steps shall
be taken to correct any condition which
endengers the stability of the wall,

{d) Draincge structures—(1) Mainte-
nance. Adequate measures shall be taken
to insure that inlet and outiei chennpels




- -delyis 15 not allowed to_acournulate near
" droinage $tructures. Flap  gates and

drainage structures shall be exsmined;
‘every D0 days. . Where drainage atrucs:

. ent to be certain that: .

. £ dI“Oﬂ.

Y Cave is Deing exercised to prevent.

,'lts waldr tightness of stability;: . .

‘closed by such Inspestions.

- shall b Femoved. Automatic gates shall

rect any adverse condition.” ..

CLnande. -

openings shall be inspected by the super- .
-intendent every 90 days to: be_ eertain.;.-

O thaty
" (i) No parts are miss!.n
"tered with paint;.

LUk ALY movable pnrts are: f
o faebory working order; . o

) 'promptly when necessary;:

gency.

" ‘vhote clospre: stractires. shall be. made

0. sounel . may. he substituted therefor.

. 'Trial erection of sand bag closures is not -
" retuived.  Closure materials will be care< .
'fullr checked prior to and following. .

, and; damagéed or

Ly epmmu.
: -;L_mmmumm

" are kept open and that, trash, drlft. o

manually operated gates and vaives on -
" oHled, and trial operated at least omce -

g 'hwumpruﬂdedwiths@optogoruther :
. emergency closures, the condition of the
.. equipment and ita housing: shall be In-"
" . spected regulatly and & trial instatlation’ .
: orthaemmenuyelosureshaubemtde-
- @t leaat once each year. Perlodic inispeo- -
. ot shall be made by the' Buperlntend-"

(1) Ples; gates oberativg méenaitiis, - 1
-rmrap. and hendwnns are In. good con- -

“ (4 Inlet and out.!et channels are open ay

S he' secumidlation ‘of ‘trashand -debris
- pear the structures and thei no flres are:
-Mngbuﬂtnwbli;uminouscostedpmes o
() ‘Ereslofi 1s not oceurring adjacent -
"o the . structure ‘whieh might endanger‘-;_‘

_instant use.

© - Immediate: steps will be taken o re- .
: nair damage, replace missing of broken .-

L3, Operation. ” Whenever high wa.tet. o
SRS eonditlons impend, all gates will.be jb= - .=
" gpected a short time before water reaches ©
11 the invert of ‘thé plpe and #ny object

“which might prevent closure'of the gate

" be closely observed until it has.been as- -
- “vertained that they ave securdly closed,
o Mangally operated gates and valves shell -
" be closed as. necessar.v to prevent thflow. .
c o of flood-water, ~ Al drainage struciures ..
- %in" levees ‘shall be  inspected frequently - -
- during Acods to-nscertain whether seeps.
. age is_ taking place along tha lines of -
.. their’ contact: with -the embankment. .
- Tmmediate steps shiail be taken ‘to. cor-- o

(e). Closure structtires—(1) - Matiite-

Closuse -structures for ‘traffle .. Aheir- servicéabliity ‘in" times of - emer-. . °

geney.” Only skilled electricians and me-
*. ‘chanles ‘shall ‘be: employed on tests and
¢ yepairs. *Operating.  persoonel for “the . -
_“plant shall be present during tests, Any
“equipment removed from the station for -
: -rapairormplaoementstmuberetumed
: asaoona.spractlcableandﬂ_[:
‘.shuil be 'trinl ‘operated. after  reinstal-
" Jation,  FRepairs- requiring 'remaoval . of
- equipment from the plant shall be made
- dariog nﬁ»ﬂood seasons insofar | RS prac- )

L), Metal parts are adequatelg m-' O

w2 Proper " closure . cnn _l_:e _mnde :

L ¢w) Sufficlent materials are on- hand,' .
" ‘for theerection of sand bag closurés and - ..
" -that-the location of ‘such materials will = *

e renduy accessible In Umes of er- -

. “Tools ‘and parts shali not, be removed:
“for other use. “Frial erections of one or

- onee-emch year,’ alternating the. sirue-:
‘tures  chosen so that -each gate will-he -
_erected at least once in each J-year pes -
::riod, - Trlal ersction:of sl closure struc-
- {ures shafl be made whenever a change is
1" made in key operating personnel, ‘Where -
0 ralirosd operation makes trial erectionof
- & closure ‘structure’ infeasibls, rigarous . -
-+ ."inspection ‘and dvill: of operating per- . -

o _'wts :gal#l be repm'ed or repiaeed lm- S

otuchmw-

Mma m permit compietkm hetm ﬂood‘
waters-reach the top of the srtcture.
&tl,  ‘Enformation regarding the proper -
method of efecting each Individual clos-"
.. ure structure, together with an esttmate
:. of the time required by an experienced: .
.+ orew.to complete 118 erection will be given -
-:1ti the Operstion and Malntenance Msn- -
gﬂwhuhwmiglutmuﬂmumh o
- Vpon completion o ect, Closurs.
o -styuctures .will be inspected fr :
- during ﬂoud petiods to ascertain t

properly. Boimor

of all insulation shall be made whenever

tleahle.

LY Omuou. Onmpetwt opetators i
2 shall beon duty al pumping plants when~ . -
ST overdt Iplleu's that necessity for pump

operation 15 imminent. ‘The  cperator

" shalt thoroughly inspect, trial operate,
. and place in readiness wll plant equip-: -
. ment: -'The operator .shall' be' familiar
with ‘the equipment- manufacturers’ in-.
- 'structions ‘and drawings snd: with. the

“Operating: Instructions”  for. each -sta-
tion.: ‘The equipment shall bie operated:

in secordance 'with the above-mentioned -
"Opersthig Instriotions™ and ¢are shall

be - eXerclsed that proper lubrication ‘is-

 being supplied all equipment, and that no ~
.- overhesting, undue vibration or nolse is. -
- pocwrting. . Immediately upon final ra-

‘teisdon of flood waters, the pumping sta-

-tion shall be thoroughly cleaned, pump . -
“house gumps - fushed, . and: equipment -
" thoroughiy Inspected, oiled and greased: -
+° A tevord or log-of plunping plani opera~- .
~ - tiom'shall be kept for each station; & copy
ot hinhshnllbefum!shedthe[ﬁatrict- ‘

Eu) C'Jumuels and ﬂoodwamm tl)
llainteuam:e. ‘Perlodic inspections. of

‘mproved channels’ and’ floodways sha.ll
be made by-the: Superinteudent o ba

certain thet:

) mmnneioénaodwanmmu o
" débris, weeds, and wild growth; '

“ti1) The channel or Boodway 8 not .

" Reing restricted by the depositing ‘of

whste ma , building -of unauthor-

i tudstmnturuorntherenmmhmenta. .

(il 'The capacity  of the channel or

Poodway is uof belng reduced by  the- AR

! :'noaﬂnl plant lhal! nothe:llnwedtoth'-
-uptoclosurestmctweaorwdmliarn.,
FRSsCNgers Of eargo over them, . b

| mﬂ’i’m&mm"&m’
" by the Superintendent ‘at intervals nob
“. ‘o exceed 30 days during: flood seasons
-and. 80 days during off-flood. seasons to’
insure that ail euipment is in order for’ .
At regular Intervais, proper
- meastites shall be taken to provide for
_cleatiing plant, huildings, and equipment, - . -
.~ répainting a3 necessary, and lubricating -
~ &l machinery - ‘Adequate “supphies of
_ -;ubrleaxﬁstorallmesofmachmes.m
_ . - forgasoline or diesel powered equipment, -
parts, or remedy adverse mnéiﬂqys dis "+ and Bash lights or lanterns for emergency.
- lighting shall be kept oo hand at alf
times, " Telephone sérvice shall bemain-~
“tained -at’ pumping. plants. Al equip. .
., 'ment, including switeh gear; transform-
*' TS, Inotors, pumnps, waives, and gates
: “shall-be ttial operated and ‘checked at
-ledst Omce every 90 days. Megger tesis

V) nmummhemnmmdw'

_ 'f,-mnorwmwaah and that 1o slough-
" ng of tanks bas oomrred; ety
* (7). Riprap ' sections and ﬂeﬁeeuqm_ :

dikesmdwalhminmdcondiﬁon- )

- tions and debris to permit praper fune-
ticning of the profect works, - . el
’ Snchinspectionsshnubemadeprlorto L
".-the beglnning  of ‘the Aood seasopt and . -~
- otherwise at mtervals not to exceed 90
~days. - Immediate steps will be taken to .
" vepoedy any adverse conditions dizclosed . -
. by -such inspections.’ Measures. will be - -
. taken by .the Superintendent to promots. -
" the growth ‘of prass oh bEnk. slopes pnd
¢ “eatth- deflection ~dikes, .
*..bendent shall ‘provide for periodic repair
“.and cleaning - of ‘debris. basing, check -
- dams, and related stmctures a.s may he
© nECessary. |
B )] Oneratiou. Both ha.nks of the

 wiring has been sizbjected o undue damp- -+~ Cheanel shall be patrolled during perlods .

vNess’ and- otherwise at. intervals not to-
‘- ¢xceed one year, A record shal) be'kept
showing the résilis of such tests. " Wir-
- ing: discloged: to be in an unsatistactory
- =c°nditlonbrsuchwstsshaubehmmz .
. to n. satisfactory condition or shall be .
-prompily veplaed . Dicsel amd gascline.
engines shall be started at such.inter-
- 'vals-and allowed fo fun for such:length
;i of time as may be necemary to insure

‘of _high water, and - measuares shall be i o

taken to protect those reaches being: gt

tacked.by the current or by wave wash, " -
- Approprifite measures .shall be taken fo. - -

-+ prevent the Tormation of fams of fee of-

“debris. . Large objects. which .hecoms

lodged” against- ‘the ‘bank shall be re-

- moved. - The improved chahnel or flagd~ - -

- way shall be thorpughly inspected lwmmes .7 -

diately following each major high water

4 perfod.” As soom.as practicable there. .

_ after, all snags and other debris shalt be -
-removed and all damage to hanks, riprap, -

“deflection dikes and walls, dratnage oigt- - -

- lets,” or uther ﬂuod mntml st.ructures

: repai.red. :

" Miscellaneons facilities — )

' A.M'amtmnce Miscellaheghs structures -

and - gacilities: pongtructed as.a part:of

- the proteciive works &nd other structures. -~ -
and facilities which function’'ns a part - -
:. -of; or affect the efficlent’ fuirctioning-of = - 2
- “'the protective works, shall be periodioally . -

-inspected by the Superintendent. andap-

".:, propriate maintenarce measures taken. © .7
- ‘Damaged. or unserviceabls parts shall be, 5

..repaired - of replaced - without - delay.
-.-Areas uged: fof ‘poriding. in connegtion : .
- With pumping plants or for'tempaorary -

storage. of interior. run-off ‘during flood"

. perieds shall not- be. allowed to- become
'_ﬂ!ledl with &ilt; debris, or -dumped -ma-
- teria

" The-: Buperintendent shall take
proper steps to. prevent restriction .of

- hridee.openings. and, where practicable, - - By
' shall provide for temporn.ry FRISing dur-

ing floods of bridges which restrict chan-

- nel capacities during high Gows. -

-(2): Operation,  Miscelianeous facills

. ‘ties shall be operated fo prevent ar-pe- -

- duce  fHooding - during - periods-of high -
L water,
& part. of the prot.ecthfe works shall not "~ °

. be used for purposes sther than Bood Pro<

;- tection. without approval of the Disteiet.

Those. facilities: constructed as

- Engineer unless designéd therefor.

- (Bec. 8; 49 Stat, 15".'1.aaamend=d 38 U. 8. c.
- 019) :npnmsxmaj IS

v} ‘Approach.-and “egress channels’, -
adjn.emt ‘to~ the improved chanvel or .
ﬂuadwayaresuﬂicientlyclearainbstme-' :

The Superin.
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BOARD OF SUPERVISORS
CO" 7Y OF DEL NORTE
STALE OF CALIFORNIA

RESOLUTION NO. 67- 83

RESOLUTION OF COOPERATION OF COUNTY OF DEL NORTE
WITH THE UNITED ETATES GOVERNMENT IN FLOOD CONTROL
PROJECT ON LOWER KLAMATH RIVER AND RESCINDING COUNTY
RESOLUTIONG65-80.

WHEREAS, the District Engineer, San FPrancisco District,
7.5. Army Corps of Engineers, is now preparing a survey report which
will give consideration to adoption of a project for flood control
on the lower Klamath River in the County of Del Norte, State of

California, and

WHERFAS, it iz understood the District Engineer's report
will recommend construction of leveas together with neceasary in-
terlior drainage structures and facilities for protection of flood-
free areags at Xlamath and Klamath Glen, and contribute to the rret
of the necessary flowage egaements to assure proper management of

remaining flood plain, and

WHEREAS, it is estimated that the cost of the aforesaid
project will be about $4,100,000, of which $440,000 will be local
non-Federal costs for land easements and rights-of-way, together
with an estimated annual cost of $16,000 for maintenance and opera-

tion of the proposed improvements, and

WHEREAS, County Resolution 65-80 as adopted by this Board

of Superviscrs does not agree complatelf with B.D, 478,

NOW, THEREYORE, BE IT RESOLVED by tha Board of Supervisors
cf the County of Del Norte, State of Califorﬁla, that County Resolu-

tion 65-80 im herewith rescinded.

EXHIBIT B SHEET 1 of 6




FUM‘BE& RESOLVED that in the event t:he Unitad Statel _
‘Govemant adopta and authorisen the ptoposed plan ot hprovemmt, |
11: is - the dncltration of thl.s Board: to cooperate with the U 8. a_tuy 7
COrps of Enginurs in the accmpl:lahmmt of. the afotenid projaet o

' 4as follm:

. Prcwide w:l.t:.hout cost to_the Un:lkod States all 1m;, -
'-eamenu, and riqhtn-o:!-way mmusary for: canstrnetion and fune~

;;tioninq of the projact, '

b. Bold and save the !Jnitad Statcs frae from dmaqes dun L -

'to t.ha comtruction works;

c. Haintain and operate all the works aftcr cnuplction
in accordanca with requlatiom pmucribed by t!m Secretary of the
'Amy and’ manage the historical flocd plain within tha eiqht-md- L
e-h-:l.f mile reach ahove ‘the mth of tho xlmth n;tvur in tccoxdmm -': .
'with Plrngraph "t"‘ helaw* ' - e R

4. Adjust all c:].as.ms regarding vatm: r!.qht- nztntng tm o

aon-txuctlm of the Proj-ct: S o T .

‘®.  Make any _aléentio‘nl to pxist.tnd improvements which
‘may be i-oquiud 4"§ec'auu_ qt : i:he-'ptajtct:' and o

_ -! . Prevent uny encmehnont on tha mntmm& m!u, i
'ponamg n:eu, and flood plain magmnt arn- whioh uight. 1ntar- |
fere w.tth the proper tuncuoning ot tha pmjcct, huen its b-n-- ) _' o
ﬂcial ef!ecta. or reduce’ its dcniqn clpacityr ‘and, 1f pond.lnq or
flood plaln managemant 1- inpnired, pmide pruptly wj.thout eost
o th- nn!.tnd States substitute storaqe or ‘sguivalent pupmw cwitr
smd cwh ﬂoad-cont.rol mrn as. muind to promt thn mt o  .-' L

l:m .
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9. Tha Copnty of Dal Horte will snnueily notify loecsl

interests of the Jdegres of protaction which will be provided by

tha project,

PRSSED AND ADDPTED by the Board of Supervieors of the Couaty

ol Dal RNorta the 24th day of April, 1987, by the foliwwing vote:

AYEG: Supervisors MoNamara, Mellen, light, Del Ponte, Chairman

MeClendon.,
NOES:  None

AEBSIYT: None

ATTEST:

/x/ poxothy Sinclair

(SEAL}

/s/ Parpagd HoClernlon -
Chalrman, hoatd of Supervisors

County Clerk

The Torepoing 1s a correct copy of
the original on file in this office.

Pated: April 24, 1967

ATTEST:

DOROTHY STHNCLAIR
ounty erk and ex-o elo erk of
the Board of Supervisors, County of
DelE;the, State of California.

By 0 L ﬁé@q/MAAm/
,% 7 Deputy
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 EORRD OF SUPBRVISORS
COUNTY OF DEL NORTE

RESOLUTION BO. as-n
nmsonur:uu or THE_BOARD OF SUPERVISORS OF THE eauurs oP nnn nna!n
o smgs op mxrnnum =

mm.ta. ‘the Plood aant.mi Aat of 1966 (muc mw as-»vaa.-'-:' L __
appruvnd Hovembnr T 195&) authariand a rmdazal pzeject for. flnad ,?”-:'
protoetian on tas Klamueh Rivar subutantlaily in aueo:daneo uith -
tne rncnnmnnﬁntinns uf tho chief of lnqiasors 1& Bousc nueumsn&
o, 473, 89th enngnn, 2 sauion; ama |

- wmnms. }.'rf Rnsclutm Ro. 61-43 dlt‘d hpril 2&, 1!67.
N thia Boaxd ugrced to pravido th. raquirnd Iocnl aaapiration as. fii
 set £orth thareln in cnnnaction with the p:njeet tnr !1uod con*'
trol at nmtn and Klamath Gles, i |

E;:,; .[- wnxngns, tho pzmsont p:opouud plnns of thn Gavntnnnnt i
to: that portian of thn prnject at xlamath would provide for S L |
ﬂll:lng appmximtlllr 40 acres Mjmnt aa& uoneiqmus to th- BT .

hs.ghway uﬂamkmat bai.ng msmmd by the State on n:l.qhauy 1:}1 L :
~ia the. vicinity a! xlamath in 1ieu of the laves work p:aposaﬁ in ”ﬂ]*Liq
t.he Mm nommt.. ;

L wow, THEREFOSE, BE IT RESOLVED that this noard atfioms

und egxnon to pzuvidn thn lucal cuepuratian set !orth in aesnlution S
Ha. 61—43 1n uannuatiou with the prusunt prnposad prujaat at

xiamath and ha LR fuxnhﬁr raaolvad that wILLxAH . s?EBR, CQumty
counlaa, nnd/nr Lavﬁnnn M., HELBQH caunty Hnad Gumnlssioner. hc,

and each n£ tham e harnhy aathari:ad to cartl:y €0 tha Azmy Carpn _
<:£ imginaam on behalf of this Board that’ it has obtaine& au lamda,_: e

f ensamants. and righta~ot-war unalnuary fur the' portormnnce of the

ptopoﬂtd uerk at Klamnth.:
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PASSED AWD ADDPYED by the Board of Supevvisors of the

County of Del ¥orte the L3th day of Pavraary, 1963, by the fol-

lowing vote:

AYEE : Supervisors MeHamara, Mellon, Hight, Del Ponte, Chalrman

Bellendon,

woRg @ Noos,

ARGENT: None .

ATIRGT:

_Beznaxd MeClandos
THAT AR OF TAL TOARD

Borathy Sincleir SERL}
O e

The forsgoing is & correct copy of
the original on fila in this office.
Datad: Pabruary 13, 1968
ATTERT:

JOROTEY SINCLAIR
County Clerrn and ex-offlecls Clark of
the Board of Supervisors, County of
Del Norte, Stats of California,

By Z/E‘/d:‘;?é _jw.b-r- '17,;/;/? ./_,»sz.:‘].-; -

A / Daputly

o
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LoVERNE M, NELSON
Road Commissioner

DEL NORTE COUNTY  mass

X . County Engineer
Road Commissioner & County Enginasr _ Tel. IN 42323

Courthouse
COURTHOUSE :
Crescent City, California 95531

April 16, 1968 ' C

Colonel F.C. Boerger .
U.5. Army Engineers District

100 McAllister Street
San Francisco, California 94102

SUBJECT: Klamath Townsite Relocation, Del Norte Counﬁy, California.
Dear Colonel Boerger:
This is to inform your staff that all lands, easements, and

rights of way for the proposed Klamath townsite are available for
construction purposes. . :

The county has also secured a dredging pexrmit from the State
Lands Commission for the excavation of up to 1,200,000 cubic yvards
of earthen materials from Taylor Island on the south bank of the
Klamath River.

This should provide you with the necessary right of Way clearance
and fill material to develop the townsite. -

We'sincerely hope you will make every effort to accomplish the

townsite fill this calendar vear.
Sincere]ly vyours,
,JW:»

LaVerne M. Nelso
Road Commissioner
& County Engineer

Enclosures: 1

CC: Board of Supervisors, Del Norte County _ i
Klamath Community Services District *

" IMN:rs
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NOTE:
Map based on enlargement of 1952 U. S. Geological Survey

quadrangle maps {scale 1:62,500).

aw.

/-fh"\’lﬁl’ﬁ

\ - / FLOOD CONTROL
- FLOOD PLAIN ZONING
AT
»° MOUTH OF KLAMATH RIVER
/800 [+ 800 1600 2400
SCALE IN FEET
IN t SHEET SHEET NO. 1
U.S. ARMY ENGINEER DISY., SAN FRANCISCO, C OF E
DRAVIN:. REPORT FILE NO.
cntor " oarenwov 196g. | 99=53-15
FXHIBIT C




AIR FORCE STATION

o TERERTR

pPACIFIC

*1/%‘_/%&_

& HORIZONTAL & VERTICAL CONTROL

Ls

¢ - COORDINATES
MON. or 8.M. DESCRIPTION Y HORTH "X EASY
CANNERY oM Brase Cap > | 809,854.28 | i,e39,606.28
WO Ha 8 oM Biam G 13 | 810,101 | Las329.28
KA1 S, of € Ol $13,408.18 | 1,430,600.58
X2 oG of B, Ok 5259.08 | 1430012 83
*R-3 $10.C.00 € Dusk 813,134,238 | 1,434, 76468
xi-4 .80 K. Dink Snen | uasezsers
%R-# WL RCE 5438 | 0ee, 75337 | 1432,547.00
«a-g sedete o, | e2soeir [ rasasien
KR-7 $14.Cof £ Ok BiZAC.I0 | 1434778
xA-8 Bang Cap n 8P 412,928.43 | 1,435,018 30
KR-9 wl& pAi e $13.219.08 § 1435274 99 §
xa-0 96 Cof € Dik 213,360.30 | La953.2
x&-u B16.C.a1 £ Oum PITRTTPTE PP N
xa-2 PRI Y™ sinura | Lesane
*n-13 4ot € Oisk ae,re7n | 007,509 68
[Ty $10.6 o £ Gk at160821 | 143840872
-1 seeCo toan s | asosende Luasasero
“Mouno" USNGS. Dok LAl 20 L ppraer st
CwiLiamst YSNDS. Disk 0asrese | 14300200
TWILLIAMS -ECEY U NOS Dk nyz20.4 § as0T2e.8
cenan 3L 8015233 | 1455,001. 20
CEMETERY (X193 B03,124.30 | 1,445,000 54

€

D

1,440,00

NoazT

AewRliga

Ponsen®

e,
.

ON-i-A-60A

Townsite

FR3

A o»—t Aig
262 wOP o.x.

Klumcth/@/ oI 1-4-50

A ZAHY'I B!

~

OM-i-A-65A

MYNOT

| '.‘\Olbbl el

woRTH

LAmaent
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SEMI-ANNUAL REPGRT
FOR
INSPECTION, MAINTENANCE AND OPERATICN OF
ELAMATH PORTION
OF
KLAMATH RIVER AT AND IN THE VICINTTY OF KLAMATH, CALIFORNIA

%i FLOGD CONTROL PROJECT
ﬁ DEL NORTE COUNTY, CALIFORNIA
A
T -
H Period from Submitted by
g D
to ate
i
o
INSPECTION CHECKLIST
ITEM: : LOCATION AND EXTENT OF
NO, : FEATURE ;. MATNTERANCE REQUIRED
1 : Riprap condition
2 : Drainage ditches condition :
. 3 & Drainage culverts condition H

4 : Weeds or undesirable vegetation

5 : Accumulations of drift, trash
or debris :

ew [u

6 : Unauthorized excavation and :
ivose backflill :

PR

7 ! Unauthorized encreachment on
: rights-~of-way :
, , ’ |
8 : Gravity drainage system:

H a. Relief wells

: . Outlet culwert :

c. Slidegate :

. : d. Flapgate S

EXHIBIT E




INSPECTION CHECKLIST

.+ d. -Batteries and electrical

{Continued) | é
e ‘ T IDCATION AND EXTENT OF |
NO. : FEATURE : : MAINTENANCE REQUIRED -
9 ; Mechanical'&rainagg_system:* :
P Eﬁginés | :
; . bs Pumps :
; e Eﬁgine‘controls

- i
.

: equipment

: e. Otﬁe; maintenance.'ﬁ o
10 : Non-compliance with £lood plain

: usage regulations: :

; Ae Zone Fp-1 .

; b;” Zone FP-2 .‘ . . :

-1 ¢. Zone FP-3

EXHIBIT E




MAINTENANCE CHECKLIST
$2E MANUFACTURERS LITERATURE FOR PROPER MAINTENANCE PROCEDURES
(HOURS MEANS SERVICE HOURS)
FREQUENTLY| 10 HOURS AFTER 50 HOURS | 250 HOURS | 500 HOURS | 1000 HOURS | 2000 HOURS
AS NEEDED | DURING |  OR EACH OR " OR OR OR SEMI- OR
‘ OPERATION |  DAILY STORM WEEKLY MONTHLY | QUARTERLY | ANNUALLY ANNUALLY
Gravity Dtainage System
Check for free movement of flapgate X X X X
Check for debris in ditches X X X X
Check for debris in inlet structure X X
Check for debris in outlet pipe X X
Check for debris that would prevent closing slidegate X X
Check operation_of slidegate X X
Lubricate gate lift \ X
Check relief welis X
Check power wiench X
Mechanical Drainage System
Pumps
Check lubricator oil level X X X
Check oil drip rate X X X
Remove debris from pump bell. X X
Right Angle Gear Drive
Check oil level X X
Change oil X
Drive Shaft X
Engine
Start, run and stop (disconnect driveshaft as needed) X
Check crankcase lube oil pressuie X
Check crankcase lube oil level X
Check crankcase lube syslem : change oil & filters X
Check fuel pressure gauge X
Check fuel level X X
Check fuel tank - drain water and sediment X
Check fuel priming pump and priming fuel system X
Clean primary fuel filter element X
Replace final fuel filter element X
Check day tank X
Drain fuel tank and replace fel, X
Check anti-freeze. reading X
Drain and replace anti-freeze| = X
Check cooling water temperature L X
Check cooling water level %
‘! 4
"EXHIBIT F SHEET 1 0F 2



SCOMTINUANCE OF i MAINTENANCE CHECKLIST

-

FREQUENTLY

' 10" HOURS

AFTER

50 HOURS

250 HOURS

500 HOURS

PR Dl v i o M

{ ‘ 1006 HOURS | 2000 HOURS
‘ AS NEEDED DURING OR |2 EACH: . OR OR OR OR SEMi- OR
" vt OPERATION | - DAILY: STORM WEEKLY MONTHLY | QUARTERLY | ANNUALLY ANNUALLY
Engine (continuation) :

Radiator fan beit - check wear and adjust X

Radiator fan belt - fubricate ; X

Engine jacket water system - check for leaks X

Check battery charging rate X X

Check battery fluid level | X

Alternator belt - inspect and adjust ‘ X X

Batteries - check installation and general condition X .

Clean crankcase breather X

Air cleaner service indicator - check and service X o

Empty two stage air cleaner dust cup . X

Air cleaner elenient - install replacement element X

Air cleaner - install new filter element "

Single stage air cleaner - install replacement element X

Two stage air cleaner - install replacement element X

Clean used air filter elements X

Service air cleaner pre - cleaner X

Service tachometer drive X

Safety shut - off control - check opetation X

Intake and exhaust valves - check adjustment X

Intake and exhaust valves - adjust X

Valve rotators - check X

Other : .

Float switches - check for binding in well X X X X

Trashrack - removed debris . X X : X X

Discharge pipes - inspect X

SHEET 20F 2




o T .

LANDSIDE

Water Surfoce

RIVERSIDE

Existing Leve—_——_— T

NOTE:

BOTTOM WIDTH TO BE NO LESS THAN
11 TIMES HEIGHT.

BE SURE TO CLEAR SAND DISCHARGE.

TIE INTC LEVEE |F BOtL 1S NEAR TOE,

SECTION A-A

NOTE:

DO NOT SACK BCIL WHICH DOES NOT PUT QUT

MATERIAL.,

HEIGHT OF SACK L.OOP OR RING SHOULD BE ONLY

DISPLACED AND BOIL RUNS CLEAR.

BOIL.,

Sandy Stratg — — ————— — — tI
B — B |
ELEVATICN
M i
TRt 3
i | |
#I ] g
— ""'H [T 1
shi] | i
2] | :
e e :
il |
2 w a
PLAN B8-—B
SUFFICIENT TO CREATE ENOUGH HEAD TO SLOW DOWN
FLOW THROUGH BOiL S0 THAT NO MORE MATERIAL IS
NEVER ATTEMPT TO COMPLETELY STOP FLOW THROUGH
SUGGESTED METHODS

DEAYN:
TRACED:
CHECKED:

OF EMERGENCY PROTECTION
CONTROL OF SAND BOILS

1.3, ARMY ENGIMEIK DIST, SAN FRANCISCO, C OF E

FILE MO.

DATED JUNE 1972 99-20-274

EXHIBIT G PLATE

1




ok THEE

oII

E
e
p——————

S sivs — — —

]
e e | A

‘:_._N___
;x%‘* ;};{ 12" x 12-0]

ough Boards
g 4

T . ]

—

o
DYMNM /[ /74
{'&

|

'H x 4le 2“"6“

[

h -
N A TR L LY P vy

N
N AN AW, S w—— — ———

H

"xi2"x12'-

=]

SECTION A-A PLAN

RIVERSIDE 2"x4"x 2-0" Stakes LANDSIDE

Baling Wire
Sacks of Stones -

SECTION
Bill of Malerial For 100 Feget
LUMBER
56 pieces | x 12" x 12 —0"
22 pleces [ x4k 2 -6 SUGGESTED METHODS
ieces X x — :
%32 pioces 2" x 4" x 2 — o OF EMERGENCY PROTECTION
¥ (Sharpened) MOVABLE
__WIRE WAVE WASH PROTECTION
200 Baling Wire
NAILS
4 ]/2 Ibs —Bd Nails #AWWY ENGINEER DIST,, SAN FRANCISCO, F?L[‘J;DE
TRACED- '
CNECKED: DATED JUNE 1972 99-20-274

EXHIBITG PLATE 2



OO T

RIVERSIDE EDGE OF LEVEE CROWN

SANDBAGS

N——"N
LENGTHS

VARIABLE

ALLOWAPPROXIMATELY | LAE/ \RIVERSIDE TOE OF LEVEE
FOR EACH PLASTIC SHEET

PLAN

Variable Lengths

Plastic Sheets LANDSIDE

RIVERSIDE

Water Surface

EXISTING LEVE

7 7

SECTION

NOTE:

LAY LENGTHS AS REQUIRED OF PLASTIC SHEETS
APPROXIMATELY PARALLEL WITH LEVEE SLOPE
AND ACROSS DAMAGED SECTION. WEIGHT TOP
AND EDGES OF PLASTIC SHEETS WITH FILLED
SANDBAGS AS SHOWN ABOVE.

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE

SANDBAGS

120 Saondbags and Piastic Sheets
as Required
{Palyethelene 6Mil Thickness)

SUGGESTED METHODS
OF EMERGENCY PROTECTION

MOVABLE
WAVE WASH PROTECTION

U.S. ARMY ENGINEER DIST., SAN FRANCISCD, © OF E

DRAWN: FILE NCO.
TRACED:
CHECKED: GATED JUNE 3972 99-20-274

EXHIBIT G

PLATE 3




Fero- T .

2. BEST MATERIAL FOR FILLING SANDBAGS 1S A FINE SAND OF COURSE SILT.

| Riverside 7 Landside 3

-2

Height - in Feet

!
i
{
I
|
[
!
f
1
|
I
T
I
!

3
I
i I
—t e e [
! |
i 3
i |
| !
1 |
——— e e
I f
! I
! i
i N
| 1

H
e e e o e e —

o aoe -

0 1000 2000 ©

Minimum per 100 Feet of Levee

SANDBAG LEVEE CROSS SECTION NUMBER OF SANDBAGS
| 0 | 2 3

| —— | | r—r—— | | e —— |
Scale in Feet

NOTE:
1, ENTIRE BASE TO BE CLEARED AND SCARIFIED.

AVQID, AS MUCH AS POSSIBLE, THE USE OF COURSE GRAVEL AND HEAVY CLAYS,

3. FILL SANDBAGS 1/2 TO 2/3 FULL, 50 TO 60 POUNDS, AND LEAVE ENOUGH FLAP
TO TURN UNDER. DO NOT TIE.

4. NUMBERS SHOWN ON THE SANDBAGS ARE FOR THE GENERAL ORDER OF PLACING
THE SANDBAGS TC GIVE THE HIGHEST PROTECTION WITH THE MINHMUM NUMBER
OF SANDBAGS.

5. WHEN BAGS ARE PLACED, FLATTEN QUT AND FILL VOIDS BY MASHING BAGS WITH
FEET AND VIGOROUSLY TRAMPING EACH COURSE OF THE LEVEE SECTION. PRCVIDE
A LEVEE SECTION AS IMPERVIOUS TO WATER AS POSSIBLE., ALTERNATE DIRECTION

OF SACKS AND STAGGER JOINTS WHEREVER PRACTICAL.

6. THE ABOVE SECTION 1S BASED UPON AN AVERAGE IN PLACE. SANDBAG SECTION OF
4" X 12" X 18",

SUGGESTED METHCDS
OF EMERGENCY PROTECTION
SACK TOPPING

1.5, ARMY ENGINEER DIST., SAN FRANCISCO, C OF E

DRAWN: FILE NO.
TRACED:
CHECKED: DATED JUME 1972 99-20-274

EXHIBIT G PLATE 4




Lk mﬂpzﬁrﬁ

RIVERSIDE

I'~6" Deep —

Crown of LevaeE:

7

FEH L NI A LSS,

Y

2u : 4” x 6‘-——0”
M2t w1z -o"

SECTION

x12"  2-0"

= a

A

%m‘“‘b

p——1

,..-1__,_4-(_‘,-' ,.,,.r,,-..’/

=

e e - o

FRONT ELEVATION

Bill of Material For 100
Linear Feet of Levee

LUMBER
25 piecas | x 127 x 12 -0
17 pieces 2" x 4" x 10 —-0¢"
%17 pi 2" x 4" g — 0" N
¥17 dieces 2 x 4" x 2 —o" SUGGESTED METHODS
* (Sharpened) OF EMERGENCY PROTECTION
I'1b sr:A“r_.aSus LLUMBER AND SACK TOPPING
21b 1B6d nails
SANDBAGS
110C bags %WM ENGINEER DIST., SAN FRANGISCO, rriuo'uoi
TRACED: '
CHECKED: DATED JUME 972 99-20-274

 EXHIBITG PLATE 5
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* BoRROW AREA B°

BOUNDARY

Mo excavation wilhie
These limity.
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INTERCHANGE
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BOUNDARY

KLAMATH RIVER
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Cloyey Sandy Gravel, gray £ Gepthg
gfvwn, dry (dorrp below 29 Y,
hord; generally /% ° fo 2" 49
size;cobbles 6{0 & “dom. g g

Chyey Sandy Grove/,gray,
0{17)7;7, dens-i 7 ﬁ/, ieﬁé/_/y M
%" h 8 size ;cobbles B 6 dram.

Cloyey Sitt, brown, domp, sof.

Cloyey Silly Sand, brown, derng, /39
tase,, very fine. SM
Troce of grave/ (1 % / siedbelow 52 50

Sondyy Gravel, brown, loase, domp St
fo mwoist; Frace of ::/o_y,

Grove/, brown, wet, locse, generally g2
%62 size; cobbles to 6 Ham,
trace of sond £ cloy. 6P

Grovel, gray, wet, loose, generally
%4 %2 size; sorme cobbles o "

& "l ; Yrace of sord. &7 P
rave/, gray, wet, loose . .

Grovel, 9y, we?, loase, generolly 70
5"l 6 'size; some cobbles GP
fo_ 0 max. size.

Sencyy Groval] gray, well leose 359
sand /s coorse.

Grovel, gray, wet loose ; occasiondl
cobbles fo 7 ‘mor. size. 5/2'02

Sordy Gravel, gray, we?, foose. 2
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Grovelly Cloyey Sand(Fl), 4ol 23 e
brown, domp, s/t fricble.

Gr 2 Sot8,A.20. < 5

Cloyey St gray, domp, very 07 =
s0/t. 2

Clay, gray, moist, ao¥, faf. 148 35 o

_Q_/ 55 45 5C

Clay, gray,moist,wery soft, fof. 37 \#213515¢

Cloyey Sit?, gray, moist, very sof?. 20¢
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Sty Sond, brow, domp, s, Gertha o

ine.
2
domp, sof?, .

Cloyey Sitly Sond, brown, domp, g 7 s
very loose 1o loose, fine. 7 ///of M

Silty Clay, gray, moist, very sof¥, "

.t//'c@/. gjf

Cloyey Sitty Send, groy, moi's?, 5
very .so/r{ scotfered wood 6 P
'&vj /7‘)9/7/ 8. GM—‘

Cloyey Gravelly Sand, groy, we?, 2

‘0058 . 2/

Sandy Gravel, red, we?, locse /4" 0 GP
Ao 1% “size; cobbles Yo & mar.  S* 5P
Streak of coarse grove/ ®23% 25“; GP

Sondly Gravel, gray, wet, foose, &7 Py
%"l 2 "size; occasionol cobbles

% 6 ‘mon. 30¢
Layer of Sitty Cloy (027 @ 289
Gr. 58, 52,38, /7. 3.

Exploration holes EF-6 and 2F -3 are beyond the
downstream limit of project.
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J/?/ Clo ]?; 50/7/;‘ _6/‘01///7 s #0 C/oy; j/ Sandy Sit?, brown, r/am,gpe #ho
0/77/0,50 ,Ve/‘)/ 7€, SM sor’. SM
Gray below 4. 52
5/'/3// Claye )]/{yé‘ﬂﬁd, /br‘o wn, C'/f;yegy /50/70_/}/ 5/;; fro/wn,é//noxs/ 69
amp,sort,very rrne ; 0 wel, very soft fo Jriable.
Iron scrop, //'/e/onc/ debris ML So. 4/, F1. 5. oF M
between 52and 6°.
1% Sitty Cloy, brown, wet, very s
«5//{/ C/a'yey Sond, brown/ ML sof? %o sor?. /32
moist, soff, fine. /5% ) ) /5@
Sitty Clayey Sand, groy, ML Cﬁie)’ Sitly Sernd, groy with e
moist, sof¥, very fire. 8¢ p: "”":S:’;E;’;’_';,z’"p) so%,
SP- ‘ine. 3 7. , v
Sondy Grove/, 9y, % brown, SH Sandy ﬁmve/:_yzzy/’sﬁ brown, 9% K%
wet, Joose 12 /o 2 s , 2ef rosty ér-own B é:/&’-’}, wet, ez? T
occasional cobbles fo 6 mor. loose, fine fo medivm, 242 oM |
Gr. 75, Sa.l4, Fi./. ér rounded, some cloy. &P
Y 2! Gr.36, 50 539, F. 5. 25¢
Gra VE/; gray, wef, / ose, Ve &7 6P Sondy Gravel, gray, wet, loose, gf
4 2 "size ; occasiono/ fira Ao rroech
a 509 fine ; furn. 300
copbles fo 6 “max. Sondy Gravel, gray, wet, loose,
Sandy 6"/7 Vf/JY Gy, we f, medium o course, cobbles
foose, %" fo & size. 2F-10(7F ) fo 6 size. Gr. 58,50 41,3, /. 2FH (7F-E)
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Gerth Gravelly Cloy, (4, brown,duml P
/9 sC sht. 50 3
“° Clyey Gravel, i), b 20 ¢
G'r:/ve/é; 5;/5// (5 figh? brown, 3 6c Q”};g; / Z;‘;’ ), brown, 59 - -
by, hord.
Gravslly Cloy, (Fll light bromn, 87 T | Govel, (Fll). brown, domp, 6 p
dorrp, SEH fo very stiff. very dense ; some boulders. 09|
Sitly Lﬁl‘anc/ Cly, //‘)7"//),06/;4 "o C‘/aye)/ Grovel, (1Y), brown, 29 4 i
brown, damp, Hrm fo s, g ec wel, chnse fo very dense. g RES ¢
serme woodkogments. 50 Srroll amount of ork sheared — 4TS Iz*
Gravelly Clay, brown, dermp, 70 Ge shale. @ /52, ! /6%
frrm 1o sHfF. /89 Gravelly Chy, (Ftt), brown grey,
Clay, dark gray, derrp, Firm fo o 20 s¢ moist, stif¥,; wood fragments. ol 17 I_&
st 20 23 R% Cloy, fon,domp, very 5//;{5? Jean. 20
G‘rave/é; ié/f/;{é <5Z70=//; fnzjfﬁ £ 230 23”"79 ?/izg o 10 size ® /3 cH
green, dory A 4 ) £, - R
dense, some wood fragments. 259) l&' Grawlly Clay, fen,moishstir?, leon. 2¢?
Grawelly Sandy Cly, dork y/?/, 278 Clay, {Zandy Shaty Gouge), dork gray, 0 sc
{5ard is greeny, moist o wet, feficl; 0 |30 /6 Mo domp, sir¥, fean, some pebbles.
sorne. wood Fragments. sod—1e8 175 B¢ ‘-k 632, 50.25,F5. 43,6 75,424,
Becorres wet § sof below /52, PRIV Isr G6r.87 . 43,/ 30;6:2.78
Soncly Gravelly Clay, dork groy(sand 9 {24172 Boc Gravelly Sand) C/‘Z}’/ Sandy Shaly 7 s¢
/3 green),wel, wery sof?, e//"o/, 24° Gouge), oér/ - groy, moist, s ,
Sordy Cly, green, dormp, sH7%; 7 1251/5 g5 same cobbies and bouvlders 1 27,
same cobbles and boulders. 79| 9 |39 45 s Gr 10, S0 46 44,6275, X128 7 s¢
Sorcy Grovelly Cloy, dork gray, damp, Grl3 S0 44 Fi43,6-87%, dy-I%
oAH. Wy be weotthered sheored 26115 Neclm\-G-40 2425 8627645131 0%
shote) \ Grl2, S0 45, 1.33,G:C71 k(30 N
&r86, 50.3/,F7./13.G277 =
7 1241/5 Jsc - ’ e o)
Clyey Gravel, (Pl groyseobbles 49" G
7”d5°”%’ s ‘7’7/7-4’ f dlarm). 8 SC &‘707; Gouge), dor#k gray, demp, 6 SC
Sithy Cloyey Grove!, (1) brown vegy sH7, some boultlers
{gay, morst, some cobbles. 50° )
Gravelly Sandy Clboy, (Sond),
Clryey Grovel, (911}, bronn, mois? * e Shaly Gouge ), a’a}:’é e ,);’amp 532
Cravely Sond, gray, dernp, fine , 559 b moist, very SHIF b hord; 55 f_
lfoose. . occasional cobbles and boulders. 57 Refusol
Sorme wood frogments ® 4. / e Grovelly Sandy Clay, (Sondy
50:2 ;m_ya,:;(} focse, ;‘/‘ne ; i’ﬁa i/l %y_gf}, dark gray, dry,
0 W¢ ’vy’??@” . 7 g rrooe,
Songy Grovel,gray, ~m9/, foose,; 8 se ’
ma/'né« %" 2 size. A
GC
Grave/, groy, w’ﬁ/'/a, greer, Block, & joc X - 144
wet, loose,; [0 5 size. 6 s
Gravelly Send, groy, we?, loase,
enerally /'size. 4 l;.scc
Sondy Grovel groy, wet, loose, 72415 o] Shole, dark groy to block, sof
pea grovel. Lrod.
Jaﬂé/ Gravel, groy, white, green, ; s ; ‘; ogg}/,:z /:3/52222 i /)oe:;ed;
we/, loose, / ”/o 4 .{/ze; some occosional boulders of
cobbles fo 6 "mar. size. 0@ guartzife ond siffsfone.
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Sifty Sand,, brown, damp, i S Serd), brown, slightly demp,
s@, /;'/7_@. k4 foose, Fine .
pr Clo ye%/ i/:;, groy with brown
rustf spofs , domp , sof?,;
Clyey St browr, domp, , o scottored wood fragments,
very sort. -4 o .
Sy Sand. brown, dme, | R Clrey gy mith
bose, fine. 2 vei;/ ;;‘;5”:’:7:;0’;7 7’//2‘;/ 7
; V-4 ” 17X07S.
Ja;jflnpc/i);% :5//‘ b/'OW/'?,. .y_/_;ﬂ Py w Cho, 970, mo/s/, soff.
Sard) Coey S, oy o0 S S R s
With rual apots,domoysolt iy seis

sP Grave/, gray f white,wel, foss,
garerally /2% “size.

Sand, gray, wet, lose, fine. 204
Sandy Gravel, brown, we?f, 2

lovse, /s "fo //6" size

M Cloyey Sitt, gray, we/, very sof?,
P andy Grove/, groy, wet loose,

axcasional cobbles o 6 "s/ze.

Gravelly Sand, brownish
gray, wet, loose.

Sandy Grovel, groy, wel, loose;
sorrs cobbles fo 5" s/ze.

Rock Fill, & o 8 size.
Cloyey Sund (7 Fil), block, demp,

hose, fine.
JFrace of grave/ ® 52,

C@/qy Sord, (Fll), brownish bbck,
domp, loose, fine some shell
frogmen’s.

Gravelly Cloy, (Fill), light brown,
domp b mois?. :

Clayey Grovel, (Fill), light brown,

wet, loose.

Grovel)} 5%_7/_,%///, Light brown ,wet

C&./2 S0 3, /812757, & /9

Clay, groy with fon spols,domp,
;%’?Z)é}’ very st .sc‘a//erei
rodules, cobbles and axasiono/
boylders, g - /7

Clay, dark gray, damp 5% fole
scotfered rodufes and coblbles,
ond occasiona/ boulders .

Shale, sandy, gouvgey, dork gray
fo block, soff #o very sorY,;
scatfered nodules and cobbles
o/VE(, 60/'/ g{/a/‘/z//e aﬁJ
siltstore . Gr.l7, So. 48, F7 35,

Shate sondy, gougey .dark gray
b block,soff b moderotely hard;
scotfered nodules and cobbles;
accasional boulders of very
bard quartzifs and silfsfone.
Gr. /8, Sa. 45, /7. 37,
Sondstone and Shale ; sondstone
s gray, wel, hord; shole /s
black,we?, s0f?, sheared.
Sand'stone, yr;y, hard,some

veins of colcite.

LEGEND
W= Moisture content (%)
LL s L/gwk/ Limit (%)

AL * Plastic Limit (%)

LC ~Loborotory clossiticotion

G 'Jpec///?: G{aw{}/

Gr./0 = 0% grave/

50,2080 % sand

F.70 =70 % fines

N =frea woler kevel of completion of fole.
¥ Undisturbed push tobe sample.

(7F - ) = Companion hole for undisturbed somples
X Oy welght, ZB/C/‘_

MOTES.

1. Elevation indicates approximale groundsurfoce of
boring locotion. Llevoltions are bosed on the
daturn of Meon Seo Level.

2. Soil classifications are in occordance with Mifitary
Stondord 6198, Uhified Soil Classitication Lfy:/em ’
revised /8 June /968.

3. Field visval clossifications ond descriphions os
described by fhe inspector are shown lo fhe
//'y/r/ of the /439

4. Soif symbols showrr on the LC column ore bosed
on /0601'0/%//’/ visval classitication with fest dofo

on SS/CC/G aam,o/e.f .

S.Locotion of borings are shown on Sheets 2,3 4 4.
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4F-1
SAPRT2

CEPTH
0.0° SANDY GRAVEL , BROWNISH GRAY,

MOIST TO WET,LO0SE TU

MEDIUM DENSE, WELL GRADED,

ROUNDED , STRATIFIED.
APPROX. 10% COBBLES,
SOME TO 10" MAX.

65 GR.67, 5A. 33,
4F-4
SAPR 72
JEPTH
0.0 SANDY GRAVEL, BROWNISH GRAY,

MOIST TO WET,LOOSE TO
MEDIUM DENSE, WELL GRADED,
ROUNDED, STRATIFIED.

4.5 FINE ROOTS 4.5' T04.8'.

4.8 APPROX. 20% COBBLES,
SOME TO 10" MAX.

75 GR.65, SA.35

4F-2
S54PR T2
? 8, SANDY GRAVEL , BROWNiISH GRAY,
|5 MOIST TO WET, LOOSE TO

MEDIUM OENSE, WELL GRADED,
ROUNDED, STRATIFIED.

SILT LAYER 1.0' TO 1.5’
APPROX. |C% COBBLES,

SOME TO 10" MAX.

GR. 65, SA.35.

4F-5
S5APRT2
DEPTH
Q.0 SANDY GRAVEL ,BROWNISH GRAY,
WET,LOCSE, WELL GRADED,
ROUNDED.
38" APPROX. 20‘:. COBBLES,
SOME TO 10" MAX.
GR.6T, SA.33.

4F-3

S5APR T2

9.8

SANDY GRAVEL , BROWNISH GRAY,
MOIST TO WET, LOOSE
MEDIUM DENSE WELL GRADED,
ROUNDED , STRATIFIED,

SILT LAYER 0.5'T0 10"
APPROX. 15% COBBLES ,
SOME TO 10° MAX.

GR.70, SA. 30.
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o' 200"

GRAPHIC SCALE I » 200°

B-BACKHOE TEST PIT.

W:WATERLEVEL AT COMPLETION OF HOLE ON 5 APRIL 1972,

GR. 67 * GRAVEL (%)
SA.33 = SAND (%}

NOTES

. TOPOGRAPHY BASED ON AERIAL PHOTOS DATED

27 JULY {965 (FROM STATE OF CALIFORNIA}

2. FIELD VISUAL CLASSIFICATIONS AND OESCRIPTIONS
AS DESCRIBED 8Y THE INSPECTOR ARE SHOWN TO

THE RIGHT OF THE LOG.

3. COBBLES 1S PLUS 3" StZE MATERIAL .
GRAVEL (S MINUS 3" TO PLUS NO.4 SIZE MATERIAL.
SAND 1S MINUS NO,4 SIZE MATERIAL
INDICATED SANDY GRAVEL GRADATION DOES NOT

INCLUDE COBBLE SIZES.
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