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OPERATION AIm MAINTENANCE MANUAL
FOR

CHM'NELS A.1IID LEVEES OF THE
MERCED COUNTY STREAM GROUP

Section 1

mTRODUCl'ION

1..01. Authorization. The diversion ClU:Ollels of Ble.clt &seal
Creek to Bearcre--eita.na. OwP.ns Creak to 14ariposa Creak and cha11nels
as cleared by local interests were att;;horized as Ullits of the plan
of ~rovement for flood protection s·t;reams in the Merced County
Stream Group in San Joaquin Velley, California" by Flood Control
Act approved 22 Decsmber 1944. The authorization was based upon a
report entitled "Merced County Si,reams, California" printed as House
Document No. 473, Seventy-eighth Congress, Second Session.

1-02. Location. The diversion channel betwen Black Rascal
Creek and Bearcreek' lies about 4 miles east of the city of Merced
in central California and is about 1.5) mUes long. The diversion
channel between Owens Creek and Mariposa Creek lies about II miles
southeaster.ly of the City of Merced and is about 1.7 miles long.
The extent of this pOJ."tion of the pro.:Ject is shown on the locality
map of EXHIBIT A-l herevith. For more complete details see the ItAs
Constructed" drawings of EXHIBI~ B.

The streams comprising the Merced County stream Group rise in
the Sierra Nevada foothills of the central Valley of California and
flow in a general westerly direction to join the San Joaquin River
west of the City of Merced. The streams form two general groups:
Bear Creek with its tributaries, Black Rascal, Cansl" Fahrens" and
Burns Creeks; Mariposa Creek with its tributaries, MUes and Owens
Creeks.

1-03. Description of Project l·lorks.

a. The project covered by this manual and. as constructed
by the U. S. Corps of Engineers include the following:

(1) The Black RascaJ. Diversion Channel and levees
aJ.ong both banks for a length of about 10,000
feet.

(2) The Owens Creek Diversion Channel and levees
aJ.ong both banks for a length of about 8,780
feet.

(3) Gaging stations.
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/
b. Channel cleariDg work accomplished by' local 1nte1'e8'ts

to increase channel capacities 1ncJ.ude the tollowing:

'( '.\

(3) Bear Creek: 2,000 cubic teet per second trom " '.. 1.' .

its confluence with Burns Creek upstream to the
section l1ne common to Sections 11 and 12, T. 1S, /,1\(;'/ U .:\

R. 15E: 1,000 cubic teet per second trom head ot- Ii ~v-' ,,~,\~

Black Rascal Sloug1? upstream to Black Rascal Div- "
ersion; 4,000 c.t.s" trom Black Bascal Dive,..sion ~1}:" l'
to the confluence with Burns Creek. f ,', 1,1. :\

(4) Black Rascal Slough: Not less than 3,900 cubic /
teet per second and so that combined capacity ot ,;:H~u,d'l'
Bl ack Rascal Slough and Bear Creek is not less than
7,000 cubic teet per second.

(1) EDlargemont 01' the channel. ot HUes Creek to
provide a capacity ot 1,000 cubic teet per second., . n';'

~
section line cOJllDlOn to sections 25 and 26, r/"1{""' L.'~ I,'

T.&'.~~.\1 R.l5E. to El Bido HighWB¥_ -. f!",,4f114Jaj •
.~ .. ~ r ,'e1"f..tJ.4tA

(2) :Burns Creek: 2,000 cubic teet per second on
Burns ~ek from jots confluence with Bear Creek
upstream to the section line cODlllCn to Sections 3
and 10, T. 78, R. 15E. f let vo.aJ a...

(5) Owens Creek; 400 cubic teet per second from
Owens Creek Diversion to the bridge crossing at
the section 11ne common to Sections 29 and 30, T.
78., R. l6E.

,.,
l-

(6) Mariposa Creek: 1,000 cubic teet per second
trom Owens Creek Diversion upstream to the bridge
located 1n S.W. 1/4 of Section 10, T. 8s., R. 16E;
1,250 cubic teet per second trom El Dido H1stnnJ¥
upstream to Owens Creek Diversion.

1..04. Protection Provided. !1'he project work was designed to
protect about 136,000 acres 01' land, the City 01' Merced and cOJlllDmi..
ties 01' PlaDBda and Le Grand. During the irrigation season some
channels are used tor c1ra:1Dage and other cba1mels tor irrigation
purposes. On the Owens Creek Diversion Channel the project design
tlow i8 400 cubic teet per second. tram Owens Creek to Mariposa Creek.
On the mack Bascal Creek Divers10n Channe1 the proJect design flow
is 3,000 cubic teet per second trom mack Rascal Creek to Bear Creek.
Channel capacities tor MUes, Burns, Bear, Black Bascal, Owens and
Mariposa Creeks are as listed :in paragraph 1-03 of this manual. On
the Owens Creek Diversj,on ChBQnel the grade 01' the adopted flood
plane varies :in elevation from 240.5 feet on the upper end to ele~.

tion 234.0 teet at the lower end. .On the mack Rascal Diversion
Channel the grade of the adopted tl.ood plane protile varies trom

2

"-

J



J

elevation 203.0 feet at the upper end to eJ.evation 200.0 feet at
the lower end. All elevations are referred to mean sea level datum.
A freeboard 01' at least 3 feet above the project flood. plane has
been provided on levees constructed for this project.

1-05. Construction Data and Contractor. Construction contracts
required. by the U. S. Arm:! Corps of Engineers to com,plete the project
'WOrk as described under paragra.~ 1-03 of this manual was as follovs:

0.. Construction of the d1version chamleJ.s, B1aclt Bascal
Creek to Beer Creek and Owens Creek to 14a::':1,po!l3 Cr5ek
and Gaging stations was aacomplished under Cont'l'act No.
DA-04-161-ENG-1376 by the stockton Construction Cbmp~
and completed on 13 April 1956.

1-06. Flood Flows. For purposes of this ma:lual, the term
"Floodft of "high water period" shall refer to flovs when the water
surface reaches or exceeds the following:

a. A reading of 14.0 on the gage located on the lett
bank of l3ear Creek at the McKee Baad.

b. A reading of 8.0 on the gage located on the left
bank of the Black Rascal Creek Diversion chaDnel at
Yosemite Avenue.

c. A reading of 5.0 on the gage located on the right
bank of Owens Creek Diversion Channel at Mission Avenue.

3



SEcmlOO II

LOCAL COOPERATION REQYIREMENTS

2...01. l!f'.9!,).=hr~~fLocal Co0'E!!.ration. In Bouse Document
No. 473, 78th Congress, Second Session" the Chief ot Engineel-s
recommended construction of the Merced County S-t1:'eom Group Project
subject to the conditions that the state ot California. or other
responsible 10caJ. agencies give assurances satisfactory to the
Secretary of War that they w:Ul (a) proviCle without cost to the
United states all 1a:lds, easements and rights-of-way necessary for
the construction; (b) bear the expense ot all necesss:l7 highwq and
utility changes; (c) coJDI>1ete the enlargement of the ~hannel of
Miles Creek and restore the channel capacities of Black Rascal,
Burns, Bear, O'Irens and Mariposa Creeks.-1n...acccrdance with the plan
of the District Engineer; (d) hold and save-.the United states free
from damages resulting from consotruction of the works;" and (e)
except for the reservoirs, dams, ancl appurtenant gages" ma,in·;;s.in
and operate the compJ..eted project works andex1stinScheJ1.nels.o.1n
accordance with regula.tions prescribed by' the·· Secretary of War!

Legislation authorizing part1:c1pation by' the state of California
in the project was enacted under the California Statutes of 1955
00.321, and 1s cited in Bection 12650 of the state Water Code, which
is quoted in part as follows:

tiThe plan of improvement for flood protection on various
streams in the Merced County stream Group in the San Joaquin
Valley is adopted and authorized substantia.1ly in accordance
with recommendations of the Chief of Engineers in Bouse Document
Numbered 473, seventy-eighth Congress, Second Session'" - .1'

2-02. Assurances Provided by Local Interests. ~e state of
California by' legislation enacted in 1955 bas agreed to furnish the
required cooperation. Section 12650 of the State Water Code states
in part:

"Notwithstanding any estimated cost to the state contained in
this section, local cooperation which shall be furnished by'
the state in connection with the plan of improvement for flood
protection on various streams in the Merced County Stream Group
in the San Joaquin valley, adopted and authoriZed under this
section shall include, without limitation as to the generality
thereof:

(a) Enlargement of the channel of Miles Creek to the
extent indica.ted on Inclosure 3 of House Document Numbered
413, Seventy-eighth Congress, Second Session.

4



(b) .Acquisition of lands, easements and rights-of-wq
necessary' for construction of the foUowiDg diversions
to the capacities indicated:

(1) Owens Creek Diversion, 400 cubi.: feet per
second.

(2) mack Rascal Diversion, 3,000 cubic feet per
second. t

.I;'" ~
(c) Providing the following capacities of the various C.dfl4~6
creeks: •••••••••••" , ~ 1/0:/

2-03. ~ter to the ~ie Rec1!JD3.tion ~. Responsibility
tor operatirJg and mainta,1niIlg the cODq:lleted works was otfic1alJ.y
transferred to the state Reclamation Board by letter dated 8 september
1956, as shown on the incJ.osed letter at transfer, EXHIBIT F.

5
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SECTION III

MAINTENANCE A~TD OPERATION - GENERAL PROcroURE

3-0L Referel1c.Lil1. Approved R~~ta,!:;ions. This manual :J.s
submitted in accordance wi'ljh proVidions of Title 33- Na.-viga;l;ion
and Navigable flaters" Chapter II" Corps of Enginee;t>s" Dopartment
of the Army" Pa.:r1t 208 - Flood Control Regulations" Maintenance and
Operation of Flood Control Works" approved by the secretary of the
Army" 9 August 1944, a cPTlY' of which is included as EXHIBIT AJ Sheets
1 and 2.

3-02. lntenl# of Re~aY..2!!!. The general intent of the ;t>egulat
ions approved by the Secretary of the Arm::! is stated in paragl'aph
208.10(a)(1) as follows: "The structures and tacUities constl'UCted
by the United states fo;t> local flood protection sha.ll be continuously
maintained in such a manner and operated at such times and for such
periods as may be necessary to obtain the maximUm. benetits. n

The principal mission of the Corps of Engineers" during flood
emergencies" is to insure that flood control works are proper~ oper
ated and main'l;ained and offer technical advice to enable local in
terests to obtain maximum flood protection. All other matters become
secondary and will yield precedence to the accODq)lisbment of the above
stated missions. Du..~ flood periods loc:ll interests maintain close
liaison with the office of the District Engineer, Corps of Engineers.
However" in the event it is e,~dent that all avaUeble coun'l;y and
local resources are insufficient to cope with the s1t.uation and the
necessity tor an eJl13rgency proclamation is anticipated, requests for
state assistance in flood fighting should properly be made direct to
the Division of l'later Resources l which is the State agency designated
by the Directors of Public Works" to receive requests from local
agencies for assistance in flood fighting. ~is agency is authorized
to request Federal assistance trom the Corps of Engineers when State
and local resources are insufficient to cope with the situation.
Therefore" it is desired to errq>has1ze that requests for Federal
assistance in flood fi~ting should be made only when it is evident
that CountyI State andlor other local equipment and manpower will
be exhausted and local resources are insufficient to cope with the
flood emergency situation.

3-03. Plgpose of this Ma.nlle~. In view of the large number of
local flood protection projects authorized by Congress and the repeti
'tious nature of regulations to govern maintenance and opera'tion of'
each indiVidual project, and in order that local interests ma,y be
f~ aware of the extent of 'the obligations assumed by them in
furnishing assurances of local cooperation for projects to be con
structed in the tuture" the general regulations described above were
established by the Secretary of the ArIrq. The general regulations
approved by the Secretary of the Ja:rrq" August 1944, were intended to
be eutticientJ¥ broad in scope and general in nature as to be app1icable
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to all flood-controJ.-projects for which such reguls:tions are required
by law. Section 208.l0(a)(J.0) of the regulations read as tollovs:
It~e l'Tar Department will furnish J.ocal interests with an Operation
and Maintenance Manual for each completed project, or separate use
ful. part thereof, to assis·1; them. in carrying out their obligations
under these regulations." This manual has, therefore, been prepared
to furn1sh local interests with information on a major unit ot the
project works and advise as to the details ot the operation and
ma1Dtens.nce requirements applicable to this particular unit" to
state procedure required by the Department of the Arr!Jy" and to
1ndicate satisfactol'y methods of flood-fighting operations and
emergency repairs. The project works are to be maintained and
operated in accordance with the Flood Control Regulations referred
to above and interpretations thereof contained herein.

3-04. Definitions. As used hereinafter" the term "Superintend
ent" shall Qe datined to mean the person appointed by the 10caJ.
agency to be directly in charge of an organization which w1ll be
fuJ.J¥ responsible for the continuous operation and inspect10n of the
project works; the term "District Engineerll shall be defined to mean
the District Engineer at: the U. S. ArrJu Engineer District, Sacramento
Corps at Engineers" or his authorized representative. The term
"right bank" or "left bank" shall be defined to mean the right or
lett bank or side, respectiveJ.y, of a stream or channel when facltlg
downstream.

3-05. ~ral Provisions of Regulations. In addi"tion to that
quoted in paragraph 3-02 above" the general provisions of the Flood
Control. Regulations, contained in paragraphs 208.10(a)(2) to 208.10
(a)(9), both incJ.usive" are quoted as follows:

n(2) The state, political subdivision thereof, or
other responsible local agency, which furnished
assurance that it w1ll maintain and operate flood
control works in accordance nth regUlations pre
scribed by the Secreta.r:r of War, as required by' J.aw,
shall appoint a permanent committee consisting of,
or headed by an officiaJ. hereinafter called the
"SUperintendent,'· who shall be responsible for the
deveJ.opment and maintenance of, and directly in
charge of an organization responsible for the
efficient operation and maintenance of all structures
and facilities during flood periods and for continuous
inspection and maintenance of the project works during
periods of low water, aU without cost to the Un!ted
states.

(3) A reserve supply of materials needed during a
flood emergency shall be kept on hand at all t1Jlles.

7



(4) No encroachment or trespass which w1ll adverseJ¥
affect the efficient operation or ma1ntenance of the
project works shall be permitted \..tpOn the right-ot
wq of the protective tacUities.

(5) No improvement shall be passed over, under, or
through the walls, levees I 1JIWroved channols or
tloodways, nor shall a:rq excavation or construction
be permitted w1th1n t119 llmits of the project right
of-way, nor shall arr:r change be mada in any features
of 'the works wi'tbout prior determination by the
District Engineer of the tolar Depanment or his
authorized representative that such improvement,
excavation, const:'\1ction" or alteration will not
adversely affect the functioning of the protective
f'acUi1iies. SUCh im,provemeDts or alterations as
mq be found to be desirable shall. be constructed in
accordance with standard engineering practice.
Mvice rega.rd1ng the effect of proposed improvements
or alterations on the functioning ot the project
and information concerning methods ot construction
acceptable tmder standard engineering practice shall
be obtained trom the District EngineerJ orI it other
'Wise obtained, shall be submitted for his approval.
Drawings or prints showing such ~nts or
alterations as fina"Y constructed shall be furnished
the District Engineer attar completion ot the works.

(6) It shall be the duty of the Super:Lntendent to
submit a semi-annual report to the District Ens1 neer
coveriDg inspection, maintenance, and operation ot
the protective works.

(1) The District Engineer or his authorized repre
sentative shal1 have access at all t1Dles to all
portions ot the protective works.

(8) Maintenance measures or repairs which the
District EDgin3er deems necessa--y, shall be promptly
ta.ken or made.

(9) Appropriate m~asures shell be taken by local
authorities to insure that the activities or aD.
local organizations operating public or private
facilities connected with the protective works are
coordinated with those ot the Superintendent t s
organizatio:'J. d.uring flcod periods."

3-06. Assistance tD!...r~shedbY the District Epg:J.neer.
The District Engineer will:

8
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a. Furnish to local interests uAB Constructedll

drawings of the project works at the time they are transferred.

b. Make period.ic inspeotions of the proje~t works and
notify' looal interests of a:DY repairs or maintenance masures 'Which
the Distriot Engineer deems neoessar,r in addition 'to the measures
taken by looal interests.

o. SUbmit to the Office, Chief of Engineers, aJJ. cases
of non-oompJSance with full details thereof for determination of
corrective measures to be taken.

d. Make prior determination that e:ny proposed encroach
ment, 1m,provement, excavation, or construction within the right-of
way, or alteration of the projeot works, will not adversely affect
the functioning of the protective facilities, and to :furnish local
interests with an approval thereof' in writing.

e. Assist J.ocal interests as 'IIJB'3 be practicable, in
their duties of ascertaining storm deVelopments ha.ving flood
producing potentialities, assembling flood-righting torces and
materials, and initiating and carrying out flood-fighting operations.

3-07• Responsibilities of the S\!p~rintendent. In line with
the provisions of the Flood Control Regulations, the general duties
of the SUperintendent include the following:

a. ~!J.inin5 of K!,"l Personne~. Key' personnel shall be
trained in order that rE:glllar maintenance work 'tJ12:Y be performed
efficient~ and to insure that tmex,pected problems related to flood
control may be handled in an expeditious and orderly manner. The
Superintendent should 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
all of the men who will assist them in the discharge of their
duties. The organization of lrey men should include the following:

(1) An assistant to act in the place of the Superin
tendent in case of his absence or indisposition.

(2) Sector foremen in sufficient number to lead
maintenance patrol work of the levee, inspect the
channel, and operate the gate structures properly
during t'~ood periods. High quaJ.it1es of 1eadership
and responsibility are necessar,y for these positions.

b. Files and Records. The Superintendent shall main
tain a file of reports I records, and drawings concerning the project
'WOrks, readily avai1able at a1l times to the District Engineer.

9
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c. !ncroachment or Trespass on Right-of-Way. In
accordance with the provisions of Flood Control Regulations 208.10
(a)(4)1 no encroachment or trespass which will adverse~ affect the
efficient operation or maintenance of the project llOrks shall be
permitted on the ri8hts-ot..wq for the protective facilities. The
Superintendent will, theretore, cause notices to be posted at con
spicuous places along the project rigbt-of-'WB\Y' directing public
attention to this regulation. The SUperintendent shall arrange tor
the prosecution ot offenders under locaJ.ord::lna.xces and report action
taken to the state Reclamation Board.

d. Permits for Right-ott-Entry or Use of Portion of
Right-ot-Wa.y. Permits for teDq)orary right-of-en"txy or use of
portions of the rigbt-of-'WB\Y' shall not be issued without prior
determination by the State Reclamation Board sufficiently in advance
of issuance to permit adequate study and consideration and deter
JD:1.mt10n of conditions to be embodied in the permit document.
Executed copies, in tripl1cate, of th9 permit document as issued
shall be furnished the State Reclamation Board. Bee EXHIBIT G for
sample permit of right-of-entry.

e. ~rmits for Improvements or Construction Within
the Pro,1ect Risht-of-l-ia.v. All requests .f'or permits for construction
of art:f _rovements of any nature within the limits of the project
right-of'-W8¥ shall be referred to the District Engineer through the
state Reclamation Board for determination that such construction .
will not adversely affect the stability, safety, and functioning
of the protective facUities, and for definition of conditions
under which permit should be granted. These conditions will in
clude, among others, the following i tams :

(1) ~t all work shall be perfomed;

(a) In accordance with standax:d engineering
practice and in accordance with plans and
specifications approved by the District
Engineer or his authorized representative;
drawings or prints of proposed ~rove

ments or alterations to the existing
flood control works must be su'bmitted for
approval to the state Reclamation Board
sufficiently in advance of the proposed
construction to permit adequate study and
consideration of the work.

(b) To the satisfaction of the District
Engineer

(2) After cOI!IPletion of the work, "As Constructedll

drawings or prints, in duplicate, showing such
im,provemeJ1ts as finally COJlStructed shall be
furnished the District Engineer.

10
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f. Coordination ot Local Actinties. In accordance
with the prov:Lsions ot Flood Control Regulations, paragraph 208.10
(a)(9), the Superintendent w111, during periods ot flood flow..
coordinate the functions of aU agencies, both public and private,
that are cormected with the protective works. ArraDgements shall
be made with the J.ocal law enforcement agencies, street departments..
end railroad and utility cOJlq)8D1es tor 4evelop1Dg a coo%C11nated
flood-fight1ng program; and an outline of this program shall be
fUed with the District Engineer.

g. Inspection.

Flood Control Begulations, paragraph 208.10
(b) (1), are quoted in part as follows:

It (b) Levees (1) Maintenance • • • Periodic
inspections shall be made by the Super
intendent to insure that • • • maintenance
measures are being etfectively carried
out • • • Such inspections shall be made
immediately following each major 111gh
water period, and otherwise at intervals
not exceeding 90 dqs and such inter
mediate times as ~ be necessary- to
insure the best possible care of the
levee".

(2) For sake of \U11formity, and to the extent
practicable, the dates of inspection shall be
as tollows: 1 November" 1 May" and ;Jmrnedia~
following each flood flow in excess of a rea&1ing
of 14.0 on the gage located on the lett bank Of
Bear Creek at the McKee Road, 8.0 on the gage
located on the left bank of the Black Rascal.
Diversion Cbarmel at Yosemite Ave., or 5.0
on the gage located on the right bank of the
Owens Creek Diversion Cbarmel at Mission Ave.
These gages are maintained 'by the U. S. Arr1J¥
Co1'pS of Eng1neers.

The check lists and instructions shown in
EXHIBIT E, sheets 1 to 8" inclusive, are to be
explicitJ.3' followed in each inspection to insure
'that no fea1rores of 1me protective system. are
overlooked.. Check lists locally typed or printed
in coDtorm1ty with sheets 2, 4, and 6, shall
have printed on the reverse side the applicable
instructions shown on sheets 3, 5, and 8,
EJalIBl'J! E. Carbon copy ot the inspector's
original field not4ta as ,.ecorded on the check
~ist shall be 'transm1tted to ~he District

11
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Engineer immediately following each inspection,
and one copy inc~uded as an in~osure to the
semi-aJmual report as provided in paragraph
3-07(i)(~) of this manual.

h. Maintenance.

(~) F~ood Control Re~tions paragraoh 208.10
(b) (1) are quoted in part as follows:

II (b) (1) Maintenance. The Superintendent shall
provide at all times such maintenance as mB¥
be required to insure servicability of the
structures in time of flood. Measures shall
be taken to • • • exterminate burrowing ani mal s,
and to provide for • • • removal of wild growth
and drift deposits, and rePair of damage caused
by erosion of other forces • • • • • Immediate
steps will be taken to correct dangerous
conditions dis~osed u.r suCh inspections.
Regular maintenance repair measures shall be
accomplished during the appropriate season
as scheduled by the Superintendent."

(2) Full responsibility for making the repairs and
the methods used is placed on the Superintendent,
but the e~erience and facilities of the District
Engineer will be avaUable to him for advice
and consultation.

(3) All repairs shall be made in accordance with
standard engineering practice, to line and
grade and in accordance with details shown
on the construction drawings for the project
works, copies of which are included in EXHIBI'J.' B.
No change or alteration shall be made in any
feature of the project works without prior
determination by the District Engineer that
such alteration will not adversely affect the
stabilit,y and functioning of the protective
facilities. Plans and specification of all
changes or alterations that may be proposed
by the uperintendent shall be submitted to
the District Engineer for investigation and
approval before prosecution of the work."

i. Reports.

(l) Semi-Annual Report. In accordance with the
provisions of the Flood Control Regulations,
paragraph 208.l0(a)(6), the Superintendent

12
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r shall submit within a lo-dq period following
1 December and 1 June of each year, a semi
annual report to the Diatri~t Engineer covering
inspection, maintenance, and operatic:l of -the
?':"otective works. This report will present a
statement of:

(a) The physical. condition of the protective
works as summarized from the logs of
inspection.

(b) Flood behavior of the protective works,
and flood-fighting activities during the
period.

(c) Prosecutions for encroachment or trespass.

(d) Penlits issued for right-of··WB3'" or use of
rignt-of-l-18Y•

(e) Permits issued for improvements or con-
struction within the project right-of-way.

r (f) Maintenance measures taken; nature, date
of construction, and date of rsmoval of
temporar,y repairs; date of permaneIIt
rep:lirs.

(g) Fiscal statement of cost and maintenance
and operation for the period.

A suggested form for submission of the
semi-annual report is includ.ed as EXHIBIT D,
sheets 1 and 2.

r

3-08. Inspection Procedure. Since the enactment of State
Legislation of Chapter 1528, Statutes of 1947, the Department of
Water Resources, State of California, has made semi-annual inspections
of all levees of authorized flood control projects in the Sacramento
San Joaquin drainage basin pursuant to the Federal. Regulations of
16 August 1944 (Title 33), and reports its findings to the local
agency, the State Reclamation :Board, and the U. S. A-"'7JJY Engineer
District, Sacramento Corps of Engineers. This activity, initiated
pursuant to Section 208.l0(a) of the Federal Regulations, has in
effec~ proVided for transfer from the local agencies to the State
Department.M Water Resources the obligation of compliance with
8ection~ .831i!~ 8372, and 8373 of the l'later Code of the State of
Cali1'ornia~ These sections of the Code requ:f..re the local responsible
agencies to Bubmit a report to the State Department of \.yater Resources
on or before 1 June of each year on the condition of the levees within
their Jurisdiction. Supervisor,y powers and duties of the Department

13
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are applicable to aJJ. works of the Sacr8Jll8nto River Flood Control
Project maintained and operated by the local agencies 'Wi:thout regard
to status of completion, or expenditure of Federal funds on the con
struction of such works.

!rhe folloYing procedure is used in inspecting the levees of the
responsible maintaining agency:

Personnel of the state Department of l-later Resources make a
detailed inspection in the spring and fall of each yea:r: and make a
report on any required maintenance. The inspection objectives are
to determine if the following items, which are a condensation of
Federal Regulations, are being adhered to:

a. That all brush, trees and wild growth other than
sod are removed from the levee crown and slopes.

b. That all weeds, grass and debris on the levee have
been burned during the appropriate season, where not dangerous or
impractical.

c. That all grass and weeds on the levee have been
mowed where removal by burning is dangerous or impracticable. This
applies only on peat levees or where burning would constitute a
hazard to improvements.

d. That all burrowing animals have been exterminated.

e. That all caves, sloughs, burrows.l holes, slips or
other damaged portions of the levee have been repaired.

f. That all irrigation and drainage structures through
the levee are in good working condition.

g. That no revetment work or riprap has been displaced,
washed out or removed.

h. That the crown of the levee is well shaped and main
tained and that unauthorized vehicular travel is restricted.

i. That stock grazing on the levee is restricted to
conditions and seasons when the levee would not be seriously scarred
or otherwise damaged thereby.

j • That encroachments are not being erected on the levee
which would hinder travel by authorized patrol vehicles.

k. Prevent the erection of structures on, additions to,
or alterations of, the levee unless authorized by permit from the
state Reclamation Board.



Following this detailed inspection a joint field inspection is
made with rep:;egentatives of the responsible maintaining agency and
the state Depart:'llent of l-later Resources to review and discuss the
inspection repor~.

Upon completion of the fall inspection the state Department of
Water Resources publishes an annual report entitled IIStatus of Project
~vee Maintenance" which indicates the degree of proficiency attained
by each obligated locaJ. agency in providing required maintenance.

15
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SE02ION IV

FEAfURES OF THE PROJEm' stmrEeJr
TO FLOOD CONTROL REGULATIONS

4-01. Project Works. Construction along th3 mack Bascal Creek
Diversion Chalmel and the Owens Creek Diversion Channe1" as covered
by this manual, consist of enlargement of the 10caJ.l¥ constructed
levees to project standards; channe1 improvement by enlargement of
the channel to the extent necessary' to lower the channel and to ob-
tain borrow material for levee construction; a drop structure on the
downstream end of the Black Rascal Creek Diversion Cbsnne1; stone
protection at various locations; and irrigation and drainage structures.
For further details see the drawings of EXHIBIT B. Channels cleared
by local interests are as indicated in paragraph 1-03 of this manual.

4-02. Levees.

a. Description. For location and description of levees
covered in this manual, see paragraph 1~02 and 1-03. Levees have been
built to adopted grade and section by new construction with a waterside
berm of 15 feet or better" waterside slope of 1 on 3 and landslide
slope of 1 on 2. The levees of the Owens Creek Diversion Channel have
a crown width of 12 feet and on the Black Rascal Creek Diversion
Channel 20 feet. The patrol road surfacing consists of 4 inches of
crushed mineral aggregate 10 feet in width for levee crowns of 12
feet and 12 feet in width for levee crowns 20 feet wide. Access
1'B.Dq)s" turnouts and turnarounds are also surfaced. For more compJ.ete
detail of items included in construction of the project levees,
reference is made to the "As Constructed" drawings of EXHI:BIT B. .
Begulations regarding inspection, maintenance and operation will·be
found in paragraph 4-02b" 4-02c and 4-02d of this manual.

b. Inspection.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations"
Paragraph 208.l0(b)(1), are quoted in part as
follows:

II (b ) Levees - (1) Maintenance ••Periodic in
spection shall be made by the Superintendent•••
to be certain that

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

(ii) No caving has occurred on either the land..
side or the riverside of the levee which
might affect the stabilitY' of the levee
section;

16



r (iii)

(iv)

No seepage, saturated areas, or sand boils
are occurring;
Toe drainage systems and pressure relief
wells are in good work1J:lg condition, and
that such tacUities are not becoming
clogged;

r

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

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

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

(!x) Catt1e guards and gates are in good condition.

(x) Crown of levee is shaped so as to drain
re~, and roadwq thereon, if arJY, is
well shaped and maintained;

(n) There is no unauthorized grazing or vehicular
traffic on the 1eveesj

(ni) Encroachments are not being made on the levee
right-of-wa;y which m:l.ght endanger the
structure or hinder its proper and efficien1i
functioning during times of emergency. Such
inspections shall be made immediately prior
to the beginning of the flood season;
immediately following each major high water
period, and otherwise at intervals not ex
ceeding 90 dqs j and such intermediate times
as ~ be necessar,y to insure the best
possible care of the levee • • ."

Note l.Il
Since the growth of sod on the slopes of the levees of this

project is not practicable and as the nature ot the J.evee growth
warrants burning thereot to fac1l.itate inspection, the provisions
of subparagraph b (1) of the regulations inconsistent therewith shall
not appq. In place of item (Vii), therefore, the following shall
be observed:

11
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~'leods .. grasses and debris on the levee shall
be burned during appropriate seasons.. where
not dangerous or im.Prac·~icable.. in order to
permit the detec'tiion of cracks .. holes..
burrows.. slipsJ and other damage and to
permit the detection and e~~erminationof
burrowing an'lma' f: and that grass and. weeds
on levee slopes be InOlred lmere removal by
burning is dangerous or impracticable.. such
as on peat levees or where burning would
constitute a hazard.

To insure the taking of such mainteDence measures
as wiJ.l be required for proper functioning of
the leveeJ the following items shall be ~ecifi

cally covered in ea.ch inspectio11:

(a) Aggradation 0:' degradation of the stream
b~d along the toe.

(b) Settlement of levee fill.

(c) Erosion of levee sl.opesJ both sides of
l.evees.

(d) Presence of seepage; saturated areasJ or
sand boils back of levep..

(e) Condition of access roads and road~ on
levee.

c. Maintenance.

(1) ~airs to I.A!v~e Embanltmen~. 1<lsthod;; used for
repair or reconstruction of the leve~ fill will
depend on the extent of the damag~ s9ction. If
of small extelltJ the most suitable method will
be to bring the levee back to line and grade by
a fill ma1e in 6-inch layers of earth free from
brushJ roots .. sod or other unsuitable material.
If of larger extemtJ the fi~l should be made
in the saree ~1er as tha original c~nstructionJ

of selected material from borrow pits approved
for the project pJ.aced in uniform ~ers of
loose II1a.terial and not more than 6 inches in depth
and compacted in accordance with the specifications
under uhich the work lToaS completed or compacted
according to approved constructjon practices.
The Superintendent shall provide at all times
such maintenance as may be required to insure
servicea'bU1ty of the levees in time of flood.

18
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(2) AWieda.:ticms of' BurrOWipg,"An1mals. ·Dens and run
W8¥s formed Within the levee by burrowing anilDBl s
are frequentiy tibe causes of lovea failures dur
ing ':£,lo'od sta8e~ ~ ':Burrowing' 8nimals such as
rinisk:-ats,' :'ground hogs, 'ground squirreld, inoles
and ,gophers'; ,found til ,the ,levee should "b~ exter
minated. The dens and runW8¥s should be opened
up.~qncl.th<)rciughiy:comPacted as:tooy are back
f~Ued." ']Avee,s ~~''pr6:p~1y"_' c;'1~~~,' ,are not
seriously menaced' bY'burrotrl.i1g -animal s as they

'. pref:er areas where a protective cover, such as
'liighgrass, weeds, and brush, is found. several
methods of extermination are found effective,
sUch' 'as: trapping, baiting, and poison gases,
depending::on 'the type of 'animal-present and the
t:liJle'of Year the: Wdrk'1.s·'done~,; AdVice 'concerning
the· best methods.iIi each 10c811ty can be obtained
from ,·the Comity AgricUltural'Agen't.'. ." .. ..' .:. ': .. ' , "",;".. .

(3) Access ,Roads',,: 'Access roads to the levees shall
be 'iiiaiiltained' in such' condition that, they-will
be accessible at all tiDies'to trueksusedto
transporb 'eqUipment and sUpplies' for maintenance
of,' flood-fighting. : ", ,

(4) Burnia6. Along reaches of the levee where the
practice'of: burning weeds, grasses and debris
is 'conducted, extra precaution shall be taken
to prevent fires from reaching,:'asph8.ltic c covered
p~pes' alid woOden strUctures; Prior' to the:t1me
fires are started, 8J.l weeds1 grasses and com
bustible materials shall De removed for a dis
tance ,'of at least 3 feet from,pipes and structures
that are susceptible to burning.', Wet sacks or
water sprays should be. made 'available ,to·workm.eh
to prevent 'fires from reaching. Wlammable '
strUctures. ' " " , ,

d. Operation.' "
,": : , "

'"~:.:.

(1) Pertinent ReaU1rements of 'the COde of Federal
Roriations • :~ooa. Co~trol R~gUl8.ti6nS~, ,paragraph
2, '.lO{bJ'{2) ~ar~ q~tea:'~,part 'as follows: .

'" . . . ' ''.

Ir (2r Operation. DUring f'l.oOd 'periods, the,.":,
levee' shall' be 'patrolled continuo1is3¥ to locate. '....
poss'ible sand'boils .'or UnUsual :w'etness of thEf· :,.:
laPdwarde 'slope ,~' be ~erta1n that: ';'" ~
.. '\' - \. . . ""I"~ ',.J.: . 0.•, ,'.. ',':. .' : • '0':

,j:{'i) Th~~e ar~'~·~.~i.l)~~atiLoris· of' slides or
sloughs devel0p1ri$J',:,:;c;;,

. . J'
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4-03.

(ii) l'lave wash or scouring action is not
occurring;

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

(iv) No other conditions exist which might
endanger the structures.

Appropriate advance measures will be taken to insure
the avaUabUity of adequate labor and materials to
meet all contingencies. Immediate steps will be taken
to control any condition which endangers the levee
and to repair the damaged section. n

(2) It shall be the duty of the local agency respon
sible for maintenance to keep in contact with
the State Department of "Tater Resources Flood
Operation Center during all periods of flood
danger, and maintain a patrol of the project
works in their area during periods of flood in
excess of a reading of 14.0 on the gage located
on the left bank of l3ear Creek at the McKee
Road, 8.0 on the gage located on the left bank
of the Black TIe.scal Creek Diversion Channel at
Yosemite Ave. and 5.0 on the gage located on
the right bank of the Owens Creek Diversion
Channel at Mission Ave. as referred to in
paragraph 1-06 of this manual..

The Flood Operations Center is re'Bponsib1e for
data collection and issuance of a joint forecast
with the U. S. Vleather Bureau and coordinates
with the District Engineer, U. S. ArrrJ:r Engineer
District Sacramento and other agencies to keep
appraised of the current situation in accordance
with terms of the Memorandum of Understanding
dated 1 November 1956, between the Division
Engineer, U. S. Army Engineer Division, South
Pacific" and the Director" Department of l'later
Resources, state of California" for cooperative
action during flood emergencies.

Channe~s and Floodwa.ys.

a. Description. The diversion channel between Owens and
Mariposa CreeltS was constructed to carry a flow of
400 cubic feet ~r second. The channel has a bottom
width that varies from 16 feet at the upper end to
35 feet at the lower end with side slopes of 1 on 2
and berms of 15 feet for a length of about 8,180 teet.
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b.

On the diversion channel between mack Rascal Creek
and Bear Creek the channel was excavated to carry
3,000 cubic feet per second. The boiitom width is
60 feet with side slopes of 1 on 2 and berm widths
of 15 feet or better for a length of about 9,900
feet. For further details, see the drawings of
EXHIBIT B. Regulations regarding inspection,
maintenance and operation of channels and floodways
will be found in paragraphs 4-03b, 4-03c and 4-03d
of this manual.

Inspection.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations,
Paragraph 208.l0(g)(1) are quoted in Part as
follows:

" (g) Channels and floodwqs. • • (1) Main
tenance. Periodic inspections of improved
channels and floodW83"s shall be made by the
SUperintendent to be certain that:

(i) The channel or floodway is clear of debris,
weeds, and wild growth;

(ii) The channel or floodwB¥ is not being re
stricted by the depositing of waste materials,
building of unauthorized structures or
other encroachments;

(iii) The capacity of the channel or floodW8¥ is
not being reduced by the formation of shoals;

(iv) l3anks are not being damaged by rain or wave
wash, and that no sloughing of banks has
occurred;

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

(vi) Approach and egress channels adjacent to
the improved channel or floodW8¥ are
sufficiently clear of obstructions and
debris to permit proper functioning of the
project works.

Such inspections shall be made prior to the be
ginning of the flood season and otherwise at
intervals not to exceed 90 days. Immediate steps
will be taken to remedy any adverse conditions
disclosed by such inspections. "
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(2) The purpose of the flood-flow channels inspection
is to insure that conditions which affect the
channel capacity will remain the same, as far
as possible" as those considered :t.n the design
assUlIl;ptions and that no new conditions deve1.op
that JDa¥ affect the stability of the project
structures. At each inspection required by
Paragraph 208.10{g){1.) of the Flo~d Control
Regulations, particular attention will, there
fore, be given the following:

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

(b) Unauthorized operations within the flood-
f1.ow channe1. right-of-way, such as
excavations, buildings, and other structures,
levees, bank protection, or training dikes.

(c) Rubbish and industrial. waste disposal.

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

(e) Operatiolls of any nature upst:ceam from the
project that would affect flow conditions
within the limits of the flood control
project.

(f) Condition of project structure.

1. Channel walls;

!!.. Deviation from alignment and grade.

b. Development of cracks and spalla.

c. Mechanical injuries.

2. Fencing:

.!:. Injuries to posts, fencing or barbed
wire.

b. Damage to galvanizing.

3. Earth fills:

~. Settlement.
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B.. Erosion of bo'th slopes.

£. Excessive seepage or saturation area
back of fills.

~. Right-of-Wq:

!:. Presence of dumped refuse.

1!. Encroachment or 'trespass.

(3) No excava'tion in the channels wi'thin the l1m1ts
of this unit will be permitted unless an
excavation perm1't has been approved by the
State Reclama'tion Board.

(4) If any 'WOrk is done to improve flow conditions
in the channels of 'this project or the Diversion
Channel, it should be coordina1ied with 'the
Distric't Engineer to insure 'that proper pro
visions are made for channel alignment and
capaci'ty 'to conform 'to the existing project.

(5) The in'tent of these inspections is to disclose
all conditions which in any way affect the
stability of the structures and their functioning
for the control of floods. Each inspection
report should note and coment on ~ repair
measures that have been taken since the last
inspection. In making these inspections I the
check sheets included as EXHIBIT E, shall be
explicitly followed.

c. Maintenance.

(1) Pertinent Reguirements of the Code of Federal
Regulations. Flood Control Regulations I

Paragraph 208.l0(g)(l) are quoted in part as
follows: " • • • Immediate steps will be taken
to remedy any adverse conditions disclosed by
such inspection • • ."

(2) Shoaling or aggradation at the inlets or outlets
of side drainage structures DI8¥ render them
inoperative. It is, therefore, 1nq:lerative 'that
all drains be kept open and unobstructed at all
times.

(3) Dumped rock or other suitable types of protection
shouJ.d be placed at locations found by experience
to be critical trouble points, with a vieu' to
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(4)

(6)

stabUizing the"~ alignment and preserving
the general 1.iiuf"ormity of the baDk lines.

Sediment and .debris piUgs or other obstructions .
should be removed from·the channel to prevent .
any tendency for thetloWs to be deflected with
in the channel. The' heavy materiall~ to
accumulate in the neW' channel at the mouths of
the tributaries shouJd be removed to keep the
channel clear.

The channel and right-of-laW shall be kept rea
sonab1¥ clear of debris , refuse matter, or in
dustrial wastes.

Weeds and oth~ vegetal growth in the channel
shall be cut in advance of the flood season and
together with all. deb~is1 removed from the
channel. . ,

(8)

r
(7) All eroded con~rete shall be repaired as soon as

any reinforc1nS s:t;eel is exposed or erosion app
roaches a deptb;.:O{ 4 inches. For this pur;pose1

it is recommended·tbat the repair be made by
thoroughly cle~ the surface by sandblasting
and building up. ...t~e section with pneumatica.lly
placed PortlanQ.;:,~en;entmortar. All evidence ot
settlem'lnt upli~t1,01'. failure of concrete struc
tures shall be referred to the State Engineer tor
a.na1ysis and r~diaJ. measures.

All damage to fencing, whether resulting from
accidental or idllful' injuries or from corrosion,
shall be prompt~ repaired with new material in
order to maintain sati.factory protection to the
public. ,.'

d. Operation. .~ .. ~-;., ... ;

r···
~.: :

(1) Pertinent Be uirements of the Code of Federal
Regulations l paragr,aph208.10 g 2 are <juoted
in part as follows:' ~.

fI (g) Channels and floOdlf.8,Ys.(2) Operation. 'Both
banks of the channel shall' b~ patrolled during
periods of high ~te:J: • ~ " APpropriate'me~sures
shall be taken to prevent the fo:rmat~on of jams
• • • of debris ....Ierge obj~cts whiclt become
lodged against the:bank sb8U be· remoVe(l•. The
improved channel,:or flood~.shall be thoro~
inspected immediate1¥ folloldng each major high

24
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4-04.

water period. As soon as practicabJ.e thereafter
all snags and other debris shall be removed and
all damage to • • • walls, drainage out1ets or
other f100d control structures repaired. II

Drainage and Irrigation structures.

a. Description. Drainage and irrigation structures which
extend through the levees are listed as follows:

Levee
Mi1e

8ize
of

Pipe

..
Other Description

Feet
Below
Crown

Unit No.1 - Black Rascal Creek Diversion Channel - Right Bank

0.00 : 6 1 x 6' Concr.: Inverted siphon under channel
1.32 : 36" CMP : Riser un!t L-S 10.0

Unit No. 2 - Black Rascal Creek Diversion Channel - Left .Bank

0.00 : 10" steel : Riser unit r,..s 5·0
0.29 : 2411 CMP : Flap gate "1-8 8.0

r" 0·73 : 24" CMP : Flap gate ~l-S 8.0.,:"

",. 0·91 : 2 - 60" CMP : Flap gate \'1-8 10.0
1.32 : 2411 CMP : Flap gate \'1-8 10.0
1.64 : 24" CMP : Flap gate 1'1-S 8.0

Unit No. 1 - Otrens Creek Diversion Channel - Right l3ank

0.18 24" CMP : Flap gate 1'1-8 6.0
0.40 24tt CMP : Flap gate t'1-8 10.0
0.59 24" CMP : Flap gate loT-8 10.0
0.80 2411 CMP : Flap gate loT-8 10.0
0.04 24" CMP : Flap gate \'1-8 5·0
1.17 2411 CMP : Flap gate loT-S 6.0
1.29 24" CMP : Flap gate loT-S 4.0

Unit No.2 - Owens Creek Diversion Channel - Left l3ank

0.10
0.17
0.31
0.45
0.S8
0.82
1.02
1.10
1.24

24"
24"
24"
2411

24"
24"

: 24"
24"
24"

CMP
eMf
CMP
CMP
CMP
CMP
CMP
CMP
CMP

: Flap gate W-8
: Flap gate W-8
: Flap gate \'1-8
: Flap gate W-S
: Flap gate 1'1-8
: Flap gate 1'1-8
: Flap gate W-S

Flap gate 1'1-8
: Flap gate 1'1-8

25

..

5·0
6.0
6.0
5·0
6.0
6.0
8.0

10.0
10.0
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Note on abbreviations:

CMP = Corrugated Metal Pipe
W-S = vaterside
1-S = Landside

b. Inspection.

(1) Pertinent Reguirements of the Code of Federal
Regulations. Flood Control Regulations,
Paragraa;>h 208.10(d)(J.), are qlloted. in part as
follows:

II (d) Drainage structures (1) V.aintenance.
Adequate measures shall be taken to insure that
inlet and outlet channels are kept open and that
trash, drift, or debris is not allowed to accumu
late near drainage structures. Flap gates and
manually operated gates and valves on drair.l8.ge
structures shall be examined, oilcd and trial
operated at least once every 90 days •.•
Periodic inspections shall be made by the
Superintendent to be certain that:

(1) Pipes, gates, operating mechanism, riprap
and beadwalls are in good condition;

(ii) Inlet and outle~ channels are open;

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

(tv) Erosion is not occurring adjacent to the
structures which might endanger its water
tightness' or stability.

Immediate steps will be taken to repair damage,
replace missing or broken parts J or remedy adverse
conditions disclosed by such inspections."

(2) After each inspection reqUired immediately prior
to the beginning of the flood seaSOD'; immediate1¥'
following each major high water period and at
such other times as may be necessary to insure
the best possible care of the levee, the foliow
ing items, if applicable, shall be particular1¥'
noted:
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(a) Debris or other obstructions to f~ow.

(b) Condition of pipes and gates.

(c) Damage or settlement of pipe.

(d) Condition of concrete-cracks, spall, erosion.

c • Maintenance.

(1) Al1 eroded concrete shall be repaired as soon as
erosion reaches a depth of 4 inches or any
reinforcing steel is ex,posed. For this pmpose
it is recommended that the repair be made by
thoroughly cleaning the surface by sandblasting
and building up the concrete to its origiDal
section with pneumatically-placed Portland cement
mortar. Al1 evidences of settlement, uplift,
or failure of concrete structures should be
referred to the State Engineer for a.na.l.ysis and
recommendation of remedial measures.

(2) If the inspection shows that the automatic drain
age structures have been jammed in an open position
by debris or other obstructions, they shall be
thoroughly cleaned so that they swing freely to
a true closure. If any parts of the gates have
been damaged or brolten, they shall be replaced
by new parts.

(3) Compliance with the provisions prescribed above
Ilertaining to drainage structures is essential
for proper maintenance of the levee system covered
by this manual. Levee failures caused by neglected
drainage structures are of common occurrence j

it is, therefore, of utmost importance that these
structures always be kept in perfect working
condition in accordance with the regulations.

(4) Care should be taken not to bury any of the side
drainage inlets in the event that it becomes
necessary to fill a:ay of the levee. Plans for
the maintenance of drainage facil1ties at any
such points shouJ.d be submitted to the state
Reclamation Board for approval before such work
is started.

,--

d. Operation.

(1) Pertinent Re&U:1ations of the Code of Federal
Regulations. Flood Control Regulations, paragraph
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208.l0(d)(2) are quoted in part as follows:

"(2) Operation. loJhenever hig.'h lTa.ter conditions
impend, all gates will be inspected a short
time before water reaches the invert of the
pipe and objects which might prevent closure
of the gate shall be removed. Automatic gates
shall be closely observed until it has been
ascertained that they are securely closed • • •
AD. drainage structures in the levee shall be
inspected frequently during floods to ascertain
whether seepage is taking place along the lines
of their contact with the embanlanent. ImmecUate
steps shall be taken to correct any adverse
conditions."

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

4-05. Miscellaneous Facilities.

a. !?~scriptio!!. Miscellaneous structures or facilities
which were construnted as a part of, or existed in conjunction with,
the protective works, and which might affect their functioning,
include the follolor'i.ng:

(1) Bridges. The t'ollolnng bridges across the
diversion channels within the project:

(a) On the Owens Creek Diversion Channel there
are the Mission Ave., Santa Fe Railroad
and Planada Road bridge crossings.

(b) On the Black Rascal Creek Diversion Channel
there are the Yosemite and Oliva Avenue
bridge crossings.

(2) Utility Relocations. Because of the nature of
the construction of utilities by local interests,
records of utility relocations are not ave.i.J.able.

(3 ) Hydrologic Facilities. The following continuous
water stage recorders and staff gages are
10cate~.'V'ith1n the project and are 'to be main
tained' by the U. s. Corps of Engineers.
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(a) A gage on the left bank of l3ear Creek at

the McKee Road.

(b) A gage on the left bank of the Black Rascal
Creek Diversion Channel at Yosemite Ave.

(c) A gage on the right bank of the Owens
Creek Diversion Channel at Mission Ave.

(4 ) Siphons and Drop structure.

(a) Siphon across Owens Creek Diversion
Channel at confluence with Mariposa Creek.

(b) On Owens Creek Diversion Channel a siphon
crosses under the Santa Fe Ave.

(c) A concrete drop structure at confluence
of Black Rascal Creek Diversion Channel
with l3ear Creek.

b. Inspection and Maintenance.

(1) Pertinent Requirements ot the Code of Federal
Regulations. Flood Control Regulations, para
graph 208.l0(h)(1) are quoted in part as
follows:

II C~.) Miscellaneous Facilities. (1) Mainten
ance. Miscellaneous structures and facilities
constructed as a part of the protective works
and other structures and facilities which func
tion as a part of, or affect the efficient
functioning of the protective works, shall be
pe~iodic~ inspected by the Superintendent and
a:t':;ropriate maintenance measures taken. Damaged
cc unserviceable parts shall. be replaced without
d~l83'" •It

(2) Inspection of the miscellaneous facUities shall
be made at the same time that the inspection of
the other features of the project are made, and
shall. be reported on check list No.3, sheet No.
4 of EXHIBIT E.

(3) The interest of the Corps of EDgineers and the
responsibility of the local interests in the
existing highway and railroad bridges is con
fined to their effect on the safety and func
tioning of th~ flood contro1 channel, but aJ:q
conditions noted in the inspections that may
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affect them in a.rry vq should as a matter of
courtesy, be brought to the attention of the
agencies maintaining and operating them. If
the inspection of any miscellan~ous structure,
either existent or constructed in the future
under permit, discloses a.rry condition that
indicates the probability of failure during
periods of high water, the Superintendent shall
address a letter to the owner of the structure,
quoting this manual as authority and inviting
attention to the conditions observed and request
ing that immediate steps be taken to correct
them. A copy of such letter shall be fOrl·7aI'ded
to the District Engineer for his information.
A report on the action taken by the owner shall
be submitted to the District Engineer to accomparry
the next semi-annual report. A suggested report
is included as EXHIBIT D of this manual.

(4) The purpose of maintenance work is to insure con
tinuous satisfactory operation of equipment. It
is, therefore, important in such work that all
possible causes of future trouble be found and
corrected. Particular attention shoUld be given
to minor weaknesses which~ be an indication
of future trouble.

c. Operation

(1) Re uirements of the Code of Federal He ations.
Flood COntrol Regulations, paragraph 208.10 h
(2) is quoted as follows:

"(2) Operation. Miscellaneous faci1tties shall
be operated to prevent or reduce flooding during
p~:'~iods of high water. These facilities con-
s·;-· :':lcted as a part of the protective works shall
n::. . be used for purposes other than flood pro
tec~ion without approval of the District Engineer
unless designed therefor."
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SECTION V

SUGGESTED IvlETHODS OF COMBATING FLOOD CONDITIONS- - --

5-01. ~thods Swmestud. Most of the methods described herein
have been developed during years of ex,perience with the various prob
lems that often come up during periods of high water, and they are
not intended to restrict the SUperintendent, or others concerned to
a rigid set of rules for every condition that may arise. The remarks
are primarily concerned with the earthen portions of the levee system.
If problems not covered by these suggestions arise, where 'the SUper
intendent is in doubt as to the procE:.'<lure to be taken, he will be ex
pected to consult the State Department of Water Resources, and follow
standard engineering practices in meeting the situation. It should
be noted that it is much better to be over-prepared for a "flood
fight" than to find a.t the last moment that preparations were incom
plete or unsatisfactory. Confidence of the protected persons and
firms is a valuable asset that should not be carelessly lost through
inefficient operation of the protection system in time of emergency.

5-02. ]!:arthen Levees. An earthen levee is in danger whenever
there is water against it. This danger is .directly proportional to
the height of the water, the duration of the flood stage, and the
intensity of either the current or wave action. The danger is in
versely proportional to the cross-sectional area of the levee, the
levee t s height, and. the degree ot: maintenance. A well constructed
levee of proper section should, if maintained and not overtopped,
will hold throughout a:rry major flood. However, a serious accident
may result in a brcalt. Foundation troubles result in sand bolls
or a sinking levee, and the local use of unsatisfactory materials
causes slides and sloughs. However, such threatened failures can
be met if prompt action is taken and proper methods of treatment
are used. vlave wash is to be expected whenever the levee is exposed
to a wide stretch of open water and is serious if permitted to con
tinue over a considerable length of time.

5-03. Premed!tate~_.Damage. The Superintendent should continually
guard against premedita:~ed damage to the levee. In the event of an
extra-ordinary flood requiring a fight over long stretches of levee
on both sides of the river, there is a natural tem,ptation to relieve
the strain by premeditatlf.'d. breaking of the oppos:\.te levee.

5-04. Secur~.Bl. Person:lel ()f the Corps of 3nginecrs, whether
military or civilian, are not vested with any civil. pol.ice authori-ty
in the performance of their engineering duties, and they wiJ.l not
attempt to exercise a:rry such authority. The responsibility for pro
tecting flood control works against sa'botage, acts of depredatio:l, or
other unlawful acts rests with the local interests through local
and State Governmental agencies.
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5-05. Inspection of Flood Control Horks. Immediately upon re
ceipt of information that a h~gh water is imminent, the SUperinten
dent should form a skeleton organization, capable of quick expansion,
and assign individuals (Sector Foremen) to have charge of definite
sections of levees. As his initial activity, each Sector Foreman
should go over his entire sector and Parts of adjacent sectors, making
a detailed inspection, Particularly with reference to the following
matters:

a. Sector limits; ascertain that the ditiding line be
tween sectors is plainly determined and, if necessary) marked.

b. Condition of new levees and recent repairs.

c. Condition of culverts, flap gates, and sluice gates.

d. Transportation facilities; roads, raU and water
communications.

e. Material supply; quantity, location) and conditions.

of. COlDDunications; locate and check all necessar,y tele
phones in the sector.

5-06. PreliminarY Repair tfork. 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, etc. In addition,
bulldozers, scra.pers, 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:

a. Fill up holes or washes in the levee crown, slopes,
and landside berms. t'1here new construction bas been completed during
the year, rain washes and deep gullies may have developed. While the
levee is new, preparations should be made in advance to combat wave
wash along the exposed reaches.

b. Repair gc\.ps where road cro3sings have been worn down
and the levee is below g:t"clde. In filling the road crossings, it may
be necessary to obtain ma~erial from landside borrow pits, in which
case excavation for the material should be kept at least 50 feet
from the toe of levee. Any filling done in this connection should
be tamped in place and, if in an'9xposed reach, .subject to wave wash,
the new section should be faced with bags of sand.

c. Repair and close all flap gates on culverts and see
that they are seated properly before they are covered with flood
waters.
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d. Ascertain that all roads to and along the levee are
in a good state of repair. The Superintendent should obtain assis
tance from the county road forces to have all roads put in first
class condition.

e. Locate necessary tools and materials (sacks" sandbags"
brush" lumber" lights" etc.), and distribute and store the same at
points where active maintenance is anticipated.

f. Check and obtain repair of all telephone lines necessary
for operation" obtain lists of all team forces, motorboats, motor cars,
and truck transportation that can be made available.

g. Malte thorough arrangements with reliable citizens of
the connnunity for the supply transportation" subsistence, and shelter
for the necessary labor.

h. Communicate directly with owners of all stock pastured
on the levee and direct that all stock be removed from the levee right
Of-way. Cut all fences crossing the levee that do not have gates pro
Vided.

1. Investigate all drainage ditches on the landside of
the levee and open these drains when obstructions exist. Prepare to
cut the necessary seep drainage ditches; however" no attempt should
be made to drain the levee slope until actual seepage takes place.

j. Remove all dynamite and explosives of any kind from
the vicinity of the levee.

5-07. Disaster Relief. It is the responsibility of local"
state" municipal authorities, supported by and/or working in con
nection with the American Red Cross to adopt measures for the relief
of flood disaster victims. Relief measures can be undertaken by the
DePartment of the Aruq through its Ju:rrsy Area COJTIIMnder under existing
Arr1Jy Regulations, but such measures will be undertaken only as a last
resort" in extreme cases and under compelling circumstances where
local resources are clearly inadequate to cope with the situation.

5-08. Flood F~.ght. After the above preliminary organization
and precautions have been completed" the "flood fight" itself com
mences. The methods of combating va.rious defects in the earthen
levee described in the following paragraphs have been proved effective
during~ years of use by the Department of t~e Arruy.

a. Drainage of Slopes. This work can be done economically
while awaiting developments and will serve to make the levees more
efficient. Crews should be organized to cut seep drains at all places
on the levee and berm. when seepage appears. The drains should be V
shaped" no deeper than necessary" and never more than 6" deep. Care
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must be taken not to cut the sod unnecessarily. In all instances,
drains shouJ.d be cut straight down the levee slope or nearly so.
Near the toe of the slope the small drains shouJ.d be Yt d together
and led into larger drains, which, in general, shouJ.d lead straight
across the landside berm into the landside pits or nearest natural
or artificial drain.

b. Sand :Boils. These danger spots are serious if dis
charging material. The common method of controlling sand boils con
sists of walling up a watertight sack ring around the boil up to a
height necessary to reduce the velocity of flow to a point at lmich
material is no longer discharged from the boil. see EXHIBIT C, plate
1. The sack ring aro\U1d the boil should be large enough to protect
the defective area immediately surrounding the boil. If several
boils of sufficient force to displace sand are observed, a sack
sublevee may be built around the entire nest of boils, rising to
such a height that none of the boils will discharge with enough
force to displace sand.

c. Wave Wash. The Superintendent and sector Foreman
should study the levee beforehand to determine the possibility of
wave wash. All such reaches will be located well in advance and for
use in emergency, a reserve supply of filled sacks and rolls of
cotton bagging will be kept on board flats. If the slope is well
sodded, a storm of an hour t s duration should cause very little damage.
During periods of high wind and high water, ample labor should stand
by and experienced personnel should observe where the washouts are
beginning by sounding or by actua.lly wading along the submerged
slope. Sections of cotton bagging should be placed over the washed
areas, as shown on EXHIBIT C, plate 3. As an alternative, filled
sacks should be placed in the cut in an effective manner and as
soon as possible. The filled sacks should be laid in sections of
sufficient length to give protection well above the anticipated rise.
Bagging so laid must be thoroughly weighted down to be effectiva.
Plate 2, EmIBIT C shows a movable type of wave wash protection,
also used with good results. Its advantage is that it can rapidly
be built at any convenient place and easily set in place on the job.

d. Scours. A careful observation shouJ.d be made of the
riverside of the levee at all localities where a current of more than
two feet per second is observed, or where the profiles show a high
water slope of two feet per mile or greater. Trouble 11I83" be looked
for at the ends of old levee dikes} road-crossing ramps, old traverses,
and places where pipes, sewers and other structures penetrate the
levee. If any sign of scour is observed in the pits or at the ends
of the dikes, soundings should be taken to observe the amount and
progress of the scour. The approved method of construction to check
scour in .the pits, on the slopes, or at the ends of dikes will be to
construct deflection dikes using brush, treetops, or lumber, driVing
stakes and wiring together, and !Uling in between with brush and
filled sacks or stone.
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e. Caving Bank Protection. As protection against
active caving of riverbanks, rock-filled cribs are very effective
if proper~ in inside depth. The cribs are constructed on a double
thickness of 1" x 4" x 14' lumber, equivalent to 2f1 x 4" pieces,
lapped rail fence fashion at all corners and intersections. They
are divided into four compartments of about equal area by two per
pendicular cross walls constructed in the same mamler as the side
walls. The floors and covers are built up of double 1" x 411

boards spaced about 9" center-to-center. Under the floor and per
pendicular to the direction of the floor boards are five equally
spaced pairs of r' x 4" boards spaced about 3 feet cen'l;er-to-center.
On top of the cover, perpendicular to the direction of the cover
boards, a't'e three Pairs of top boards, one over each of the side
walls and one over the central division wall. All intersections
are nailed with one 200 nail. The compartments are filled with
rock before covering. Each wall intersection of the fabricated
cribs is secure~ fastened by a loop of No. 9 wire. See EXHImT C,
plate 4.

5-09. Topping. Immediate consideration should be given the
grade line of each levee section by comparison of existing grades
with those shown on the drawings, EXHIBIT B. If any reaches show
a grade below the previous highest water, emergency topping should
be undertaken at once to such a grade as may be established by the
District Engineers, U. s. P.rl!1y Engineer District, Sacramento,
California, as follows:

a. Sacl>: Topping. Sack topping may be used to raise the
crown of the levee about three feet. The sacks should be laid
stretcher-wise or along the levee for the first l~er, crosswise
for the second l~er, and so on. Sacks should be lapped at least
1/3 either we:y and well mauled into place. When proper~ sacked
and tamped" one sack will give about three to four inches of topping.
If gravel is available, it should be used for the front facing so
as to avoid washing out.

b. Lumber and Sack Topping. This is the most com.o~
used method of raising low reaches in emergencies. In putting on
this topping, as well as other topping" a careful line of levels
should be run and grade stakes set in advance. 211 x 4" x 6' stakes
should then be driven on the riverside of the crown six feet apart,
and 1" x 12ft boards nailed 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' a second foot is necessary, the layers of
sacks will have to be increased in number and reinforced. The
stakes should be driven three feet in the ground, and should project
out three feet, thus providing, in extreme cases, a three-foot
topping if properl¥ braced behind with sacks and earth. In some
instances, it may be practicable to back up the pla.."'lk1ng with
tamped earth obtained in the vicinity in lieu of the sacks shown
in the drawing, EXHIBIT C, plate 5.
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5-10. Transportation. Instances where it is necessary to send
equipment over roads that are ~assable due to mud or sand, their
passage may be provided by the use of a plank road or by means of
steel or wire mats. Telephone or radio communication should be
provided along dangerous stretches of the levee when travel or other
satisfactory means of communication cannot be maintained.

5-11. Use of Government Plant. The District Engineer is auth
orized to use or loan Govermnent property and plant in cases of em
ergency where life is in danger and there is no opportunity to secure
prior authority for such use. The authority also extends to saving
of property where no suitable private equipment is available, pro
vided that such use is without detriment to the Government.
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FEDERAL FLOOD CONTROL REGULATIONS

EXHIBIT A
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J. A. OLIO,
Malor ac"ercu.

The Ad/ula,,' aenor .
IP. R. Doc. , ...IUllO; P1IDd. AVPC ;

II:.... 11I.1

EXHIBIT "An Sheet 2 of 2

CU) Tho chanael or aood"a, II I\ot
belD' restricted b, tbe dePOlIUDI ot
waste IDGterlall. bUUdln. or uDlouUlor
&zed Itruc&urel or othh' encroacblDeDtIl

(W) The capacl&, of tbe channel GJ'
aDollwa, Is ont belnl reduced b1 the
formaUon of IhOIlIl:

(Iy) !lanks are not belns dlUDllled b,
ra1JJ or wave wash, and thGt no alouerh
111I of banks baa occurred:

(v) IUprap lectlOns and deaeotloD
dIk..and walla are In .cod condlUonl

(VI) Approach and ..rea chanaell
adjacent to the Improved ohune1 ar
IroocIwa, are luMclentl, clear 01 obaWlI
&Iolll an" debris &0 petJDJt proper Iune
UoDIIII 01 &be project worP.

suCh bIIpectiona Ihall"be lDado prior to
&ho be8lDDlnI 01 &he 1I00d ICIlIOI\ and
othor.1le .t IDlervala not to uceed 80
do,.. Immedlate depa wW be ta1reD to
remodl aDJ odve.... COIUUUODlI d.'¥"_
.. ouch InapecUoaa, lIeGauroo"wIlI 110
&aIcOD b,tho SuperIDtendent to PfClIIlo&e
&he .rowth 01 srcaas OD banII: a,IopU and
eartb doaeeuon' dikes. 'I'bo Bupirtia
_dint mall provide lor perIodIo ,.,
aDd cleaDlllI 01 debr" baalna, checIc
dame; and related ah'Uo&Ureo u .., lie
1lICeII6f1.

(a) Opera'lOn. !loth ba D k i 01 &he
GhaDDe1111all be patroUed dur1D8 pedoda
01 blah water. and meaaurta~ lie
&ateD &0 pro&eot &bOlo reacheS beIN at
&acked bJ &be O1I1TeDt or b1 wave wuh.
Appropriate mealUl'eIllllall be $GUQ to "
preven~ &be lormatlon 01 JIlIDS 61 tee..
debita. Luso obJeata wbloh becoae
Iod.ecl .asaIDH Cho bank 1IbaU' be ...
IIlOVe4 '1bo ImPJ"Otecl ohADDe1 or 1Iood
WG1 ahall be thoroush11lnapected...=tolJowlDi each DmJor bJsIi water

As IOOD u prQcueablo &baa
'alter, all Inag and othel' debris IIbaU be
removed.and all'dlUDllSo to baDlrl. r1jmlp,
d8JlecUOD dIkea aDd.WQ11s, draIDaBe oU
lctI. or other aoed control· atnmurel
repaired.

(h) MIIcoUllneotll /aclUJ", - (l)
Mcam~. MlacaUaneoua atnte&1InI8
and laolllU. cnna&ructed Wi G I1U1 01
&be proteoUvo works and oUlera&ruoturea
aDd llUlIUUea wbtch lunoUon as ~ Par&
01. or ""eat \be eJDatent runcUoD1n8 or
&be JIl'OtecUvo worlu.lIhaU be II8fIOd.IcaUI
1naPeoted bJ &he 8uPerblteJ1deDt ADd DP
proprIa&CI l1UW1tenance IDeMUl'llll takeJI.
DlUDlIsed or unaervlaeable PIU'ta ohaU lit
repGlred or repJacad wltbou~ dc1ar,
Areas used lor PQIldIDB ID conn8CUoD
With pwnplna Plan&a" or lor &lImP9rarr
8&orasO 01 SD&erJor run-otr d\lr1D1 Good"
perlocIo·aJua11 Dot be caI10Wed to llecoIDo
ailed with lilt, dllbrlB, or dumped aa
1erlaI. The 8UP8flDtendODt aIW1 ~
proper ate,. to praYODt .na&rIcUon or
brldao openlnslod. where pracUcGblo.
IIWl provide tor &emperArJ I'GIaInB dur
""1Iooda Qt brkls81 wbleb r8ltrlot chAD
nel capacltl81 durlll# blsh ftoWL

(I) O,..r,,'IDIJ. NltIceIIilnlOua .Iaew.
&lea abaU be operated to provent or ....
duce aoodlns durSDr periods of blBh
water. ThOlle lacUluea conatnactad 1lI
a pan 0, Ute protecUva worlta 1baIl1lO'
be uaod tor purposea oUier &hAD J100d pr0
tection without approval 01 &he DiI":C&
J!:!:lalDeer uole. desl8llad theriltor, (t.
Stat. 1&11.60 Sta&. 8'11: and 115 8&a'- eaa:
33 U.B.O. '101e: '101e-1) (Regs•• AUi\W
IIIU. ez BPE'WP)

IIUL)

In &he Operation aDd MAlntenlnce Man
uII which will bo lurnlabed locallnter.stl
upon compleUon of tho project. Cloauro
l&ruc&urtl wl11 be Inepec&cd trequeotl,
during flood perlode to ascertain that no
undue lealta,o II oceurrlnl and that
dralDa provided to care lor ordlnlU7leak
aae are lunctlonlns properl)'. !lcatl or
aoaUnl plllnt ahaU Dot be allowed &0 Ue
lip &0 eloauro Ilruc&urea or &0 dllCbar.e
puaenllfl or CUBO oYer them.

(I) Pumpln, plan'I-(I) M II It. , ,
unce. Pumpln. plantl ahall be IMpacted
bJ &he SUperlnteDdent ot IDtarYaII DO'
"to OI:ceed 10 da,1 durin. aood aeucDl
and 80 davl d\ll'iq oJMlood MUOIlI to
IDIUnI th.at all eqUipment IIID order tor
'IlItant UlIO. At relular Intervall. JIl'Oper
aeasura IbaIl be &aDn to provldo lor
c1elUllal IlIaD&, bUlldlnp. aIl4 equlPJlleD&,
ropaIDUDI as Deceaary. and lubrlcaUn.au machlIler7 Adequate auppUea 01
lubItoaDta tor all "Del tt maobInu. fUel
lorsaaoJJno at dlllGlI1 powered equlPJIliDt.
and aaah Urbta or lantemo tor emersODCf
11BhUDa aIIa1I lie teD& on hand .t all
tImu. 'I'e1epho1lll aenIco aha11 bemain
talDecI p& pWnplnsplanh. AU..,.1IWl' IDc1Ud1aI .wltch ...... &ranafonD~
@I, motors. pumps, valves, !UId. ••
eliaU be trial·operated and QheclCeCI 1'&
leut once CYe" 00 dll¥4.· Me'Ber tea"
01 aD IDaUlAUoo aIIa1I be auide when81er
wtiIII8 baa been lI\IbJeo&ed &0 undue dAmP
D8lII and otherwtse Cit In&ervGll DO& to
eueteI ono ,BIU'. A record abaU be apt
ahowIDI the results oIlUch t.est8. war-

.InI dlWDled to bo In an uQlIatlllao&or1
oondlUoD bJ IUch tea&o ahall be brouah'
to • uUalac&or1 condlUon or Iba1I be
prompu, f8JJlaced. DIesel and IJQI01lne
OIIIIn. aball bt started at auch Inter
VD18 and .Uowed &0 run Iqr nch IeaBth
or Ume AI m", be neceaaarv &0 bIIure
&heir cervlceablll&1 In Itmea 01 omlr
IInOJ'. Only akllled eJlIClrlclllllO lU1d m.
ohanl~ &ball be elJlploved on tea&o and
rePIlI... · OPIll'G&lolI peraonnel lor &he
plant shall be preaent durlnB &eats. AD1
equlpmlnt removed lrom &.he atllUoo lor
repair or replacement ahall be returned '
or repllUlCd a4 SOOft as PJ'QCUcllblo lU1d
abaIl be trial opera\ed alter reIn.kaI.
IIlUoQ, RoPiW'l retIU1rhlll removal or
equipment from the plant ahaJl be mlUle
dPrID8 otr·ftood IIClIliOIlS ID&oIIU' a4 prao.
UCoIlI,.. "
. (2) OJlQratlora. Colllpetent oplll'Gtora
aIIa1I be ondutv at PWDPlns p1anh when
ever·tt appears &hA& neceaa1t, lor PUlDP
opemUon Is wmlnent. 'J,'be operator
abG1I UwoullMJ IDapect, &rial opamte.
and~ ID readIne&I au plant equip.
aen&. 'lbo .ilpora&or ahaI1 bo IIUl1WBr
with tho equlPJllent mllnulac&urora' In
atnaCUoDa and ~vrlDp·and wl&h &he
"OperaUDs Jna&rucUClIIa" lor each m
Uon. The eqUipment" 8ha11 be operated
ID ClCCOrdance'wl&h the abovil.aenu:::t
"Opera_ Jna&ruoUona" aDd Oare
be .exerci:Ied &.hilt proper lubrlcaUOD II
btIa& IJIPplled allequlpmeot, and &hll' IlO
ovorbeaUDJ. undue vlbraUon or nolle IIocourrbI,. lmmedllL&ely upon 8nal ro
ceaa10n 01 aood wa&8r8, &he pumPlns Ita
UOD abaI1 be tharolllhl, cleaned, pua:p
be"", .UDlPll aluabed. and equipment
tborousbl,. lnapacted. oUed and Ireued.
A record or ltis Qf PUlQPlns plant opera
tion Iball be kept lor Gch staUon. a cqp,
01 wblch aball be lumlllhed tbe District
Bn81nlllr 101l0wiDl tllcb ftood.

(I) Ch4nneh ond nooclllHll/i - (U
Moln'enance. Periodic IDspectlolll 01
Improved channels IUld ftDodwa,a Iball
be made b, &he Superintendent &0 bl
certain lhl':

en Tho channel or flood",a, II clear 01
debrtl. weeds. and WUd .row&b:

drlllnace structurn thoU bs examined,
otled, And triAl operated at least onco
Overl 00 dil1!11. Where dralnll8e struc
tures are JIl'OYlded with stop lui or other
emorllenc, cloaure•• the condition of tho
equlpment And Itl houaln. shall be In
spected relularl, and a trlallDataUaUon
of &he omerlene, closure shall be mlldo
at leAIt once ncb ,ear. Petlodlo lnapec
UoDa aha11 be made b, ute SUporIDteDdeD' to be certain that:

(I) Pipes. Raw. operaUn. mechaDlUD,
npnp, 04 beadwalll an In .CiOd coa-

• dlUoa:
(U) Inlet And outlet channel. are oIleD;
uu) care II belDl exerclled &0 prll'leD5

&be llCCWDulaUon 01 &rub od dobrll
Il8Ar tho otructurea aDd &.ha, IlO area are
bebl. built neAl' b"wDIIloua coated plpea;

U,) BreWeD IlllOt.occurilq acUacesa5
to &be structure wblilh mIIht ODdan,or
III WQter Usbblua or 0&abW&1.

IDunedJAte 0&011I wW be &&keD &0 re
pair dlUllAlll, replace JDIIIaIDI or brokoa
partI, or I'eIIJlI&br ad,erae'coDdlUOIlI 411-
closed bJ ouch InapeoUou, .

(lI) OJJorotton. Wboaever blah watar
coDdIUono Impend. QJ1 satea WU1 be ID
lpecWd .. abort time before water reaoheI
Ule IDvort of b pipe aIl4 ur ob~
wbleb mI.ht prownt cloaure 01 &he sate
ohAIl Iso removed. AutomAUo Sll.&eo IhaU
110 o1oIeb' obaervecl unUl ""bas IIeOD u
cerialDed &hAt U107 are aeoure1r do4ed.
1IoDua1b' operated la&eo aDd Valves lhall
III olaed as DeceuaI'1 to pmen& ID1Iow
01 Good wa&or, AU drnIDa80 a&ruo&ureI
ID IeVIIII Ilha1I be IMpeoted lrequontll
d1IIIaI Goodo to UGerbID wbe&bor IIOfP
NO ~~ p1aoa Glons &he Unea 01
UIoIr coataot with the cmbaDlanen&.
IIaIaedIllte dopa ahaI1 be~ to cor-
reA~ advtnu condlUClDo •

. (0) Cloatu'o strllo'"ra-(I) MaIn"
1lG#COt C1olIUI'e.atruc&ures . lor "Wdo
'opeDIDao ahalIlIe InsPeCted b, U1e-auper
IDteDdeIl' oV8l'1. 80 davs to be cer&aID
&ba$l

U)· Ho:parla ate mI&aID8:
UD Metal par&a are adequateIJ cov-

ered with palDt: "
WI) AU IIlQvablo parte are ID aq&ll

lactorr worIdn8 order. " .
Uv) Proper cIoaUre can be "mlldo

prampUv when DOCOUafJ:
(y) 8uAlc1l1Dt materll\1s are on hand

lor tho ereotJon ofBlUld bas c10SUJ'll1 and
UW tblI 1000Uon 01 such ma&ertD18 wW
be l'8Ad1I1 acoaalble ID Ulftes 01 emer
,eIley.
. TooIiADd pana shaU.not be removed

lor other use. TrIal ereaUOIllI or one or
more c10aure I&ruCtules abaU be JDqCIe
CIlOIl each ,ear, a1&ematlolJ &.he Itruc
turell choaeD 10 tbat each s~te"VIIU be
onc&e4 a& 1ealI& 0DC8 In eacb a-,ear PlI

.rIod. TrlIlI erection or all qlOlIUflt drUo
tW'eltallAU be made whenover G chaDlell
IDAdo IDkey openatuur porsonneJ, Where
numad opefllUon mlllres &rlalerecUon of

I "c1ollUro utructuro Inteaalble, nsoroua
InaPecUon and clrtD 01 operatlDa per
aaMelmay be IUbsUtu\ed tbereIor.
TrIal erecUon oIl4I1d bas clo5urea III Dot
required. Olosure mllterlab wID be eare
fully checked prior to od loUowIns
tIood periods. and damaaed or mlUlnlJ
parb ah~ be repilired or replaced 1m
Dled1Il&cIy.

(2) Operation. ErecUon 01 each mov
ablo closure Shllll be stllrted In auIDcleh&
u.ne &0 permit compleUon before flOod
WIl\enl reach &110 top of UUt I\ruCturil
oUL Informltlon reaardln. tbe proper
moUuld 01 crectlne ollch Incllvldual eloa
UfO structure. toaethel' with an estimate
01 tho time requJred b, IlO uP3rJenced
crew &0 compillte Its erecUon will be slven
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EXHIBIT B

"AS CONSTRUCTED"
DRAWINGS

(See separate folder for the following drawings)

J

FILE NO.

ME-6-3-7

ME-8-3-9

ME.:.25-22

Diversion Channel, Owens Creek to
Mariposa Creek, in 4 sheets.

Diversion Channel, Black Rascal
Creek to Bear Creek, in 5 sheets.

Stream Gaging Stations, in 2 sheets.

EXHIBIT B
Unattached
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EXHIBIT C

PLATES OF SUGGEsc:mn FLOOD FIGHTING METHODS
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WAR DEPARTMrHr CORPS OF ENO'N££R U: II .....11"
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WAR DEPARTMENT CORPS OF ENGINEERS. U. S. ARMY

Riverside toe of levee

PLAN

RIVERSIDE LANDSIDE

SECTION

Hote:
Lay Iellaths liS required of cotton bellilll
approximately parallel with lewe slope
and aCfOSS dafl14led sectlon. Weight
tOP and edps of lJa8&Inl wttIl filled
sacks as shown above. The filled sactcs
shOlild be w1re4 or tllC! to each strip
before ,-yin. In place, stake Ute corll8f$
of e~h strip above water surface.
WhIrl cottofl bagilll is not available
bUMP sadllns may be substituted.

MERCED COUNTY· STREAM :GROUP .
FLOOD CONTRO~ PRO~ECT

WAVE WASH PROTEOTION'
U.S. f:NGINEER OFfICE,SACRAMENTO ,OALlf.

MAY,1946

MATERIAl. REQUIRED FOR 100

LINEAR fEET OF LEVEE

WMBER

• 30 Stlkas l"ll2"lC.'-6"
• (SMrpenod)

SANDBAGS
120 SInd bap
Cotton baglnl
u requlrod

EXHIBIT C P,""T~'



WAR DEPARTMENT CORPS OF ENGINEERS U. S. ARMY
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CAVING BANK PROTECTION

U.S. ENGINEER OFFICE. SACRAMENTO, CALIF.
MAY. 1946 .

EKHIBIT ..£.. PLATE ..



~
\

WAR DEf'ARTMENT

~~ .--1"xI2"xI2'.o"

CORPS OF ENGINEERS, U. S. ARMY

~

. Crawn of IMo

SECTION

6'.Q"

J
FRONT ELEVATION

r-..

IILL OF tMTPtIAL FOR 100
UNEAR FEET OF L£VEE

WMB£ft
25 pItcIIl"IlU"XI2'q'
17 pleceI2''x4'''IO'.Q''

• 17 P*" 2"X4"x6'.Q"
• 17 pleCtl 2'''.''II2'.Q''
•

HAlLS
llb..ad nail.
2 1bL·16d nllU.

SANDBAGS
1100 blip

MERCED COUNTY STREAM GROUP:
FLOOD CONTROL PROJECT

WMBER AND SACK TOPPING

U. S. ENGINEER OFFICE, SACRAMENTO, CALIF..
MAY, 1946

EXHIBIT "c" PLATE '0



CORPS or ENGINEEAS us. AlUAV

L.. ~
~

Pipe under levft

LANDSIDE
~----'''-Sub.'dtmctl of' crown

~~~---~--- Seepflge

DIVELOPMENT OF PIP£
FIG. ,

LAND$IDE

Sloughing 0"./01'.

§§§§.§~$~~e~'P..~9g~e~p~(J~'fhk~~~~
SLOUGHING orLANDSL'DE SLOPE DUE TO

AAYELL ING AND UNDERCUTT'NG OF TOE
,IG.2

DEVELOPMENT Of SHEAR SLIDE
fiG. a

Reducfion In
'''.''hr1ng .Ir"ngfh
In f, I' .on"

...

LANDSIDE

---Sliding 8ur~e

RIVERSIDE

.. .---- .----a_. SeepfJgee91h

MERCED COUNTY STREAM GROUP. -. -'-_.--. --------.- ._-------

fLOOD CONTROL PROJEOT .

EFFECTS OF SAND BOILS
ON LEVEE

EXHIaiT 0 PLAT~ 6



.CORJII 01 lHG1NllRS

UN' ""

V.I. ARMY

Q

•

MERCED. COUNTY. STREAM_ GROUP
FLOOD CONTROL PROJECT

BRUSHING AND SAOKING
THE J-ANDSIDE SLOPE

~)(H'QIT 0 PLAT~ 7
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MERCED COUNTY STREAM ,GROUP. "

FLOOD CONTROL PROJECT

3-6Fl: MUD eOXLEVEE
CONSTRUCTION DETAILS

u.s, co"ps 0' ENGINEIRI,SAORAMINTO.GALtr.

EXHIBIT 0 P,LATE 8
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EXHIBIT D

SUGGESTED SEMI-AImUAL REPORT FORM

EXHIBIT D



TO: The District Engineer
u. S. Army Engineer District, Sacramento
Corps of Engineers
Federal and Courts Building
650 capitol Avenue
Sacramento 14, california

(1 May 19 )
(1 Nov 19 )

Dear Sir:

The semi-annual report for the period. (1 May 19 to 31 October
19 ) (1 November 19 to 30 April 19 ) Merced cOUiity Stream
GrouP Project Levee ~Channe1 Improvements, Merced County, is as
follows:

a. The physical condition of the protective works is indicated
by the inspector's report, copies of which are inclosed.. and may be
summarized as follows:

(Superintendent's summary of conditions)

It 1s our intention to perform the folloWing maintenance
work in order to repair or correct the conditions indicated:

(Outline tl1e anticipated maintenance operations for the
following 6 months),

b. During this report period, major high water periods (water
sUrface in Bear Creek reached or exceeded the gage readings of 14.0;
Black Rascal Creek Diversion Channel at Yosemite Ave. 8.0; Owens
Creek Diversion Channel at Mission Ave. 5.0) occurred on the fol
lowing dates:

Dates MaxLmum Elevation

EXHIBIT D
Sheet 1 of 2



r COlllll1ents on the behaVior of the protective works during such
high water periods are as follows: .

(Superintendent's log of flood observations)

During the high water stages when the water level reached a
height of , on the gage or excess thereof (dates)
__-:-::-- ., it was necessary to orsanize and carry out flood
operations as follows:

(See Maintenance Manual for Merced County Stream Group)

c. The inspections have indicated (no) or (the following)
encroachments or trespasses upon the project right-of-way.

d. (no) ( ) permits have been issued for (the
following) improvements or construction within the project right-of'
way.

Executed copies of the permit documents issued are transmitted
for your files.

e. The status of maintenance measures, indicated in the pre
vious semi-annual report as being required or as suggested by the
representatives of the District Engineer, is as follows:

(statement of maintenance operations, item by item, With
percent completion).

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

Labor Material Ef:luipment Overhead Total

1. Inspection
2. Maintenance
3. Flood fighting

operations

TOTAL

Respectfully submitted,

Superintendent of vTorks

EXHIBIT D
Sheet 2 of 2



EXHIBIT E

SUGGESTED CHECK LISTS OF LEVEES I CHANNEIS AND STRUCTURES

For definition of "flood" or "high water period" see
paragraph 1-06 of this manuel.

EXHIBIT E
Sheet 1 of 8



CHECK UST NO. 2

MERCED COUN'L'Y STREAM fJItOUP

LEVEES AND CHANNEL IMPROVEMENT

Inspector's Report Sheet No. __

Date --------------
Inspecto~ _

Superintendent _

Item Remarks

(a) Location by Station

(b) Settlement, sloughing, or
loss of grade

(c) Erosion of both levee slopes

(d) Condition of roadways, in-
cluding ra.mns

(e) Evidence of seepage

(f) Condition of farm gates and
fencing

......

(g) Maintenance measures taken
since last inspection

(b) Comments

EXHIBIT E
Sheet 2 of 8



INSTRUCTIONS FOR COMPLETING SHEET 2, EXHIBIT E
(to be printed on back of sheet 2)

Item (a) Indicate levee s·cation of observation, obtained by pacing
from nearest reference point; indicate right or left bank••

Item (b) If sufficient settlement of earthwork has taken place to be
noticeable by visual observation, indicate amount of
settlement in tenths of a foot. If sloughing has caused
a change in slope of the embankment sections, determine
the new slope. Note areas where erosion or gullying of the
section has occurred.

Item (c) If sufficient erosion or gullying of backface or backtoe
of levee has taken place to be noticeable by visua!
inspection, indicate area affected and depth.

Item (d) Note any natural change in any section of roadway or
ramps. Indicate any inadequacy in surface drainage system.

Item (e) Indicate any evidence of seepage through the embankment
section.

Item (f) Indicate the serviceability of all farm gates across the
embankments and roadway, and indicate if repainting is
required.

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

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

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

EXHIBIT E
Sheet 3 of 8



CHECK UST NO. 3

MERCED COUNTY STREAM GROUP

LEVEES AND CHANNEL IMPROVEMENT

Inspector.t s Report Sheet No. _ Inspector _

Date Superintendent _

Item Remarks

(a) Name of channel and location
by stations

(b) Vegetal growth in channel

(c) Debris and refuse in channel

Cd) New construction within

~
right-of-way

(e) Extent of aggradation or
degradation

(f) Condition of riprapped section

(g) Condition of bridges

(h) Measures taken since last
inspection

(i) Comments

EXHIBIT E
Sheet 4 of 8



INSTRUCTIONS FOR COMPLETING SHEET 4, EXJiIBIT E
(To be printed on back of sheet 4)

Item (a) Indicate station of observation obtained by pacing from
nearest reference point.

Item (b) Note nature, extent, and size of vegetal growth within the
limits of f'lood flow channel.

Item (c) Note nature and extent of debris and refuse that might cause
clogging of the conduits of the irrigation intake works,
fouling of the tainter gates, or the bridges over the
channel.

Item (d) Report any construction along the diversion channel or above
the diversion channel or above the diversion works that
has come to the atten°t.ion of the inspector and that might
affect the functioning of the project.

Item (e) Indicate any change in grade or alignment o;t;_ tbe,:,channel.s,
either by deposition of sediment or scour, that is notice
abl.e by visual inspection. Estimate amount and extent.

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

Item (g) Note any damage or sett1.ement of the footings of' the
bridges. Indicate condition of wooden structures and if
repainting is required. Indicate condition of bridge
approaches, headvla1.1s, and other appurtenances.

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

Item (i) Record opinion, if any, of' contributory causes for condi
tions observed, also any observations not covered under
other columns.

NOTE: One copy of' the Inspector t s Report is to be ma11.ed
to the District Engineer immediately on completion
and one copy is to be attached to and submitted With
the Superintendent's semi-annual. report.

EXHIBIT E
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SUGGESTED CHECK LIST NO. 4

DRAINAGE AND IBRlQATION S'mUCTURES

MERCED COUNTY STREAM GROUP

Inspector's Report Sheet No. ----
Date -----------

Inspector -------------
Superintendant -----------

(a) (b) (c) ld} (e) (t) (g) (hJ

flc'b ~ ~g.~~ c'lOUli .... trno mtDtiO .... tDs::~ 0

f-I ~ n ! o ~ (1) t:I CD 0 0 (+p. .... o ts .... mG I~ti'~
~~ga' B..td ~ ~ft,g=:s g~~~ ~g:l
2~~ Ji~ Ii' 0: ~~~~ m(1)~

(Dii~
c+ (1) I c+

~lD' '1 m.n c+CDS c+ ....
ij~~bm =:s et- 0 CD 0 td (DO .... CD CD.... '1 o ~ '1 ! 0 =:s tD I c:s o CD

0 tin- S"! ~ ~c+c+

t:S ~ti ~ ~c+-o :1 t:S

!•
~

0.00 Rt. Un! Ii No. ]. -Bl lek Rascal D version Channel
1·32 Rt.

Uni ~ No. 2 - Bl "ok Rascal DIoversion Channel
0.00 Lt.
0.29 I.

0.73 II

0.91 It

1.32 It

1.64- ..



SUGGESTED CHECK LIST NO. 4

DRAINAGE AND IRRIGATION STRUCl'UBES

MERCED COUNTY STREAM GROUP

Inspector1 s Report Sheet No. _

Date _

Inspector _

SUperintendent _

(a) (b) (0) (d) (e) (f) (g) (h)

aln'S r etot:t nomt:::t ~ttn~ ~e:i~ ..... mll~ ~
°i~ OH)CDI tt fD 0

1-'<0 S,1d ~ ~~g~ ~~~e
g ~s»~ Im=~ t-fJd"~ 'ggcn~

OQ b b'gm ~fr~ ~!~c+ ett'Dtt+ ~t~'" g.
m ~ c+ 0

c+..,.
~~~br:s ~ .... CD 0

..,. D'l 0)

b fi O~~ CD I ts 0

~
t1Ci- ~ 0 ~

g~ ~ =sct~
~ 0 J-l·ti 0

g= ~ t; it)
(1) ts
fi

Unit io. 1 - Owens ~eek D1vers1o' Channel

0.18 Rt.
0.40 Rt.
0.59 Rt.
0.80 Rt.
1.04 Rt.
1.17 Rt.
1.29 Rt.

Unit tfo. 2 - Owens nreek Diversio 11 Channel

0.10 Lt.
0.17 Lt.
0.31 Lt.
0.45 Lt.
0.58 Lt.
0.82 Lt.
1.02 Lt.
1.10 Lt.
1.24 .. Lt •



DlSTRUarIONS FOR COMPLETmG BHEE::rS 6 AND 7, EXHIBIT E
(To be printed on back of sheets 6 and 7)

(1) Enter station of all structures under Column (a) for check list.

(2) Inspect inlet, barrel, and outlet for accumulation of sediment,
rubbish, and vegetal matter. Note condition under ColUDDl (c).

(3) If' any settlement 0);' damage to the pipe, barrel, or invert of
the drain has occurred, estimate the location and amount. Note
particularly if any backfill has come into the pipe or been dis
turbed. Record observations under Column (d).

(4) Inspect the concrete portions of the structures for evidence of
settlement, cracks, "pop-outs", spaces, abrasive wear, or other
deterioration. Record conditions under Column (e).

(5) Inspect backfill area adjacent to structure for evidence of
erosion caused by overflow of the drainage structure and note
conditions in Column (f).

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

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

(8) A copy of the inspector's report is to be mailed to the District
Engineer immediately on completion, and a record COW shall be
attached to the Superintendent I s semi-annual report.

EXHrBIT E
Sheet 8 ot 8



~
(

EXHIBIT F

LE'.rTER OF TRANSFER TO
THE &1'~E RECLAMATION BOABD



STATE OF CALIFORNIA-RESOURCES AGENCY

THE RECLAMATION BOARD
~. 9TH STREET • SACRAMENTO 95814

_~EY W. KRONICK, I'ro.iclont
J. J. MADIGAN, Vico l',oJIclont
WALLACE McCORMACK, Soaotory

GEORGE W. NICKEL. JR.
HAROLD J. O'BANION
MAX S. VANN. SR.
DONALD L WEILER

COL A. E. McCOLLAM, Gonoral Manogor

District Engineer
Corps of Engineers
U. S. Army
650 Capitol Mall
Sacramento, California - 95808

Dear Sir:

c~:..v

~
EDMUND G. BROWN, Goyornor

FEB 5

Rofortol 7001.40.001
4130.40.001

Reference is made to your letter of 8 September 1956,
concerning transfer to the State of California of channel and
levee construction on the Merced County Stream Group, in
accordance with SpecificatiOii-No~-r930..._-_... -_.- ---.---- .

The Reclamation Board, at its meeting of February 5,
1965, formally accepted the above referred to work for
operation and maintenance.

Sincerely yours,

\-./A,~ 0yYl ( CI~t2av-
A. E. McCOLLAM
General Manager

JHMacC:gg
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The Reclamation Board
state of California
1215 "0" street
Sacramento 14, California

Gentlemen:

c
o

p
y

8 September 1956

Reference is made to District Engineer1s letter dated 25
November 1955 suggesting a joint inspection of the Merced County
stream Diversion Channels, for the purpose of transferring them
to the jurisdiction of the state of California for operation and
maintenance. Reference is also mack: to the joint inspections of
these diversion worIts on 29 November 1955 and 12 AprU 1956. The
location and description of work of these units ar~ described as
follows:

Unit No.

1

2

Location and Description of l'lork

Diversion Channel, approximately
9,918 feet in length from Black
Rascal Creek to Bear Creek, 8ta.
28 + 18 to 71 + 00, Drawing No.
ME-8-3-9.

Diversion Ditch, approximately
1,850 feet in length with its
head at sta 16 + 45 and connect
ing with Black Rascal Creek Di
version Channe1 at sta. 1 + 40,
Drawing No. NE-8-3-9.
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/ Unit No.

3

44

5

6

Location and Description of Work

Levee along the left bank of mack
Rascal Creek Diversion Channel,
approximately 10" 070 feet in length
from eta. - 31 + 40 to 69 + 30"
Drawing No. ME-8-3-9.

levee along the right bank of mack
Rascal Creek Diversion Channel,
approximately 7,030 feet in length"
from Sta. - 1 + 00 to 69 + 30, Drawing
No. ME-8-3-9.

Levee along the left bank of (hrens
Creek Diversion Channel" approximately
6" 780 feet in length" from Bta. 20 +
00 to 87 + 80, Drawing No. ME-6-3-7.

Diversion Channel... approximately 8" 780
feet in length" from Owens Creek to
Mariposa Creek" sta. 0 + 00 to 87 +
80, Drawing No. 14E-6-3-7.

7 Levee along the right bank of Owens
Creek Divorsion Channel, approximately
8" 750 feet in length, from Sta. 0 + 00
to 87 + 50, Drawing No. ME-6-3-7.

The work referred to above was completed on 13 AprU 1956, in
accordance with Specification No. 1930, under Contract No. DA-04-167
eng"'1376 and Drawing No. ME-8-3-9, ME-6-3-7 and ME-13-61, and meets
with the requirements of the Flood Control Projeat for the ing;lrovement
of the Merced County Stream Group which is covered 10 House Document
No. 473, 78th Congress" 2nd Session, approved by' the Flood Control
Act of 22 December 1944. !rberefore" said units of work... Nos. 1 to 7
loclusive, are hereby transferred to the state of California for
operation and maintenance.

EXHIBIT F
Sheet 2 of 3



The maintenance work required shall be performed in accordance
with existing Flood Control Regulations" inclosed herewith, which
have been prescribed by the Secretary of the Arr1q" pursuant to Sec
tion 3 of the Act of Congress, approved 22 June 1936, as amended and
supplemented. As provided under Paragraph 208.10 (10) of these
regulations" a maintenance manual covering these un1ts of work is
in process of preparation and w:Ul be furnished your Board upon
com,pletion.

A copy of this letter is beiDg transm1tted to the Department
of Water Resources. .

Sincerely yours"

LEON J. HAMERLY
Lt. Col." CE
Acting District Engineer

1. Incl
1 F.O. Reg.
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E'XHIBIT G
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EXHIBrl
PERMIT

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

(Name of Firm or individual) (Address

ro: (Describe in these spaces the proposal, including kind and type
of construction, purpose intended, location by stationing. Indicate
passageway provided by moans of gates I etc. Use separate sheets if
necessary, identifying each by reference herein.)

Provided That:

Upon termination or expiration of this permit (whether by
voluntary relinquishment by the grantee, by revocation by the grantor
or otherwise) the grantee shall remove all structures, improvements,
or appurtenances which may have been erected or constructed under
this permit, and shall repair or replace any portion of the flood
protection structure or right-of-way which may have been damaged by
his operations (including grading and seeding, or sodding, if
necessary), to the satisfaction of the grantor.

The structure or operation for which this permit is issued shall
be maintained by the grantee in such manner as shall not injure or
damage the flood protection structure, or interfere with its operation
and maintenance in accordange with regulations of the Secretary of
the ArrrJy

The structure or operation covered by this permit ~ be damaged,
J:emOved or destroyed by the grantor in time of' flood emergency if
such action is determined by the grantor to be necessary in order
to preserve life or property or prevent damage or impairment to the
use or safety of the 1'lood protection structure, and the grantor
shall not be liable to the gl'antee for such damage or destruction.
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UnJ.ess otherwise specifica.lly provided herein, this permit JDS¥
be cancelled at any time by the grantor upon 10 days written notice
mailed to the address shown above. During such 10 day period, (or
such other period as JD8¥ be provided herein), the grantee will be
permitted to remove a:D.Y property or 1m;provements installed tmder
this permit, and to repair or replace a:ny damage to the flood pro
tection right-of-w~ or structures resulting from his use or oper
ations. At the end of such period, the grantor shall have the right
to possess and dispose of any such property or improvements remain
ing upon its right-of-way, and JD8¥ proceed to repair or replace any
such damage, and the grantee herein shall be 'liable to the grantor
for the full cost of such rePairs or replacements.

The construction, installation and maintenance of the structure
or major construction, the cost of inspection thereof by the grantor
and/or the United sta:tes shall be paid by. the applicant.

Grantee agrees that it will not use the area or facilities
covered by this permit, or permit such area to be used, for any
purpose other than is specifica.lly covered by this permit.

(Use these spaces for special conditions applicable to this permit).

THIS PERMIT SHALL NOT BE VALID UNTIL APPROVED BY THE DISTRIIJr
ENGINEER, U. S• .ARMY ENGINEER DISTRIQr, SACRAMENTO, CORPS OF ENGINEERS,
OR HIS AUTHORIZED REPRESENTATIVE.

Terms of this permit
are hereby accepted

Signature (Grantor)

Approved:

(Title) (Date)

(Signature (Grantee) (Date)

District Engineer

(Date)

EXHIBIT G
Sheet 2 of 3



"

•

~ONS GOVERNDq ISSU~PEBMITS FOR USE 9F
RIGHTS-OF-WAY FOB FLOOD ~ION PROJEarS

As the flood protection works and rights-of-W8¥ are owned by
the Local Interests and will be operated and maintained by 'them in
accordance with the Regulations ot the secretary' ot the ADq" and
issuance ot any permits to use any part of the rights-of-wq will
be handled by the IQcal Interests, with the restriction that DO
such permit mq be issued without t~ approval of .the District
EDg1neer, as stated in paragraph No~ 208.10 (a.) General" (5) of
~e Regulations, a copy of W~Ql1 is ,t1iacb~d he~eto.

Applicants for use ot thefights-ot-~ should be addressed
to th9 City or Levee Com1ssion haviDg jurisdiction over the ~ocal
flood protection project. The City or Leve~'Com1ssionwill then
forward the application to the District EIlgineer,' .Corps of EDg1neers"
Sacra.mento, California" with its recommendat1~n, with reasons for
such recODlJJlendation. It is suggested that the, applioation aM.
recommendations be forwarded with a draft cppyof the permit, in
order that all objectionable features JIIEl¥ be el:l.JD1nated prior to
its proffer to the applicant as this 'IlJBY prevent misunderstandings
and arguments. If for a.zw reason it is desired to forward the
permit itself without this intervening step five copies of the pro..
posed permit should be included on which is stated the exact use
of the rights-of-way, for which permission is being requested,
together with any condition or restriction of the permit. The
permit should be signed by the applicant ~d an official of the
Local Interests. A drawing" sketch or det&U plans as JIIEl¥ be re
quired to show the exact 10cat1onl nature of work and proposed
method of construction should be attached to each copy of permit.
If the permit is approved by the District Engineer, three copies
will be returned. This will enable each party concerned to have
a copy of the approved permit.

In any case where a permit is requested for any pmpose which
might cause disfigurement or damage to the flood protection rights
of-wa:y or structure in its erection, use, or removal, it is suggested
that the applicant be required to post a bond of sufficient amount to
protect the Local Interests from any cost of r~pa1r or removal, and
to guarantee faithful. performance of the permit conditions. In such
cases the permit should state the amount and conditions of the bond.

In cases involving major construction or other work which my
directly affect the flood protection structure, it will be necessary
that the United states inspect the work and the local Interests my
also desire to inspec1i it. As stated in the permit form, such in
spection w:Lll be at the expense of the grantee" and this should be
called to his attention. Except in cases of known financi~ security,
arrangements should be made with the grantee for an advance deposit
or bond to cover such costs. .

There is attached bereto a. cC1I!Y of a. permit form which has been
successfully used by Q, ntunber of cities and levee committees.
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29. local Interest Work. - In accordance with the requirements of local
cooperation for the existing Merced County streams Group Project, the state of
California is required to provide and maintain various stream capacities,
including a capacity of 7,000 cfs in Bear Creek between Black Rascal Creek and
Black Rascal Creek diversion. Our investi ations indicate ~e work~ ~
be required on Be~Cr~~~stream of ~lack__ ascal Creek to provide this (

-

capacity. The work to restore the 7,000 cfs capacity is a requirement of the
existing Merced County streams Group Project, and therefore the costs are not
considered attributable to the modifications project; however, prior to
construction, the State will be required to accomplish the work necessry to
provide this capacity or present data verifying a capacity of 7,000 c.f.s.

In accordance with the local cooperation requirements for the
modifications to the Merced County Stream Group Project authorized in 1970.
local interests are required to restore and thereafter maintain various stream
flow capacities throughout the Bear Creek basin, including 400 cfs in canal
Creek between Black Rascal Slough and livingston Canal. and 800 cfs in Canal
Creek between Livingston Canal and Castle Dam. The existing capacity of Canal
Creek upstream of Livingston canal is greater than 800 cfs, and for that
matter, summer irrigation flows in this reach of Canal Creek exceed 800 cfs.
The capacity of Canal Creek between Black Rascal Slough and livingston Canal
is approximately 400 cfs.
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OPERATION AND MAINTENANCE MANUAL
FOR CHANNELS AND LEVEES

OF THE
MERCED COUNTY STREAM GROUP

SECTION I

INTRODUCTION

1-01 Project Author1zat10n and locat10n. The d1vers10n channels of Black
Rascal Creek to Bear Creek and Owens Creek to Mar1posa Creek and channels as
cleared by local 1nterests were author1zed as un1ts of the plan of
1mprovement for flood protect10n streams 1n the Merced County Stream Group 1n
San Joaqu1n Valley, Ca11forn1a 1n the Flood Control Act of 1944. The
author1zat10n was based on a report t1tled "Merced County Streams,
Ca11forn1a" pr1nted 1n House Document No. 413, 18th Congress, 2nd Sess10n.
The d1vers10n channel between Black Rascal Creek and Bear Creek 1s located
about 4 m11es east of the c1ty of Merced 1n central Ca11forn1a and 1s
approx1mately 1.9 m11es long. The d1vers10n channel between Owens Creek and
Mar1posa Creek 1s located about 11 m11es southeasterly of the c1ty of Merced
and 1s about 1.1 m11es long. A 10cat10n map 1s shown as Exh1b1t A.

The streams compr1s1ng the Merced County Stream Group r1se 1n the S1erra
Nevada footh111s of the Central Valley of Ca11forn1a and flow 1n a westerly
d1rect10n to j01n the San Joaqu1n R1ver west of the c1ty of Merced. The
streams form two groups: Bear Creek w1th 1ts tr1butar1es, Black Rascal,
Canal, Fahrens, and Burns Creek; and Mar1posa Creek w1th 1ts tr1butar1es,
M11es and Owens Creeks.

1-02 Descr1pt10n of Project Works. - The project works was des1gned to
protect about 136,000 acres of agr1cultural land, the C1ty of Merced and the
commun1t1es of Planada and le Grand. Dur1ng the 1rr1gat10n season some
channels are used for dra1nage and other channels for 1rr1gat10n purposes. A
freeboard of at least 3 feet above the project flood plane has been prov1ded
on levees constructed for th1s project.

a. Channe15 :

(1) The Black Rascal D1vers10n Channel w1th levees on both banks 1s
about 10,000 feet 1n length and has a 3,000 cfs channel capac1ty.

~ l.c;l¥1/.
(2) The Owens Creek D1vers10n Channel w1th levees along both

channel banks 1s approx1mately 8,900 feet long and has a 400 cfs channel
capac1 ty. 't /. 1~

(3) Enlargement of M11es Creek to prov1de a channel capac1ty of
1,000 cfs from sect10n 11ne common to Sect10ns 25 and 26, T 1 S, R 15 E to
State H1ghway 59. 7":3" _ 12.5"~



(4) Burns Creek: The flow capac1ty of Burns Creek 1s to be 2,000 _~

cfs from 1ts confluence w1th Bear Creek upstream to the Burns Creek reserv01r
dam outlet. LI/'r;;~o;""'el c?h tExt--.. H )- 115~

(5) Bear Creek: the flow capac1ty must not be less than 3100 cfs
from the confluence at the lower end of Black Rascal Slough upstream to the
head of Black Rascal Slough; then 1000 cfs upstream to Black Rascal D1vers10n
channel; then 4000 cfs upstream to the confluence of Burns Creek; then 2000
cfs upstream to the Bear Creek reserv01r outlet. C,2"rc.t.()J'lY'r/ O/llC."t"fl) -Z3,5~

(6) Black Rascal Slough: The flow capac1ty must not be less than
3900 cfs so that the comb1ned capac1ty of Black Rascal Slough and Bear Creek
is not less than 1000 cfs./q" - 7,l~i

(1) Owens Creek: The flow capac1ty must be 400 cfs from the OWens
Creek D1vers10n Channel to the br1dge cross1ng'at the sect10n 11ne common to
Sect10ns 29 and 30, T 1 S, R 16 E, and then 250 cfs upstream to the Owens
Creek reserv01r outlet. 7''fcttc""r e l ~yt bl.,I-I) -1.1M!'

(8) Mar1posa Creek: The flow capac1ty must not be less than 1250
cfs from State H1ghway 59 upstream to the Owens Creek D1vers10n Channel; then
1000 cfs upstream to the Mar1posa Creek reserv01r dam outle\.

'i& "((i6VV'.~/' cJV1.f1( t,.N) _ /7, 'I~
b. Gag1ng Stat10ns:

(1) Pool stage recorders and outflow gag1ng stat10ns on the dams
and on the streams downstream of the dams on Burns, Bear, Owens and Mar1posa .~
Creeks.

(2) Stream flow gag1ng stat10ns at both d1vers10n channels of Black
Rascal and Owens Creeks and a stream flow gag1ng stat10n on Bear Creek at
McKee Road.

c. Dams: The construct10n of 4 dams, one each on Burns, Bear, Owens,
and Mar1posa Creeks to reta1n uncontrolled flows 1n the reserv01rs and to
prov1de the follow1ng flow releases:

(1) Burns Creek: The reserv01r on th1s creek has a gross pool
elevat10n of 300 feet, NGVD, and an outlet works cons1st1ng of two ungated
condu1ts w1th a comb1ned outlet capac1ty of lBOO cfs.

(2) Bear Creek: The reserv01r on th1s creek has a gross pool
elevat10n of 413.5 feet, NGVD, and an outlet works cons1st1ng of two ungated
condu1ts w1th a comb1ned outlet capac1ty of 1800 cfs.

(3) Owens Creek: The reserv01r on th1s creek has a gross pool
elevat10n of 401.5 feet, NGVD, w1th an ungated condu1t for 1ts outlet works
w1th an outlet capac1ty of 185 cfs.

(4) Mar1posa Creek: The reserv01r on th1s creek has a gross pool
elevat10n of 439.5 feet, NGVD, w1th two ungated condu1ts for 1ts outlet works
w1th an outlet capac1ty of 1000 cfs.

2
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1-03. Purpose of Manual. Th1s manual has been prepared to prov1de local
1nterests w1th 1nformat10n pert1nent to the operat10n and ma1ntenance of the
project fac111t1es and to assure that structures and fac111t1es prov1ded by
the Un1ted States for local flood protect10n are cont1nuous1y ma1nta1ned and
operated as necessary to obta1n max1mum benef1ts. Rules that govern local
1nterests 1n operat1ng and ma1nta1n1ng flood control projects are conta1ned
1n the Code of Federal Regu1at10ns. (See Exh1b1t B). The Flood Immun1ty
Statute (33 U.S.C., Sect10n 701c.) protects the Un1ted States from 11ab111ty
of any k1nd from damage caused by floodwater related to a flood control
protect.

1-04. Def1n1t10ns. Def1n1t10ns app11cab1e to th1s manual are:

D1str1ct Eng1neer: The ch1ef execut1ve of the Sacramento D1str1ct,
U.S. Army Corps of Eng1neers, 650 Cap1to1 Mall, Sacramento, 95814. In
certa1n contexts, the term may be construed to 1nc1ude representat1ves of the
D1str1ct Eng1neer.

Regu1at10ns: Part 208, Chapter II, T1t1e 33, Code of Federal
Regu1at10ns. (Exh1b1t B of th1s manual 1s an extract.)

R1ght or left bank: The r1ght or left s1de of a stream or waterway as
the v1ewer faces downstream.

Super1ntendent: The local off1c1a1 w1th respons1b1111ty (pursuant to
regu1at10ns) for deve10p1ng and ma1nta1n1ng, and d1rect1y 1n charge of, an
organ1zat10n charged w1th the eff1c1ent operat10n and ma1ntenance of flood
control fac111t1es prov1ded by the Un1ted States.

1-05. Flood Flows. For purposes of th1s manual, the term "Flood" or "h1gh
water per10d ll shall refer to flows when the water surface reaches or exceeds
the follow1ng:

a. A read1ng of 14.0 on the gage located on the left bank of Bear
Creek at McKee Road.

b. A read1ng of 8.0 on the gage located on the left bank of the Black
Rascal Creek D1vers10n channel at Yosem1te Avenue.

c. A read1ng of 5.0 on the gage located on the r1ght bank of Owens
Creek D1vers10n Channel at M1ss10n Avenue.

1-06. Construct10n Data and Contractor. Construct10n contracts requ1red by
the U.S. Army Corps of Eng1neers to complete the project works as descr1bed
under paragraph 1-02 of th1s manual were as follows:

a. Construct10n of the d1vers10n channels, Black Rascal Creek to Bear
Creek and Owens Creek to Mar1posa Creek and Gag1ng Stat10ns was accomp11shed
under Contract No. DA-04-167-ENG-1376 by the Stockton Construct10n com~a)ny 4
and completed o~ 13 APr~} 1956. /Jt1/ j' Ii- In £ ~- 6 ~? - 7 (()(~.)W_.:J C, 01(/, v~::: / .
IYlE-'6-~-'(fjlC{cI< 185(<1-( Ow!) 4),,,1 mE-2ti-2?.-(1l""'"lM f:J3/:"'~ -)';;iU:'~)

)/ok,'(j..~{I)t1 o!I('8,lcflce- oI1kt"l.! /~~{C((t:11 {/1'';/'''Cd.-W1 ~ X,5',-:-?;rlk

Jk,..e. eva'? II of .:ror!iCEcfJ tv I /t,.. JYd-Pd ( 5<:-e- /J1£ ? ~ 3 - 9).

3

•



b. Construct10n of gag1ng stat10ns near the dams on Burns. Bear,
Owens and Mar1posa reserv01r, Black Rascal and Owens Creek D1vers10n canals
and on Bear Creek at McKee Road, was accomp11shed under var10us contracts as
l1sted 1n the 1nd1v1dual operat10n and ma1ntenance manuals for the reserv01r
dams.

c. Construct10n of the dams on Burns, Bear, Owens and Mar1posa Creeks
was accomp11shed by var10us contractors, to reta1n uncontrolled flows 'n the
reserv01rs. For deta1ls see 'nd1v1dual dam, operat10n and ma1ntenance
manuals.

4



r SECTION 11

LOCAL COOPERATION

2-01. Stated Regu1rements. - House Document No. 473 recommended construct10n
of the Merced County Stream Group Project upon cond1t10n that the State of
Ca11forn1a or other respons1ble local 1nterests:

(a) prov1de w1thout cost to the Un1ted States all lands. easements and
r1ghts-of-way necessary for the construct10n;

(b) bear the expense of all necessary h1ghway and ut1l1ty changes;

(c) complete the enlargement of the channel of M11es Creek and restore
the channel capac1t1es of Black Rascal. Burns. Bear. Owens and Mar1posa
Creeks 1n accordance w1th the plan of the D1str1ct Eng1neer;

(d) hold and save the Un1ted States free from damages result1ng from
construct10n of the works; and

(e) except for the reserv01rs. dams. and appurtenant gages. ma1nta1n and
operate the completed project works and ex1st1ng channels 1n accordance w1th
regulat10ns prescr1bed by the Secretary of the Army.

2-02. Assurances Prov1ded by Local Interests. - Sect10n 12650 of the
Ca11forn1a State Water Code (added by Sect10n 1. Chapter 196 and amended by
Sect10n 1. Chapter 1118 of the Ca11forn1a Statues of 1959) adopted and
author1zed the Merced County Stream Group Project.

Assurances of local cooperat10n by the State Reclamat10n Board are
conta1ned 1n Sect10n 12657, wh1ch reads 1n part:

...••••••• the Rec1amat10n Board shall g1ve assurances
sat1sfactory to the Secretary of the Army that the local
cooperat10n. requ1red by Sect10n 3 of the Act of Congress
approved December 22. 1944 (Pub11c Law 534. 78th Congress. 2nd
Sess10n). and Sect10n 2 of the Act of Congress approved
August 18. 1941 (Pub11c Law 228. 78th Congress. 1st Sess10n).
w111 be furn1shed by the State 1n connect10n w1th the local
flood control project author1zed and adopted 1n .••Sect10n
12650.

Merced and Mar1posa Count1es are 1nvolved 1n the requ1rements for local
1nterests to enact and enforce flood zon1ng from a p01nt just downstream of
Burns. Bear. Owens and Mar1posa dams to var10us p01nts downstream. See
Exh1b1t A for the 11m1ts of the upstream and downstream p01nts of local
respons1bll1ty.

2-03. Transfer of Respons1b111ty. - Respons1b111ty for operat1ng and
ma1nta1n1ng the completed works was off1c1ally transferred to the State
Rec1amat10n Board by letter dated 8 September 1956. as shown on the 1nclosed
letter of transfer. Exh1b1t C.

5



SECTION III

MAINTENANCE AND OPERATION

3-01. Introduct10n. - Th1s manual has been prepared to furn1sh local
1nterests w1th 1nformat10n on the project works and to prov1de adv1ce
regard1ng the requ1rements of operat10n and ma1ntenance. The project works
are to be ma1nta1ned and operated 1n accordance w1th the Regu1at1on shown as
Exh1b1t B and the lnterpretatlons and amp11flcat1ons thereof as contalned
hereln.

3-02. Respons1b111t1es of the Super1ntendent. - A general out11ne of the
respons1b111t1es of the Super1ntendent 1s contalned 1n Sect10n 208.10,
Sub-sect10n (a) of the Regu1at10ns. Subparagraph (2) 1s an overv1ew of these
respons1b111t1es. It reads:

The State, po11tlca1 subd1v1s10n thereof, or other respons1b1e
local agency, whlch furn1shed assurance that 1t w1ll ma1nta1n
and operate flood control works 1n accordance w1th regulat10ns
prescr1bed by the Secretary of the Army, as requ1red by law,
shall appolnt a permanent comm1ttee cons1st1ng of or headed by
an off1c1al here1nafter called the IISuper1ntendent," who shall
be respons1ble for the development and ma1ntenance of, and
d1rectly 1n charge of, an organ1zat1on respons1ble for the
eff1c1ent operat10n and ma1ntenance of all of the structures
and fac1l1t1es durlng flood per10ds and for cont1nuous
lnspect10n and ma1ntenance of the project works dur1ng per10ds
of low water, all w1thout cost to the Un1ted States.

Major spec1f1c dut1es of the Super1ntendent are:

a. Tra1n1ng Key Personnel. - Key personnel of the ma1ntenance and
operat10n organ1zat10n and an Ass1stant Super1ntendent should be tra1ned to
handle ma1ntenance as well as unexpected problems related to flood control.
Sector foremen should be tra1ned to lead 1n patrol, 1nspect10n of channels,
operat10n of gate structures, and ma1ntenance work so these funct10ns w1ll be
handled 1n an orderly and exped1t10us manner. .

b. Prevent1ng Encroachment and Trespass. - Project r1ght-of-way should
be posted w1th clearly v1s1ble s1gns to prevent encroachment or trespass of
project fac1l1t1es. The Super1ntendent w1ll take act10n under local
ord1nances and author1t1es to prosecute trespassers or remove unauthor1zed
encroachments, and make a wr1tten report to the State Reclamat10n Board on
any act10ns taken.

c. Perm1ts for R1ght-of-Entry or Use of R1ght-of-Way. - Perm1ts for
temporary r1ght-of-entry upon, or the use of port10ns of project
r1ght-of-way, shall not be 1ssued unt1l the State.Reclamat10n Board
determ1nes the condlt10ns to be 1ncluded ln the perm1t document. The
Super1ntendent w1ll, therefore, cause not1ces to be posted at consplcuous
locat10ns along the project r1ght-of-way to d1rect pUb11c attentlon to th1s
requ1rement. See Exh1b1t Dfor a sample perm1t.
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d. Perm1ts for Improvements or Construct10n W1th1n the Project
R1ght-of-Way. - The Super1ntendent w111 assure that all requests for perm1ts
for construct10n of any 1mprovements of any nature w1th1n the 11m1ts of the
project r1ght-of-way are referred to the D1str1ct Eng1neer through the State
Reclamat10n Board for determ1nat10n that such construct10n w11l not adversely
affect the stab111ty, safety, or funct10n1ng of the protect1ve fac111t1es,
and for def1n1t10n of the cond1t10ns under wh1ch the perm1t should be
granted. These cond1t10ns w1ll 1nclude, among others, the follow1ng:

(1) That all work be performed 1n accordance w1th standard
eng1neer1ng pract1ce us1ng plans and spec1f1cat10ns approved by the D1str1ct
Eng1neer or h1s author1zed representat1ve.

(2) That draw1ngs of proposed 1mprovements or alterat10ns of
ex1st1ng flood control works be subm1tted to the State Reclamat10n Board 1n
advance of the start of construct10n to perm1t adequate study and
cons1derat10n.

(3) That proposed work be determ1ned compat1ble w1th ex1st1ng
project 1mprovements.

(4) That after complet10n of the 1mprovement or alterat10n, liAs
Constructed" draw1ngs be subm1tted to the D1str1ct Eng1neer 1n dup11cate.

e. Coord1nat10n of Local Act1v1t1es. - In accordance w1th the
prov1s10ns of Flood Control Regulat10ns, paragraph 208.l0(a)(9), the
Super1ntendent w1ll, dur1ng per10ds of flood flow, coord1nate the funct10ns
of all agenc1es, both pub11c and pr1vate, that are connected w1th the
protect1ve works. Arrangements shall be made w1th the local law enforcement
agenc1es. street departments, and ra1lroad and ut1l1ty compan1es for
develop1ng a coord1nated flood-f1ght1ng program; and an out11ne of th1s
program w1ll be f1led w1th the D1str1ct Eng1neer.

f. Inspect10n. - The Super1ntendent must make per10d1c 1nspect10ns to
1nsure that effect1ve ma1ntenance 1s cont1nu1ng. Regulat10ns provide that
such 1nspect10ns shall be made just before the beg1nn1ng and at the end of
the flood season; 1mmed1ately after each h1gh water per10d, otherw1se at
1ntervals not exceed1ng 90 days; and at such 1ntermed1ate t1mes as necessary
to 1nsure the best poss1ble care of project fac1l1t1es. The flood season 1s
deemed to extend from 1 November through 1 May. The suggested check l1st
shown as Exh1b1t E should be followed to 1nsure that no feature of the
project works 15 overlooked dur1ng 1nspect10ns.

g. Ma1ntenance. - It 1s the respons1b1l1ty of the Super1ntendent to
ma1nta1n project fac1l1t1es 1n a manner that ensures the1r serv1ceab1l1ty
dur1ng per10ds of flood1ng. Ma1ntenance and repa1r shall be accomp11shed
dur1ng the appropr1ate season as scheduled by the Super1ntendent. Immed1ate
steps will be taken to correct dangerous cond1tions disclosed by inspections.

The Superintendent is fully respons1ble for mak1ng repa1rs and select1ng
the methods used. The District Engineer w1ll be available for adv1ce and
consultat10n. All repairs shall be made in accordance with standard
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eng1neer1ng pract1ce, to 11ne and grade, and 1n accordance w1th deta11s shown
on the construct10n draw1ngs for the project works (Exh1b1t F). No change or
a1terat10n shall be made 1n any feature of the project works w1thout a pr10r
determ1nat10n by the D1str1ct Eng1neer that such a1terat10n w111 not
adversely affect the stab111ty and funct10n1ng of pr03ect fac111t1es. Plans
and spec1f1cat10ns for all proposed changes or a1terat10ns shall be subm1tted
to the D1str1ct Eng1neer through the State Rec1amat10n Board for
1nvest1gat10n and approval before prosecut10n of the work.

In the event that damage to the project works, whether due to f100d1ng
or other causes, 1s cons1dered to be beyond the ma1ntenance respons1b111ty of
the local 1nterests to repa1r, the Super1ntendent w111 contact the D1str1ct
Eng1neer, through the State Rec1amat10n Board, and he w111 ass1st, adv1se, or
suggest the course of act1~n to be taken.

h. Protect1ng the Env1ronment. - Pr03ect ma1ntenance 1s to be
accomp11shed 1n a manner that m1n1m1zes adverse env1ronmenta1 1mpact. Deadl
trees w1th w11d11fe value w111 be reta1ned except where they const1tute a .
hazard to project works. ~

1. Ma1nta1n1ng Records and Mak1ng Reports. - The Super1ntendent must
ma1nta1n f11es of records, draw1ngs, and reports on the project works and
make these data ava11ab1e to the D1str1ct Eng1neer upon request. The
Super1ntendent shall subm1t a sem1-annua1 report to the D1str1ct Eng1neer
w1th1n a 10-day per10d fo110w1ng 30 Apr11 and 1 November. The report w111
compr1se statements of:

(1) The phys1ca1 cond1t10n of the protect1ve works as summar1zed
from logs of 1nspect10n.

(2) F100d-f1ght1ng act1v1t1es dur1ng the report per10d and the
behav10r of the pr03ect works dur1ng floods.

(3) Prosecut10ns for encroachment or trespass.

(4) Ma1ntenance measures taken; nature, date of construct10n, and
date of removal of temporary repa1rs; and date of comp1et10n of permanent
repa1rs.

(5) Perm1ts 1ssued for r1ght-of-entry or use of r1ght-of-way.

(6) Perm1ts 1ssued for 1mprovements or construct10n w1th1n the
project r1ght-of-way.

(1) The cost of ma1ntenance and operat10n for the report per10d.

(8) Any unusual, abnormal, or unexpected cond1t10ns or occurrences
bear1ng on the stab111ty or cont1nued effect1veness of the project works.

A suggested form for subm1tt1ng the sem1-annua1 report 1s shown as
Exh1b1t G. Cop1es of 1nspector's f1e1d notes as recorded on a check-11st
(Exh1b1t E) w111 be made an 1nc10sure to the sem1-annua1 report.
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~ 3-03. Ass1stance by the D1str1ct Eng1neer. - To ass1st the Super1ntendent 1n
\ meet1ng respons1b111t1es under the Regu1at10ns, the D1str1ct Eng1neer w11l:

a. furn1sh "As Constructed" draw1ngs of project works to the local
1nterests respons1b1e for ma1ntenance and operat10n of project works.
(Exh1b1t f.)

b. Make per10d1c 1nspect10ns of the project works and not1fy local
1nterests of any repa1rs or ma1ntenance measures deemed necessary 1n add1t10n
to measures taken and repa1rs made by the Super1ntendent.

c. Subm1t deta11ed reports on all cases of non-comp11ance w1th the
Regu1at10ns to the Ch1ef of Eng1neers for determ1nat10n of correct1ve
measures.

d. Make a pr10r determ1nat10n of the effect of any proposed alterat10n
of project works (or encroachment, excavat10n, or construct10n w1th1n the
project r1ght-of-way) on project funct10n1ng and furn1sh the results to the
Super1ntendent 1n wr1t1ng.

3-04. Spec1f1c Ma1ntenance and Operat10n Requ1rements. - The requ1rements
for ma1nta1n1ng and operat1ng (1) local flood protect10n works; (2) levees,
and (3) channels and f100dways are conta1ned 1n paragraphs 208.10(a),
208.10(b) and 208.10(g) respect1ve1y of the federal Regulat10ns, dated
16 August 1944 (T1t1e 33). See Exh1b1t B for a more complete 11st1ng of the
requ1rements for the above flood control fac1l1t1es.

(1) General: The requ1rements for ma1nta1n1ng and operat1ng local
flood protect10n works are conta1ned 1n paragraph 208.10(a) of the
Regu1at10ns, wh1ch are quoted 1n part as follows:

.....•..•.The structures and fac1l1t1es constructed by the
Un1ted States for local flood protect10n shall be cont1nuously
ma1nta1ned and operated as may be necessary to obta1n max1mum
benef1ts.

* * * * * * * * * *

A reserve supply of mater1als needed dur1ng a flood emergency
shall be kept on hand at all t1mes.

* * * * * * * * * *

No encroachment or trespass wh1ch w111 adversely affect the
eff1c1ent operat10n or ma1ntenance of the project works shall
be perm1tted upon the r1ght-of-way of the protect1ve fac111t1es.

* • • • • * * * * •

No 1mprovement shall be passed over, under, or through the
walls, levees, 1mproved channels or f100dways, nor shall any
excavat10n or construct10n be perm1tted w1th1n the l1m1ts of
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the project r1ght-of-way. nor shall any change be made 1n any
features of the works w1thout pr10r determ1nat10n by the
D1str1ct Eng1neer of the War Department or h1s author1zed
representat1ve that such 1mprovement. excavat10n. construct10n.
or alterat10n w1ll not adversely affect the funct10n1ng of the
protect1ve fac1l1ties.

* * * * * * * * * *

Ma1ntenance measures or repa1rs wh1ch the District Eng1neer
deems necessary. shall be promptly taken or made .••.

* * * * * * * * * *

(2) levees: The requirements for ma1nta1n1ng and operat1ng levees
are conta1ned 1n Paragraph 208.l0(b} of the Regulat10ns. wh1ch are quoted 1n
part as follows:

..•.•••••. Per10d1c 1nspect10ns shall be made by the
Super1ntendent to 1nsure that the ma1ntenance measures are
being effect1vely carr1ed out and. further. to be certa1nthat:

No unusual settlement. slough1ng. or mater1al loss of grade of
levee cross sect10n has taken place;

* * * * * * * * * *

No cav1ng has occurred on e1ther the lands1de or the r1vers1de
of the levee wh1ch might affect the stab1l1ty of the levee
sect10n;

* * * * * * * * * *

No seepage. saturated areas. or sand b01ls are occurr1ng; Toe
dra1nage systems and pressure re11ef wells are 1n good work1ng
cond1t10n. and that such fac111ties are not becom1ng clogged;

* * * * * * * * * *

Dra1ns through the levees and gates on sa1d dra1ns are 1n good
work1ng cond1t10n;

* * * * * * * * * *
No revetment work or r1prap has been displaced. washed out. or
removed;

* * * * * * * * * *

Cattle guards and gates are 1n good condit10n.

* * * * * * * * * *
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r Crown of levee 1s shaped so as to dra1n read11y. and roadway
thereon. 1f any. 1s well shaped and ma1nta1ned;

* * * * * * * * * *
There 1s no unauthor1zed graz1ng or veh1cu1ar traff1c on the
levees;

* * * * * * * * * *

Encroachments are not be1ng made on the levee r1ght-of-way
wh1ch m1ght endanger the structure or h1nder 1ts proper and
eff1c1ent funct10n1ng dur1ng t1mes of emergency •..• "

(3) Channels and F100dways: The requ1rements for ma1nta1n1ng and
operat1ng channels and f100dways are conta1ned 1n paragraph 208.10(g) of the
Regu1at10ns. wh1ch are quoted 1n part as follows:

.......... Per10d1c 1nspect10ns of 1mproved channels and
f100dways shall be made by the Super1ntendent to be certa1n
that:

* * * * * * * * * *
The channel or f100dway 1s not be1ng restr1cted by the
depos1t1ng of waste mater1a1s. bu11d1ng of unauthor1zed
structures or other encroachments;

* * * * * ~ * * * *

Banks are not be1ng damaged by ra1n or wave wash. and that no
slough1ng of banks has occurred;

R1prap sect10ns and def1ect10n d1kes and walls are 1n good
condH10n;

Approach and egress channels ad3acent to the 1mproved channel
or f100dway are suff1c1ent1y clear of obstruct10ns and debr1s
to permH proper funct10n1ng of the pr03ect works.

Such 1nspect10ns shall be made pr10r to the beg1nn1ng of the
flood season and otherw1se at 1ntervals not to exceed 90 days.
Immed1ate steps w1ll be taken to remedy any adverse cond1t10ns
d1sc10sed by such 1nspect10ns. .

* * * * * * * * * *
The 1mproved channel or f100dway shall be thoroughly 1nspected
1mmed1ate1y fo110w1ng each ma30r h1gh water per10d. As soon as
pract1cab1e thereafter. all snags and other debr1s shall be
removed and all damage to banks. r1prap. def1ect10n d1kes and
walls. dra1nage outlets. or other flood control structure
repa1red.

* * * * * * * * * *
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a. Per10d1c Inspect10ns. - The State Department of Water Resources w111
make a deta11ed 1nspect10n of the project 1n the spr1ng and fall of each year
and note any requ1red ma1ntenance. Inspect10ns are to be scheduled to
c01nc1de w1th the beg1nn1ng and end of the flood season (1 November and 30
Apr11), and the check 11st shown as Exh1b1t E 1s to be used. The purpose of
these and other per10d1c 1nspect10ns 1s to 1nsure that cond1t10ns that may
1mpa1r the effect1veness of the project are not develop1ng. It 1s 1ntended
that 1nspect10ns d1sclose all cond1t10ns that 1n any way affect the stab111ty
and funct10n1ng of the structures. Part1cular attent10n w111 be g1ven to the
follow1ng dur1ng every 1nspect10n:

1. Locat10n, extent, and s1ze of vegetat10n.

2. Unauthor1zed operat10ns such as excavat10n or construct10n of
bu1ld1ngs and other structures, levees, bank protect10n. or tra1n1ng d1kes
w1th1n the floodflow channel r1ght-of-way.

3. Depos1t10n of rUbb1sh of any sort and d1sposal of 1ndustr1al
waste.

4. Changes such as aggradat10n or degradat10n 1n the streambed,
wh1ch could 1nterfere w1th free flow from s1de dra1nage structures or 1nduce
local meanders that would scour the banks.

5. Upstream operat10ns of any nature that would affect flow
cond1t10ns 1n the project reach.

6. The cond1t10n of project fac111t1es.

Dur1ng 1nspect10ns, 1t should be determ1ned whether the follow1ng
prov1s10ns of the Regu1at10ns are be1ng adhered to:

1. That all brush, trees and w11d growth other than sod are removed
from the levee crown and slopes.

2. That all grass and weeds on the levee have been mowed where removal
by other methods such as burn1ng 1s dangerous or 1mpract1cab1e. Th1s
espec1a11y app11es to peat levees where burn1ng would const1tute a hazard to
1mprovements.

3. That all burrow1ng an1mals have been exterm1nated.

4. That all caves, sloughs, burrows, holes, s11ps or other damaged
port10ns of the levee have been repa1red.

5. That all 1rr1gat10n and dra1nage structures through the levee are 1n
good work1ng cond1t10n.

6. That no revetment work or r1prap has been d1splaced, washed out or
removed.

~
I

7. That the crown of the levee 1s well shaped and ma1nta1ned and that
unauthor1zed veh1cular travel 1s restr1cted. ~
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8. That stock graz1ng on the levee 1s restr1cted to cond1t10ns and
seasons when the levee would not be ser10us1y scarred or otherw1se damaged
thereby.

9. That encroachments are not be1ng erected on the levee wh1ch would
h1nder travel by author1zed patrol veh1cles.

10 Prevent the erect10n of structures on. add1t10ns to. or alterat10ns
of the levee un1~s author1zed by perm1t from the State Rec1amat10n Board.

b. Spec1a1 Instruct1ons. Ma1ntenance. The pr1nc1ple features of the
project cons1sts of two d1vers10n channels w1th levees and the enlargement of
ex1st1ng channels and f100dways. Accord1ngly. the requ1rements of paragraphs
208.10(b) and (c) are supplemented as follows:

1. Where shoa11ng or aggradat10n at the 1nlets or outlets of s1de
structures make them 1noperat1ve. 1t 1s 1mperat1ve that all dra1ns be kept
open and unobstructed at all t1mes. .

2. Dumped rock or other sU1tab1e types of protect10n should be
placed at 10cat1ons found by exper1ence to be cr1t1ca1 trouble p01nts. w1th a
v1ew to stab1l1z1ng the channel a11gnment ~nd preserv1ng the general
un1form1ty of the bank 11nes.

3. Sed1ment and debr1s plugs or other obstruct10ns should be
removed from the channel to prevent any tendency for the flows to be
deflected w1th1n the channel. The heavy mater1a1 l1ke1y to accumulate 1n the
new channel at the mouths of the tr1butar1es should be removed to keep the
channel clear.

4. The channel and r1ght-of-way shall be kept reasonably c1e~r of
debr1s. refuse matter. or 1ndustr1al wastes.

5. Weeds and other vegetal growth 1n the channel shall be cut 1n
advance of the flood season and removed from the channel w1th all debr1s.

6. All eroded concrete shall be repa1red as soon as any
re1nforc1ng steel 1s exposed or ero~10n approaches a depth of 4 1nches. It
1s recommended that the repa1r be made by thoroughly clean1ng the surface by
sandblast1ng and bU11d1ng up the sect10n w1th pneumat1cally placed PQrtland
cement mortar. All eV1dence of settlement. up11ft. or fa11ure of concrete
structures shall be referred to the State Eng1neer for ana1ys1s and remed1al
measures.

1. All damage to fenc1ng. whether resu1t1ng from acc1denta1 or
w111fu1 1njur1es or from corros10n. shall be promptly repa1red w1th new
mater1a1 1n order to ma1nta1n sat1sfactory protect10n to the pub11c.

8. If the 1nspect10n shows that the automat1c dra1nage structures
have been jammed 1n an open pos1t10n by debr1s or other obstruct10ns. they
shall be thoroughly cleared so that they sw1ng freely to a true closure. If
any parts of the gates have been damaged or broken. they shall be replaced
w1th new parts.
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9. Compllance wlth the provlslons prescrlbed above pertalnlng to
dralnage structures ls essentlal for proper malntenance of the levee system
covered by thls manual. levee fal1ures caused by neglected dralnage
structures are of common occurrence; lt ls, therefore, of utmost lmportance
that these structures always be kept In perfect worklng condltlon In
accordance wlth the regulatlons.

10. In the event that lt becomes necessary to fl11 any of the
levee, care should be taken not to bury any of the slde dralnage lnlets.
Plans for the malntenance of dralnage facl11tles at any such polnts should be
submltted to the State Reclamatlon Board for approval before such work ls
started.

11. The purpose of malntenance work ls to lnsure contlnuous
satlsfactory operatlon of equlpment. It ls, therefore, lmportant ln such
work that all posslble causes of future trouble be found and corrected.
Partlcular attentlon should be glven to mlnor weaknesses whlch may be an
lndlcatlon of future trouble.

c. Dralnage and Irrlgatlon Structures.

Descrlptlon. Dralnage and lrrlgatlon structures whlch extend
through the levees are 11sted as follows:

levee :
Hlle

She
of

Plpe
Other Descrlptlon :Invert Feet

:Below Crown

Unlt No.1 - Black Rascal Creek Dlverslon Channel - Rlght Bank

0.00 : 61 x 61 Concr. : Inverted slphon under channel
1.32 :36" CHP : Rlser unlt l-S

Unlt No.2 - Black Rascal Creek Dlverslon Channel - left Bank

0.00 1011 Steel Rlser unlt l-S
0.29 24 11 CHP Flap gate W-S
0.54 24" CHP Flap gate W-S
0.73 24 11 CHP Flap gate W-S
0.91 2 - 60 11 CHP Flap gate W-S
1.32 24" CHP flap gate W-S
1.64 24 11 CHP Flap gate W-S

UnH No. 1 - Owens Creek O\verslon Channel - Rlght Bank

0.00 Concr., she Inverted s\phon under channel
unknown

0.1 B 24 11 CHP Flap gate W-S
0.39 24 11 CHP flap gate W-S
0.59 24" CHP flap gate W-S
0.80 24 11 CHP Flap gate W-S
1.04 24 11 CHP Flap gate W-S
1.17 24" CHP Flap gate W-S
1.29 24 11 CHP flap gate W-S
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12.0
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10.0
10.0
8.0

6.0
10.0
7.5
6.5
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Levee :
M11e

She
of

P1pe
Other Descr1pt1on :Invert Feet

:8e1ow Crown

Un1t No.2 - Owens Creek D1vers1on Channel - Left 8ank

0.10
0.11
0.31
0.45
0.58
0.82
1.02
1.08
1.24

24" CMP
24 11 CMP
24 11 CMP
24 11 CMP
24 11 CMP
24 11 CMP
24 11 CMP
24 11 CMP
24 11 CMP

Flap gate w-s
Flap gate W-S
Flap gate W-S
Flap gate W-S
Flap gate w-s
Flap gate W-S
Flap gate W-S
Flap gate W-S
Flap gate W-S

5.0
6.0
6.0
5.0
6.0
6.0
B.O

10.0
10.0

Note on abbrev1at1ons:
CMP =Corrugated Metal P1pe
W-S =Waters1de
L-S = Lands1de
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CODE OF FEDERAL REGULATIONS (EXTRACT)

TITLE SS-NAVlGATlON AND
NAVIGABLE "ATEBS

a.apler II - Corpe 01 Ensineen.,
Deparuilenl 01 Ihe Arm,.

PAD .. -~ COIIftOL 1lIr:vu!10lfS

AVDCICn: 'D.IO iaued under Sec. T.
51 S\al. .; 33 U.s.C. T09.

'2118.10 L.occal tIood protediem Ulcwlc,;
_i"UMfteC OM ~licm 0t. .In&cturel
aM foeiliN' - (al ~Mro. m The
atructures and facilities construct.ed by
the Unit.ed S\ates for local ftood protec
tion Ihall be continuously maintained
In aueb a manner and ~rat.ed at such
times and for such penods as may be
necessary to obtain the maximum
benellts.

(2) The S\ate. poUtical subdivision
thereof. or other responsible local
qencr' which furnished assurance that
it wi! maintain and operate ftood con
trol worlu in a~rdance with relUla
lions prescribed b:r the Secretary of the
Almy. as required by law. ahall appoint a
permanent commiue. consiItin. of or
headed by an ofticlal hereinalter caned
the "Superintendent," who shall be re
Iponsible for the development and main
tenance of, and directly In charle of. an
orpnization responsible for the efftc:ient
operation and maintenance of an of the
atructures and facilities durin. ftood
perjods and for continuous inspection
and maintenance of the project works
durinl P-eJ'iods of low water, all without
COlt to the Unit.ed States.

(!) A reeerve _supply of materials
Deeded d~ a Iood emerpney shan
be kept on bUd at all times.

(t) No encroachment or ~
which will advenely aftect the ellicient
~tion or maintenance of the project
Works shall be permitt.ed upon the
ri.Plts-of-way for the protective facili
ties.

(S) No improvement shall be DUMd
over. under. or throUlh the wa1lI. levees,
~roved channels or Ioodways. nor
Iball any excavation or conatnlc:tion be
~ned within the limits of the proj
ect riIt:It-of-way. nor shan any ctianje
be made In any feature of the worb
wltho.llt prior determination by the Dis
trict &lline.r of the DePUtment of the
~ or his authorized represen\ative
that such improvement. excavation. con
8tr'uctioD, or uterlltion wID not advenely
dect the functl~ of the protective
faeilities. Such improvements or uter
.ti~a:.r= be found to be desirable_ ble under the above de-
tllrmiDation Ihall be COMtnIdecl In
-=ordance with ltudard eftIineerina
pnctice. Advice reprcliq the deet Of
~ imDrovements or uteratlona
on the funct10nlnc of· the ~ect and
information conce~methocll of con
lll'uetlon accep\able under atandard en
Deerina praetice Ihall be obtained from
the Dbtnc:t ~r or. if otherwiM
obtained, Ihall be wbmltt.ed for his
IIPProvU. Drawlnp or PJjnta Ihowina
nCb improvement. or alterations as
~eaftIVuc1ed IhUl be fumiahed the

I:nIlneer after completion of
tile work. .

(I) It Iba1J be the at)' of the Super
IDteDdeDt to aubmit a .miannual report
to the Dimic:t Enlineer coverln. inIIlec
tion. maintenance, and operation of the
protective worIu.

(1) fte Diltriet Eqineer or lUI au
thorized repraen\ativa Ihall have ac-

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

(8) Maintenance measures or repairs
which the Distriet EnZneer deeJN nec
eIIlU'Y Iha11 be promptly taken 01 made.

(9) Appropriate measures Iha1l be
taken by locial authorities to insure that
the activities of all local orpnizations
opel'lltin. pubUc or private fac:ilities
conneetea with the protective works
are coordinat.ed with those of the Su
perintendent's or,anization durin, flood
periods.

nO) The Department of the Army will
furrWh local interests with an Operation
and Maintenance Manual for each com
plet.ed project. or eeparate uaeful part
thereof. to assist them in carryin, out
their obUlations under this part.

(bl ~u.-(I) MaintmaftU. The
Superintendent Ihall provide at all times
such maintenance as may be required to
insure serviceability of the structures in
time of ftood. Measures Ihall be taken
to promote the IfOwth of sod. extenni
nate burrowin. animals. and to provide
for routine mowin, of the IJ'BSS and
weeds. removal of Wild ifOWth and drift
deposits. and repair of dama.e caused
bv erosion or other forees. Where prac
ticable. measures Ihall be taken to retard
bank erosion by plantin. of willows or
other suitable IfOwth on areas riverward
of the levees. PeriodJc 1nspec:t.ions Ihall
be made by the Superlntenilent to insure
that the above maintenance meuures
are bein, effectively carried out and.
further. to be certain that:

en No unusual ..allement. doulhin••
or material loss of crade or levee c:roIlI
8eCtion has taken plllce;

(m No caviq has oc:curred on either
the land side or the river side of theI.,," which milht aftect the llabilit)' of
the levee lec:tion;

(ili) No 1eeP&,..•turated areas. or
und bolls are occurrinI;

Clv~ Toe dralna,. I)'Ilems and pres
sure reUef wells are in .ood workin.
condition. and ~tsuch fadUties are
not becominl eloUed;

(v)~ throUlh the levees and
ptea on aid drains are In Iood woridn,
condition;

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

(vU) No action II beiDI taken. such
u burninl ...... and weeCIa durin, in
appropriate 1eUOftS, which wID retard
or destroy the IfOWth of loci;

(viii) Accea roada to and on the levee
are bein. properly maintained;

(Ix) Cattle IUU'da and ptea are In
Iood condition;

(x) Crown of levee 11 shaped ao u to
drain readily, and roadway thereon, if
any. II well shaped and maintaiDed;

(x1) ftere II no UIlaulhorized IfUiq
or vehicular trdic: on the levees;

(xli) Encroachmenta are DOt beinl
made on the levee riIlht-of-way whicli
milht endanpr the mueture or binder
its proper ana elftdent func:tionina dur
inI times of emerpney.

Such inlpeetiODl IhalJ be made im
mediately Prior to the beainnlna of the
Iood .UOD; immediately lollowijq aeh
major~ water period. and otbirwWe
at Intervill DOt uceecllq 10 days; and
wch Intermediate times as ma1 be neces
sary to insure the best posalble care of
the levee. Immediate ItePa wID be taken
to correct danproua conaitions diKIOlled
by such m.piectiOfti.~ mainte
nance repair meuwa IhAlI be accom-

pliahed durinl the appro~riat.e season
u scheduled tiy the Superintendent.

(2) Operatiem. I>urlrI8 flood periods
the levee shall be patrolled continuously
to locate possible ar d boils or unusual
wetness of the landward dope and to be
certain that:

m ftere are no indications of .udes
or doUlhs developinl;

Ui) Wave wash or ac:ourinl ac:tion is
not oc:currm,;

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

(iv) No other conditions exist which
milht endanpr the structure.

Appropriate advance measures will be
taken to insure the availability of ade
quate labor and materials to meet aU
con~encies. Immediate steps will be
taken to control any condition which
endan.ers the levee and to repair the
dama.ed section.

(e) Flood _lb. - (1) Moint.en4nc:e.
Periodic inspec:tions Iha11 be made by
the Superintendent to be certain that:

m No _pille. uturat.ed areas, or
and bolls are occ:urrinl;

(ii) No undue .ttle~nthas oc:curred
which affects the stabilitY of the wall or
its water tiihtness;

CUi) No trees exist. the roots of which
mi.ht extend under the wall and otfer
accelerat.ed 1eeP&,. paths;

(iv) The concrete has Dot under-,one
crackin,. cbipp~. or breakiDI to an
extend which mipt affect the liability
of the wall or its water tiahtness;

(v) There are no encroachments upon
the rilbt-of-way which milbt endariler
the structure or hinder its func:tioainl
In time of Iood;

(vi) Care is beinI exen:iaed to pre
WIlt ac:eumulation Of trash aDd deDril
~acent to walls, and to insure that no
&res are hein, built near them;

(vU, No bank cavinl conditions exist
riverward of the wall which milht en
eIanIer ita stability;

(viil> Toe clnainqe systems and 1!re5
sure reUef wells are In Ilood workinl
condition. and that web fadUtles are
not becominl dOlled.

Sueh inspections Ihall be made imme
diately prior to the bellinnin2 of the flood
.uon. immediatelf IOll~ each ma
Jor hiIh water penod, and otherwise at
Intervils not exeeedin. 10 days. Meas
ures to eliminate encroachments and ef
feet repairs found neceaary by wch
inlDec:tions shall be undertaken immedi
ately. All repairs Iha11 be accomplished
by methods acceptable In Itandanl en
Ifneeriftl practice.

(2) OPenatioft. Continuous patrol of
the wall Ihall be maintained durinl flood
periods to loc:at.e pouible 1Mkqe at
monoUth j!)ints or aeepqe underneath
the wall. noa~ plant or boats will not
be allowed to lie apinIt or tie up to the
wall. Should it becOme neeeuary durin.
a ftood emeraenC)' to pall anchor cables
OYer the wall. adequate measures Iball
be taken to protect the concrete and con
struc:tion joints. lmmecliate ItepI Ihall
be taken to correct any condition which
endaqers the stabWt)' of the wall.

(d) Dnaitaog. atn&ch&re.-(l) Ifai"ta
"'"'". Adequate measures aba11 be taken
to insure that inlet and outlet cbamIels
are kept~ _ that trash. drift, or
debrilllllOt allowed to accumulate near
cIralnaae Itnlc:tureI. Flap ratel and
manually operat.ed ptes and valves on
c1n~e structures IhalJ be examined.
oDed. and trial operated ., Java cmce
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CODE OF FEDERAL REGULATIONS (EXTRACT)

every 10 days. Where draiNae struc
ture• .,.. provided with stop log or other
emeraency closures. the condition of the
equip"",nt &ltd its ho~ shall be in
l(leCied relUlarly and a traal installation
or the emer,enc, clc.ure shall be made
at least once oach year. Periodic iMpec
tions shall be made by the Superintend
ent to be certain that:

(j) Pipes, ptes. OplraUn4 mechanilm.
riprep. and headwalls are an sood con
dition;

(iii Inlet and outlet dwmels.,.. open;
(iiil Can is beina exereiMd to prevent

the ac:ewnuJation Of trash and debril
near the structures and that no fires .,..
being built near bituminous coated
pipes:

(iv) Erosion is not oc:curriftl adjacent
to the structure which miltht endan,er
Its water tightness or liability.

Immediate steps will be taken to re
pair damaae. replace miasin, or broken
parts. or remed)' adverse conditions dis
Cloaed by INch mspections.

(2) ~ation. Whenever hildl water
conditions impend. all ptes will be in
IOftted a short time before water reuhes
the invert of tHe pipe and any object
which miaht prevent cloaure of the pte
&hall be removed. Automatic pta shall
be c1OR1.v observed until it has been as
certained that they .,.. securely dOled.
Manually operated ptes and valves &hall
be closed u necessary to prevent inllow
of llood water. All drainaae structures
in levees shaU be ~ted frequently
durin, lloods to ucertain whether ReP
a,e is taking place alon, the lines of
dielr contact with the embankment.
Immediate steps &hall be taken to cor
rect any advene condition.

Ce) Cloture ''''''dure. - (1) Afai"tt
.."ce. Closure structures for trafllc
openin.. shall be inspected by the Su
oerlntendent every 10 days to be certain
that:

en No parts Ilft rniIainB.
(Ii) Metal parts .,.. adequately COY

ued with paint;
(JiU AU movable pans are iD atis

factory workinl order;
(Iv) Proper closure can be made

promptly when neceuary;
(v) SufIlcient materials are on band

for the erection of IIUld ha, e:I0SW"eI and
that the location of such materials will
be readily aceeaible in times of emer
lenCY·

Tools and~ h1l not be ren'lO'!ed
for other UM. Trial erections of one or
more closure structures IhalJ be made
once each year. altematiftl the struc
tures chosen 10 that each pte will be
erected at least once in each J-,eu pe
riod. Trial erection of aU cJ-n struc
tura IhaJJ be made whenever a chule
iI made in k'1 operatinl P..erameJ.
Where nIJroad operation lUll.. trial
erection of a cJoswe ItrUctUft iDlnaible.
NDroUS~ ad drill of ~t
tnll!Ilnonnel 1M)' be IUbititUted there
for. Trial erection of sand baa doeures
II not ~ulred.C1c.ure materiill will be
oarefuUy checked prior to and ro!1owini
Iood pJriodl, aDd~ or mialn,
JlU1I ihalJ be repaired or repJaced 1m·
iDedJat.ely.

(I)~ Erect!on of each mov
01. clowre Iha11 be Itarted In NlBcient
time to ~t completion Won ftood
..ten iMdI the top of the structure
IW. Information~ the proper
IDIthod of ereetJna Hch inalvid\lal doa
UN Itrue:ture. topthel' with an eltiltlate

of the time required by an experienced
crew to comjJlete its erection wllJ be
"ven in the Operation and Maintenance
Manual which wllJ be rumilhed loeal
Interests upon completion of the project.
Closure Itructurea will be~ fre
quently durln,llood periocla to ascertain
that no undue leaka,e la occurrln. and
that drains provided to care for orcl!JW'Y
leaksae are func:tionin, properly. Boats
or bUna plant &han not be allowed to
tie up to closure structures or to dis
charae PUWftler5 or car,o over them.

(fl Pumpiftg plo"u- (1) Mointfft4"c:e.
Pumpin, plaJits &han be inspected by
the Supermtendent at intervlls not to
exceed 30 days durin, llood seasons and
90 days durin, off-RoOd leasons to insure
that lill equipment II In order for Instant
use. At regular intervals. prolM!r meas
ures ahall be taken to proVide for clean.
in, plant. buildings. and equipment.
repaintina as necessary. and lubrlcatini
all machinery. Adequate lupplles 01
lubricants for an types of machines. fuel
for ,uollne or daesel powered equl])
ment, and Rash liahts or lanterns for
emergenc)' liahting shall be kept on
hand lit all times. Telephone service shall
be mainUllned at pumpina plants. All
equipment. includin, switch aear. trans
formers. motors, pumps. vaivel. and
ptes shall be trial operated and checked
at lell5t once every 10 days. Meller tests
of all insulation shan be mad. whenever
wirln, has been nbjected to undue
clampness and otherwise at intervlls not
to exceed one .vear. A record ahall be
kept showin, the results of nch testa.
WU'ina disclciaed to be in an unaau.fac
tory condition by such tests shall be
brought to a utilfaetory condition or
shall be promptly replaCed. Dlelel and
paoline enaines Shall be ItArted at such
intervals and allowed to run for INch
len8th of time lIS may be necessary to
insUre their arvic:eabllity in times of
emertency. Only _illed electricians and
mechanics ilhaU be employed on tests
and repairs. Operatinl personnel for the
plant shall be present durin, tests. Any
equipment removed from the IIItion for
repaIr or replacement shan be retumed
or ~laced u soon u prac:tieable and
&hall be trial operated after reinstal
lation. Repairs I"equlrin, removal of
equipment from the plant &haJJ be made
durin, off-flood aeuons inIofar u prac
ticable.

(2) ()peFolioft. Compelot operators
&hall be on duty at pump!ni plants
whenever it appeal'll that neeeialt)' for
pump operation la imminent. The oper
ator Shall thorouahly inIPec:t. trial oper·
ate. and place In readlnesi all ,plant
"uipment. The 0z:rator shall be famlljw with the equ ment manufacturera
instructiona and ~ and with the
"Opera~ Instnactions for each Ita
tion. The equipment IhaIl be operated
in aecordaDce With the above-mentioned
~tJna lutruc:tJona" and care shaU
be exerc:iiecl that proper lubrication is
beiDa ~lied all eqw~nt. and that
ao oYerlleatin& undue villntion or noise
iI oc:c:urrin&- rrnmedJatel.v upon ftnaI re
eealon of IIood waters, the jlumpin. III
tion IhaII be thoro~Jy cleantid. pump
MUM AJIl~edl and ~uiprnent
tboroual:tl)' , oiled and aNued.
A record or 101 of pumpln, planf opera
tion Ihall be lI:~fOr eaCh Nt1onL~ cop.y
of which IhalJ fum1Ihed the Dimic:t
Jtncineer rouow each ftood.

C,) ella"..... nd __-II. -C!~
Jla'''ln4ttee. Periodic inlDeCtions VI
Improved c:hannela and ftooclwaya shall
be made bY the Superintendent to be
cerIaIIl thaf:

en The channel or lloodway II clear of
debris. Weeds. and wild arowth;

(ii) The IlMnnel or loodway is not
beina restricted by tht depcWtinIE of
waste materlals. bulldiftl of unauthor
ized atructures or other encroachments;

(iii) The capaeity of the dlannel or
loodway la not bein, reduced by the
formation of shoals;

(Iv) Banks are not being damued by
rain or wave wah, and Uiat no 110\llh
in, of banks has occurred;

(v) Riprap aections and defleetion
dikes and walls are in aood condItion;

(vi) Approach and ~ dwmels
adjacent to the improvicl channel or
f!oOdway'are sufIlcienOy dear of obltruc
tiona and debris to pei'mlt proper rune·
tionin, of the project workS.

Such inspections &hall be made prior to
the be,inniftl of the llood aeuon and
otherwase at intenials not to exceed 10
clays. Immediate stopa will be taken to
remedy any advene conditions disdoaed
by such 1~t1ons. Meuurea will be
taken by the Su.,erlntendent to promote
the II'Owth of ar" on bank 11~ and
earth deRectaon dikes. The Superin
tendent &haJJ provide for ~odie~
and deaninl of debris buinI. diecII:
darns. and related struct\lret u may be
neceIIBr)'•

(2) OptnUiOft. Both banks of the
channel Shall be patroUed durin' Derioda
of high water. and rneuures iIiaU be
taken to protect those reaches bein' at
tacked b)' the current or b)' waVI Wah.
Appropnate meuurea ahaJJ be taken to
prevent the formation of jaml of ice or
ilebris. Lar,e objeets which become
lodaed gainst the bank &hall be re
moved. The improved channel or lood
way shall be thorou,hly ~ted bnrne
diately foUowin, each major hlp water
~riod. & soon u practicable there
ilIter, an snap and other debrla ahaU be
removed and all damase to banks. rlprap.
dellection dikes and wana. draina.. out
lets. or other ftood control structures
repaired.

Ch) Milc:elloneot&s fadliliea- CI) M.
d


~ftCe. MlseeUaneoUi structures an
facilities constructed u a put of the
protective workl and other ItrUctures
and facilities which function u a ~
of. or affect the efllcient func:tj~ of
the protec:tlve works, ahall be periOdI.
c:ally inlpeeted by the Superintendent
and apllropriate maintenance measures
taken. Damapd or unaerviceable parU
shaU be repaired or replaced without
delay. Areas used for pondinl iD con
IleCUon with pumplnlplants or fqr tem
porary Itor. of Interior run-oJr iI\Irjfti
llood ~ocIi IhalJ not be allowed to be
come Riled with 1m. debria. or dumped
material. The Superintendent IhalJ takee:~ to Pf!Ilvent restriction of

and, where~.
Iba1p~ tem~,..,. iIiIinI dur
iha flOods of briqel Which ratric:t Chan
nel capacities duftfti blah Iowa.

(2) ~doft. Mlac:eUaneoUI facUi
ties thall be ~ted to Prevent or
nduce~ aurinl pericida of~
..te!'. ThOle 'aeWti.. COftItNded u
• part of the protee:tive worb IbIlI not
be ... for P\U1IOIllS other than lIObcI
Jl1'Otection Without approval of the Dla
trict ~eer unlell deslped therefoi'.
(Sec. So .. Stat. 1511. as amdCled: S3
U.s.C. tole) 19 FJl ... AUI. 1'1, lN4:
• FJl 1lII03, Au,. 2Z, IM4I
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~e Beclamat10n Icard
State of Cal.U'om1a
1215 no" Street
Sac.ramento 14, CBl1tom1a

c
o

p
y

8 september 1956

lef'erencc 18 DBde to Distr1ct EDs1neer's letter dated 25
Bovember 1955 8yggcst1zJg a 301zJg inspect10n or the Merced County
stream Divers10n Olennels, tor the purposo ot transfe~ them
to the 3ur1sc11ct10n at the state of' CalUornia for operat1on aD!
m1DteDaDce. &ference is also JIBdc to the 301nt 1nspections or
'these cU.vcrsion verks on 29 5ovcmbor 1955 and 1.2 Aprll1956. The
location aJld descript10n at verk of these units are dcscribed as
foUovs:

Un1t 190.

1

2

IDeation and Description of lbrk

Diversion Qwmel, approx1JlB~

9,918 teet :in length from Black
Bascal Creek to Bear Creek, eta.
28 + 18 1;0 7J. + 00, Dl'av1ng Ro.
ME-8-3-9.

Diversion Ditch, .p'prox:1ma~

1,850 feet :in lensth with its
head at Sta 16 + 45 aDd cozmect
~ v1th Black Rascal Creek Di
vers10D Q>enM1, at eta. 1 + Ito,
Drawinl Do. ..8-3-9.

ZXrilBl.': C
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Unit lb.

3

IDeation Imd Description of ¥Or'..

levee alons the lett 1aDk or B1.ack
Bascal Creek Diver8ion Qwmel,
apJ)rox1at~10,070 teet 111 leztsth
ham eta. - 31 + Ito to 69 + 30,
Drav1ns 10. 1IB-8-3-9.

~\
I

T

6

levee eJ.ons the r1sht baDk or m 'ek
BucalCreek D1veJ'810n ""'nnel,
approx1ate~T,030 teet 111 1qtb,
tZ'CID sta. - 1 + 00 to 69 + 30, Ift~
80. 1lE-8-3-9.

I.evee wns the lett but ot 0weD8
Creek D1vers1on CbaDnel, approx1ate:l¥
6,180 teet 111 lez:cth, tram eta. eo +
00 to 81 + 80, Dra~ 10. ME-~3-T.

D1verl10n CJmnnel, qprox:1ate1¥ 8,180
teet :1D leD£t;h, troll Owena Creek to
Mar1;posa Creak, Sta. 0 + 00 to 8T +
50, Drav1J2l 110. HE-~3-T.

levee aloDS the risJrt; be.Dk or 0wDa
Creek J)1vcn10n o,enMl, approx1a~
8,150 teet 111 1~, tna Ita. 0 + 00
to 87 + 50, Drav1J2S 10. 1IB-~3-T.

!'be work reterred to above vas oom,plote4 on 13 ~rU 1956, in
aceoraance v1th Spec1t1cat10n 10. 1930, 1m4or CoZltract 110. DA-04-16T
ens-13T6 ana DraV1ng 110. 1IE-8-3-9, ME-6-3-1 &D4 KE-13-61, aD! _eta
v1th~ requ1rements ot the Floo4 Q:)Jltrol Project tor the~
of the Merced Q)unt,y Stream 0Z'0u.P vh1ch 18 covered :1D BoWle Doc:uaat
110. 4'13, '18th Cbnpe18, 2Dd Se881011, approv04. by the 1'loo4 Qmtrol
Act or 22 December 1944. 91cretore, A14 UD1t. or work, Bos. 1 to 1
!DclWl1ve, are hereby t:ransterred to the State or Oal1torm.a tor
operation am JIIL1r1taaDae.
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!he lB1DteDB.nce work requ11"e4 8ball be perfomed 1D accorc1aDCe
with ex18t~ Flood Control Be&ulat1ons, lDclosed berewith, 1Ib1cb
have been prescribed by the Secrete..xy of the A:nr11, pursuant to sec..
tiOD 3 of the Act of Q)~ss, 8;'Proved 22 JUDe 1930, as ameDded aDd
eupplemented. As provided UDder Paragraph 208.10 (10) or 'these
ftIUlations, a maintenance JIBD'U&l cover1zlg these 1m1ts of work is
in process of preparation and v1ll be tmmshed )'Our !oard u,pon
eca.p1etion.

A cow at this letter is be~ transm1tted to the Depa.rtmeDt
of Water lesom'ces.

S1Dcerely yOm's,

LEON J. BAMERIiI
Lt. Col., CE
Acting District BDs1J3eer

1 IDcl
1 1'.0. BeS-

BXRIB1'J' C
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SAMPLE RIGBT-OF-ENTRY PERMIT
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PERMITS FOR USE Of RIGHTS-Of-WAY

LOCAL FLOOD PROTECTIOH PROJECTS

I~roveaents for local flood protection and the associated rights-of
way are owned by the local interests concerned, and are operated and ..in
tained by thea in accordance with the Code of Federal Regulations. (See Ex
bibit B.) Paragraph 208 .10a(5) of Exhibit B provides that pel'llits for use
of the right-of-way of flood control projects so owned, operated, and main
tained are subject to the approval of the District Engineer.

Applications for use of flood control project right-of-way should be
addressed to the local interests having jurisdiction. The local interests
will forward the application to the District Engineer together with recommen
dations and the reasons therefor. It is suggested that a draft copy of the
permit be included with the application and recommendations so any objection
able features of the permit can be eliminated prior to offering it to the
applicant. If the local interests wish to forward a permit "ithout the appli
cation and recommendations, five copies should be submitted. The proposed
permit should state the exact use of right-of-way for which permission is
being requested and express any conditions or restrictions that apply. It
should be signed by the applicant and a representative of the local interests
having jurisdiction. A drawing, sketch, or detailed plan as may be .required
to show the exact location, nature of the work to be permitted, and the pro
posed method of its execution should be attached to each copy of the proposed
permit. If the permit is approved by the District Engineer, three copies
will be returned to the local interests concerned.

If the use proposed by an applicant could result in damage to the right
of-way or associated flood control structures, it is suggested that the appli
cant be required to post a bond to protect the local interests from any costs
for removal, repair, or restoration, and to guarantee that the permitee faith
fully meets conditions imposed by the approved permit. In such cases, the
permit would state the amount and conditions of the bond.

In cases involving major construction or other work that may directly
affect flood protection structures, it will be necessary that the District
Engineer or his representative inspect the work. Local interests may also
wish to make inspections. As stated in the permit form, such inspection
will be at the expense of the grantee, and this should be called to his atten
tion. Except in cases of known financial secutiry, arrangements should be
make with the grantee for an advance deposit or bond to cover inspection
costs.

A permit format that has been utilized by a number of cities and levee
commissions is attached.

F.xhibil D
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PERMIT

FOR

RIGHT OF ENTRY

(Hame of local interest having jurisdictiOD)

(Location)

PenDission is hereby granted to:

TO: (Describe in these spaces the proposal, including kind and 't1Pe of c0n
struction, purpose intended, location by stationing. Indicate p8SSaaewq
provided by lIeans of gates, etc. Use separate sheets if necessary, identi
fying each by reCerence herein.)

----- ---- --------_._-------
---,------------------- - -----------,---

-------------~ ---------------_.----------~--

------------ --------------------
PROVIDED THAT:

Upon tel"'Jllination or expiration of this permit (whether by voluntary
relinquishment by the grantee, by revocation by the grantor, or otherwise),
the grantee shall remove all structures, improvements, or appurtenances
that may have been erected or constructed under this penDit, and shall repair
or replace any portion of the flood protection structure or right-or-way that
may have been damaged by his operations (including grading and seeding, or
sodding, if necessary) to the satisfaction of the grantor.

The structure or operation for which this penDit is issued shall be main
tained by the grantee in such manner as shall not injure or damage the fiood
protection structure, or interfere with its operation and maintenance in
accordance with regulations of the Secretar,y of the A~.

The structure of operation s:overed by this permit may be damaged, removed,
or deBt~yed by the grantor in time of flood emergency if such action is
determined by the grantor to be necessar,y in order to preserve life or prop
erty, or prevent damage or impainDent to the use or safety of the flood pro-
tection structure, and the grantor shall not be liable to the grantee for such ~

damage or destruction.
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Unless otherwise specifically provided herein, this perait aay be 1:an
celled at anytime by the grantor upon 10 days WJ'itten notice laailed to the
grantee at the address shown above. During such 10 day period, (or such
other period as 118y be provided herein) the grantee will be peraitted to
rellOve my property or improvements installed under this pel"llit, and to re
pair or replace any damage to the fiood protection right-of....ay or structures
resulting froll his use or operations. ..At the end of such periqd, the grantor
shall have the right to 1'Ossess md dispose of any Buch property or improve
IIeJlts rellaining upon its right-of-way, and may proceed to repair or replace
such daaage, and the grantee herein shall be liable to the grantor for the
full cost of sucb repairs or replace.ents.

The construction, installation, and maintenance of the structure or
structures covered by this permit shall be subject to inspection by repre
sentatives of the grantor and the United states at all reasonable ties.

In the event the work covered by this permit consists of or includes
major construction, the cost of inspection thereof by ~e grantor and/or
the United states shall be paid by the grantee.

Grantee agrees that is will not use the area or facilities covered b,y
this permit, or allow such area to be used, for any purpose other than is
specifically covered by this permit.

(Use these spaces for special conditions applicable to the permit.)

--------------------------------------------~-------

--_...._...-.-_----------------------------------....--------

~--------------_---._------------------..,..-

------------------------------------------------------~THIS PERMIT SHALL NOT BE VALID UNTIL APPROVED BY THE DISTRICT
ENGINEER. SACRAMENTO DISTRICT. CORPS OF ENGINEERS. OR HIS AU
iHORIZED REPRESENTATIVE.

Terms of this permit
are hereby accepted: Approved:

-S-l·g-n-atu-r-e-~G-r-an-tee-)---- D-a-t-e----- ----------------------\~ District Engineer
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EXHIBIT E

SUGGESTED CHECK LIST OF LEVEES.
CHANNELS AND STRUCTURES

For definition of "flood" or "high water period"
See paragraph 1-05 of this manual.
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CRECK LIST 10.

MERCED COUN'1'Y Sl':\EAM pOOP

IEVEE!= AND C!WmEL IMPROVEMEm'

%DIpec:tor'. Report Sheet 50. __

late _

IDapectr:e _

Superintendent _

Item Remarks

(a) IDeation by Station

(b) settlement, .1ouIh1D&, OJ'
1011 of arade

(e) Brolion of both levee .lopel

(4) Condition of roadways, tn-
eludin« 1'UIDS

(e) Mclence of .eepase

(t) Condition of farm ptel aDd
tencina

Ca' IILiDtena.nee mealures 'taken
.ineE last inl~eet1on

(b) CCllllllent.

EXHIBIT E
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Item Ca) %Daicate levee Itat1cm of ob.enatlon, o'bta1Decl 'b)' pac1Jl&
from neareat nterence po1Dti 1D41cate nlbt or lett bak••

!tell ('b) U' lutnc1eut lett1elDeDt of earthvo1'k baa v.ken place 'to be
=t1ceable 'b)' n.ual ob.ezowat1on, 1DcUcate amouDt fit
lettletlel1t In tenthI of • toot. U' 11011&,,''DI bu eauae4
• charlie 1n .lope of the emb&DkmeDt .ectlcma, 4etel'll1ne
the DeW .lope. Jfote areas 1d1ere erosion Dr~ of 'libe
.ect1011 baa DCC\lZT'e4.

Item (e) If .umc1ent ero.lon or BUll)'1D1 of bacttace Dr backtoe
~ levee baa taken place to be Doticeable 'b)' nlua:a.
lDapectlon, lDUcate area affected and 4epth.

Item (4) Rote aD)' natural chqe iD &D7 .ectlon ot roa4Va)' or
nmpl. %DUcate aD)' 1Dadequac)' 111 lurtace ~a:1D1ge .)'Item.

Item (e) Xnd1cate aD)' ev:lclence ot .eepap throuab the embenJrmeDt
.ectlcm.

Itelt (I) XDaicate the .en1eeab1Ut)' ot all tarm ptel acro.1 the
embaJilimenta and roadwa3P, and 1nUcate 1t reIJ&1.DtlD1 1.
nquired.

Itell (8) IDlUcate II8.1ntenance _a.urea that bave 'been performe4
.lnce last 1D8pectlon and the1r ccmcU.tlO11 at the time of
tb11 1nlpect1on.

Item (b) Becord op1D1on, it any, of contributory causes far conlUtlcma
oblerved and alao aD)' obaenatlons DOt covered uncleI' other
col\IIIIDS.

BO'1'E: One cop)' ot the XDapector'. Report 1. 'to be 11&1184
'to the m.tr1ct "'peer 1mmelUatel)' 011 cOlllP1etlcm,
and one copy 1. to 'be attached to aDd .ublll1tted
111tb the Super1nteD4ent'. .elll1-annual report.
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CBECK LIST 10.

MERCED COUNTY STREAM GROUP

LEVEES AND CRAmm. ~0VEME:R'1'

1Dapector l • Report Sheet 110. _ IDapector _

Jate Super1llteD4eDt _

Item ReIllU'D

<a) Rame of channel and locatioll
by ltaticma

(b) Vesetal srovth 1n cb&Jmel

(e) Debris and refuse 111 challnel

(4) lev cOllstruct101l withill
r1&bt-ot-vay

(e) Extent of aagra4at101l or
4egmdat1on

(t) Con41t1on or r1prappe4 aeCSiicm

(.) Ccmc11t10D of briaps

(b) Measures taken aillce 1ut
Ill1pectlcm

(1) Oc)tr«nnta

:mrmrr E
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r
DSTRUCTIONS FOR COMPIEl'ING BEET ~, IXBDIT I

Item (.) IDcUcate Itation or obaenation o'bta1Ded by pac1n& tl'CIIl
De&rest ftterence po1at.

Item (b) IIote Dature, extent, and I1H ot ..setal srovt:b within the
111111ta of tlood now channel.

Ite. (c) Iote nature and extent ot 4ebris and retuae that a1&bt cau.e
clOllina ot the conduitl of the 1rr1pt1on intake vorka,
toul1na of the ta1nter ptes, or the br1apl Oftr the
channel.

Item Cd) Report any construction &10Dg the tiverl1cm chazmel or above
the d1verl1on channel or above the d1version works tbat
bas ccme to the attention of the inspector and that II1Sht
aftect the tunct1OD1.D& of the proj~ct.

Item Ce) Indicate any change in sralSe or al1gDZ:1ent ~_~channela,
either by deposition of lecU.ment or ICOUl', that 1. DOt1ce
able by ~.ual inspection. Est1mate amount aDd extent.

Item (f) IDd1cate any chanae that has taken place in the riprap.1uch
u cUe1ntegration ot the rock, eros10n, or IIOftlDeut of the
rock. aote the presence of 'Vesetal SZ'owt.h~ the rip
ap.

Item (I) Bote any dama&e or lett1ealent or the toot1qs of the
bridles. Indicate conlUtion of wooden atructure. aDd it
npa1nt1ng i. required. Inl!1cate conlUt1QD ot bridle
approaches, headvalla, and other appurteDaDcel.

Item (ll) IDlUcate maintenance lleasuns that have been pertol'lled aiDee
the last inspection aDd the1r cond1t1on at t1lle of th1a
lnapectlon•

Item (1) lecord op1D1on, 1f aDy, of cOD'tr1butor,y causes tor cODM
't10ns obsened, alao any observations Dot covered UD4er
otber colUlllD8.

BOTE: ODe copy of the Inspector' I Report 11 to be lI&118d
to the m.trict EDc1neer illUle41ately on Ccap1eUOD
aDd one copy 11 to be attached 'to and lubll1tted with
the Superintendent'. lem-annual report.
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CaallDezrta
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!eJ;a1r
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~

1Debria or i
- other
~ obstruction to
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(1) Bater .tat1on of all atructmes UDder 001\IIID Ca) tor cbeck llat.

(2) JDspect 1D1et, barrel, u4 outlet tor accumulation fit ae4DeDt,
J'Ubb1ab, u4 'Veletal _tter. Bote coD41tion del' Q:)11JD (c).

(3) It., aettlement or 4uB&e to the »1pe, barrel, or izrIert of
the Ih'a1D has occune4, est1-.te the locat1on aD! uoUDt. Bote
J*l"t1cular~ 11 ., 'ackt1ll baa come 1Dto the p1»e or beeD 41a
~uzlbe4. Record obaervat1ODS UD4er Oo1'UIIID (4).

(.. ) %Dapect the conCJ'ete portio. of the 8t:ructve. tor ev14eDce of
aettlement, cracks, "pop-outs", apaces, &bru1?e wear, or otber
4ete:r1orat1OD. lecord coD41t1oDS 1m4er 00111111 (e).

(5) Inspect laackl':lll area aAJacent to It:ructure tor ev1c1eDce of
ero.1on caused b7 overflow of the 4ra1.mse Itructure 8Dd DOte
coll41t1cms 111 Cbl'UIZID (t).

(6) 1JJ:a4er Ool'UIIID (s) 1Dd1cate pb;(s1cal lDeasures that have been
taken to correct con41t10Dl reported 1D lut 1Dspect1OD, aDd
their condit1oD at time of WI 1nspect1on.

(1) UDder Oo1\m1l'1 (h) record op1D1on, 11' azq, or contributory causes
tor cond1t10DS observed, also ars:f observat1oDS DOt covered UII1er
other col'UDlDS.

(8) A COW of the inspector's report 18 to be 1l&1le4 to the District
lDs1Deer .1mme41at~ on c=»1etioD, aDd a record ct1;}f aball be
attached to the Superintendent'a sem1-armual report.

~B
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EXHIBIT F

liAS CONSTRUCTED DRAWINGS tl

(See separate folder for the following drawings)

'",0.
FILE NO

ME-6-3-7

ME-S-3-9

ME-25-22

Diversion Channel, Owens Creek to Mariposa Creek,
in 4 Sheets.

Diversion Channel, Black Rascal Creek to Bear Creek,
in 5 Sheets.

Stream Gaging Stations, in 2 Sheets.
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/

TO: The District Engineer
U. S. Army Engineer District, Sacramento
Federal and Courts Building
650 Capitol Avenue
Sacramento 14, California

Dear Sir:

(30 Apr 19 )
( 1 Nov 19 )

The semi-an~ual report for the period (30 Apr 19 to 31 Oct 19 )
(1 Nov 19 to 29 Apr ) Merced County Stream Group Project Levee and
Channel Improvements, Merced County, is as follows:

a. The physical condition of the protective works is indicated by
the inspector's report, copies of which are enclosed, and may be
summarized as follows:

(Superintendent's summary of conditions)

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

(Outline the anticipated maintenance operations for the follow
ing 6 months.)

b. During this report period, major high water periods (water surface
in Bear Creek reached or excedded the gage readings of 14.0; Black Rascal
Creek Diversion Channel at Yosemite Ave. 8.0; Owens Creek Diversion Channel
at Mission Ave. 5.0)occurred on the following dates:

Dates Maximum Elevation

EXHIBIT G
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Comments on the behavior of the protective works during such high
water periods are as follows:

(Superintendent's log of flood observations)

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

(See Maintenance Manual for Merced County Stream Group)

c. The inspections have indicated (no) or (the following)
encroachments or trespasses upon the project right-of-way.

d. (No) ( ) permits have been issued for
(the following) improvements or construction within the project right-of-way.

Executed copies of the permit documents issued are transmitted for
your files.

e. The status of maintenance measures, indicated in the previous
semi-annual report as being required or as suggested by the representa
tives of the District Engineer, is as follows:

(Statement of maintenance operations, item by item, with
percent completion).

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

1. Inspection
2. Maintenance
3. Flood Fighting

Operations

TOTAL

Labor Material Equipment Overhead Total

Respectfully submitted,

Superintendent of Works

EXHIBIT G
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"'. '.';;: .\~:; ': .
DEPARTMENT OF,JHE;ARMY..

: 'l:- ~ .~" , ~ •

SOUTH PACIFIC DIVISION..CQRPS OF ENGINEERS
333 Market Str&et, Room 923

San Francisco, California 94105-2195
REPLY TO
ATTENTION 0..:

APR I 9 2000
CESPD-PM

,"---MEMORANDUM FOR Commander, S~cramento District, ATTN: CESPK-PM

SUBJECT: Castle Dam and Reservoir, Merced County Streams Group, Merced County
California

The Operations and Maintenance Manual for the Castle Dam Unit ofthe project which
includes Castle Dam and Reservoir, the check structure within Main Canal, the Canal
Creek, Edendale Creek and Fahrens Creek Turnout Structures is hereby approved. For
further questions on this matter please contact Mr. George W. Domurat (CESPD-PM) at
415-977-8050.

r

-r

FOR THE COMMANDER:

...
EORGE W. DOMURAT

Sacramento District Support Team
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MERCED COUNTY STREAMS, CA
CASTLE DAM AND RESERVOIR

Pertinent Data

Castle Reservoir

DAM

Type
Top of dam elevation
Freeboard above spillway flood pool
Maximum height (bottom of core trench to crest)
Side slopes

Upstream
Downstream

Crest width
Crest Length

DIKES

Type
Crest width
Crest length

SPILLWAY

Zoned Earthfill
218.5 feet

3.0 feet
51.0 feet

1Von 3.25H
1Von 2.5H

20 feet
2,075 feet

Homogeneous Earthfill
10 feet

1,150 feet

Type
Spillway crest elevation
Spillway crest width
Maximum spillway discharge
Spillway design flood pool

OUTLET WORKS

Concrete, low ogee perched spillway
211.5 feet
180.0 feet
4,800 cfs

215.5 feet

Type Ungated riser intake with irrigation flow intake, cut and
Cover conduit, conventional stilling basin

Riser
Height
Crest elevation
Crest length
Width
2.33'W x 2.33'H port at invert elevation
3.1'W x 3.1'H port at invert elevation

vii

32.5 feet
210.0 feet
16.25 feet

7.25 feet
186.0 feet
195.0 feet
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r 7.25'W x 9.5'H. irrigation intake (and bulkhead) at 183.0 feet
invert elevation

Conduit-
Diameter 7.25 feet
Invert Elevation 183.0 feet
Slope 0.01

Stilling Basin -
Apron Elevation 171.6 feet
Width 14.0 feet
Length 48.0 feet

FLOWS

50-year maximum inflow 2.700 cfs
50-year maximum outflow 290 cfs
SPF maximum inflow 4.100 cfs
SPF maximum outflow 420 cfs
SDF maximum inflow (SDF=PMF) 9,050 cfs
SDF maximum outflow (SDF=PMF) 6.300 cfs

~ STORAGE

50-year flood pool elevation 206.5 feet 4.000AF
SPF flood pool elevation 210.8 feet 6,400 AF
Spillway crest 211.5 feet 7,500AF
SDF flood pool elevation 215.5 feet 11.000 AF
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MERCED COUNTY STREAMS GROUP
CASTLE DAM AND RESERVOIR, MERCED, CALIFORNIA

OPERATIONS AND MAINTENANCE MANUAL

CHAPTER 1 - INTRODUCTION

1.1 INTRODUCTION

The Merced County Streams, California, project is being planned, designed, and
constructed by the U.S. Army Corps of Engineers in partnership with the State of
California Reclamation Board. As construction for each feature is completed,
operation and maintenance of that feature will be turned over to the State of
California Reclamation Board.

This Maintenance Manual is only for the Castle Dam Unit of the project, which
includes Castle Dam and Reservoir and appurtenances. The appurtenances include
the check structure within Main Canal, the Canal Creek, Edendale Creek and
Fahrens Creek Turnout Structures. .

1.2 AUTHORITY

r' The Merced County Streams, California, project was authorized by Section 201 of the
Flood Control Act of 31 December 1970 (Public Law 91-611, Section 201,84 Stat.
1824). This Maintenance Manual is prepared in accordance with the instructions
contained in ER 1110-2-401, dated 30 September 1994.

1.3 PURPOSE

The purpose of this Manual is to provide information, instructions, and guidance to
the operating and other project personnel for the proper operation, inspection. and
maintenance of the Merced County Streams. California. project facilities. The
general intent is to insure that the structures and facilities required to regulate the
reservoir shall be continually maintained in such a manner as to provide maximum
safety and operational capability. Instructions pertaining to the physical operation of
the facilities are also included. Since operation of the Castle Dam Unit is so simple, it
will be included in this Maintenance Manual and no separate Water Control Manual is
required to be prepared.

1.4 ORGANIZATION OF MANUAL

This Maintenance Manual is for the Castle Dam Unit of the Merced County Streams
project which includes Castle Dam and appurtenances, the check structure on the
Main Canal, the Edendale Creek and Canal Creek Turnout Structures along the west
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levee of Main Canal with the appropriate creeks and rehabilitation of the Fahrens
Creek Gates, (12 -18" high sluice gates).

1.5 PROJECT AREA

The Merced County Streams project is located in the eastern portion of the San
Joaquin Valley, between the Merced and Chowchilla Rivers, in Merced and Mariposa
Counties, California. Most of the project lies east and north of the City of Merced,
with downstream channels passing through and around Merced, into the East Side
Bypass, a state feature of the San Joaquin River Levee Project.

1.6 PROJECT DESCRIPTION

Castle Dam controls flows from Canal and Edendale Creeks (as shown on Plate I),
and from the Main Canal north of Edendale Creek, and releases water back to Canal
Creek in amounts that are within the downstream channel capacities. For Castle
Dam to achieve maximum benefits, a check structure was constructed in the Main
Canal just downstream from Edendale Creek. This check structure allows the natural
runoff from the Canal and Edendale Creek basins to be maintained in their drainage
basins without being diverted down the Main Canal.

1.7 CONSTRUCTION HISTORY

Construction of the Castle Dam Unit was accomplished under two major contracts,
copies of which are on file in the office of the District Engineer, Sacramento District,
Sacramento, California. Pertinent data on the contracts follows.

1.7.1 Castle Dam Contract.

Contract No.
Contractor
Work Started
Work Completed
Transfer Letter

DACW05-91-C-0055
Ford Construction Company, Inc.
March 14, 1991
February 1992
September 1994

1.7.2 Main Canal Check Structure and Fahrens Creek Gates Rehabilitation.

Contract No.
Contractor
Work Started
Work Completed
Transfer Letter

DACW05-93-C-0032
B & L Builders, Inc
April 5, 1993
April 14, 1994
September 1994

1.7.3 Trashrack Modification.

Contract No. DACW05-95-R-0012
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Contractor
Work Started
Work Completed
Transfer Letter

Buddy's Contracting Service
February 6, 1993
March 8, 1994
April 1995

1.7.4 Modification to the Edendale Creek Turnout Structure.

Contract No.
Contractor
Work Started
Work Completed
Transfer Letter

DACW05-98-C-0006
Buddy's Contracting Service
November 17, 1997
March 24, 1998
January 27, 2000

1.7.5 Modification to Existing Highway 59 Bridge Crossing with Edendale Creek

Contract No.
Contractor
Work Started
Work Completed
Transfer Letter

DACW05-98-P-0168
Richard R. Simons Company, Inc.
January 18, 1999
March 13, 1999
January 27, 2000

1.7.6 Restoration of Edendale Creek upstream of Highway 59 Bridge Crossing at
Old Railroad Crossing

Contract No.
Contractor
Work Started
Work Completed
Transfer Letter

DACW05-99-P-0217
Richard R. Simons Company, Inc.
January 18, 1999
March 13, 1999
January 27, 2000

The contract at the existing Highway 59 bridge crossing and Edendale Creek was let
in January 1998, but due to excessive floodwaters from Main Canal, construction
work was held up until January of the following year. The restoration work upstream
of Highway 59 was completed during the same duration period, January 18 through
March 13, 1999.

1.7.7 Additional Construction Work to Complete Castle Unit

The Merced County Public Works Department is in the process of developing a set of
plans and specifications to replace an existing concrete box culvert under the
Oakdale Road, west of Highway 59. The local sponsor is handling this work
because it is considered a relocation under the Local Cooperation Agreement, LCA.
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2.1

CHAPTER 2 • LOCAL COOPERATION REQUIREMENTS

APPLICABLE PORTIONS OF FLOOD CONTROL LEGISLATION

Public Law 91-611 authorizing the Merced County Streams, California project reads
as follows:

"The project for Merced County Streams, California, is hereby authorized
substantially in accordance with the recommendations of the Chief of
Engineers in his report dated November 26, 1970, ... Construction shall not
be initiated until approved by the Secretary of the Army and the President."

The Water Resources Development Act of 1986 set forth cost-sharing requirements
for the local sponsor and required that the local sponsor perform all operation,
maintenance, replacement, relocations, and rehabilitation of flood control projects.

As a result of this legislation, a Local Cooperation Agreement (LCA) was signed by
the U.S. Army Corps of Engineers and the State of California Reclamation Board for
the Castle Dam Unit of the Merced County Streams, California, project (Castle Dam
and Reservoir, the Main Canal Check Structure, and Fahrens Creek Gates
Rehabilitation). This LCA was signed on 30 November 1988. Another agreement
was signed between the Board of Reclamation and the County of Merced Public
Works Department for cost sharing of the initial project (Castle Dam). .

2.2 ASSURANCES PROVIDED BY LOCAL INTERESTS

The LCA spells out the obligations of the local sponsor concerning operation and
maintenance of the project as follows:

"Article II - Obligations of the Parties"

"c. FollOWing the period of construction, the Department of the Army
(hereinafter referred to as the Government) shall tum the completed
Project over to the Local Sponsor, which shall be solely responsible for
operating, maintaining, inspecting, replacing, and rehabilitating the
Project in accordance with Article VIII- OPERATION, MAINTENANCE,
INSPECTION, REPLACEMENT, and REHABILITATION, hereof."

g. No less than once each year follOWing completion of the Project, the
Local Sponsor shall inform affected interests of the degree of the
protection afforded by the Project.

h. Following completion of the Project, the Local Sponsor shall publicize
floodplain information in the area concerned and shall provide this
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information to zoning and other regulatory agencies for their guidance
and leadership in preventing unwise future development in the
floodplain and in.adopting such regulations as may be necessary to
prevent unwise future development to ensure compatibility with
protection levels provided by the Project.

Following completion of the Project, the Local Sponsor shall, to the
extent of its powers, prescribe and enforce regulations to prevent any
obstruction of or encroachment on the Project that would reduce the
designed level of flood protection provided or that would hinder
operation, maintenance, inspection, replacement, or rehabilitation of
the Project. In addition, the Local Sponsor shall preserve or restore
and thereafter maintain channels and diversion-of-f1ow structures
required for conveyance of floodwaters within the project area to at
least those capacities specified for the flood control system operation
plan defined in the Water Control Manual. The capacity of the Canal
Creek reach between Castle Reservoir and Black Rascal Creek shall
be maintained to a capacity of 400 cfs. The Government shall provide
the Water Control Manual to the Local Sponsor upon completion of the
Project."

(Note: As explained in Chapter 1, no Water Control Manual will be
prepared for the Castle Dam Unit. All required information will be .
provided in this manual.)

"Article VIII - Operation, Maintenance, Inspection, Replacement, and
Rehabilitation

a. Upon completion of the Project, the Local Sponsor shall operate,
maintain, inspect, replace, and rehabilitate the Project in accordance
with the written regulations or directions prescribed by the Government.

"I

b. The Local Sponsor hereby gives the Government a right to enter, at
reasonable times and in a reasonable manner, upon land which it owns
or controls, for access to the Project and for the purpose of inspection,
and, if necessary, for the purpose of completing, operating, repairing,
maintaining, replacing or rehabilitating the Project. If an inspection
shows that the Local Sponsor for any reason is failing to fulfill its
obligations under this agreement without receiving prior written
approval from the Government, the Government will send a written
notice to the Local Sponsor. If the Local Sponsor persists in such
failure for 30 calendar days after receipt of the notice or fails to provide
adequate assurances for fulfilling its obligations herein, then the
Government shall have a right to enter, at reasonable times and in a
reasonable manner, upon lands the Local Sponsor owns or controls,
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for access to the Project for the purpose of completing, operating,
repairing, maintaining, replacing, or rehabilitating the Project. No
inspection, completion, operation, repair, maintenance, replacement, or
rehabilitation by the Government in such event shall operate to relieve
the Local Sponsor of responsibility to meet its obligations as set forth in
this Agreement. or to preclude the Government from pursuing any
other remedy at law or equity to assure faithful performance pursuant
to this Agreement...
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CHAPTER 3 • GENERAL

3.1 REFERENCE TO APPROVED REGULATIONS

This Maintenance Manual, for the Castle Unit of the Merced County Streams project,
California is furnished in accordance with provisions of Title 33 - Navigation and
Navigable Waters, Chapter II, Corps of Engineers, Department of the Army, Part 208
- Flood Control RegUlations, Maintenance and Operation of Flood Control Works,
approved by the Secretary of War, 9 August 1944, and published in the Federal
Register, 17.August 1944. A copy ofthis document is included in this Manual as
Exhibit A. Operation plans for the Castle Dam Unit of the project are also included.

3.2 DEFINITIONS

As used herein, the term "Superintendent" means the person appointed by local
interests to be directly in charge of an organization that will be fully responsible for
the continuous inspection and maintenance of the project works. The term "District
Engineer" means the District Engineer of the Sacramento District, Corps of
Engineers, U.S. Army, or their authorized representative. "Flood Season" is
considered to be the period between 15 October and 15 April. All elevations
indicated herein are based on the National Geodetic Vertical datum (NGVD) of 1929
(formerly known as Mean Sea Level 1929).

3.3 GENERAL PROVISIONS OF REGULATIONS

In addition to the provisions quoted above, the general provisions of the Flood
Control Regulations contained in paragraphs 208.10(a) (2) to 208.10(a) (9), both
inclusive, are quoted as follows:

"(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 the regulations prescribed by the Secretary of the Army, as required
by ·Iaw, 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 without 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 maintenance of the project works shall be permitted upon the right-of-
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way for the protective facilities.

(5) No improvement shall be passed over, under, or through the walls,
levees, improved channels or f1oodways, nor shall any excavation or construction be
permitted within the limits of the project right-of-way, nor shall any change be made
in any feature of the works without prior determination by the District Engineer that
such improvement, excavation, construction, or alteration will not adversely affect the
functioning of the protective facilities. Such improvements or alterations as may be
found to be desirable and permissible under the above determination shall be
constructed in accordance with standard engineering practice. Advice regarding the
effect of proposed improvements or alterations on the functioning of the project and
information concerning methods of construction acceptable under standard
engineering practice shall be obtained from the District Engineer, or if otherwise
obtained, shall be submitted for his approval. Drawings or prints showing such
improvements or alterations as finally constructed shall be furnished the District
Engineer after completion of the work.

(6) It shall be the duty of the Superintendent to submit an annual report to the
District Engineer covering inspection, operation and maintenance of the protective
works.

(7) The District Engineer shall have access at all times to all portions of the
protective works.

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

(9) Appropriate measures shall be taken by local authorities to insure that the
activities of all local organizations operating public or private facilities connected with
the protective works are coordinated with those of the Superintendent's organization
during flood periods.II

3.4 ASSISTANCE TO BE FURNISHED BY THE DISTRICT ENGINEER

The District Engineer will:

(1) Fumish the Superintendent lias-built" drawings of the flood control facilities
at the time they are transferred or as soon thereafter as possible.

(2) Conduct the initial baseline inspection with the Superintendent and
prepare the initial baseline report to serve as a tool to demonstrate what is required
in the annual inspections and to document baseline conditions of the facilities.

r' (3) Review inspection reports of the flood control facilities and notify the
Superintendent of any repairs or maintenance measures that the District Engineer
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deems necessary in addition to the measures taken by the Superintendent.

(4) Make prior determination that any proposed encroachment, improvement,
excavation, or construction within the right-of-way or alteration of the flood control
facilities, will not adversely affect functioning of the protective facilities and to furnish
the Superintendent with an approval thereof in writing.

(5) Assist the Superintendent, as may be practicable, in his duties of
ascertaining storm developments having flood producing potentialities, assembling
flood-fighting forces and materials, and initiating and carrying out flood-fighting
operations. In this connection, it is suggested that the Superintendent obtain
information about storm developments and their predicted magnitude by telephonic
liaison with the San Joaquin Valley -National Weather Service, 900 Foggy Bottom
Road, Hanford, California 93230.

3.5 RESPONSIBILITIES OF THE SUPERINTENDENT

In line with the provisions covered by the regulations, the general duties of the
Superintendent, or his representative, shall include the following:

3.5.1 Training of Key Personnel

Key personnel shall be trained so that regular maintenance work may be performed
efficiently and to ensure that expected problems related to flood control may be
handled in an expeditious and orderly manner. They shall become familiar with:

- Federal Flood Control Regulations,

- This manual for operation and maintenance of the project,

- Water Level Recorder Bulletins,

- Project construction specifications,

- Project "as-built" drawings,

- Real estate rights and limitations,

- Safety requirements, and

- Mitigation and environmental laws and commitments.

The Superintendent, or his representative, shall have available the names,
addresses, and telephone numbers of all his key personnel and a reasonable
number of substitutes. These key personnel shall, in turn, have similar data on all of
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the personnel who will be necessary for assistance in the discharge of their duties.
The organization of key personnel shall include the following:

(1) An assistant to act in the place of the Superintendent in case of his/her
absence or indisposition.

(2) People in sufficient number to lead maintenance patrol work of the entire
project dUring flood fights. High qualities of leadership and responsibility are
necessary for these positions.

The Superintendent or his representative, shall annually inform the District Engineer,
on 1 October, of the names of personnel and their substitutes who will be
responsible for operation of the project facilities during the flood season, 15 October
to 15 April.

3.5.2. Files and Records

The Superintendent, or his representative, shall maintain a file of all reports, records,
and drawings concerning the flood control facilities. A complete log of operation data
is to be maintained, recording the time and amount of all changes to the stoplogs at
the Main Canal Check Structure, the Edendale and Canal Creek turnout gates, and
all information at Castle Reservoir including reservoir stages, estimated releases,
spills over the spillway, and all operating decisions. The files and records are to be
available to the District Engineer at all times. All information must be recorded for
the flood season and for activities related to the flood control operation.

3.5.3. Encroachment or Trespass on Right-of-Way

In accordance with the provisions of Flood Control Regulations 208.1 0(a)(4), no
encroachment or trespass that will adversely affect the efficient operation or
maintenance of the flood control facilities shall be permitted on the lands or rights-of
way of the protection facilities. The Superintendent shall, therefore, cause notices to
be posted at conspicuous places along the project right-of-way directing pUblic
attention to this regulation. The Superintendent shall arrange for the prosecution of
offenders under local ordinances and shall report actions taken to the District
Engineer.

3.5.4. Permits for Right-of-Way or Use of Portion of Right-of-Way

Requests for permits for temporary right-of-way or use of portions of the right-of-way
shall not be issued without prior determination by the District Engineer that such use
will not adversely affect the safety and functioning of the project structures or
maintenance and flood-fighting operations. Regulations governing issuance of
permits for use of rights-of-way for flood protection projects are contained in Exhibit
A. Applications for such permits shall be submitted by the Superintendent to the
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District Engineer sufficiently in advance of issuance to permit adequate study and
consideration and determination of conditions to be embodied in the permit
document. The California State Department of Water Resource's permit process
meets these criteria. An executed copy of the permit document. as issued. shall be
fumished the District Engineer.

3.5.5. Permits for Improvements or Construction Within the Project Right-of-Way

All requests for permits for construction of any improvement of any nature within the
limits of the project right-of-way shall be referred to the District Engineer for
determination that such construction will not adversely affect the stability, safety. and
functioning of the protective facilities, or associated mitigation areas and for definition
of conditions under which permit should be granted. (A sample permit form is
attached in Exhibit A. The California State Department of Water Resource's permit
process meets this criteria.) These conditions will include among others the following
items:

(1) That all work shall be in accordance with the following:

(a) Standard engineering practice and in accordance with plans and
specifications approved by the District Engineer or his authorized
representatives.

(b) Drawings or prints of proposed improvements or alterations to the
existing flood control works approved by the District Engineer.

(2) After completion of the work. "as-built" drawings or prints showing such
improvements as finally constructed shall be furnished the District Engineer.

3.5.6 Coordination of Local Activities

During the flood season. the Superintendent. or his representative shall
communicate with all Federal, State. and local agencies to ensure the development
of a coordinated flood-fighting program for Castle Dam. the check structure. and the
turnout facilities. An outline of the established program shall be filed with the District
Engineer and updated with the periodic inspection reports.

3.5.7 Inspection and Maintenance

(1) The Superintendent. or his representative, shall provide at all times such
maintenance as may be required to ensure serviceability of the structures in time of
flood. Periodic inspections shall be made by the Superintendent or his
representative, to ensure that the above maintenance measures are being effectively
carried out. The periodic inspections shall be made immediately prior to the
beginning of the flood season. immediately following each major high water period or
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earthquake, and otherwise at intervals not exceeding 12 months, as further
explained in Chapter 5. Immediate steps shall be taken to correct dangerous
conditions disclosed by such inspections. Regular maintenance repair measures
shall be accomplished during the appropriate season as scheduled by the
Superintendent.

(2) The checklists shown in Exhibit D should be used in each inspection to
ensure that no features of the protective system are overlooked. Items requiring
maintenance should be noted thereon; if items are satisfactory, they should be
indicated by a check. A photocopy of the inspector's original field notes, as recorded
on the checklist, shall be transmitted to the District Engineer immediately following
each inspection and one copy included as an enclosure to the annual report as
provided in paragraph 3.5.8 of this manual.

(3) All repairs shall be made in accordance with standard engineering
practice, to line and grade and in accordance with details shown on "as-built"
drawings for the flood control facilities, copies of which are included after Plate 70.

(4) Full responsibility for repairs and methods used is placed on the
Superintendent, but the experience and facilities of the Corps of Engineers will be
available for advice and consultation.

r 3.5.8 Reports and Records

Annual Report: The Superintendent, or his representative, shall, within a 3D-day
period follOWing the periodic inspection each year, submit an annual report to the
District Engineer covering inspection and maintenance of the flood control facilities.
A copy of these reports will also be provided to the General Manager of the
Reclamation Board, State of California. This report shall present a statement of:

(1) The physical condition of the flood control facilities as summarized from
the logs of inspection.

(2) Flood behavior of the flood control facilities and flood-fighting activities
during the flood season.

(3) Prosecutions for encroachment or trespass.

(4) Permits issued for right of entry or use of right-of-way.

(5) Permits issued for improvements or construction within the project
right-of-way.

(a) Maintenance measures taken - - nature, date of construction, and date
of removal of temporary repairs, date of permanent repairs.
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(7) Fiscal statement of cost of maintenance for the period. A suggested
form for submission of the annual report is included as Exhibit C.

(8) Status of Environmental commitments, which include:

(a) The number of times the vernal pools within the Castle Reservoir
were inundated (if any) and the status of the monitoring contract for
vernal pools, and

(b) A copy of the annual monitoring report for the wildlife mitigation
area.
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4.1

CHAPTER 4 • FEATURES OF CASTLE DAM AND APPURTENANCES UNIT

CASTLE DAM AND RESERVOIR

4.1.1 General

Castle Dam will impound flows from Canal and Edendale Creeks, and from the Main
Canal north of Edendale Creek, and release water back to Canal Creek in amounts
that are within the downstream channel capacities. The as-built drawings for Castle
Dam are included as Plates 1 through 58. The as-built drawings for the Main Canal
check structure downstream of Edendale Creek turnout are included as Plates 59
through 66. The trashrack modification to the Castle Dam intake structure as-built
drawings are included as Plates 67 through 70. Pertinent data on the dam is
summarized in front of Chapter 1.

4.1.2 Embankment Design

The dam embankment section is a homogeneous earthfill structure with a crown
width of 20 feet. The maximum height above the original ground surface is 38.5 feet,
and the crest is cambered 6 inches at the maximum section. The dam crest
elevation is 218.5 feet. The downstream slope is 1V on 2.5H, while the upstream
slope is 1V on 3.25H. A 3-foot thick horizontal drain blanket is included in the
downstream portion of the embankment to control possible embankment and
foundation seepage. The horizontal drain is protected above and below with a
9-inch layer of transition fill. Both upstream and downstream shells consist of
random fill excavated from the spillway and upstream borrow. The upstream slope is
protected with 12 inches of cobble placed on a 9-inch filter layer up to elevation 195
feet. The downstream slope and the remainder of the upstream slope were seeded
with grasses and forbes to control dust and erosion. Stripping within the limits of the
dam is a minimum of 12 inches deep. The foundation of the upstream portion of the
dam was excavated to firm material. Explorations indicate the depth of firm clay
averages 7 feet and does not exceed 10 feet. An impervious blanket was placed
upstream of both abutments. The blanket is 5 feet thick at the toe of the dam and
tapering to 3 feet at the upstream end.

4.1.3 Relief Well System

To reduce reservoir induced buildup of uplift pressure under the downstream toe of
the dam, 12 relief wells were installed. The well locations are shown on the as-built
drawings (Plate 5). Five observation wells will be used to monitor ground water
levels near the relief wells.
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r 4.1.4 Spillway

Castle Dam has a 180-foot wide concrete low ogee, perched spillway located
approximately 1,400 feet north of the dam. The spillway structure consists of
wingwalls, an ogee crest, and a short stilling basin, with derrick stone placed just
downstream of the structure to resist scour. The approach and discharge channels
have trapezoidal sections, with bottom widths of 180 feet and 186 feet, side slopes of
1V on 2H, and bottom slopes of 0.002 and 0.0015, respectively. Flow through the
spillway exits into a drainage approximately 1,600 feet northeast of the dam, and is
diverted into Canal Creek approximately 2,000 feet from the dam. The spillway crest
elevation is 211.5 feet.

4.1.5 Outlet Works

The outlet works at Castle Dam consist of an ungated two-way drop riser with a crest
elevation of 210 feet, and two square intake ports. One has a bottom edge elevation
of 195 feet, sized 3.1 feet square, and the other is located in the bulkhead plate with
a bottom elevation of 186 feet, sized 2.33 feet square. A 7.25-foot wide by 9.5 foot
high bulkhead is used to pass non-flood season irrigation flows (bulkhead raised),
while allOWing for.flood control releases (bulkhead lowered) through the 2.33 foot
square port. Invert elevation for the riser is 183.0 feet. Entrance channel walls will
be provided to restrain the dam embankment from interfering with the discharge
ports.

The bulkhead is a fabricated steel slide gate with the above described intake port
located at the center. A crank operated, geared floor stand (mounted on top of the
concrete flange protruding from the top wall of the riser) is provided to seasonally
raise and lower the gate. The hoist has a 20:1 gear ratio with a 3-inch diameter stem
to provide the required lifting force of approximately 38,000 pounds. Access to the
hoist is provided by a steel grated platform supported by a riser divider wall and a
steel rung ladder mounted on the back wall of the riser.

The conduit diameter is 7.25 feet. The exit structure was designed as a stilling
basin, with a parabolic drop of 34.3 feet in length, and a wall flare ratio of 10.67 to 1,
ending with a 14 foot wide stilling basin that is 48 feet long. Two sets of baffle blocks
and an end sill are included in the basin design. The exit channel is on an adverse
slope of 1 to 10 for 50 feet immediately downstream of the 10-foot long exit trough,
and then proceeds on a slope of 0.0025 until reaching Canal Creek. The exit
channel has a 27-inch layer of riprap for the first 30 feet downstream of the basin
endsill, an 18-inch layer for the next 30 feet, and a 12-inch layer to transition from the
18-inch layer to the remaining non-riprapped reach of the exit channel.

4.1.6 Dikes A and B

Dikes A and B consist of random fill placed on a foundation stripped 12 inches. The
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upstream faces of the dikes have a 1V on 3H slope and the downstream faces have
a 1V on 2.5H slope. All faces were seeded with grasses and forbes to control dust
and erosion. The dike crest is 20 feet wide and has a crest elevation of 218.5 feet.

4.1.7 Instrumentation

Five observation wells were constructed similar to relief wells except for the boring
depth, diameter and riser diameter as shown on Plate 5. The riser consists of 1-1/2
inch diameter slotted PVC pipe. The observation wells are located approximately
100 feet apart.

Eight survey monuments were installed to monitor crest settlement and movement.
These monuments are located as shown on Plate 6. Periodic suryey data will
provide upstream, downstream, and cross-valley movement and settlement data.

4.1.8 Access Road

The access road to the dam follows a straight line along the edge of the property line
from the intersection of Buhach and Eucalyptus Roads to the dam as shown on
Plates 21-28. The road consists of two 10-foot lanes with 2-foot shoulders
constructed within a 40-foot right-of-way. The surface consists of a 9-inch stabilized
aggregate course.

4.1.9 Mitigation Area

Eighteen acres of land within the reservoir pool have been excavated and graded to
create two swales. This area has been constructed such that intermittent water will
pond and naturally reestablish riparian mitigation.

An additional 56 acres have been acquired for mitigation lands for a total of 80 acres.
These 80 acres have been fenced to preclude grazing by livestock and any other
unauthorized uses. Six acres were used for the construction of the Castle Dam
embankment and the area downstream of the dam. Brush piles were created on the
mitigation lands to provide cover for wildlife.

The dam embankment, spillway slopes and dikes A (outside the fee mitigation area)
and B and other areas have been seeded with grasses and forbes to control dust
and erosion. Blando brome (Bromis mollis), rose clover (Trifolium hirtum), California
poppy (Eschscholzia califomica), and Lana Vetch (Vicia dasycarpa) have been
planted in well drained areas and Reed canary grass (Phalaris arundinacea) has
been planted in poorly drained areas.

4.1.10 Flood Easements

Flood easements have been purchased for the entire reservoir area up to at least
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elevation 215 feet, which is the top of the spillway design flood pool. These
easements prohibit habitable structures from being constructed within the boundaries
of the easements. The Superintendent should have copies of all the easements on
file to refer to. Reference Chapter 7 for further description of flood easements.

4.2 MAIN CANAL CHECK STRUCTURE

4.2.1 General

The Main Canal, a feature of Merced Irrigation District's (MID) irrigation facilities,
crosses Castle Dam's drainage basin approximately 13 miles upstream from the dam
site. The Main Canal intercepts the flood flows coming down Canal and Edendale
Creeks and carries them downstream. A check structure was constructed on Main
Canal just downstream of Edendale Creek to insure Canal and Edendale Creeks'
flows are diverted to Castle Dam.

4.2.2 Check Structure Design

The check structure consists of a conventional stoplog structure. The stoplogs are 3"
by 12" treated lumber placed in stoplog guides at 4'-6" on center. A walkway is
constructed on a horizontal truss that supports both the walkway and stoplog loads,
transferring the loads to the abutments. A hand wheel operator is located on one of
the center bays. It will allow adjustments to the stoplogs in that bay to meet the
minimal stock water flow requirements during the flood season. Plates 59-65 show
the contract draWings of the check structure. Merced Irrigation District revised the
Check Structure by replacing the lower half of the stoplogs with a single gate. The
upper half of the stoplogs still remains inplace but placed on top of the new gate(s).
Telemetry was also installed on three gates at the Check Structure.

4.2.3 Fahrens Creek Turnout Modification

Merced Irrigation District's turnout from the Main Canal at Fahrens Creek consists of
twelve bays, each with an 18" opening. Prior to the check structure construction
contract, the turnout structure had only two bays with gate operators. Gate operators
were installed on the other ten gates under the check structure contract. This was
the extent of the modification. Plate 66 is the as-built drawing showing the
modifications made.

4.2.4 Canal and Edendale Creeks Turnouts

Merced Irrigation District (MID) has turnouts along Main Canal at both Canal and
Edendale Creeks. Canal Creek turnout along the Main Canal has nine bays. The
outermost two have been filled with concrete by the MID. Of the remaining seven
bays, the middle three are fitted with sluice gates to control the majority of the flows.
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Stop logs of treated lumber, 3" by 12" have been placed in the final four bays. These
bays will only be opened during flood conditions.

The original Edendale Creek turnout structure had four bays. Three new bays (the
same size as the original) were added on to the original structure for a total of seven
bay openings. Merced Irrigation District has replaced the old sluice gates with 4 foot
by 4-foot solid sluice gates. In addition, all seven gates are controlled by new
actuators (at each gate). Merced Irrigation District added telemetry equipment to all
gates on the old four bay structure, so they could be control the gates from a remote
site.

4.2.5 Flowage Easements

Flowage easements have been obtained along Canal Creek at 1,200 cfs and
Edendale Creek at 2,500 cfs between the Main Canal and Castle Reservoir. These
easements prohibit habitable structures from being constructed within the easement
areas. California State Department of Water Resource's permits are required to
work in the easements to regulate encroachments.

Water gaps were constructed on Edendale Creek just downstream of Oakdale Road
and another just downstream of Highway 59. These water gaps were constructed to
ensure cattle remain in the grazing pastures. Water gaps were installed at the
junction of the creeks and at the property fencing. Water gaps prevent cattle from
crossing under the existing fencing during low flows, and swing on a cable during
high flows. These water gaps were constructed under a separate purchase order
contract with approval by a Corps of Engineers representative. The landowner was
completely satisfied with the water gaps.
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CHAPTER 5 -INSPECTION AND MAINTENANCE OF THE PROJECT WORKS

5.1 GENERAL

This chapter provides guidance for inspection and maintenance of Merced County
Streams Project, Phase I, which includes Castle Dam and Reservoir and the Main
Canal Check Structure. Detailed descriptions of the project features are covered in
Chapter 4.

5.2 DAMS, BASINS, DIKES, AND EMBANKMENTS

5.2.1 Annual inspections

Annual inspections shall be made by the Superintendent or his authorized
representative to ensure that:

(1) No unusual settlement, sloughing, or material loss of grade or
embankment cross-section has taken place;

(2)

r..
(3)

(4)

No caving has occurred on either the landside or the riverside of the
embankment, which might affect the stability of the embankment
section;

No seepage, saturated areas, or sand boils are occurring;

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

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

(6) No damage to embankments is resulting from burrowing animals;

(7) A strong root growth must be maintained on the embankment slopes.
No burning of grass and weeds during inappropriate seasons, nor any
action which shall retard or destroy the growth of grasses and forbes
will be allowed.

(8) Access roads are being properly maintained;

(9) Any cattle guards and gates are in good condition;

(10) Crown of embankment is shaped to drain and roadway is well-shaped
and maintained;
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"c (11) There is no unauthorized grazing or vehicular traffic on the
embankments;

(12) Encroachments are not being made on the embankment right-of-way,
which might endanger the structure or hinder its proper and efficient
functioning dUring times of emergency. Also, encroachments are not
being made on the flowage easements along Canal and Edendale
Creeks and on the flood easements behind Castle Reservoir.

(13) Gates at the Canal, Edendale, and Fahrens Creeks turnouts must be
operable to fully opened and closed positions. The stoplogs at the
Main Canal Check Structure must be maintained to allow proper
placement and removal. The gate for passing irrigation flows at Castle
Dam must be operable to fully opened and closed positions.

(14) The trashrack at the riser intake, the outlet conduit and stilling basins
are in good condition and are free of debris.

5.2.2 Specific Requirements

To ensure proper maintenance measures for the embankment sections are being
followed; the following items will be specifically covered in each inspection:

(1) Settlement, sloughing, or material loss of grade or embankment cross
section;

(2) Erosion of embankment slopes;

(3) Presence of seepage, saturated areas, or sand boils downstream of
the embankment;

(4) Condition of sod cover;"

(5) Condition of access roads;

(6) Condition of toe drains and riprap.

5.2.3 Maintenance Methods

Maintenance methods to be used for repair or reconstruction of embankment fill will
depend on the extent of the damaged section. The most suitable method for minimal
damage will be to bring the embankment back to line and grade by a fill made in 6
inch layers of coarse granular material, such as sand and gravel or of similar
adjacent material. Larger damage areas will require the fill to be constructed in the
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same manner as the original construction with homogeneous material from borrow
pits approved by the District.

5.2.4 Sod

A hardy sod, which covers the entire embankment and protective berm, is one of the
most effective means of protecting areas against erosion and wave wash. Large
weeds and brush will not be permitted to grow qn the embankment. Mowing or other
alternative methods to keep weeds and brush under control will be accomplished in
May and August, or more often if necessary, to assure a good sod cover. Grass
clippings will be left on the areas being mowed. If large weeds and brush become
established because of lack of proper maintenance, they will be cut and removed
from the dam or dikes for disposal, and cuttings will not be burned on the
embankment. Infertile bare areas may be treated by mulching with manure
containing straw or straw mulch plus seeding or sodding. If straw mulch is used, a
suitable commercial fertilizer should also be used to hasten the establishment of a
protective sod cover.

5.2.5 Burrowing Animals

Burrowing animals found in the embankments will be removed. The dens and
runways will be opened up, then thoroughly compacted, as they are backfilled.
Advice concerning the best methods in each locality can be obtained from the county
agricultural agent. Care should be taken to assure the methods used are
environmentally safe so that wildlife, other than those targeted, will not be harmed,
and that no toxic substances get in the water. Castle Dam is within the range of the
San Joaquin kit fox and blunt-nosed leopard lizard, which are protected by state and
federal law. The California Department of Fish and Game and the U.S. Fish and
Wildlife Service shall be consulted prior to any actions to remove individuals of these
species or to open up their burrows.

5.2.6 Access Roads and Ramps

Access roads and ramps will be properly maintained so that ordinary maintenance
work and flood-fighting operations will not be obstructed.

5.2.7 Toe Drain

It is important that the toe drain at the downstream toe of the dam be kept
functioning properly. In the event the drain becomes clogged and seepage through
the embankment section occurs, the District Engineer will be consulted for analysis
and recommendation of remedial measures.
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5.3 FLOOD EMERGENCY INSPECTION

5.3.1 General Requirements

During flood periods, embankments will be patrolled continuously to locate possible
sand boils or unusual wetness of the landward slope and to be certain that:

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

(2) Wave wash or scouring action is not occurring;

(3) Debris is not clogging the outlet works;

(4) Any low reaches of Main Canal that may be overtopped by the flood
are identified and appropriate actions taken to notify people affected
and to avoid canal embankment failure;

(5) No other conditions exist that might endanger the structure;

(6) Appropriate advance measures are being taken to ensure the
availability of adequate labor and materials to meet all contingencies,
immediate steps are being taken to control any condition that
endangers any embankment, and to repair the damaged section.

5.3.2 Responsibilities of the Superintendent or Their Representative

It will be the duty of the Superintendent, or their representative, to maintain a
continuous patrol of the flood control facilities dUring all major high water periods in
which the water stage in the reservoir reaches elevation 200 feet (msl); and to
maintain a store of supplies and equipment available for emergency flood-fighting
operations and emergency repairs.

Vernal pools are located between elevations 200 and 210 (msl) within the reservoir.
If any pools are inundated during the flood season, the Local Sponsor will be
required to survey and assess damages to the vernal pools. Reference Exhibit nF"
for a better description of sampling the vernal pools.

The Superintendent will dispatch a message by radio, telephone, telegraph, or other
rapid means of communication to the District Engineer whenever the water surface
reaches the flood stage indicated above. The Superintendent shall also keep the
District Engineer advised at frequent intervals ~f project conditions until the reservoir
stage recedes to back below the flood stage indicated above.
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5.4 CHANNELS AND FLOODWAYS

Since the Main Canal is a functional part of the system that allows natural waters to
continue downstream, it must be maintained to ensure its integrity. The
Superintendent, or his representative, will be responsible for working out an
agreement with Merced Irrigation District (owner and operator of the Main Canal) to
ensure it is maintained, inspected, and operated properly.

In addition, the natural channels of Canal and Edendale Creeks will carry flood flows
to Castle Reservoir from the Main Canal. Flowage easements have been obtained
for these reaches of the creeks. These creeks need to be inspected to ensure that
they are kept clear for f1oodflows and that no encroachment occurs. The water gaps
just downstream of Oakdale Road and Highway 59 along Edendale Creek must be
kept clear of all debris.

5.4.1 Periodic Inspections

Periodic inspections of the Main Canal, Edendale and Canal Creeks will be made by
the Superintendent to be certain that:

(1) The Main Canal is clear of debris, weeds, and wild growth that may
restrict its capacity;

(2) Canal and Edendale Creeks are kept clear of constrictions that may
cause flood flows to leave the boundaries of the flowage easements.

(3) The channel or f100dway is not being restricted by the depositing of
waste materials, building of unauthorized structures, or other
encroachments;

(4) The capacity of Main Canal, Edendale Creek, and Canal Creek to pass
natural flood waters into Castle Dam and Reservoir is not being
reduced by the formation of shoals;

(5) Banks of the Main Canal are not being damaged by rain or wave wash
and that no sloughing of banks has occurred;

(6) Any riprap sections, deflection dikes, and walls are in good condition;

(7) Approach and egress channels adjacent to the Main Canal are
sufficiently clear of obstructions and debris to permit proper functioning
of the flood control facilities;

(8) Immediate steps are taken to remedy any adverse conditions disclosed
by such inspections;
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(9) Any culverts along Canal, Edendale, and Fahrens Creeks are clear and
free of debris.

5.4.2 Purpose of Flood-Flow Channel Inspection

The purpose of the flood-flow channel inspection is to ensure that conditions which
affect the channel capacity will remain as far as reasonably possible, the same as
those considered in the design assumptions; and that no new conditions develop
that may affect the efficient functioning and stability of the project structures. At each
inspection, particular attention will, therefore, be given the following:

(1) Location, extent, and size of vegetal growth;

(2) Unauthorized operations within the flowage easements along Canal
and Edendale Creeks, or within the Main Canal right-of-way, such as
excavations, buildings and other structures, levees, bank protection, or
training dikes;

(3) Rubbish disposal;

(4) Changes in the channel bed, such as aggradations or degradations
that would interfere with free flow through structures and road crossing
culverts;

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

5.4.3 Vegetal Matter

To ensure that vegetal matter, if dislodged, will not seriously clog Castle Dam's outlet
works, the road crossing culverts and bridges, or any other location, it will be cut and
removed from the channel when inspection discloses it to be a hazard. Project
mitigation requires that living and dead vegetation not be removed unless it presents
a hazard to the dam, spillway, or outlet works. To the extent they do not present a
safety hazard. large, dead standing trees are to be left as habitat for perching and
nesting birds.

5.4.4 Eroded Concrete

Repair of eroded concrete should be initiated as soon as reinforcing steel is exposed
or erosion approaches the clear cover depth over the reinforcing steel (Le. 2 inches).
Although pneumatically placed concrete is a common method of concrete repair; the
actual method to be used for a particular repair will depend on the type and extent of
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the eroded or spalled area. Suitable methods might include the use of some
adhesive epoxy materials as well as cement mortar or grout.

5.4.5 Damaged Fencing

All damage to fencing, whether resulting from accidental or willful injuries or from
corrosion, will be promptly repaired with new material on fee titled by the local
sponsor.

5.5 OUTLET WORKS, TURNOUTS, CHECK STRUCTURE

5.5.1 General Requirements

Adequate measures will be taken to ensure that inlet and outlet channels are kept
open and that trash drift or debris is not allowed to accumulate near drainage
structures. The gate operators, shafts, and bearings on the turnouts at Fahrens
Creek, Canal Creek, and Edendale Creek will be examined, oiled, and trial-operated
twice a year; once before the flood season and once at the end of the flood season.
Periodic inspections will be made by the Superintendent, or his representative, to be
certain that:

(1) Pipes, gates, operating mechanisms, riprap, and headwalls are in good
condition;

(2) Inlet and outlet channels are clear and free of debris;

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

(4) Erosion is not occurring adjacent to a structure that might endanger its
water tightness or stability;

(5) Immediate steps are taken to repair damage, replace missing or broken
parts, and to remedy adverse conditions disclosed by such inspection;

(6) Culverts and any lateral ditches are free of debris, and side slopes of
ditches are free of debris, and side slopes of ditches are in good
condition;

(7) Guard fences, posts, wires, and cables are in good condition. Broken
or missing parts will be immediately repaired or replaced.
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5.5.2 Specific Requirements

At each inspection required by paragraph 3.5.7 of this manual, the following items, if
applicable, will be particularly noted for Castle Dam, the Main Canal Check Structure,
and the turnouts at Edendale, Canal, and Fahrens Creeks:

(1) Damage or settlement of concrete pipe or conduits;

(2) Condition of gate and stoplog guides, stems, and hoists;

(3) Condition of operating mechanisms of the gates;

(4) Condition of any drainage gate covers and hinges;

(5) Condition of concrete cracks, spalls, and erosion;

(6) Debris or other obstructions to flow;

(7) Condition of access bridges;

(8) Condition of all other metal parts;

(9) Condition of embankments adjacent to outlet and drop structures;

(10) Condition of stoplogs;

(11) Condition of riprap stone blanket or protective cover adjacent to outlet
or drop structures;

(12) Condition of paint on fence posts, gates, and any other painted surface;

(13) Condition of any cable clamps;

(14) Damage to any drop structures;

(15) Condition of all culverts affected by or affecting the project;

(16) Note any erosion of any lateral ditches and culvert outlets.

5.5.3 Concrete Repair

Repair of eroded concrete should be initiated as soon as reinforcing steel is exposed
or erosion approaches the clear cover depth (Le. 2 inches). Although pneumatically
placed concrete is a common method of concrete repair, the actual method to be
used for a particular repair will depend on the type and extent of the eroded or
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" spelled area. Suitable methods might include the use of some adhesive epoxy
(' materials as well as cement mortar or grout. All evidence of settlement, uplift, or

failure of concrete structures will be referred to the District Engineer for analysis and
recommendation of remedial action.

5.5.4 Gate Inspections

If the inspection shows any of the gates have been jammed by debris or other
obstructions, they will be thoroughly cleaned so they operate freely to a full opening
or full closure.

5.5.5 Gate Maintenance

The operating mechanisms of the gates at Castle Dam, the Main Canal Check
Structure, and Edendale, Canal, and Fahrens Creeks turnouts will be kept well
lubricated. For all main requirements, refer to exhibit H, Gate Maintenance, sheet
number 1 through 26.

5.5.5.1 Canal and Edendale Creek Gates

These are eXisting gates which are owned, operated and maintained by Merced
Irrigation District. The Superintendent, or his representative. will work out an '
agreement with Merced Irrigation District to determine which agency will do the
operation and maintenance of these facilities. The Superintendent will obtain from
the irrigation district any special maintenance requirements for these gates.

5.5.6 Painted Surfaces

All painted surfaces of the gates and their accessories, any structural steel access
bridges, and other miscellaneous metalwork in the outlet. turnout, or check structures
will be repainted every three years or as required by the local irrigation district
standards. Prior to repainting, all surfaces will be thoroughly cleaned, and the
painting will conform to the requirements for Paints and Painting contained in Section
14 of the Sacramento District Office Specification No. 1241 for the construction
contract.

5.6 PRE-FLOOD

5.6.1 Operation

Before flood flows are expected, all gates will be inspected to ensure that objects
that might prevent proper operation of the gates are removed.

"(
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5.7 INSTRUMENTATION

5.7.1 Survey Monuments

The survey monuments consist of 3-foot lengths of SIB-inch reinforcement bars
surrounded by lean mix concrete approximately 8 inches in diameter and 2 foot 6
inches deep. A brass cap was placed on top of the concrete.

As part of the annual inspections, observations are to be taken and submitted to the
District Engineer. In the event that unexpected movement is indicated by an
observation, the District Engineer may require additional readings. Survey
requirements include determination of elevation and horizontal movement.

In addition to scheduled surveys, surveys will be performed if embankment cracking,
sloughing, or loss of grade is observed. Monuments in the vicinity of the distressed
area shall be surveyed first.

5.7.2 Observation Wells

As described in Chapter 4, five observation wells were installed. The procedure to
take a reading is as follows:

(1) Unlock and open lid covering the well.

(2) Remove PVC cap from pipe.

(3) Check water level indicator device to see if it is operating properly by
inserting sensor probe in a jar of water.

(4) Dry off the probe and carefully lower the probe into the pipe. Based on
the depth of the previous reading, stop the probe a few feet above the
free water surface.

(5) Slowly lower the probe until contact with water is made. Record the
depth to the nearest foot.

(6) It should be noted that condensation forms on the walls of the well.
This will tend to collect on the probe and indicate water contact has
been made. Shake the lead wire and probe to insure that the indicator
needle does not fluctuate and drop, thus giving a false reading.

(7) After each reading, the probe should be dried. The PVC cap should be
replaced on the pipe and the cover should be shut and locked.
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r (8) After all the readings are taken, clean and dry the probe and the
instrument with a dry soft cloth prior to storage.

When the observation wells remain dry, readings should be taken on an annual
basis. Readings will be taken on a quarterly basis for wet wells or when ground
water is detected. Readings will be taken weekly once the reservoir level raises
above elevation 200 feet (msl).

Results of the readings will be sent to the District Engineer.

5.7.3 Relief Wells

Twelve relief wells were installed along the downstream berm as described in
Chapter 4. The procedure and reading frequency of the relief wells will be the same
as for the piezometers. The function of the relief wells is to provide a reduction in the
uplift forces near the toe of the dam. Proper maintenance of the relief wells is
essential to the continuing safe operation of the project. Therefore, a plan for
inspection, monitoring, evaluation and maintenance is essential.

The relief well water levels will be made at the same time the observation wells are
read. Flow from the relief wells will be recorded and correlated with pool elevation.
The amount of sediment in the wells will be recorded on a yearly basis. In addition,
pumping tests will be performed at five (5) year intervals. An initial pumping test was
not performed by the Government after construction of the dam because the ground
water level was below the invert of the relief wells. An initial pump test will be
performed by the dam owner once the ground water level has risen to a few feet
above the tip of the relief wells. Typically, the water level in the relief wells will be
from about one fourth to three-fourths the height of the well. The specific capacity
and the well efficiency will be determined by pumping tests. If there is a reduction in
the capacity of the relief wells accompanied by an increase in the observation well
water levels or a decrease in the efficiency of the wells of 20 percent or more from
the initial pumping test, the relief wells will be redeveloped by mechanical or
chemical methods. Mechanical methods include water jetting, block surging, over
pumping, or blowing out with compressed air. Chemical methods include the use of
various acids, chelating agents, chlorine, hypochlorites, detergents. and hot water or
steam. Results of the annual inspection of the relief wells' readings as well as results
of pumping tests will be sent to the District Engineer.

5.7.4 Operational Instrumentation

To monitor and record hydrologic events at Castle Dam, two hydrologic Data
Collection Platforms (DCP) have been installed, one is located in the gage house on
Castle Dam (Castle Pool, CTlP) and the other is located in the outlet stream gage
(Canal Creek, CCl). These two DCP sites measure and record Pool Elevation,
Outlet Works Gate Height. and downstream Stage. Both the pool gage and the
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outflow stream gage data recorders have been equipped with telephone and
data/voice modems so that data can be retrieved in real-time from both gages in
either voice or electronic format. Since there is no commercial power to these two
locations, solar cells and 12V batteries are used to power the phone,
instrumentation, and data recorder. The following tables list the major
instrumentation at each location:

Castle Dam Pool Data Collection Platform Instrumentation

Item BarCode Location

SUTRON 8200 Data Recorder with internal E2306 Pool Gage House
modem

Motorola Cellular Phone E2484 Pool Gage House

Pool Elevation Shaft Encoder (quadrature None Pool Gage House
signal)

Gate Height Shaft Encoder (quadrature signal) None Gate Gear Box

ARCO M25 Solar Cell J3088 Pool Gage House
(roof)

ARCO M25 Solar Cell J3227 Pool Gage House
(roof)

Electric Tape None Pool Gage House

Canal Creek Data Collection Platform Instrumentation

Item

SUTRON 8200 Data Recorder with internal
modem

Stage Elevation Shaft Encoder (quadrature
signal)

ARCO M25 Solar Cell

Electric Tape

The following manuals are provided:

BarCode Location

E2271 Stream Gage House

None Stream Gage House

J3089 Stream Gage House
(roof)

None Stream Gage House

- SUTRON 8200 Data Recorder Operations Manual
- Shaft Encoder Users Manual
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r 5.7.4.1 Daily Operation

The Data Recorder's Recording Status is to be left on at all times so that 15 minute
data will be logged. The electric tape should be disconnected from the battery when
not in use to avoid accidentally draining the battery.

5.7.4.2 Monthly Maintenance

Both the pool and the downstream gages are to be checked on a monthly basis.
The floats are to be checked to confirm that they are hanging freely and vertical
movement is free and unobstructed. Rodent and insect nests are to be removed from
both gage houses and instruments. Electric tape elevations are to be checked with
exterior staff gages and the Data Recorder reset to reflect the correct pool/stage
elevation. When gate operations occur, the Data Recorders readings are to be
checked and corrected as required. Battery voltages are to be checked. Should
battery voltage drop below 12 Volts, new batteries are to be installed. The cause of
the low battery voltage should be determined and corrected.

5.7.4.3 Annual Maintenance

Float wells are to be back flushed annually to clear float well intakes of sediment.
Note: the float must be removed during a back flush operation and then reinstalled
and recalibrated with the electric tape and staff gages.

5.7.4.4 Multi-year Maintenance

Batteries are to be replaced at a minimum at three-year intervals to assure reliable
operation. Note: the Data Recorder also contains a small internal lithium battery,
which is to be replaced at this time.

5.7.4.5 Data Archiving

It is recommended that data be downloaded from the Data Recorder to a permanent
database for archiving on a monthly basis. Exhibit I contains the midnight readings
for CTlP and CCl as recorded since installation of the above instrumentation, and a
tabulated format for future recording of the data.

5.8 MISCELLANEOUS STRUCTURES AND FACILITIES

5.8.1 General

Miscellaneous structures and facilities constructed as a part of the flood control
facilities and other structures and facilities that function as a part thereof or affect the
efficient functioning of the flood control facilities, will be periodically inspected by the
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Superintendent, or his representative, and appropriate maintenance measures taken.
Damaged or unserviceable parts will be repaired or replaced without delay.

5.8.2 Inspection Frequency

Inspection of the miscellaneous facilities will generally be made at the same time that
the inspection of the other features of the project are made and will be reported on
indicated check lists shown in exhibit D.

5.8.3 Purpose

The purpose of maintenance work is to ensure continuous, satisfactory operation of
the facilities. It is therefore important that all possible causes of future trouble be
found and corrected. Additional inspection and maintenance measures, more
particularly applicable to each type of facility, are given in the following:

5.8.3.1 Gates and Fences

If, upon inspection, it is found that the steel gates or fence posts have been
damaged or broken, they will immediately be repaired and maintained in good
operation condition. If there are any holes in the gates of fences, these will be
immediately repaired. If any gates are locked, the keys will be kept readily available
by the Superintendent at the project site to permit ready passage through such gates
of all authorized travel.

5.8.3.2 Miscellaneous Road Culverts and Bridges

If inspections show the presence of silt or debris that is restricting flow in culverts or
through bridges along the dam access road or over Canal, Edendale, or Fahrens
Creek, it will be removed. Any other adverse conditions found upon inspection will
be promptly corrected.

5.8.4 Flooding Emergency

5.8.4.1 Operation

Miscellaneous facilities will be operated to prevent or reduce flooding during periods
of high water. Those facilities constructed, as a part of the flood control facilities will
not be used for purposes other than flood protection without approval of the District
Engineer.
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Edendale, or Fahrens Creeks. Actions will then be taken to have it removed. Any
other adverse conditions found upon inspection will be promptly corrected.
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CHAPTER 6 - SUGGESTED METHODS OF COMBATING FLOOD CONDITIONS

6.1 GENERAL

The methods described have been developed during experience with the various
problems that often arise during periods of high water. The procedures are not
intended to restrict the Superintendent or others concerned, or to establish a rigid set
of rules for every condition that may arise. If problems arise where the
Superintendent is in doubt as to the procedure to be taken, he should consult the
District Engineer.

6.2 CAUTIONS CONCERNING EARTHFILL EMBANKMENTS

An earthfill embankment is in potential danger whenever there is water against it.
This potential danger is directly proportional to the height of the water, the duration of
the flood stage, and the intensity of either the current or wave action. A weI/
constructed embankment of proper section, if properly maintained and not
overtopped, should hold throughout any major flood. Foundation troubles may result
in sand boils or sink holes. Wave wash is to be expected whenever the embankment
is exposed to a wide stretch of open water for extended periods.

r 6.3 SECURITY

The responsibility for protecting flood control works against sabotage, acts of
depredation, or other unlawful acts rests with the local interests through local and
State Government agencies.

6.4 PREPARATORY ACTIONS

The Superintendent will develop an organization capable of implementing the
provisions discussed in Section 3.5 of this manual. Immediately prior to flood season
the Superintendent should do the foltowing:

(1) Ascertain that all roads to the embankments are in good state of repair;

(2) Locate necessary tools and materials (sacks, sandbags, brush, lumber,
lights, etc.) and store these materials at strategic points;

(3) Check the location of all telephone lines and equipment necessary for
emergency operation.

6.5 EMERGENCY EMBANKMENT REPAIRS

The methods of combating various defects in earthfill embankments described in the
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following paragraphs have been proven effective. Castle Dam was designed to
eliminate these problems. If. however, problem areas develop. they can be
successfully combated by these methods. In case of an emergency problem. the
District Engineer should be notified immediately.

6.5.1 Downstream Slopes

Seepage drains should be cut at all places on the earthfill section and berm when
seepage appears. The drains should be V-shaped, no deeper than necessary. and
never more than 6 inches deep. Care must be taken not to cut the sod unnecessarily.
In all instances, drains should be cut straight down the slope. or nearly so. Near the toe
of the slope, the small drains should converge and lead into larger drains. which. in
general. should lead straight across the landside berm into landside pits or nearest
natural artificial drain.

6.5.2 Sand Boils

The common method of controlling sand boils consists of building a watertight sack ring
around the boil up to a height necessary to reduce the velocity of flow to a point at
which material is no longer discharged from the boil (See exhibit E. sheet 1). The sack
ring around the boil should be large enough to protect the defective area immediately
surrounding the boil. If several boils of sufficient force to displace the sand are
observed. a sack sub-levee may be built around the entire nest of boils. rising to such
height that none of the boils will discharge with enough force to displace sand.

6.5.3 Wave Wash

The Superintendent and other assigned personnel should study the embankment
beforehand to determine the possibility of wave wash. Sections of cotton bagging will
be placed over the washed areas. as shown on sheet 3. exhibit E. As an alternative.
filled sacks will be placed in the cut in an effective manner and as soon as possible.
The filled sacks will be laid in sections of sufficient length to give protection well above
the anticipated rise. Bagging so laid must be thoroughly weighted down to be effective.
Sheet 2, exhibit E. shows a movable type of wave wash protection. also used with

good results. Its advantage is that it can rapidly be built at any convenient place and
easily set in place on the job.

6.5.4 Scour

A careful observation will be made of the waterside of the embankments at all localities
where a current is observed. Trouble areas may be looked for at the ends of dikes.
road-crossing ramps, old traverses. and places where structures penetrate the
embankment. If any sign of scour is observed. soundings will be taken to observe the
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amount and progress of the scour. Scour can be checked by constructing deflection
dikes using brush, treetops, or lumber; driving stakes and wiring together; and filling in
between with brush and filled sacks or stone.

6.5.5 Caving Bank Protection

Rock-filled cribs are very effective if properly placed. Cribs are usually 14 feet by 14
feet in plan by 10 to 14 inches in inside depth. The cribs are constructed on a double
thickness of 1 inch by 4 inch by 14 foot lumber, equivalent to 2 inch by 4 inch pieces,
lapped rail fence fashion at all corners and intersections. They are divided into four
compartments of about equal area by two perpendicular cross walls constructed in the
same manner as the sidewalls. The floors and covers are built up of double 1 inch by 4
inch boards about 3 feet center-to-center. On top of the cover, perpendicular to the
direction of the cover boards, are three pairs of top boards, one over each of the
sidewalls and one over the central division wall. All intersections are nailed with one
twenty-penny nail. The compartments are filled with rock before covering. Each wall
intersection of the fabricated cribs is securely fastened by a loop of No.9 wire (see
sheet 4, exhibit E).

6.5.6 Debris

Should debris buildup on the outlet works trashrack occur, the blockage may be freed
by using a long steel pole to guide debris from the sloped sections of the inclined
trashrack.

6.6 TOPPING ON THE MAIN CANAL

The operation of the Phase I facilities involves the Main Canal. If it is determined that
the Main Canal may be overtopped during a flood event, emergency topping should be
undertaken at once.

6.6.1 Sack Topping

Sack topping may be used to raise the crown on the embankment about three feet.
The sacks should be laid stretcherwise or along the crown for the first layer, crosswise
for the second layer, and so on. Sacks should be lapped at least 1/3 either way and
well mauled into place. When properly sacked and tamped, one sack will give about 3
to 4 inches of topping. If gravel is available, it should be used for the front facing so as
to avoid washing out.

6.6.2 Lumber and Sack Topping

This is the most commonly used method of raising low reaches in emergencies. In
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putting on this topping, as well as other toppings, a careful line of levels should be run
and grade stakes set in advance. Two inch by 4 inch by 6-foot stakes should then be
driven on the stream side of the crown 6 feet apart and 1-inch by 12-inch boards nailed
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 a second foot is necessary, the layers of sacks will have to
be increased in number and reinforced. The stakes should be driven 3 feet into the
ground, and should project out 3 feet, thus providing in extreme cases, a 3-foot topping
if properly braced behind with sacks and earth. In some instances. it may be practical
to back up the planking with tampered earth obtained in the vicinity in lieu of the sacks.

6.7 TRANSPORTATION

Plank paving and steel or wire mats should be considered when delivery of equipment
is made over impassable, muddy, or excessively sandy roads. Two-way radio or
telephone communication should be provided in these situations.

6.8 USE OF GOVERNMENT PROPERTY

The District Engineer is authorized to use or loan Federal Government property and
assistance in cases of emergency where life is in danger and there is 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 without
detriment to the Government.
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CHAPTER 7 • REAL ESTATE REQUIREMENTS

7.1 REAL ESTATE REQUIREMENTS

The local sponsor is required to provide all lands, easements, rights-of way.
relocations and disposals (LERRO's) necessary for the construction. operation and
maintenance of the project. The local sponsor receives credit towards its share of
project costs for the fair market value of the required LERRD's.

The minimum interests required are fee title to the dam site, outlet works. and fish
and wildlife mitigation lands, permanent easements for levees. Channel
improvements, flowage areas. access/maintenance road, ponding areas, pumping
plants and appurtenances; temporary easements for excavated material or borrow
areas necessary for construction.

The real estate requirements for Castle Dam and reservoir are as follows:

7.1.1 Types of Estates

The impact on the property caused by the Castle Dam and Reservoir is based on the
acqUired estates as described below:

(1) Fee: The estate gives a fee title to the property, subject to existing
easements for public roads and highways, public utilities, railroad and
pipelines.

(2) Flowage Easements (Occasional Flooding): This estate gives the
perpetual right to occasionally overflow, flood, and submerge land as
necessary to operate and maintain the project. It precludes the
construction of structures for human habitation and all other structures
except as approved by the District Engineer. Permanent flooding will
occur below elevation 193.5.

(3) Flowage Easement (Permanent Flooding): This estate gives the
perpetual right to permanently overflow, flood, and submerge land as
necessary to operate and maintain the project. It precludes the
construction of structures for human habitation and all other structures
except as approved by the District Engineer.

(4) Road Easement: A perpetual and assignable easement and right-of
way in, on, over and across land for the location, construction.
operation. maintenance, alteration and replacement of a road.
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(5) Temporary Work Area Easement: A temporary easement and right-of

way in, on, over and across land for a specified period for use as a
borrow area and work area, and to perform any other work necessary
and incidental to the construction of the project.

(6) Flood Protection Levee Easement: A perpetual and assignable right
and easement in land to construct, maintain, repair, operate, patrol,
and replace a flood protection levee.

(7) Channel Improvement Easement: A perpetual and assignable right and
easement to construct, operate, and maintain channel improvement
works on, over and across land. Including the right to clear, cut,
remove, and dispose of timber, trees, underbrush, buildings
improvements, and lor other obstructions. In addition, the right to
excavate, dredge, cut away and remove any or all of said land and to
place thereon dredge or spoil material are also included.

7.2 ACTUAL REAL ESTATE ACQUIRED

The real estate mapping identifies owners, tracts, areas, and estates acquired for the
Castle Dam Unit project, and are shown in Appendix A. A record of survey of the
Castle Dam Area with a listing of the northerly and easterly coordinates and
elevations is included in Appendix B. A copy of the acquired easements and
agreements will be included in Appendix B after settlement with the property owners.
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CHAPTER 8 • ENVIRONMENTAL COMMITMENTS

8.1 INTRODUCTION

As part of the construction and operation of Phase I facilities, mitigation and
environmental commitments were incorporated into the project. The Superintendent
and his representative must be aware of these commitments and be responsible for
complying with them.

8.2 ENVIRONMENTAL COMMITMENTS

Following are the mitigation and environmental commitments, which are part of
Phase I: .

(1) Live vegetation along Canal Creek is to be left, except for those areas
to be used for borrow areas and for the construction of the dam,
spillway, outlet works, dikes, and haul roads. Dead, fallen trees, and
other debris in the pool area that could present a safety hazard to the
dam, spillway, or outlet works are to be removed at the time of
construction and dUring routine maintenance. To the extent they do not
present a safety hazard, large, dead, standing trees are to be left as
habitat for perching and nesting birds.

(2) The loss of 13 acres of habitat due to construction of the facilities is
mitigated by enhancing 18 acres of land within the reservoir pool
between elevation 192.5 feet and 205 feet. An additional 22 acres
have been acquired for mitigation lands for a total of 40 acres. This
mitigation area has been fenced. The fence will be maintained
throughout the year and is to be inspected annually at the end of the
flood season.

(3) A portion of the 18 acres of land discussed above was used for borrow
material. This area was excavated and graded to create two swales
such that intermittent water that flows into the reservoir will naturally
reestablish riparian mitigation.

(4) During construction topsoil was stockpiled and later applied to any
disturbed lands within the mitigation area to a minimum depth of 1 foot
to enhance the reestablishment of vegetation.

(5) Mitigation areas, dam embankment, spillway, and other areas disturbed
during construction were reseeded with nonnative grasses. Other
vegetation is to be allowed to grow naturally except on the dam and
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dike embankments, where it is limited to grasses for safety
considerations. Except for the dam and dike embankments, mowing,
herbicide application or vegetation removal is prohibited. A strong
grass root system must be maintained on the dam embankment.

(6) Brush piles were created on the mitigation areas to provide cover for
upland species as part of the dam construction. These are to be left
undisturbed.

(7) A monitoring program is to be implemented to monitor the success of
the mitigation measures and to monitor the vernal pools affected by the
project. This monitoring program is explained in Exhibit F of this
document, (Exhibit F, Sheets 5 and 6 of 62.) Exhibit F provides the
detailed monitoring plan.

8.3 LOCAL RESPONSIBILITIES

The Superintendent, or his representative, shall submit to the District Engineer an
annual report covering the inspection and monitoring of the mitigation measures and
environmental commitments as described in Exhibit F, Monitoring Plan for
Environmental Commitments. This report is to be submitted with the
Superintendent's annual report to the District Engineer.
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9.1 GENERAL

CHAPTER 9 • SAFETY REQUIREMENTS

r

The Superintendent, or his representative, shall be responsible for ensuring that during
the operation and maintenance of this project, no person shall be required to work under
conditions, which are unsafe or dangerous to his/her health. The Superintendent, or his
representative, shall be responsible for initiating and maintaining a health and safety
program which will comply with the requirements of State and Federal health and safety
laws to the extent applicable, and with the prOVisions of this manual. Each employee
shall be provided initial indoctrination and such continued safety training to enable them
to perform their work in a safe manner. During maintenance inspections, the
Superintendent, or his representative, should also look for and identify any safety
hazard, and then take immediate actions to rectify the problem.

9.2 GAGE HOUSE AND 48·INCH CMP WELL

The gage house and the 48-inch CMP well are considered enclosed and confined
spaces and special safety requirements apply.

9.2.1 Safety Procedure

As part of the health and safety program developed by the Superintendent, a positive
procedure for controlling or eliminating hazards in the enclosed and confined space
shall be established. This procedure shall be in accordance with the U.S. Occupational
Safety and Health Administration (OSHA) Permit/Required Confined Space for General
Industry: Final Rule 29 CFR 1910.146. Any person entering an enclosed or confined
space shall be properly instructed in the procedures. In addition, a copy of the
procedures shall be posted outside the gage house door in a protected, laminated
cover.

The safety procedure shall include the following:

(1) No one shall be alone when entering an enclosed space.

(2) Hazards considered -shall include toxic material and vapors, flammable
materials and vapors, asphyxiation, corrosive or radioactive materials, and lack
of oxygen. Enclosed and confined spaces shall be tested for contaminants and
periodic check tests shall assure a nonexplosive and safe breathable
atmosphere.

(3) No one shall enter an enclosed space containing a known explosive
atmosphere. If the atmosphere in a confined or enclosed space has oxygen
deficiency or contamination sufficient to require respirator protection, any person
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working in such a space shall have a safety harness and life line with an
attendant. A signal system shall be established.

9.2.2 Respiratory Protection

No person shall be permitted in atmospheres containing less than 19.5 percent oxygen
unless provided with a source of air. This air, as with air in all respirators, shall be free
of harmful dusts, fumes, vapors, gases and obnoxious odors. Purity of the air shall
meet U.S.P. or Compressed Gas Association Specification G7.1, grade D.

Canister masks shall be permitted only where the toxic content of the air is known to be
of type and concentrations, which the mask will effectively remove. Where the type and
concentration of the toxic content of the atmosphere is suspected but unknown, an
air-supplied respirator shall be required for entry. .

When respiratory protective equipment is required, a respiratory protection program
shall be developed and implemented in accordance with ANSI Z 88.2. Medical
status of individuals who are wearing respirators shall be evaluated.
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CHAPTER 10 - OPERATION OF PHASE I PROJECT FEATURES

10.1 GENERAL OBJECTIVE

The purpose of Merced County Streams Phase I facilities (Castle Dam and Reservoir
and the Main Canal Check Structure and turnouts) is to provide flood control. The
flood season normally extends from 15 October to 15 April and can overlap the
irrigation season, which can occur from 1 March to 31 October. Merced Irrigation
District (MID) is entitled to divert water from the Merced River to its canal system
during the irrigation season. The canal system includes, but is not limited to the Main
Canal, Canal Creek, and Edendale Creek. Should MID need to start a new irrigation
season before 15 April, close coordination will be required between MID, the
Superintendent who will keep the State Reclamation Board, as represented by the
Department of Water Resources, Division of Flood Management, informed to ensure
that the respective operations are compatible and that the flood protection is not
compromised.

10.1.1 Brief Description of the changes made to the Flood Control Facilities at the
Castle Unit

This is in addition to the facilities described in Chapter 4, entitled "Features of Castle
Dam and Appurtenances Unit".

a. The County of Merced Public Works Department and the Merced Irrigation
District (MID) decided that the vertical trashrack in front of the vertical sluice gate
should be removed because of its inefficiency. The vertical trashrack was removed
and replaced with a new sloped trashrack. The Castle Dam outlet works (on the
upstream side) was modified in early 1995 by extending concrete sloped walls
approximately 7 feet further out into the reservoir. This allowed for a sloped steel
trashrack to be constructed or anchored to the top of the concrete sloped walls that
make up the inlet structure. For a more detailed description of the sloped trashrack,
refer to the plan and profile on Plate 68 in the O&M manual. Two catwalks across
the sloped trashrack allowed for the removal of any floating debris that was against
the new trashrack. Castle Dam and the major diversion structures have telemetry
equipment that allows MID to monitor and operate the entire system from a remote
site (MID office). The telemetered system also allows MID to better monitor rapidly
changing conditions and quickly respond to flood events. If the automated system
fails refer to chapter 11.4, Emergency Operations for notification procedure.

b. The Edendale Creek Tumout Structure (located in the west levee
embankment at Main Canal and Edendale Creek) was modified in March 1998 to
increase flow conveyance through the Edendale Creek Tumout Structure. Three
additional bays were added to the initial four bay structure so the turnout structure
would have a total of 7 bays all equal (3.75' by 8'). The tumout was designed to
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pass 1375 cubic feet second (cfs) at the turnout itself. The existing channel
immediately downstream of the turnout (Edendale Creek) was widened to
accommodate the new width of the turnout structure. Cut slopes with 1V on 2H were
excavated as well as the existing channel invert. The newly shaped trapezoidal
channel was then armored and the rock grouted in-place. An eXisting measuring
weir located about 130 feet downstream of the turnout structure was replaced with a
new concrete ogee structure with a stilling well located just upstream of the new
measuring weir. Baffle blocks were constructed in the lower invert of the apron just
downstream of the new weir crest to reduce the high energy in the water. The
existing channel downstream of the new weir was widened to match the newly
constructed concrete wing walls. Cut slopes of 1V on 2H were excavated as well
and the existing invert of the channel was extended to daylight.

c. The bridge opening at Highway 59 and Edendale Creek was revised in
early 1999 by lowering and widening the channel opening beneath the bridge
crossing. The channel inverts and bridge abutments, upstream and downstream of
the bridge, were also modified and armored with grout to match the new structural
opening at Highway 59 bridge. This will prevent any scour and erosion at these
critical sites, due to an increase in channel velocities. At the upstream end of the
construction at Highway 59 and Edendale Creek, there is a railroad embankment
that runs parallel with Highway 59. DUring high flows (wet years) water flows
through a concrete "UtI channel at this point and is approximately 5 feet in width. As
a result, the velocity of the water is increased in this area because of the small cross
sectional area of the of the existing "un channel. This is the reason for the grouted
rock in the channel invert on the upstream and downstream sides of Highway 59.

d. Another county bridge crossing at the Oakdale Road and Edendale Creek
(wide box culvert) is an addition to the project and will be replaced under the
LERRO's. The County of Merced Public Works Department is designing this bridge
crossing. The Sacramento District will have a chance to review the plans and
specifications during the preparation of the plans and specifications of the new
bridge prior to the County advertising the job. The County of Merced Public Works
Department will construct the proposed bridge crossing (approximately 50-feet in
width).

10.1.2 Personnel to Contact in case Emergency Procedures are required

In case of an emergency involving Castle Dam and reservoir or any of the other
design features of the Castle Dam Unit (Check Structure on Main Canal, revised
Edendale Creek Turnout Structure on Main Canal, Canal Creek Turnout Structure on
Main Canal, Highway 59 Bridge at Edendale Creek,) the responsible agencies and
personnel to contact are shown in a listing at the end of Chapter 10. In case no
personnel can be contacted, the California State Highway Patrol must be contacted
at (916) 445-2895. Refer to emergency personnel listing at the end of Chapter
10 for the people to call incase ofan emergency_
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r 10.2. OVERALL OPERATION

The following paragraphs refer to the operation of the various structures of the flood
control project dUring flood season. During potential storm events the operating
staff of MID shall be on alert and will report to the Superintendent (County of Merced
Public Works Director) on an 8 hour or more frequent basis during potential flood
events as referenced in 3.4.5.

10.2.1 Castle Dam and Reservoir

Castle Dam and Reservoir is gated and will require seasonal operation for flood
control. The intake structure at Castle Dam has a bulkhead gate which can be
raised to allow irrigation flows to pass or lowered to provide flood protection
downstream of the dam. In the event that MID is utilizing Canal and/or Edendale
Creeks and a storm event is imminent, MID shall curtail diversions from the Merced
River to the Main Canal, and will fully close the bulkhead gate. After the storm event
passes, and provided there is no further threat of storm activity, as determined by the
Superintendent in consultation with MID, MID may adjust the bulkhead gate and
resume irrigation flows as needed by use of Main Canal, Canal Creek, and Edendale
Creek. MID will close the bulkhead gate at the end of irrigation season in preparation
for flood season.

10.2.2 Edendale Creek Turnout on the Main Canal

Flood control operation is also required at the check structure and at each of the
turnouts at Edendale Creek and Canal Creek along the Main Canal. The Edendale
Creek turnout on the Main Canal has seven (7) turnout bays, all seven of which are
gated. MID will open to full height and lock in place these seven turnout gates at the
end of irrigation season. MID will close the 7 gates at the beginning of irrigation
season. In the event that MID is utilizing Edendale Creek and a storm event is
imminent, MID will immediately curtail any diversions from the Merced River to Main
Canal, and will open to full height and lock in place the 7 turnout gates. After the
storm event passes, and provided there are no further threats of storm activity, as
determined by the Superintendent in consultation with MID, the 7 turnout gates will
be closed, and MID may resume the use of the Main Canal. During the rest of the
irrigation season, the gates will be operated by Merced Irrigation District for irrigation
purposes. The modified turnout structure will pass a maximum flow of 1375 cfs. The
area downstream of the modified turnout was riprapped along the existing invert and
cutback slopes, beginning at the head works and proceeding downstream for
approximately 130 feet. A new measuring weir was constructed at this location to
replace the existing damaged weir. Riprap was placed along the existing invert and
cutback slopes or banks to prevent scouring and erosion downstream of the new
weir.
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10.2.3 Canal Creek Tumout on the Main Canal

Four bays are located at the Canal Creek tumout on the Main Canal. The four bays
will be opened to full height and locked in place at the end of irrigation season. MID
will remove the stoplogs in the four bays and place one 2" by 12" stoplog on the
stationary wall of each of the four bays (placed in a horizontal position) so that all
four bays are open, but will maintain livestock water flows in the Main Canal. MID will
replace the stoplogs in the four bays at the end of irrigation season. In the event that
MID is utilizing Canal Creek and a storm event is imminent, MID will curtail diversions
from the Merced River to the Main Canal, and remove the stoplogs in the four bays
to allow flood water to pass through the Main Canal into Canal Creek. After the
storm event passes, and provided there is no further threat of storm activity as
determined by the Superintendent in consultation with MID, MID may replace the
stoplogs in the four bays and may resume the use of Main Canal and Canal Creek.
DUring the rest of the irrigation season, the gates will be operated by Merced
Irrigation District for irrigation purposes.

10.2.4 Main Canal Check Structure

The Main Canal Check Structure has 10 bays with partial height steel gates
incorporating stoplogs, which are placed on top of the steel gates to maintain winter
flood control elevations. MID will close the 10 partial height steel gates and place
stoplogs on top of the steel gates to winter flood control elevation at the end of
irrigation season. One steel gate will be opened so that a maximum of 20 cfs can
pass for livestock purposes. MID shall remove the stoplogs on the 10 partial height
steel gates and will operate the steel gates as necessary to control irrigation flows.
In the event that MID is utilizing the Main Canal and a storm event-is imminent, MID
shall curtail diversions to the Main Canal and close the 10 partial height steel gates
and place stoplogs on top of the steel gates to the winter flood control elevation.
Again leaving one steel gate open to pass a maximum of 20 cfs for livestock
purposes. After the storm event passes, and provided there is no further threat of
storm activity, as determined by the Superintendent in consultation with MID, MID
may remove the stoplogs in the 10 partial height steel gates and will operate the
steel gates as necessary to control irrigation flows dUring the rest of the year.

10.2.5 Parkinson Creek Tumout on the Main Canal

Operation of the Parkinson Creek tumout on the Main Canal is not part of the flood
control project.

10.2.6 Fahrens Creek Tumout on the Main Canal

The Fahrens Creek tumout on the Main Canal has 12 bays, all of which are gated.
During potential storm events, MID will monitor flows in the Main Canal and regulate
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the Fahrens Creek tumout gates in conjunction with Yosemite Lake operations as
needed for flood protection.

10.2.7 Yosemite Lake

As with the existing operation, Yosemite Lake flood releases will be made through
the gated outlets on the Fairfield and LeGrand Canals. From 15 October until the
start of irrigation season, these gates will be operated as needed for flood protection.

10.3 DEVIATIONS FROM OVERALL OPERATION

Deviations from the operational plan described above can be made at any time
based on prevailing flood conditions. For example, if MID extends their irrigation
season past 15 October, or start before 15 April, gate settings for irrigation flows
would be different than the settings described in this manual for flood flows. Close
coordination will be required between Merced Irrigation District, the Superintendent
(County of Merced Public Works Director), The State Reclamation Board, and the
State-Federal Flood Operation Center managed by the Department of Water
Resources, Division of Flood Management to ensure that the respective operations
are compatible and that the flood protection is not compromised. During emergency
conditions, the operating agency may make changes based on conditions prevailing
at the time which ensure the best overall flood protection objectives.
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EMERGENCY LISTING

DUring Working Hours.

Paul A. Fillebrown, P.E.
Director of Public Works
County of Merced
715 Martin Luther King, Jr. Blvd.
Merced, CA 95340
(209)385-7602

Robert (Bob) Acker
MID-Dicretor of Facilities/Planning
720 West 20th Street
Merced, CA 95340
(209)722-5761

Steve Verigin, Chief, P.E.
Division of Safety of Dams
2200 "X" Street, Suite 200
Sacramemto, CA 95818
(916) 445-7606

State-Federal Flood Operation
Center

(800) 952-5330

After Working Hours, Weekends,
& Holidays

1/
Paul Fillebrown, P.E.
Director of Public Works
Merced County
(209)723-3423

2/
CurtRoyer,AdministrativeEngineer
Merced County Public Works
(209) 722-8979

State - Federal Flood Operation
Center (800) 952-5330
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Ricardo S. Pineda, Chief Engineer
State Reclamation Board
1426 Ninth Street, RM 1601
Sacramento, CA 94236
(916) 653-5440

Donald Yeoman, Chief Flood
Project Inspection Section

Department of Water Resources
1801 6th Street
Sacramento, CA 94236
(916) 445-4539

Hicham Eital
MID- Manger of Engineering
Water Resources
812 W. 18th Street
Merced, CA 95340
(209) 722-5761

Michel I. Zumot, P.E.
Area Engineer

Division of Safety of Dams
(916)385-2505

Ricardo S. Pineda, Chief Engineer
State Reclamation Board
(916) 485-9042

(cont. next page)
1/ Superintendent
21 Superintendent's Representative
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Donald Yeoman, Chief Flood
Project Inspection Section

Department Water Resources
(916) 442-8623

If Personnel Listed Above Can Not Be Reached

Hicham Eital
MID- Manager of Engineering
(209) 722-9743

If no one can be reached, plase call or notify the California State Highway Patrol
at (916) 445-2895.
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CHAPTER 11 NON-PROJECT MODIFICATIONS

11.1 GENERAL OBJECTIVE

This chapter deals with modifications to the project that are not part of the overall
project. These modifications were made to improve control of the system for the
Merced Irrigation District irrigation operations.

11.2 DESCRIPTION

A SCADA system was installed by the Merced Irrigation District (MID) for remote
operations of the gates at Edendale Creek, Castle Dam and Main Canal. This
system is operated from a remote operations center. Each site has back up battery
power in case of power failure.

11.3 INSPECTIONS

Routine annual inspections are performed on the project features. During those
routine inspections, the condition and operation of the SCADA system equipment
shall be documented and results fumished to the Superintendent. The equipment
shall be maintained and repaired/replaced by the Merced Irrigation District. as
owners of the equipment.

11.4 EMERGENCY OPERATIONS

An Emergency Operations Plan shall be prepared to respond to flood situations if the
SCADA system fails to perform during flood season. The Superintendent will notifiy
the project sponsor of all SCADA equipment failures that impact the operation of the
flood control features during flood season.
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CODE OF FEDERAL REGULATIONS
Title 33, Chapter II, Part 208
Flood Control Regulations
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CODE OF FEDERAL REGULATIONS (EXTRACT)

Title 33 - Navigation and Navigable Waters

Chapter II - Corps of Engineers, Department of the Army

Part 208 - Flood Control Regulations

Authority: §208.10 issued under Sec. 7, 58 Stat. 890;
33 U.S.C. 709.

§ 208.10 Local flood protection works, maintenance and operation 0/structures andfacilities.

(a) General.

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

(2) The State, political subdivision thereof, or other
responsible local agency, which furnished assurance that it will
maintain and operate flood control works in accordance with
regulations prescribed 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 without 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 maintenance of the project works shall
be permitted upon the rights-of-way for the protective facilities.

(5) No improvement shall be passed over, under, or through
the walls, levees, improved channels or floodways, nor shall any
excavation or construction be permitted within the limits of the
project right-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 authorized representative that
such improvement, excavation, construction, or alteration will not
adversely affect the functioning of the protective facilities.

Exhibit A
Sheet 1 of 11



Such ~provements or alterations as may be found to be desirable ~
and permissible under the above determination shall be constructed
-in accordance with standard engineering practice. Advice regarding
the effect of proposed ~provements or alterations on the
functioning of the project and information concerning methods of
construction acceptable under standard engineering practice shall
be obtained from the District Engineer or, if otherwise obtained,
shall be submitted for his approval. Drawings or prints showing
such improvements or alterations as finally constructed shall be
furnished the District Engineer after completion of the work.

(6) It shall be the duty of the Superintendent to submit a
semiannual report to the District Engineer covering inspection, _
maintenance, and operation of the protective works.

(7) The District Engineer or his authorized representatives
shall have access at all times to all portions of the protective
works.

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

(9) Appropriate measures shall be taken by local authorities
to insure that the activities of all local organizations operating
public or private facilities connected with the protective wor-ks
are coordinated with those of the Superintendent t s organization ~

during flood periods.

(10) The Department of the Army will furnish local interest
with an Operation - and Maintenance Manual for each completed
proj ect, or separate useful part thereof, to ass,ist them in
carrying out their obligations under this part.

(b) Levees

(1) A{amt~e. The Superintendent shall provide at all times
such maintenance as may be required to insure serviceability of the
structures in t~e of flood. Measures shall be taken to promote
the growth of sod, exterminate burrowing an~als, and to provide
for routine mowing of the grass and weeds, removal of wild growth
and drift deposits, and repair of damage caused by erosion or other
forces. Where practicable, measures shall be taken to retard bank
erosion by planting of willows or other suitable growth on areas
riverward of the levees. Periodic inspections shall be made by the
Superintendent to insure that the above maintenance measures are
being effectively carried out and, further, to be certain that:

(i) __. No unusual settlement, sloughing, or material loss of
grade or levee cross sections has taken place;
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(ii) No caving has occurred on either the land side or the
river side of the levee which might affect the stability of the
levee section;

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

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

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

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

(vii) No action is being taken; such as burning grass and
weeds during inappropriate seasons, which will retard or destroy
the growth of sod;

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

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

(x) Crown of levee is shaped so as to drain readily, and
roadway thereon, if any, is well shaped and maintained:

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

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

Such inspections shall be made ~ediately prior to the beginning
of the flood season; ~ediately following each major high water
period, and otherwise at intervals not exceeding 90 days, and such
intermediate times as may be necessary to insure the best possible
care of the levee. Immediate steps will be taken to correct
dangerous conditions disclosed by such inspections. Regular
maintenance repair measures shall be accomplished during the
appropriate season as scheduled by the Superintendent.

(2) Operation. During flood periods the levee shall be
patrolled continuously to locate possible sand boils or unusual
wetness of the landward slope and to be certain that:

(i) There are no indications of slides or sloughs
developing;
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(ii) Wave wash or scouring action is not occurring;

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

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

Appropriate advance measures will be taken to ensure the
availability of adequate labor and materials to meet all
contingencies. Immediate steps will be taken to control any
condition which endangers the levee and to repair the damaged
section.

(c) Flood walls.

(1) Maintenance. Periodic inspections shall be made by the
Superintendent to be certain that:

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

(ii) No undue settlement has occurred which affects the
stability of the wall or its water tightness;

(iii) No trees exist, the roots of which might extend under the
wall and offer accelerated seepage paths;

(iv) The concrete has not undergone cracking, chipping, or
breaking to an extent which might affect the stability of the wall
or its water tightness;

(v) There are no encroachments upon the right-of-way which
might endanger the structure or hinder its functioning in time of
flood;

(vi) Care is being exercised to prevent accumulation of trash
and debris adjacent to wall, and to insure that no fires are being
built near them;

(vii) No bank caving conditions exist riverward of the wall
which might endanger i~s stability;

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

Such inspections shall be made immediately prior to the beginning
of the flood season; immediately following each major high water
period, and otherwise at intervals not exceeding 90 days. Measures
to eliminate encroachments and effect repairs found necessary by
such inspections shall be undertaken immediately. All repairs
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shall be accomplished by methods acceptable in standard engineering
practice.

(2) Operation. Continuous patrol of the wall shall be
maintained during flood periods to locate possible leakage at
monolith joints or seepage underneath the wall. Floating plant or
boats will not be allowed to lie against or tie up to the wall.
Should it become necessary during a flood emergency to pass anchor
cables over the wall, adequate measures shall be taken to protect
the concrete and construction joints. Immediate steps shall be
taken to correct any condition which endangers the stability of the
wall. .

(d) Drainage structures

(1) Maintenance. Adequate measures shall be taken to insure
that inlet and outlet channels are kept open and that trash, drift,
or debris is not allowed to accumulate near drainage structures.
Flap gates and manually operated gates and valves on drainage
structures shall be examined, oiled, and trial operated at least
once every 90 days. Where drainage structures are provided with
s top log or other emergency closures, the condition of the
equipment and its housing shall be inspected regularly and a trial
installation of the emergency closure shall be made at least once
each year. Periodic inspections shall be made by the Superintendent
to be certain that:

(i) Pipes, gates, operating mechanism, riprap, and head-
walls are in good condition;

(ii) Inlet and outlet channels are open;

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

(iv) Erosion is not occurring adjacent to the structure which
might endanger its water tightness or stability.

Immediate steps will be taken to repair damage, replace missing or
broken parts, or remedy adverse conditions disclosed by such
inspections.

(2) Operation. Whenever high water conditions impend, all
gates will be inspected a short time before water reaches the
invert of the pipe and any object which might prevent closure of
the gate shall be removed. Automatic gates shall be closely
observed until it has been ascertained that they are securely
closed. "Manually operated gates and valves shall be closed as
necessary to prevent inflow of flood water. All drainage structures
in levees shall be inspected frequently during floods to ascertain
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whether seepage is taking place along the lines of their contact
with the embankment. Immediate steps shall be tak~n to correct any
adverse conditions. -

(e) Closure structures

(l) Maintenance. Closure structures for traffic openings shall
be inspected by the superintendent every 90 days to be certain
that:

(i)

(ii)

(iii)

(iv)

No parts are missing;

Metal parts are adequately covered with paint;

All movable parts are in satisfactory working order;

Proper closure can be made promptly when necessary;

(v) Sufficient materials are on hand for the erection of
sand bag closures and that the location of such materials will be
readily accessible in times of emergency.

Tools and parts shall not be removed for other use. Trial
erections of one or more closure structures shall be made once each
year, alternating the structures chosen so that each gate will be ~

erected at least once in each 3-year period. Trial erection of all 1
closures shall be made whenever a change is made in key operating
personnel. Where railroad operation makes trial erection of a
closure structure infeasible, rigorous inspection and drill of
operating personnel may be substituted therefore. Trial erection
of sand bag closures is not required. Closure materials will be
carefully checked prior to and following flood periods, and damaged
or missing parts shall be repaired or replaced immediately.

(2) Operation. Erection of each movable closure shall be
started in sufficient time to permit completion before flood waters
reach the top of the structure sill. Information regarding the
proper method of erecting each individual closure structure,
together with an -estimate of the time required by an experienced
crew to complete its erection will be given in the Operation and
Maintenance Manual which will be furnished local interests upon
completion of the project. Closure structures will be inspected
frequently during flood periods to ascertain that no undue leakage
is occurring and that drains provided to care for ordinary leakage
are functioning properly. Boats or floating plant shall not be
allowed to tie up to closure structures or to discharge passengers
or cargo over them.

( f ) Pumping plants

(1) Maintenance. Pumping plants shall be inspected by the
Superintendent at intervals not to exceed 30 days during flood
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seasons and 90 days during off flood seasons to insure that all
equipment is in order for instant u~e. At regular intervals,
proper measures shall be taken to provide for cleaning plant,
buildings, and equipment, repainting as necessary, and lubricating
all machinery. Adequate supplies of lubricants for all types of
machines, fuel for gasoline or diesel powered equipment, and flash
lights or lanterns for emergency lighting shall be kept on hand at
all times. Telephone service shall be maintained at pumping
plants. All equipment, including switch gear, transformers,
motors, pumps, valves, and gates shall be trial operated and
checked at least once every 90 days. Megger tests of all
insulation shall be made whenever wiring has been subj ected to
undue dampness and otherwise at intervals not to exceed one year.
A record shall be kept showing the results of such tests. Wiring
disclosed to be in an unsatisfactory condition bY,such tests shall
be brought to a satisfactory condition or shall be promptly
replaced. Diesel and gasoline engines shall be started at such
intervals and allowed to run for such length of time as may be
necessary to insure their serviceability in times of emergency.
Only skilled electricians and mechanics shall be employed on tests
and repairs. Operating personnel for the plant shall be present
during tests. Any equipment removed from the station for repair or
replacement shall be returned or replaced as soon as practicable
and shall be trial operated after reinstallation. Repairs
requiring 'removal of equipment from the plant shall be made during
off flood seasons insofar as practicable.

(2) pperano~ Competent operators shall be on duty at pumping
plants whenever it appears that necessity for pump operation is
imminent. The operator shall thoroughly inspect, trial operate, and
place in readiness all plant equipment. The operator shall be
familiar with the equipment manufacturers' instructions and
drawings and with the "Operating Instructions" for each station.
The equipment shall be operated in accordance with the above
mentioned "Operating Instructions" and care shall be exercised that
proper lubrication is being supplied all equipment, and that no
overheating, undue vibration or noise is occurring. Immediately
upon final recession of floqd waters, the pumping station shall be
thoroughly cleaned, pump house sumps flushed, and equipment
thoroughly inspected, oiled and greased. A record or log of
pumping plant operations shall be kept for each station, a copy of
which shall be furnished the District Engineer following each
flood.

(g) Channels andjloodways

(1) Maintenance. Periodic inspections of improved channels and
floodways shall be made by the Superintendent to be certain that:

(i) The channel or floodway is clear of debris, weeds andr wild growth;

Exhibit A
Sheet 7 of 11



(ii) The channel or floodway is not being restricted by the
depositing of waste materials, building of unauthorized structures
or other encroachments;

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

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

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

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

Such inspections shall be made prior to the beginning of the flood
season and otherwise at intervals not exceeding 90 days. Immediate
steps will be taken to remedy any adverse conditions disclosed by
such inspections. Measures will be taken by the Superintendent to
promote the growth of grass on bank slopes and earth deflection
dikes. The Superintendent shall provide for periodic repair and
cleaning of debris basins, check dams, and related structures as
may be necessary. l

(2) Operatio~ Both banks of the channel shall be patrolled
during periods of high water, and measures shall be taken to
protect those reaches being attacked by the current or by wave
wash. Appropriate measures shall be taken to prevent the formation
of jams of ice or debris. Large obj ects which become lodged
against the bank shall be removed. The improved channel or
floodway shall be thoroughly inspected immediately following each
major high water period. As soon as practicable thereafter, all

. snags and other debris shall be removed and all damage to banks,
riprap, deflection dikes and walls, drainage outlets, or other
flood control structures repaired.

(h) Miscellaneous facilities

(1) Maintenance. Miscellaneous structures and facilities
constructed as a part of the protective works and other structures
and facilities which function as a part of, or affect the efficient
functioning of the protective works, shal2 be periodically
inspected by the Superintendent and appropriate maintenance
measures taken. Damaged or unserviceable parts shall be repaired
or replaced without delay. Areas used for ponding in connection
with pumping plants or for temporary storage of interior run-off
during flood periods shall not be allowed to become filled with
silt, debris, or dumped material. The Superintendent shall take ~
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proper steps to prevent restriction of bridge openings and, where
practicable, shall provide for temporary raising during floods of
bridges which restrict channel capacities during high flows.

(2) 9PenUiW~ Miscellaneous facilities shall be operated to
prevent-or reduce flooding during periods of high water. Those
facilities constructed as a part of the protective works shall not
be used for purposes other than flood protection without approval
of the District Engineer unless designed therefore. (Sec 3.49 Stat
1571, as amended; 33 U.S.C. 3701C; 19 F R 9999, August 17, 1944. 9
F R 10203, August 22, 1944)
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PERMIT

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

(Name of Firm or Individual) (Address)

To: (Describe in these spaces the proposal, including kind and
type of construction, purpose intended, location by
stationing. Indicate passageway provided by means of gates,
etc. Use separate sheets if necessary, identifying each by
reference herein.)

Provided That:

Upon termination or expiration of this permit (whether by
voluntary relinquishment by the grantee, by revocation by the
grantor or otherwise) the grantee shall remove all structures,
improvements, or appurtenances which may have been erected or
constructed under this permit, and shall repair or replace any
portion of the flood protection structure or right-of-way which may
have been damaged by his operations (including grading and seeding,
or sodding, if ne~essary), to the satisfaction of the grantor.

The structure or operation for which this permit is issued
shall be maintained by the grantee in such manner as shall not
injure or damage the flood protection structure, or interfere with
its operation and maintenance in accordance with regulations of the
Secretary of the Army.

The structure or operation· covered by this permit may be
damaged, removed or destroyed by the grantor in time of flood
emergency if such action is determined by the grantor to be
necessary in order to preserve life or property or prevent damage
or impairment to the use of safety of the flood protection ~

structure, and the grantor shall not be liable to the grantee for
such damage or destruction.
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Unless otherwise specifically provided herein, this permit may
be canceled at any time by the grantor upon ten (10) days written
notice mailed to the address shown above. During such ten (10) day
period, (or such other period as may be provided herein), the
grantee will be permitted to remove any property or improvements
installed under this permit, and to repair or replace any damage to
the flood protection right-of-way or structures resulting from his
use of operations. At the end of such period, the grantor shall
have the right to possess and dispose of any such property or
improvements remaining upon its right-of-way, and may proceed to
repair or replace any such damage, and the grantee herein shall be
liable to the grantor for the full cost of such repairs or
replacements.

The construction, installation and maintenance of the
structure or structures covered by this permit shall be subject to
inspection by representatives of the grantor and the United States
at all reasonable times.

In the event the work covered by this permit consists of or
includes major construction, the cost of inspection thereof by the
grantor and/or the United States shall be paid by the applicant.

Grantee agrees that it will not use the area or facilities
covered by this permit, or permit such area to be used, for any
purpose other than is specifically covered by this permit.

(Use these spaces for special conditions applicable to this
permit. )

THIS PERMIT SHALL NOT BE VALID UNTIL APPROVED BY THE DISTRICT
ENGINEER, CORPS OF ENGINEERS, U.S. ARMY, OR HIS AUTHORIZED
REPRESENTATIVE. .

j/f....

Signature (Grantor)

Approved:

Terms of this permit
are hereby accepted

Signature (Grantee) Date

Title Date

Date
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LOCALCOOPERATION AGREEMENT

CASTLE DAM UNIT
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LOCAL COOPERATION AGREEMENT
BETWEEN

THE DEPARTMENT OF THE ARMY
AND

THE STATE OF,CALIFORNIA RECLAMATION BOARD
FOR

CONSTRUCTION OF FLOOD CONTROL DEVELOPMENT
OF

THE CASTLE DAM AND RESERVOIR UNIT
OF THE MERCED COUNTY STREAMS, CALIFORNIA PROJECT

THIS AGREEMENT, entered into this j[~~_ day of~~ 1988, by and
betw~en the DEPARTMENT OF THE ARMY (hereinafter referred to as the
"Govefnment n

), acting by and through the Assistant Secretary of the Army
(Civil Works), (hereinafter referred to as the "Secretary"), and the State
of California, Reclamation Board (hereinafter referred to as tithe Local
Sponsor"),

WITNESSETH, THAT:

WHEREAS, the construction of the Merced County Streams, California
project (hereinafter referred to as the tlMCSptI) was authorized by Section
201 of the Flood Control Act of 1970 (Public Law 91-611), in accordance
with the recommendations of the Chief of Engineers in his Report dated 25
November 1970; and,

WHEREAS, the 1985 Supplemental Appropriations Act, (Public Law 99-88),
authorizes the Secretary of the Army to initiate construction of the MCSP
under terms and conditions acceptable to him as set forth below; and,

WHEREAS, the Department of the Army and the State of California
Reclamation Board entered into an Agreement on 27 June 1986 for
construction of the MCSP; and,

WHEREAS, the Water Resources Development Act of 1986, Public Law 99
662, specifies the cost-sharing requirements applicable to the MC5P; and.

WHEREAS, the Castle DalT'. and Reservoir Unit, hereinaft~r referred io as
the "Project" is a separable element of thE MCSP; and,

WHEREAS, a Feature Design M~morandum dated November 1981 for the
Castle Dam and Reservoir Unit cf the MCSP was approved by th~ Chief of
Engineers on 25 June 1982, and presents the basis for final design of the
Castle Dam and Reservoir Unit of the MCSP; and,

WHERE~S, the Local Sponsor has the authority and capability to furnish
the cooperation hereinafter set forth and is w~lling to participate in
project co~t sharing and finan:ir; in accordance with the ter~5 of thi~

A;o;eer.;::nt: ar.d,

~..;n;RE~1:'t LL(? LOCi)] S~~rl=':' :-~c1S req~estE:j and t:£o:l?:'"' grar-.ied df?fe·.~rc.: c:f
t:lt i'l:itial year's cash :-eq:Jire;;;ent undel- the prOVis,l':'!"'.5> of Sectio", 1«:(}~

C· ~~~;i~ ~_a~ ~e-662: a~j,
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WHEREAS, Section 103(1) of Public Law 99-662 requires that any
deferral of the Local Sponsor's initial year's cash requirement be subject
to interest charges for up to six months at a rate determined pursuant to
Section 106 of Public Law 99-662:

NOW, THEREFORE, in consideration of the foregoing and the benefits
that shall mutually accrue to the United States and the State of California
by construction of the Castle Dam and Reservoir Unit of the MCSP, the
parties agree as follows:

ARTICLE I - DEFINITIONS

For purposes of this Agreement:

1: The term "Project" shall mean constructior. of Castle Dam on Canal
Creek consisting of a 2,OSO-foot long, zoned, earth-fill dam rising 40 feet
above the stream bed; an ungated, riser-intake outlet works' with
conven~ional stilling basin; a 180-foot wide, concrete, lo~ ogee, perched
spillway located 1,400 feet north of the dam; two homogeneous-fill dikes
ranging in height from 3 feet to 8.S feet; and minor improvements on the
Main Canal from Canal Creek to Fahrens Creek.

2. The term "total project cost" shall mean all costs incurred by the
Local Sponsor and the Government directly related to construction of the
Project. Such costs shall include, but not necessarily be limited to,
actual construction costs including costs of alterations or relocations of
railroad bridges and approaches, thereto and those portions of utilities
that pass under or through the project structure; costs of applicable
engineering and design; supervision and administration costs; costs of
project construction contract dispute settlements and awards; and the value
of lands, easements, rights-of-way, relocations, and material disposal
areas provided for the Project by the Local Sponsor; but shall not include
any costs for betterments or operation, maintenance, inspection,
rehabilitation and replacement.

3. The term "period of construction" shall mean the time from the
advertisement of the first construction contract to the time the Project is
completed and accepted by the Contracting Officer.

4. The term "completion of the Proje~t" shall mean that point in tim~

when the Government turns the completed project over to the Local Sponsor.

S. The term "Contracting Officer" shall mean the Com~ander of the U.S.
Army Engineer District, Sacramento, or his designee.

6. The terlf. "hi'ghway", shall mean any highway, thoroughfare, road~':ay,

street, or other public or private road or way.

AR1ICLE Ii - OELIGATIONS 0: lH~ PARTIES

a. The Gc.ernment, 5ubje:t to and using funds provided by the Local
Sl:oorl~:'1 and ocprc;priatt:c.i by the Co,'lgress, c:h ... ll expeditiou~}y COl"!€.truct thE'
Froject !including alterations or relocations of ,ailroa~ bridges and
c:pv:~a~.r-.~~ t:--l~ .. ~t: a' ..: t!·.QS& ;.:;~:c,:.;~ e,f ~:il:tie~ \,hi:.:h ;J~~!, undei or
t~'::'\,;91 the- I=·:.!'?,-t ,:~:,.;ct:J!"l~·. c~':.:-·l~·iT,g t··,...=o ~:·-c<:·::::::..-c--~ u~ ... o11.y follu",,/::·~
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or applied in Federal projects, pursuant to Federal laws, regulations, and
policies. The Government shall use its best effort to secure continued
funding and the scheduled completion of project constructiDn.

b. The LDcal Sponsor shall be affDrded the' DPPDrtunity to review and
cDmment Dn all designs and cDntracts, including relevant plans and
specificatiDns, prior to the issuance Df invitations fDr bids. The LDcal
SponsDr also shall be affDrded the Dpportunity to review and comment on all
modifications and change Drders prior tD the issuance tD the contractDr Df
a Notice tD Proceed. The Government shall consider adjustments to the
project construction schedule when so requested by the Local Sponsor. The
Government will cDnsider the views Df the Local Sponsor, but award of the
contracts and performance of the wDrk thereunder shall be exclusively
within the control of the Government •.

c. Following the periDd of construction, the GDvernment shall turn
the completed Project Dver to the LDcal SpDnsDr, whiCh shall accept the
Project and be sDlely responsible for operating, maintaini~g~ inspecting,
replacing, and rehabilitating the Project in accDrdance with Article VIII 
OPERATION, MAINTENANCE, INSPECTION, REPLACEMENT, AND REHABILITATION,
hereof.

d. As further specified in Article VI - METHOD OF PAYMENT, hereof,
the LDcal Sponsor shall provide during the period of construction a cash
contribution of S percent of the total project cost.

e. As further specified in Article III - LANDS, FACILITIES AND,
RELOCATION ASSISTANCE hereof, the Local Sponsor shall provide all lands,
easements, rights-Df-way, and material disposal areas, and perform all
relocations and alterations of buildings, utilities other than those
portions that pass under or through the project structure, highways,
railroads (except railroad bridges and approaches thereto), bridges (except
abutments and additional footings that are structural and integral to the
Project), sewers, and related and special facilities determined by the
Government to be necessary for construction of the Project. Aerial
facilities, supported by poles or other means, which, if damaged, would not
normally cause adverse effects to the project structure, will be paid for
by the Local Sponsor.

f. If the value of the contributions provided under paragraphs d. and
e. of this Article represents less than 25 percent of the total project
cost, the Local Sponsor shall provide during the period of construction,
an additional cash contribu~ion in the amount necessary to make its total
contribution equal to 2S percent of the total project cost.

g. No less than once each year following completion of the Project
the Local Sponsor shall inform affected interests of the degree of the
protection afforded by the Project.

h. Following completion of the Project, the LOCal Spenser shall
publicize floodplain information in the area concerned and sholl provide
this information to zoning and other regulatory agencies for their guidan~e

and leadership in p~eventing unwise future development in the floodplain
and in adopting such regulations as may be necessary to prevent unwise
future d~velopm~nt and to ensure compatibi1ity with protectiDTi lev~l~
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provided by the Project.

i. Following completion of the Project, the Local Sponsor shall, to
the extent of its powers, prescribe and enforce regulations to prevent any ~
obstruction of or encroachment on the Project that would reduce the
d~signed level of flood protection provided or that would hinder operation,
maintenance, inspection, replacement, or r~habilitation of the Project. In
addition, the Local Sponsor shall preserve or restore and thereafter
maintain channels and diversion-of-flow structures required for conveyance
of floodwaters within the project area to at least those capacities
specified for the flood control system operation plan defined in the Water
Control Manual. The capacity of the reach of Canal Creek between Castle
Dam and Black Rascal Creek shall be maintained to a capacity of 400 cfs.
The Goyernment shall provide the Water Control Man~al to the Local Sponsor
upon completion of the Project.

j. The Local Sponsor shall adjust all claims regarding water rights
that m~ght be affected by the Project.

k. The Local Sponsor shall provide for continued diversion of up to
1,000 cfs of the flood flows of Faherns Creek at the Merced Irrigation
District Main Canal into Yosemite Lake.

1. No Federal funds may be used to meet the Local Sponsor's share of
total project costs under this Agreement unless the expenditure of such
funds is expressly authorized by statute as verified by the granting
agency.

ARTICLE III - LANDS, FACILITIES, AND RELOCATION ASSISTANCE

a. Prior to the advertisement of any construction contract, the Local
Sponsor shall furnish to the Government all lands, easements, and rights
of-way, including suitable borrow and material disposal areas, as may be
determined by the Government to be necessary for construction of the
Project and related operation and maintenance of the Project and shall
furnish to the Government evidence supporting the Local Sponsor's legal
authority to grant rights-of-entry to such lands.

b. Upon notification from the Government, the Local Sponsor shall
accomplish or arrange for accomplishment at no cost to the Government of
all alterations and relocations of buildings, highways, railroads (except
railroad bridges ana approaches thereto), bridges (except abutments and
additional footings that are structural and integral to the Project), storm
drains, utilities (other than those portions that pass under or through the
project structure), cemeteries, and other facilities, structures and
improvements determined by the Government to be necessary for construction
of the Project.

c. The Local Sponsor shall comply with the applicable provisions of
the Uniform Relocations Assistance and Real Property Acquisition Policie:
Act of 1970, Public Law 91-646, as amended, in acquiring lands, easements,
and rignts-of-way for construction and subsequent operation, maintenanc~,

inspection, replacement and rehabilitation of the Project, and inform all
affected persons of applicable benefits, policies, and procedures in
connectio~ ~ith said A:t.
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ARTICLE IV - VALUE OF LANDS AND FACILITIES

a. The value of the lands, easements, and rights-of-way that will be
included in the total project. cost and credited t~ward the Local Sponsor's
share of the total project cost will be determined in accordance with the
f~llowing procedures:

'1. If the lands, easements, or rights-of-way are owned by the
Local Sponsor as of the date this Agreement is signed, the credit shall be
the fair market value of the interest at the time such interest is made
available to the Government for construction of the Project. The fair
market value shall be determined by an appraisal, to be obtained by the
Local Sponsor, which has been prepared by an independent and qualified
apprai~er who is acceptable to both the Local Sponsor and the Government.
the appraisal shall be reviewed and is subject to approval by the
Government.

2. If the lands, easements, or rights-of-way are to be acquired
by the Local Sponsor after the date this Agreement is signed, the credit
shall be the fair market value of the interest at the time such interest is
made available to the Government fOT construction of the Project. The fair
market value shall be determined as specified in subparagraph 1 above'. If
the Local Sponsor pays an amount in excess of the appraised fair market
value, it may be entitled to a credit for the excess if the Local Sponsor
has secured prior written approval from the Government of its offer to
purchase such interest.

3. If the Local Sponsor acquires more lands, easements, or
rights-of-way than are necessary for project purposes, as determined by the
Government, then only the value of such portions of those acquisitions as
are necessary for project purposes shall be included in the total project
cost and credited to the Local Sponsor's share.

4. Credit for lands, easements, and rights-of-way in the case of
involuntary acquisitions Which occur within a one-year period preceding the
date this· Agreement is signed or which occur after the date this Agreement
is signed will be based on court awards, or on stipulated settlements that
have received prior Government approval.

5. For lands, easements, or rights-of-way acquired by the Local
Sponsor within a five-year period preceding the date this Agreement is
signed, or any time after this Agreement is signed, credits provided under
this Article will also inclUde the actual, incidental costs of
acquiring the interest, e.g., closing and title costs, appraisal costs,
survey costs, attorney's fees, plat maps, and mapping costs, as well as the
actual amounts expended for payment of any Public Law 91-646 relocation
assistance benefits provided in accordance with the obligations under this
Agreement.

b. The costs of relocations or modifications of utilities (other than
those portions which pass under or through the project structure) or
facilities that will be included in the total project cost and credited
toward the Local Sponsor's share of the tctal prcj~ct cost shall be that
porticn of the actual costs incurred by t~e Local Sponsor as set fcrt~.
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below:

1. Highways and Highway Bridges: Only that portion of the cost ~

as would be necessary to construct substitute bridges and highways to the
design standard that the State of California wduld use in constructing a
new bridge or highway under similar conditions of geography and traffic
loads. Abutments and additional footings which are structural and integral
to the Project are to be considered part of the Project and cost shared in
the same proportion as the total project cost.

2. utilities and Facilities (including Railroads, except
Railroad Bridges and Approaches): Actual relocation costs, less
depreciation, less salvage value, plus the cost of removal, less the cost
of betterments. With respect to betterments, new materials shall not be
used in any relocation or alteration if materials of value and usability
equal to those in the existing facility are available or can be obtained as
salvage from the existing facility or otherwise, unless the provision of
new material is more economical. If, despite the availabi}ity of used
material, new material is used, where the use of such new material
represents an additional cost, such cost will not be included in the total
project cost.

ARTICLE V - CONSTRUCTION PHASING AND MANAGEMENT

a. To provide for consistent and effective communication between the
Local Sponsor and the Government during the period of construction, the
Local Sponsor and the Government shall appoint representatives to
coordinate on scheduling, plans, specifications, modifications, contract ~

costs, and other matters relating to construction of the Project.

b. The representatives appointed above shall meet as necessary during
the period of construction and shall make such recommendations as they deem.
warranted to the Contracting Officer.

c. The Contracting Officer shall consider the recommendations of the
represent~~ives in all matters relating to the Project, but the Contracting
Officer, having ultimate responsibility for construction of the Project,
has complete d~scretion to accept, reject, or modify the recommendations.

ARTICLE VI - METHOD OF PAYMENT

a. The Local Sponsor shall provide, over the period of construction,
the cash amounts required 4nder Article II.d. and II.f. - OBLIGATIONS O~

THE PARTIES of this Agreement together with the interest required under
Section 103(1) of the Water Resources Development Act of 1986 (Public Law
99-662). The total project cost presently is estimated to be $8,650,000.
In order to meet its share, the Local Sponsor must provide a total cash
contribution presently estimated to be $432,500 and the interest charges
presently estimated to be $10,370.

b. The Local Sponsor will defer its first-year cash requirement
in=l~dino the Local Sponsor)s proportionate payment of Preconstruction
Engineering and Design costs, plus interest charges, which will be due and
payable eleven months after· the date of awa~d of the first ccnstructic~

cc-r,tl act.
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c. The Local Sponsor shall provide its remaInIng cash contribution
exclusive of the deferred initial payment in quarterly payments and in
proportion to the rate of Federal annual expenditures over the period of
construction in accordance with the following provisions:

1. For purposes of budget planning, the Government shall notify
the Local Sponsor by May first of each year of the estimated funds that
will be required from the Local Sponsor each quarter to meet its share of
project costs for the following Government fiscal year.

2. For the second and subsequent Government fiscal years of
project construction, the Government shall, 60 calendar days prior to the
beg~nning of the Government fiscal year, notify the Local Sponsor of its
share· of project costs, for each quarter of that fiscal year. No later
than 30 calendar days prior to the beginning of the fiscal year, the Local
Sponsor shall deliver the first quarter's payment by check to the Finance
and Accounting Officer, U.S. Army Corps of Engineers, Sa~ramento District,
at tne address specified in Article XVII - NOTICES. The second, third and
fourth quarterly payments shall be made by the Local Sponsor in the same
manner within thirty (30) calendar days before the first day of the
respective quarters (January, April and July).

3. If at· any time during the period of construction the
Government determines that additional funds will be needed from ·the Local
Sponsor to meet its required share of project costs, the Government shall
so notify the Local Sponsor and the Local Sponsor, within 90 calendar days
from receipt of notice, shall make the necessary funds available through
the funding mechanism specified in paragraph c.2. above, or make the
necessary funds available on a schedule acceptable to the Contracting
Officer.

d. The government will draw on the funds provided by the Local
Sponsor such sums as it deems necessary to cover contractual and in-house
fiscal obligations attributable to the Project as they are incurred, as
well as project costs incurred by the Government prior to the initiation of
construction. As construction of the Project proceeds, the Government may
adjust the amounts required to be provided under this paragraph to reflect
actual project costs.

e. Upon completion of the Project and resolution of all relevant
contract claims and appeals, the Government shall compute the total project
cost and tender· to the Local Sponsor a final accounting of its share of the
total project cost. In the event the total contribution by the Local
Sponsor is less than its minimum required share of the total project cost
at the time of the final accounting, the Local Sponsor shall, within 90
calendar days after receipt of written notice, make a cash payment to the
Government of whatever sum is required to meet its minimum required share
of the total project cost. In the event the Local Sponsor has made cash
contributions in excess of 5 percent of the total project cost, which
results in the Local Sponsor having provided more than its required share
of the ~otal project cost, the Government shall within 90 calendar dayS of
the final accounting, subject to the availability of appropriations, return
said excess to the Loca) Sponsor; however, the Local Sponsor shall not b~ .
entitled to ~ny refund of the 5 percent cash contribution required pur~u~nt
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to Article II.e. - OBLIGATIONS OF THE PARTIES hereof. If the Local
Sponsor's total contribution under this Agreement (including lands,
easements, rights-of-way, relocations, and material disposal areas provided
by the Local Sponsor) exceeds 50 percent of the total project cost, the
Government shall, subject to the availability of appropriations, refund the
excess to the Local Sponsor within 90 calendar days of the final
accounting.

ARTICLE VII - DISPUTES

Before any party to this Agreement may bring suit in any court
concerning an issue relating to this Agreement, such party must first seek
in good faith to resolve the issue through negotiation or other forms of
nonbjnding alternative dispute resolution mutually acceptable to the
parties.

ARTICLE VIII - OPERATION, MAINTENANCE, INSPECTION, REPLACEMENT, AND
REHABILITATION

a. Upon completion of the Project, the Local Sponsor shall operate,
maintain, inspect, replace, and rehabilitate the Project in accordance with
the written regulations or directions prescribed by the Government.

b. The Local Sponsor hereby gives the Government a right to enter, at
reasonable times and in a reasonable manner, upon land which it owns or
controls, for access to the Project and for the purpose of inspection, and,
if necessary, for the purpose of completing, operating, repairing,
maintaining, replacing or rehabilitating the Project. If an inspection ~

shows that the Local Sponsor for any reason is failing to fulfill its
obligations under this Agreement without receiving prior written approval
from the Government, the Government will send a written notice to the Local
Sponsor. If the Local Sponsor persists in'such failure for 30 calendar
days after receipt of the notice or fails to provide adequate assurances
for fulfilling its obligations herein, then the Government shall have a
right to enter, at reasonable times and in a reasonable manner, upon lands
the Local Sponsor owns or controls, for access to the Project for the
purpose o~ completing, operating, repairing, maintaining, replacing, or
rehabilitating the Project. No inspection, completion, operation, repair,
maintenance, replacement, or rehabilitation by the Government shall operate
to relieve the Local Sponsor of the responsibility to meet its obligations
as set forth in this Agreement, or to preclude the Government from pursuing
any other remedy at law or equity to assure faithful performance pursuant
to this Agreement.

ARTICLE IX - RELEASE OF CLAIMS

The Local Sponsor shall hold and save the Government free from all
damages arising from the construction, operation, maintenance, inspection,
replacement and rehabilitation of the Project, except for damages due to
th~ fault or negligence of the Government or its contractors.

ARTICLE X - MAINTENANCE OF RECORDS

The Govern~ent and the Local Sponsor shall keep books, records,
do:urnents, ~nj other Evidence pertaining to cc~tt ~nd exp~n5es incurred
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pursuant to this Agreement to the extent and in such detail as will
properly reflect the total project cost. The Government and the Local
Sponsor shall maintain such books, records, documents, and other evidence
for a minimum of three years after completion of the Project and resolution
of all claims arising therefrom, and shall make available at their offices
in California at reasonable times, such books, records, documents, and
other evidence for inspection and audit by authorized representatives of
the parties to this Agreement.

ARTICLE XI - FEDERAL AND STATE LAWS

In acting under its rights and obligations hereunder, the Local
Sponsor agrees to comply with all applicable Federal and state laws and
reg~lations, including section 601 of Title VI of the Civil Rights Act of
1964 o(Public Law 88-352) and Department of Defense Directive 5500.11 issued
pursuant thereto and published in Part 300 of Title 32, Code of Federal
Regulations, as well as Army Regulation 600-7, entitled "Nondiscrimination
on the Basis of Handicap in Programs and Activities Assisted or Conducted
by the Department of the Army."

ARTICLE XII - RELATIONSHIP OF PARTIES

The parties to this Agreement act in an independent capacity in the
performance of their respective functions under this Agreement, and neither
party is to be considered the officer, agent, or employee of the other.

ARTICLE XII I - OFFICIALS NOT TO BENEFIT

No member of or delegate to the Congress, or resident commissioner,
shall be admitted to any share or part of this Agreement, or to any benefit
that may arise therefrom.

ARTICLE XIV - COVENANT AGAINST CONTINGENT FEES

The Local Sponsor warrants that no person or selling agency has been
employed or retained to solicit or secure this Agreement upon agreement or
understanding for a commission, percentage, brokerage, or contingent fee,
excepting bona fide employees or bona fide established commercial or
selling agencies maintained by the Local Sponsor for the purpose of
securing business. For breach or violation of this warranty, the
Government shall have the right'to annul this Agreement without liability,
or, in its discretion, to add to the Agreement or consideration, or
otherwise recover, the fu~l amount of such commission, percentage,
brokerage, or contingent fee.

ARTICLE XV - TERMINATION OR SUSPENSION

a. If at any time the Local Sponsor fails to make the payments
required under this Agreement, the Secreta~y of the Army shall terminate or
suspend work on the Project until the Local Sponsor is no longer in
arrears, unless the Secretary determines that continuation of work on the
Project- is in the interest ,of the United States. Ar:y delinquent payment
shall be charged interest at a rate, to be determined by the Secretary of
the Treasury, equal to 150 per centum of the average bond equivalent rat~

of the 13-week Treasury bills auctioned immediately prior to the date en
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which such payment became delinquent, or auctioned immediately prior to the
beginning of each additional 3-month period if the period of delinquency
exceeds 3 months. ~

b. If the Government fails to receive annual appropriations for the
Project in amounts sufficient to meet project expenditures for the then
current or upcoming fiscal year, the Government shall so notify the Local
Sponsor. After 60 calendar days either party may elect without penalty to
terminate this Agreement or to defer future performance hereunder; however,
deferral of future performance under this Agreement shall not affect
existing obligations or relieve the parties of liability for any obligation
previously incurred. In the event that either party elects to terminate.
this Agreement, both parties shall conclude their activities relating to
the Project and proceed to a final accounting in accordance with Article VI
- METHOD OF PAYMENT of this Agreement. In the event that either party
elects to defer future performance under this Agreement, such deferral
shall remain in effect until such time as the Government receives
suffic~ent appropriations or until either party elects to ~erminate this
Agreement.

c. Notwithstanding any other prOVlslon of this Agreement, if the
award of any contract for construction of the Project would result in the
total obligations and expenditures for construction of the Project
exceeding $10,400,000, the award of that contract and subsequent contracts
shall be deferred until such times as both parties to this Agreement agree
to resume construction of the Project.

ARTICLE XVI - OBLIGATION OF FUTURE APPROPRIATIONS

Nothing herein shall constitute or be deemed to constitute, an
obligation of future appropriations by the legislature of the State of
California.

ARTICLE XVII - NOTICES

a. All notices, requests, demands, and other communications required
or permitted to be given under this Agreement shall be deemed to have been
duly given if in writing and delivered personally, given by prepaid
telegram, or mailed by first-class (postage-prepaid), registered, or
certified mail, as follows:

If to the LOCal Sponsor:

Reclamation Board
1416 Ninth Street, Room 455-6
Sacramento, California 95814

If to the Government:

u.S. Army Corps of Engineers
Sacramento District
650 Capitol Moll
Sacramento, Californla 95814-4794



be directed by giving written notice to the other in the manner provided in
this Article.

c. Any notice, request, demand, or other communication made pursuant
to this Article Shall be deemed to have been received by· the addressee at
such time as it is personally delivered or on the third .business day after
it is mailed, as the case may be.

ARTICLE XVIII - CONFIDENTIALITY

To the extent permitted by the law governing each party, the parties
agree to maintain the confidentiality of exchanged information when
requested to do so by the providing party.

A~TICLE XVIX - PRIOR AGREEMENTS

This Agreement supersedes and replaces the Agreement entered into
betwe~n the Department of the Army and the State of California Reclamation
Board executed on 27 June 1986 for construction of the Merced County
Streams, California flood control project.

ARTICLE XX - ABILITY TO PAY

The Project does not qualify for a reV1Sl0n tD the non-Federal CDst
share for floDd control based Dn estimated flood contrDI benefits and costs
and on application of guidelines published as FIDod Control Cost Sharing
Requirements Under the Ability to Pay Provision; Interim Final Rule (Vol.
52 Federal Register pages 35872-35892, 1987 codified at <33 CFR, Sections
241.1-.6}), implementing Section 103(m) of the Water Resources Development
Act of 1986.

IN WITNESS WHEREOF, the parties hereto have executed this Agreement,
which shall become effective upon the date it is signed by the Assistant
Secretary of the Army (Civil Works).
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THE DEPARTMENT OF THE ARMY

BY:
ROBERT W. PAGE

Assistant Secretary of the Army
(Civil Works)

DATE: __~_t~~~_J'-~ _

(
'''.
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THE RECLAMATION BOARD

By:~q£~_'i/i:~~
WALLACE MC CORMACK

President

DATE: II-Jf~e9

ATTEST~=~~l~~
DATE: ~~~~-----------



CERTIFICATE OF AUTHORITY

1'~~~~_~~~El! , do hereby certify that I am the Counsel for the
Reclamation Board, the Reclamation Board is a legally constituted public
body with full authority and legal capability to perform the terms of the
Agreement between the Department of the Army and the Reclamation Board in
connection with the Merced County Streams, California Project and pay
damages, if necessary, in the event of the failure to perform" in accordance
with Section 221 of Public Law 91-611, and that the persons who have
executed the Agreement on behalf of the Reclamation Board have acted within
their statutory authority.

IN WITNESS WHEREOF, I have made and executed the Certificate this
day of • .!!!'!"!.~!1!:__________ , A. D., 1988.

.I!f!!III'"v·-
I

~,
,

~~~
Counsel, Reclamation Board
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AMENDMENT 1 TO THE AGREEMENT
BETWEEN

STATE OF CALIFORNIA, THE RECLAMATION BOARD
AND

COUNTY OF MERCED

CASTLE DAM AND RESERVOIR UNIT OF THE
MERCED COqNTY STREAMS, CALIFORNIA PROJECT

This document is an amendment to the Local Cost Sharing Agreement
(LCSA) between The Reclamatfon Board of the State of California and
the County of Merce~, for the Castle Dam Project, executed on the
4th day of November, 1988. A copy of the LCSA is attached to this
amendment as Attachment 1. The following items are hereby amended:

Recitals.:

1. Replace recital item #5. with:

nOue to the passage of Senate Bill 502, (Stats. 1988, Ch.
1251.) reSUlting in the addition <;>f California Water Code
section 12585.5, and the SUbsequent request by the County, the
provisions contained within shall govern in determining the
respective Board and County shares of the nonfederal share of
the total project cost of the Castle Dam and Reservoir unit of
the authorized MCSp.n

Agreements:

1. Replace agreement item #3. with:

tiThe Board will pay 70 percent of the nonfederal share of the
total project cost pursuant to the provisions of the
California Water Code, Section 12585.5, and as defined in
Article II.d., e., f., Article III., and Article IV. of the
LCA.between the Government and the Board (Exhibit A.)tI

2. Delete agreement item #4.

3. Delete agreement item IS.

4. Replace agreement item #7.d.i. with:

"To provide 30 percent of the costs of the nonfederal share of
the total project cost pursuant to the provisions pf Water
Code Section 12585.5 and as defined in Article II.d., e., f.,
Article III., and Article IV. of the LCA between the
Government and the Board (Exhibit A.)f1

5. Delete agreement items #7.d.ii., iii, and iv.

MERCED COUfm CON1?.ACT NO. bf(,3



6. Replace agreement item #10. with:

"If the County fails to make timely cash payments as r~quired

in 7. d. i. above, it is recognized that the Board has no
authority to payor to advance to the Government on behalf of
the County the cash contribution required pursuant to P.L. 99
662, sections 103 (a) (1) (A) and 103 (a) (2), and the Project
will be sUbject to suspension and/or termination under the
provisions of Article XV of the LCA between the Government and
the Board {Exhibit A).II

7. Replace agreement item #1~. with:

IINotwithstanding the above, if the Board fails to provide the
real estate interests or relocation, or to make timely
paym~nts as collectively referred to in sections 2., 3., and
B. of this Agreement, then the County will be relieved of all
obligations to pay the penalty associated with the Board's
default under the terms and conditions of Article XV (a) of
the LCA between the Government and the Board (Exhibit A)."

IN WITNESS WHEREOF, the parties hereto have executed this Amendment
effective as of the last date of executIon below.

2?,J
!.IN

By--..J~;....c....:~~--.,,,,..q.~'-=:.~-IC-~

CHAIRMAN
Board of Supervisors

ATTEST:

{1 C14~By _

Merced County Counsel

Date: tJ, I5...IiJ-,

STATE OF CALIFORNIA
THE RECLAMATION BOARD

PRESIDENT
The Reclamation Board

Approved as to legal
form and SUf~~

B:.t~---"'~___
COUNSEL
THE RECLAMATION BOARD

Date: 9-/1- f J-



Attachment 1

AGREElo',ENT
BETWEEN

STATE OF CALIFORNIA
THE RECLAMATION BOARD

AND
COUNTY OF MERCED

CASTLE DAM AND RESERVOIR UNIT OF THE
to',ERCED COUNTY STRE~J1S, CALIFORNIA PROJECT

This Agreement is made and entered into by and between The

Reclamation Board of the State of California, hereinafter

referred to as the "Board", and the County of Marced, hereinafter

referred to as the "County", on the 4th day of November, 1988, in

view of the" following circumstances:

RECITALS:

1. The ~erced County Streams, California Flood Control Project,

hereihafte= referred to as the "MCS?", was authorized by Act

cf Cc~gress en Dece~ber 31, 1970 (?ublic Law 91-611),

approving reccm~endatio~s of the Chief of E~gineers in his

report dated November 25, i970i

2. Federal constructien authorization is contained in the pro-

visions of Chapter 20 of P.L. 99-88, "The Supp1e:ne:1tal

Appropriations Act of 1955";

3. In 1974, t~e state of Califo4nia, hereinafter referred to as

the "state", authorized cooperation on the ~CS? (Section

12667 of the ~alifornia Water Code) and authorized the Board

to give satisfactory assurances to th~ Department of the



~r
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Army, hereinafter referred to as the "Government", that the

required local cooperation will be furnished by the state in

connection with the MCSP;

4. In 1986, the ·State amended Section 12667 of the Water Code

to affirm that the MCSP is a project of the Merced County

streams Group as defined and excepted in Section 12826 pf

the Water Code, and that the Board is authorized to loan the

county the necessary funds required by the County to pay its

share of the cost of purchasing lands, easements, and rights

of way under terms and conditions as specified in Sections

12585.2 and 12585.4 of the Water Code;

5. The timely passage of Senate Bill 502~ pending in the State

Legislature, or similar legislation, will provide an alter

native'to Section 12585.2 of the Water Code for the deter-

mination of the respective Board and County, cost share of

the Castle Dam and Reservoir Unit of the authorized MCSP;

6. It is the intention of the Government, the Board, and the

County to immediately commence with construction of the

Castle Dam and Reservoir Unit of the authorized :~CSP;

7. It is further the intention of the Government, the Board,

and the County to proceed with the construction of the

remainder of the MCSP, with such remaining portion subject
~ .

to a future assurance agreement;

-2-
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8. The county has the power and authority to do all things

required of the nonfederal interests for the MCSP;

9. The nonfederal share of the total "project cost is defined in

Article II.d., e., f., Article III., and Article IV. of the

Local Cooperation Agreement (LCA) between the Government and

the Board for construction of flood control development for

the Castle "Dam and Reservoir Unit of the MCSP, which is to

be executed subsequent to this Agreement and is appended

hereto as Exhibit A; and

10. The parties recognize that their prior agreement of June 27,

1986, Merced Contract ~o. 5850, has been nullified "with

federal passage of P.L. 99-662, the "water Resources

Development Act of 1986" and is therefore without force and

effect.

NOW, THEREFORE, IT IS HEREBY AGREED:

1. The Board will provide the assurances of nonfederal coopera-

tion required by the Government for the. Castle Dam and

Reservoir Unit of the MCSP, hereinafter referred to as

"Project".

2. The Board ~ill furnish to the Government, according to the

terms and conditions of Article III of the LCA between the

Government and the Board (Exhibit A), those lands, ease-

ments, rights of way, and relocations determined by the

-3-
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Government to be needed for the construction, operation, and

maintenance of the Project.

The Board will pay 75 percent of the costs of project lands,

easements, and rights of way, and 90 percent of the costs of

relocations, pursuant to the provisions of Water Code

Sections 12585.2 - 12585.4 and 12667.

~
\

4. Upon the written request of the County and execution of a

Loan Agreement, the Board, pursuant to Sections 12585.2 -

12585.4 and 12667 of the Water Code, will loan the County

funds necessary to satisfy the County's obligations under

Section 7.d.ii. of this Agreeme~t. The principal amount of

the Loan will be comprised of the funds loaned, plus

interest capitalized during the construction period.

Interest capitalized during the construction period shall

accrue at the then current State's Surplus Money In~estment

Fund rate on any funds expended or advanced by the Board on

behalf of the County from the date such funds are expended

or advanced to the initiation date of the Loan. The rate of
.

interest on the Loan shall be the current rate for the

State's Pooled Money Investment Account. The loan agreement

shall be executed prior to disbursement of any loan proceeds

by the Board to the Government on behalf of the County.

The Loan shall be repaid in equal annual installments over a

ten-year period beginning one year after the initiation date

of the Loan. The initiation date of the Loan for repayment

-4-
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purposes shall be the date that responsibility for the com

pleted Project is transferred from the Government to the

Board~ If the County defaults on any State loan authorized

pursuant to this agreement, the annual loan payments may be

deducted from the state's annual tax subvention to the local,

agency, if any.

Any state loan incurred by the County pursuant to this

Agreement must be paid in full before the County may switch

to funding pursuant to sa 502 of 1988, should that Bill or

similar legislation be enacted into law.

~. Upon the passage of SB 502 or similar legislation and upon

written request by the County, the Parties agree to amend

this Agreement to provide that the Board shall pay in lieu

of the '75 percent of the lands, easements, and rights of way

and 90 percent of the relocations as identified in Section

12585.2 of the Water Code, an amount equal to that specified

in the legiSlation, as finally adopted and codified in the

Water Code.

6. Upon completion of the Project, the Board shall turn the

completed Project, including all associated lands acquired

by the Board, or on behalf of the Board, over to the County.

-5-
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7. In consideration therefore, the County agrees:

a. To hold and save the Government free from all damages

arising from the construction, operation, and mainte-

nance of the Project except for damages due to the fault

or negligence of the Government or its contractors;

b. To maintain and operate the facilities and related fea-

tures of this Project in accordance with the regulations

or directions prescribed by the Secretary of the Army;

c. To hold and save the Board, its successors or assigns,

free and harmless from any and all claims arising out of

or in connection with the aforesaid obligations assumed

by the County, including any responsibility for damages

arising out of work performed by the Government pursuant

to Section 221 of P.L. 91-611 and Section 7.a. of this

Agreement;

d. To do all things and meet all obligations of the Board,

including the establishment of priorities within its

budget structure to provide funding sufficient to meet

the financial obligations of the Board, as prescribed in

the LCA between the Government and, the Board (Exhibit

A), to the extent they are specifically and otherwise

provided for herein:

-6-
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i. To provide a minimum of five percent of the total

~ allocated flood control Proje~t costs in cash as

required by the Secretary of the Army pursuant to

terms and conditions contained within the Federal

"Water Resources Development Act of 1986", P.L.

99-662, November 17, 1986, Section 103 (a)(l)(A);

ii. To provide 25 percent of the costs of Project

lands, easements, and rights of way, and 10 per-

cent of the costs of relocations, pursuant to the

provisions of Water Code Sections 12585.2 and

.12667 ;

iii. In addition to 7.d.i. and ii. above, to provide

that additional cash necessary to meet the

25 percent minimum nonfederal contribution towards

the allocated flood control costs as requ~red in

the Federal "Water Resources Development Act of

1986", P.L. 99-662, November 17, 1986, Section

103 (a )( 2 ); and

iv. Upon passage of S8 502 or similar legislation and

upon written request of the Co~nty, the Parties

agree to amend this Agreement to provide that the

county shall pay an amount, in lieu of that

expressed in Subsections 7.d.i., ii., and iii.

r'
\

. ~:..

above, equal to such amount as identified as the

county's share of the nonfederal cost.

-7-
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8. The Parties agree to pay their respective share of Project

costs in accordance with Article VI "Method of Payment" of

the LCA between the Government and the Board (Exhibit A).

.....:

9. The current "Government Cost Estimate" (Table 1) and accom-

panying "Funding Schedules" (Tables 2A, 2B, 2C, and Tables

3A, 3B, and 3C) for the Castle Dam and Reservoir Unit of the

MCSP are appended hereto and made a part of this Agreement

by this reference.

10: If the County fails to make timely cash payments as required

in 7.d.i. and iii above, it is recognized that the Board has

no authority to payor to advance to the Government on

behalf of the County the cash contribution required pursuant

to P.L. 99-662, Sections 103 (a){l)(A) and 103 (a)(2), and

that the Project will be subject to termination or suspen-

sion under the provisions of Article XV of the LCA bet~een

the Government and the Board (Exhibit A).

11. Notwithstanding the above, if the Board fails to provide the·

real estate interests or relocations, or to make timely

payments as collectively referred to in Sections 2 through 5

and in Section 8 of this Agreemerit, then the County \~ill be

-relieved of all obligations to pay the penalty associated

with the Board's default under the terms and conditions of

Article XV(a) of the LCA between the Government and the

•Board (Exhibit A).
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12. The Parties shall, upon completion or termination of the

Project, provide an accounting of all costs incurred and

credits claimed hereunder.

13. The Parties agree and stipulate that nothing herein shall

constitute, or be deemed to constitute, an obligation of

future appropriations by the Legislature of the state or the .

Board of Supervisors of' the County.

14. rhe term of this Agreement shall be coextensive with the LCA

between the Government and the Board (Exhibit A).

IN WITNESS WHEREOF~ the Parties hereto have executed this

Agreement as of the day and year first above written.

q<

.~..:~
": .

; ". .

Date:
-----:.:..-.:~-f---------

ATTEST:

6Y~~f~
COUNSEL
The Reclamation Board

/Idlfr, . ,

BfJAb1/~~fbJ
PRESIDENT
The Reclamation Board

STATE OF CALIFORNIA
THE RECLAMATION BOARD

Date:
--~~---------

Merced County Counsel

ATTEST:

COUNTY 0: MERCED

~/r1~Qy~~J--
CHAJ.'RXAN ! /

Board of Suo~visors
• - I

HITNESSES:

-"\

-9-
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Programs and Project Management 

Division 

The Reclamation Board 
State of California 
1416-9th Street, Room 455-6 
Sacramento, California 95814 

Members of the Board: 

JAN L I 2000 

You are hereby notified that the Corps of Engineers has completed the Edendale turnout 
structure on Edendale Creek under the authority of Section 201 of the Flood Control Act of 1970 
(Public Law 91-611). 

The completed functional work consists of the enlargement of the turnout structure on 
Edendale Creek from four gates to seven gates and repair of the access road under contract 
DACW05-98-C-0006; work was completed on March 24, 1998. Modifications to the Highway 59 
Bridge Crossing with Edendale Creek were made under contract DACW05-98-P-0168 and 
completed on March 13, 1999. Restoration of Edendale Creek Upstream of the Highway 59 
Bridge Crossing at the Old Railroad Crossing under contract DACW05-99-P-0217 was completed 
on March 13, 1999. With the completion of this work, the Castle Dam Unit is complete. Any 
modification to the irrigation pipe, which crosses Edendale Creek below the turnout structure, is 
considered a utility relocation and is a local project cost. The Oakdale Bridge is undersized and 
the replacement is scheduled for the future. The Environmental Assessment for the bridge is 
currently being circulated. The replacement of the bridge is considered a utility relocation and is a 
local project cost. 

The completed work is hereby transferred to the State of California as of the date of this 
letter for operation and maintenance in accordance with the Local Cooperation Agreement signed 
on November 30, 1988 and Code of Federal Regulations, Title 33, Part 208, Flood Control 
Regulations. 

The completed work will be operated and maintained in accordance with the Local 
Cooperation Agreement between the Department of the Army and the State of California dated 
November 30, 1988. An Operation and Maintenance Manual has been prepared, coordinated and 
will be furnished to your office when printed. f'.~ 

~~~/~ 
h~~ ct ("'M t~ n -zjY :>\ tJ 
\" v b \ \ X\}-' '\Q' 
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Should you have any questions regarding this letter, please feel free to contact our Merced 
County Streams Project Manager, Ms. Judy Soutiere, at (916) 557-7397. 

Copies Furnished: 

Sincerely, 

Michael J. Walsh 
Colonel, Corps of Engineers 
District :E;ngineer 

Mr. Paul Fillebrown, Director, Merced County, Department of Public Works, 715 Martin Luther 
King Jr. Way, Merced, CA 95340-6041 
Department of Water Resources, ATTN: K. Finch, 1416 Ninth Street, Sacramento, California 
95814 

CDR, SPD, ATTN: CESPD-CO-O 
CDR, USACE, ATTN: DAEN-CECW-OM 

file: KJpub/admin ItrslSoutiere- draft tum over report 01-21-00) 

Cc: 
CESPK-PM-C (Soutiere,K.Clark) 

I'kESPK-RM 
!&ESPK-CO 

CESPK-CO-R rACKJP -c/I-
SANDE -0 

_A ~;;/z+ 
~"I/CO 

¢P~ 

DURHAM-AGUIL~CO ~ 

~LERlED-D :-' 

WORST iL'floc 
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To: The Dishict Engineer
Sacramento District

. Corps of Engineers .
1325 J Street
Sacramento, CA 95814-2922

Dear Sir:

The annual report for the period ( 19_ to 19~ on the
project, Casffe Dam and Main Canal Check Structure, Merced County Streams,
Phase I, is as foJlows:

a. The physical condHion of the protective works is indicated by the inspection
reports, copies of which are enclosed. and may be summarized as foJlows:

(Superintendent's summary of conditions)

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

(Outline of anticipated maintenance operations for the following 6 months)

b. During this report period, major high water periods (reservoir level at elevation
200.0 or higher) occurred on the following dates:

Max. Elevation

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

(Superintendent's log of flood observations)

During the high reservoir stage when the reservoir reached elevation
200.0 or in excess thereof (dates) it was necessary to
organize and carry on flood operations as follows:

(See Maintenanc~ Manual, paragraph 5.3)

EXHIBIT C
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c, The Inspections have indicated (no) or (the following) encroachment or
ttoapasses upon the project right-of-way. .

Aotlon or prosecufion for abatement of these encroachments or trespasses are
summarized as follows: (or state none have been necessary)

Aoflon or prosecufion for abatement of these encroachments or trespasses are
summarized as follows: (or state that none have been necessary)

d. (No) ( ) permits have been issued for (the following) Improvements or
construction within the project right-of-Way.

Executed copies of 'the permit d9cumems issued are transmitted for your files.

e. The statu$ of maintenance measures, indicated In the previous annual report as
being required or as suggested by the representatives of the District engineer, is as
follows: .

(Statement of maintenance operations, Item by Item with percent completion)

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

1. Inspection

2. Maintenance
and Operation

3. Aood-figh1ing
Operations

Total

Labor Material Equipment Overhead Total

Note: Also attached are the required submittals on instrumentation readings,
environmental commftment inspec1ions, and vemal pool monitoring.

Respectfully Submitted

Superintendent

EXHIBIT C
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EXHIBIT D
CHECKLIST

(1) Dam & Dike Embankment
(2) Channels & Reservoirs
(3) Outlet Works & Recorder Stations
(4) Instrumentation



CHECK UST NO.1
DAM AND DIKE EMBAN~MENTS

Inspector's Report Sheet No. Date _

Item

(a)
Name of dike and location by station

(b)
Settlement, sloughing or loss of grade

(c)
Condition of riprap protection

(d)
Condition of sod cover

(e)
Condition of roadways including ramps

(f) .
Evidence of seepage

(g)
Condition of toe drains

(h)
Condition of farm gates and fencing

(0
Maintenance measures taken since last
inspection

0)
Measured flow from relief wells (GPM)

(k) Condition of observation well

(I) Comments

Inspector

Superintendent

Remarks

EXHIBIT 0
SHEET 1 OF 8



ItemO(a)

Item (b)

Item (c)

Item (d)

Item (e)

Item (1)

Item (g)

Item (h)

Item (i)

. Item 0>

NOTE:

Exhibit D
Sheet 2 of8

Instructions for completing sheet 1, Exhibit 0

Indicate name of dam or dike and show station of observation obtained by pacing
from nearest reference point.

If sufficient settlement of earth work has taken place to be noticeable by visual
observation, indicate amount of settlement in tenths of a foot. If sloughing has
caused a change in slope of the embankment sections. detennine new slope.
Note areas where erosion or gullying of the section has occurred.

State any change that has taken place in the riprap such as disintegration of
rock, erosion or sliding of rock down the face. Indicate size and character of
vegetation that may have grown up through the riprap. Note the presence of any
drift or debris. .

Note condition of seeded areas and indicate if there has been inappropriate
burning of grass or unauthorized grazing.

Note any material change in grade and section of roadway and ramps. Indicate
any inadequacy in surface drainage system.

Indicate any evidence of seepage through the embankment sections particularly
around the toe drains.

Indicate if downstream toe drains are functioning and if silt is decreasing their
efficiency.

Indicate the serviceability of all fann gates across the embankment roadway and
indicate if repainting is required. Note any damage to posts, fencing and barbed
wire.

Indicate maintenance measures that have been performed since last inspection
and their condition at time of this inspection.

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

One copy of the Inspectors Report is to be mailed to the District Engineer
immediately upon completion, and one copy is to be attached to and submitted
with the Superintendent's annual report.

~.
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r CHECK UST NO.2
CHANNELS AND RESERVOIRS

Inspector's Report Sheet No. Date

Item Remarks

(a) Name of channel" and location
by station

(b) Vegetal growth in channel

(c) Debris and refuse in channel or
reservoir

(d) New construction within rights-
of-way

(e) Extent of aggradation or
degradation

(f) Condition of staff gages

(g) Condition of riprapped section

r"
(h) Condition of concrete lined

section

(i) Condition of road crossings

m Maintenance measures taken
since last inspection

(k) Comments

Inspector

Superintendent

EXHIBIT 0
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Item (a)

Item (b)

Item (c)

Item (eI)

Item (e)

Item (1)

Item (g)

Item (h)

Item (i)

Item (j)

Item (k)

NOTE:

Exhibit 0
Sheet 4 of8

Instructions for completing sheet 3, Exhibit 0

Indicate name of C;hannel and show station of observation obtained by pacing
from nearest reference point.

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

Note nature and extent of debris and refuse that might cause clogging of the
conduits of the outlet works, the road culverts or bridge.

Report any construction along the channel or in the reservoir area that has come
to the attention of the inspector and that might affect the functioning of the
project.

Indicate any changes in the grade or alignment of the channels, either deposition
or sediments or scour, that is noticeable by visual inspection. Estimate amount
and extent.

Note any damage that may have occurred to the staff gages since the last
inspection.

Indicate any change that has taken place in the riprap such as disintegration of
the rock, erosion or movement of the rock. Note the presence of vegetal growth
through the riprap.

Record condition of concrete lining with particular attention given to settlement
cracks, spalls, abrasive wear and condition of construction joints.

Indicate amount of debris and other obstructions to flOW; note any settlement
cracks, spalls, abrasive wear and condition of construction joints.

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

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

One copy of the Inspector's Report is to be mailed to the District Engineer
immediately on completion, and one copy is to be attached to and submitted with
the Superintendents annual report.
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CHECK UST NO.3
OUTLET WORKS AND RECORDER STATIONS

Item Remarks
i
I

(a) Name of structure and location I
I
I
I
I
i

(b) Debris or obstructions to flow I
I
I
I. I
i

(e) Damage or settlement of I
I
I

conduits or structures I
I
I

(d) Condition of concrete I
I
i
i
I
I

(e) Condition of riprapped intake I
I
I

and outlet sections I
I
I

(f) Condition of control gates and I
I
i

accessories i
I
I

(g) Condition of access bridges I
I
I
I
I
I

(h) Condition of gaging facilities I
I
I
i
I
i

(i) Corrective action taken since I
I
I

last inspection I
I
I

Q) Comments I
I
I
I
I
I
I
I
I
i
I

Inspector

Superintendent
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Item (a)

Item (b)

Item (c)

Item (d)

Item (e)

Item (f)

Item (g)

Item (h)

Item (i)

Item 0>

NOTE:

Exhibit D
Sheet 6 of8

Instructions for completing sheet 5, Exhibit 0

Indicate name and location of structure and centerline station. This sheet is
intended for use during inspections of the 3 control and diversion structures, the
spillway, the UttIe Dry Creek OuUet Channel Wasteway and the gage recording
stations.

Inspect the conduits and their intake and ouUet structures for accumulations of
sediment, rubbish and vegetal matter.

Record any settlement of the conduits or of the spillway and wasteway
structures.

Indicate condition of concrete and record evidence of cracks, ~'POp-outS," spalls
and abrasive wear. Note condition of expansive joints.

Note condition of riprap and indicate such change as disintegration of the rock,
erosion or movement and the presence of vegetal growth through the riprap.

Note condition of control gates in respect to: freedom of movement in guides,
condition 'of seals, condition of supports, lubrication, operating condition of hoist
and gate position indicator. Indicate evidence of rust and condition of paint for
gate and accessories.

Note condition of the access bridges, particularly the bolted connections and
indicate the necessity for repainting.

Note condition of gaging facilities.

Indicate maintenance measures that have been performed since the last
inspection.

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

One copy. of the Inspector's Report is to be mailed to the District Engineer
immediately on completion, and one copy is to be attached to and submitted with
the Superintendent's annual report.



CHECK UST NO.4
INSTRUMENTATION

Inspector's Report Sheet No. Date _

Item Remarks

(a) Location of survey monuments

(b) Note any change in elevation

(e) Note any horizontal change

(d) Location and number of
observation well

(e) Depth to water level (to tentl:1 of
foot)

(f) Condition of instrumentation

r.. (g) Maintenance measures taken
since last report

(h) Comments

Inspector

Superintendent

EXHIBIT 0
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Item (a)

Item (b)

Item (c)

Item (d)

Item (e)

Item (f)

Item (g)

Item (h)

NOTE:

Exhibit 0
Sheet 8 of 8

Instructions for completing sheet 7, Exhibit 0

Indicate the number and location of the survey monument by station.

Record the new elevation, the previous elevation and the resulting change, if any.

Record the new horizontal reading, the p'revious reading, and the difference, if
any.

Indicate the number and location of the observation well by station.

Record new reading on depth to the water level to the nearest tenth of a foot, the
previous reading, and the difference, if any. If relief wells are flowing. measure
the flow individually and note clarity. If flow is visually turbid. collect samples.

For both the survey monuments. relief wells, and the observation wells, describe
their overall condition and identify any repairs required. Inspect the concrete
pads on the wells for rodent related erosion.

Indicate maintenance measures taken since the last report and the condition of
the repair.

Record any other observations not covered above. as well as any opinions of
causes of the conditions observed.

One copy of the Inspector's Report is to be mailed to the District Engineer
immediately on completion. and one copy is to be attached to and submitted with
the Superintendent's report. '
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WAR OEPARTMENT CORPS OF ENGINEERS. U. S. ARMY

P~N

RIVERSIOE LANOSIOE

SECTION

HClCI!:
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WAR DEPARTMENT
CORPS OF ENCINEERS. U 5 ARMY
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MAY ,1946
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EXHIBIT F

INTRODUCTION

The Merced County Streams, California, project was authorized by Section 201 of the
Flood Control Act of December 31, 1970. Phase I of the project, the Castle Dam Unit,
includes Castle Dam and Reservoir on Canal Creek and a check structure in the Main
Canal. The environmental impacts for Phase I are discussed in the EIS completed by the
U.S. Army Corps of Engineers (Corps) in 1980. In addition, the EA published by the Corps
in 1992 describes the impacts associated with the construction and operation of the check
structure on Main Canal. Mitigation for the project was incorporated into the contract
specifications for the construction of the dam and into the maintenance manual. This
monitoring plan represents one of our environmental commitments. A baseline survey of
the vernal pools and the riparian mitigation area is contained in Attachment E.

This monitoring plan is to be implemented as part of the operation and maintenance of the
Castle Dam Unit. The plan includes periodic evaluation of riparian mitigation measures
and vernal pools. Section I of the monitoring plan addresses vernal pools, while Section
II addresses riparian mitigation.

section I: Vernal Pool Monitoring:...- _

Several vemal pools exist within the Castle Reservoir area and may be infrequently
flooded. The location of these pools is shown on Attachment A. Monitoring will be required
only after a flood event of sufficient magnitude inundates the existing vernal pools. The
Corps estimates it would take a 300-year event to flood these pools. The existing vernal
pools are located between elevations 200 and 210 feet mean sea level.

The objectives of vem~1 pool monitoring are:

• to adequately describe pre-inundation and post-inundation conditions at the pools
within the Castle Reservoir site

• to collect and assess data by standard methods and format that allow for
comparison with pastlfuture monitoring studies

• to describe any biological change in the vernal pools related to flooding caused
by the pooling of water behind Castle Dam

EXHIBITF
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Previous Surveys

Coordination with the U.S. Fish and Wildlife Service in 1988 indicated that severaJ Federal
candidate and proposed threatened and endangered plant and invertebrate taxa might be
found in the area. As a result, a series of five field surveys were conducted by Roy
Woodward (1988-92) to locate potential sensitive plant species and habitats in the Castle
Reservoir area. During the last two years (1991 and 1992), invertebrates were also
targeted in the surveys. No rare plant or invertebrate species were discovered in the
reservoir area during any of the surveys. However, during the 1992 survey of some vernal
pools outside the reservoir zone, Woodward found vernal pool fairy shrimp (Branchinecta
/ynchl) and California Iinderiella (Linderie//s accidenta/is). The vernal pool fairy shrimp is
a Federally listed species.

Role of LOcal Sponsor

Qualified personnel will conduct the sampling and assessment of vernal pools in Castle
Reservoir. Qualified personnel need to be experienced with the survey of vernal pools.
They must be familiar with monitoring procedures, Identification of vernal pool plant
species, invertebrate species. The surveys and subsequent analysis are designed to
reveal any biological change resulting from this inundation. The surveys will foCus on plant
and invertebrate resources. Attachment Bprovides a general list of vernal pool species.

The local sponsor will be required to survey the vernal pools the year following the
inundation as a result of project operation. This will be determined by reviewing the
reservoir elevations at the end of the flood season. The vernal pools are located between
elevations 200 and 210 feet in elevation. At the end of the flood season, the local sponsor
will note, in the annual maintenance report, the number of times the reservoir inundated
the vernal pools (if any) and the steps taken to secure qualified personnel for the survey.
If the vemal pools are inundated, the monitoring requirement is triggered and will take place
the following spring as described below.

SAMPUNG METHODOLOGY

At a minimum, monitoring will target at least four plant species that best represent these
pools. The survey should include a determination of plant species composition and a cover
estimate by plant species, vegetative litter, bare soil, rock, and animal disturbance, if any.
Any standard quantitative assessment method which provides a statistical comparison of
results is acceptable. Each pool should be surveyed twice during each sampling year,
once between February 1 and April 1, and a second time between April 2 and June 15
(there should be a minimum of at least two weeks between sampling periods). Also, the

EXHIBITF
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dimensions of each pool, as defined by vegetation (average width and length, not depth),
will be measured and approximate scale sketches made on Project vernal pool maps
(AttachmentA).' '

The sponsor should inform appropriate landowners at least three days in advance of any
field visits and obtain approval for access.

REPORTING

A final report containing the following sections shall be submitted to the Corps, and other
agencies if requested, by August 30 of any monitoring year.

Section I - Executive summary giving objectives of the monitoring program, a brief
summary of the reSUlts, and any proposed remediation measures.

Section II - Vegetation Chapter:

1) Detailed description of sampling method including justification for use of the
method.

2) Explanation of methods used for taxonomic descriptions of plants. The location
of any voucher specimens should be noted. Note: california threatened or endangered
plant species should not be collected without prior approval of the California Department
of Fish and Game (CDFG). If any special status plant species, including state listed
species, are discovered their identification must be verified by collections or detailed
photographs.

3) Photographs showing representative vernal pools and characteristic plant
species.

4) Compilation of vegetation data including tables shoWing plant species
composition by pool, and simple summations (totals, means, standard deviations) of plant
cover values by pool.

5) Maps with sketch, drawings of pools and approximate dimensions as measured
in the field.

6) Data Analysis and discussion of results and findings. A statistical comparison
of results from post-project vernal pools with pre-project vernal pools should be made.
Include recommendations for possible remediation to specific pools, if any. Include a
discussion of the monitoring procedure and techniques which might be modified for future
annual monitoring efforts.
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7) Legible copies of original data sheets. These data sheets should contain the ~

date of the survey, names of the surveyors, number/names of pools, brief d~scription of
pool location, measured dimensions of pools, and vegetation data. Notes on the data
sheet should also mention the hydrologic condition of the pool and any signs of disturbance
from livestock or humans.

8) Copies of any Natural Diversity Data Base forms submitted to CDFG.

9) Copies of significant vernal pool literature compiled for this effort.

______s_e_c_tio_n_II_:R--..iparian Mitigation Monitoring~ _

The Corps and the local sponsor committed toOa number of mitigation measures for
riparian habitat. They are briefly described below. A more detailed description of these
commitments can be found in the September 1992 Final Environmental Assessment for
check structure of the Castle Dam Unit. These environmental commitments are complete.

A. Live vegetation along Canal Creek will be left as is except for those areas to be
used for borrow and construction. Dead, fallen trees and other debris in the storage pool
that present a safety hazard to the dam will be removed..

B. Grade borrow areas to create two swales low enough so that riparian will
reestablish.

C. Enhance 18 acres of land within the reservoir pool between elevation 192.5 and
205 feet. An additional 22 acres have been acquired for mitigation land bringing the total
to 40 acres. This area has been fenced to preclUde livestock grazing and will be allowed
to revegetate naturally.

D. Topsoil will be stockpiled during construction and later applied to the mitigation
(graded borrow area), and other disturbed-areas.

E. Disturbed areas will be reseeded with native grasses recommended by the FWS.
Disturbed areas were seeded, but not with a native mixture.

F. Brush piles to provide cover for upland species will be created on the mitigation
lands just outside the storage pool. Attachment C shows the location of these brush piles.
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MONITORING AND REPORTING

The local sponsor shall submit an annual monitoring report for the wildlife mitigation area.
The report shall be submitted with the Superintendents annual report to the District
Engineer, not later than October 1 of each year. At a minimum this will include the
following items. A sample checklist is shown in Attachment D.

A) Annual inspection of the fence and fenced area at the end of the rainy season.
If there are areas that need repair, this will be noted and the repairs made.

B) Describe condition of the brush piles.

C) Within the fenced mitigation area (approximately 80 acres as shown on
Attachment C), describe condition of riparian revegetation. Note whether or not riparian
is colonizing the area. Note any disturbances - human, livestock, or other animals. If area
does not appear to be revegetating with riparian, make recommendations for remediation
measures. Provide a schematic drawing noting the location of any new riparian.

D) Provide a qualitative description of the existing riparian within the reservoir. This
should describe the health and vigor of the existing stand and describe whether any
recruitment of new growth is taking place.

E} Provide photographic documentation of both the existing riparian and the newly
established riparian within the mitigation area.

F} Note any wildlife or bird use of the area, or any other changes that demonstrate
the success of the site.

G} Provide a description of any vegetation removed, including its location and
reasons for its removal.

H) Describe any effects of flooding on mitigation area. Describe any damage to
vegetation as a result of flood operations. If there are any changes to wetlands or riparian
vegetation due to something other than flood flows" document these changes along with
the causes for the changes.
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ATTACHMENT B

VERNAL POOL PLANT GENERA

Plant Genera (natives). which are either vemal pool obligates or. at least when found in the central
Valley, more frequently occur in vemal pools than other habitats.

Agrostis hendersonii
AJopecurus sacsatus
Bergia texana
Blennosperma nanum
Brizaminor
Epilobium cleistogamum
Castilleja campestris
Dichelostemma capitatum ssp. capitatum
caJlitriche marginata
Centunculus minimus
Cicendia quadrangularis
Cuscufa howelliana
Deschampsia danthonioides
Downinga bella
D. bicomuta
D. cuspidata
D. omatissima
D. pusilla
Eleocharis acicularis
Eryngium pinnatiscetum
E. spinosepalum
Eo ~eyi
Gratiola embraeteata
G. heterosepela
Isoetes howellii
I.orcuttii
Juncus unicalts
J. leiospermus var. leiosperrnus
J. leiospermus var. ahartii
Lasthenia chrysantha
L conjugens
L fremontii
L glaberrima
L glabrata
Layia fremontii

Legenere limosa
Ulaea scilloides
Umnanthes alba
L douglasii
L flocossa ssp. califomica
Mimulus tricolor
Montia fontana
Myosurus minimus
Naverretia leucocephala
N. intertexta ssp. intertexta
N. myersii
N. nigelliforrnis
N. tagetina
Neostapfia colusana
Orcuttia tenuis
O. viseida
Pilularia americana
Plagiobothrys austinae
P. acanthocarpus
P. bracteatus
P. greenei
P. humistratus
P. hystriculus
P. leptocladus
P. stipitatus
P. undulatus
Pogogyne zizyphoroides
Psilocarphus brevissimus
P.oregonus
P. trenellus var. globiferus
Ranunculus bonariensis var. trisepalus
Sagina decumbens ssp. occidenta/is
Tuetoria greenei
Tuetoria mucronata
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ATTACHMENT C

LOCATION OF BRUSH PILES AND FENCED MITIGATION AREAS
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Attachment D
Instructions for completing checklist

(a) Provide a description of any disturbance to the mitigation areas. This should
include an explanation of the circumstances around the disturbance, an
assessment of the damage, description of repairs made, and information on any
prosecutions resulting from the disturbance.

(b) Astatement describing the physical condition of the fences and gates around
the mitigation area and any repairs that were mad~.

(c) A description of any vegetation removed from the project site or reservoir area,
including its location and method of removal. This statement should also
describe the reasons for its removal.

(d) Adescription of the vegetation that is being reestablished in the mitigation
areas. This description should include photographs to help document the
condition of the mitigation areas.

(e) Astatement describing the conditions of the brush piles. Describe any damage.

~
1

(f) Adescription of the effects of any flood operations during the previous flood
season on the mitigation area.

(g) Adescription of any damage to vegetation along Canal, Edendale, and Fahrens
Creeks due to flood operations dUring the previous flood season. If there are
any changes in wetlands and riparian vegetation from something other than
flood flows, document these changes along with the apparent cause.

(h) Adescription of any experiences since the last report that demonstrate the
success of the mitigation program, such as wildlife or bird use in the area.

(i) Adescription of any new actions implemented that would enhance the mitigation
area.

0) Indicate maintenance measures that have been taken since the last report and
their condition.

(k) Record opinion, if any, of contributory causes of conditions obseiVed, along with
any observations not covered in checklist.
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Men:ed CoUllly Stream Project - Conbatt DACW05-95-P-0795

Executive Summary

1995 Vernal Poollllld Riparian MollitoriDg

A baseline survey'ofbiological conditions at vernal pools and the riparian area of the

Castle Dam Reservoir was conducted in spring 1995. The survey found that vernal pools

are in good condition and quantitative data was gathered which can be used in future

statistical comparisons. No listed threatened or endangered plant or aquatic invertebrate

species were discovered in the vernal pools. Some large trees in the riparian forest have

died because of flooding. but willow seedlings are establishing in some spots. The brush

piles have created wildlife habitat and all fences and revegetation are functioning as

intended. Wildlife are utilizing the Reservoir area and a great blue heron/great egret

rookery. a wildlife habitat element of special concern, was discovered.

I. Introduction

Phase 1 of the Merced County Streams Project includes Castle Dam and Reservoir on

Canal Creek and a check structure in the Main Canal. Castle Dam became operational in

1993 and consists of an earthen dam which creates a temporary reservoir. In years with

high water flow the Reservoir may inundate sensitive vernal pool habitats which have

been identified near Canal Creek. Environmental mitigation for other Reservoir impacts

which was applied at ~e Dam site consisted of grading and contouring 18 acres of land

immediately behind the dam to allow riparian vegetation colonization; construction of

brush piles for wildlife cover; revegetation of disturbed areas and fencing to exclude

cattle. Monitoring is to address both the vernal pools and the riparian mitigation area

Environmental monitoring for the Castle Dam Unit of the Merced County Streams

Project reguires, (I) vernal pool surveys and analysis following inundation from reservoir

operations, and, (2) annual surveys and analysis of the riparian mitigation areas. Towards

this end Contract Order Number DACW05-95-P-0795 was issued and field baseline

EXHIBIT F '
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Merced County Slream Project. Contract DACWOS-9S-P-D795 1995 VcmaJ Pool and Riparian Momtoring

r . surveys were con~ucted in spring 1995. See attached Scope of Work for additional

details of survey objectives. .

II. Methods

Vernal Pools

Vernal pool surveys were conducted twice during the spring of 1995: (1) March 6 when

pools contained standing water, aquatic invertebrates were likely to be present, and plants

were in early growth stages, and (2) April 23 when most pools were dry and late season

plant species were evident. Representative photographs were taken of the vernal pool

area. Dimensions of each vernal pool were measured with a tape measure and a sketch

map (approximately to scale) was created.

Vegetation:

Vegetation surveys consisted of identifying and estimating the percentage cover for aJI

plant species present in each vernaJ pool by slowly walking and examining the pool

surface during each site visit. The percent cover of bare soil, rocks, cobbles, standing

water, bryophytes and lichens, and animal droppings (cows, etc.) were also recorded.

This method of quantifying vegetation cover is called the releve or Braun-Blanquet

method. No voucher specimens were collected. Plant names follow The Jepson Manual,

Higher Plants of Ca1ifomi~James C. Hickman, editor, University of California Press,

Berkeley, 1993, 1,400 p.

Invertebrates:

During the March 6 site visit each pool had standing water which was generally clear.

Pools were vislially inspected from the margin and all swimming invertebrates were
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nQted. Fairy shrimp were identified according to the past experience of the surveyors

based upon the morphology and behavior of each animal observed; no voucher specimens

were collected.

Riparian Areas

The riparian areas in and upstream of the Reservoir were inspected on June 25, 1995. No

quantitative data was collected but the general overall condition of the area was

qualitatively assessed. Representative photographs were taken of the Reservoir and

riparian areas.

Brush Piles

Ten brush piles were constructed to provide wildlife cover. Each pile was visually

inspected and the general condition ofeach pile and all signs of wildlife use were noted.

Condition ofFences

All fences in the vicinity of the dam and brush piles were visually inspected to assess

general condition and effectiveness at excluding livestock.

Riparian Vegetation

The entire reservoir area upstream to the vicinity of the vernal pools was inspected by

walking survey. The condition of riparian vegetation was noted and any extraordinary

fmdings were recorded.

Wildlife
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All wildlife sightings and sign (tracks, scat, bones, etc.) which were observed during any

of the field visits were recorded.

m. Results

The findings of field surveys are presented to provide baseline infonnation and no

statistical comparisons have been made with previous data from this area or other vernal

pool or riparian data from California. It will be PC?ssible to compare future monitoring

data with this baseline data to assess if conditions in the area have changed.

Wildlife

Table I contains a list of wildlife species or sign observed during the three field visits; th~

list includes sightings throughout the Castle Dam Reservoir, and vernal pool areas. The

total number of wildlife species in the vicinity of the project is expected to be much

greater than those reported here.

The most notable finding of the wildlife survey was the presence of a great blue

heron/great egret rookery in the Reservoir areajust upstream from the Castle Dam (see

Figure 3 for the approximate location of the tree). There were at least 6 nests in a large

cottonwood tree?, two of which contained young great blue herons. Great blue heron and

great egret rookeries are a wildlife habitat element of special concern in California and

are tracked by the California Department of Fish and Game Natural Diversity Data Base.

Vernal Pools

Figure I shows the general location of the vernal pools in the Castle Dam Reservoir area.

A sketch map of the vernal pools is included as Figure 2 and Figure 4 shows the location

of the vernal pool complex in relation to site topography. The vernal pools consist as a
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loose chain of po~ls and swales for which quantitative data was collected for the seven

main pools (designated A. B, C, D, E. F. G). The winter of 1994-95 was an exceptionally

wet year and the pools were in excellent condition during this year's surveys.

Photographs of the vernal pools are attached.

Vegetation

Table 2 presents the list of plant species discovered in each vernal pool. Summary

statistics are also reported and two indices of the prevalence of each species were

computed (Importance Value I = average cover multiplied by the frequency of

occurrence; and Importance Value 2 =summation of cover of each plant species in all

seven vernal pools). The top nine species in the table have Importance Values greater

than the average (mean) for the group.

Tables 3 through 9 present vegetation data for individual pools. Richness (total number

of species) and diversity (an indicator of how much each pool differs from the other pools

in the group) is also shown. The richness of vernal pool endemic species (native plant

species which only occur in vernal pools), other California native species. and non-native

invasive species are shown separately because these may be important indicators of

vernal pool condition. Table 10 contains a summary of species richness and diversity

which will be useful for future statistical comparisons.

In general these vernal'pools are in good condition. The pools have a somewhat different

species composition and less diversity than other vernal pools in the area, such as those

on the Flying M Ranch. This is a result of the relatively young age of the Crane Ranch

pools being on the flood plain of Canal Creek. Also, plant taxa typical of vernal pools on

the floor of the San Joaquin Valley often have a high component of alkaline tolerant

species which are lacking in the Crane Ranch pools because of their more neutral soils.
.'. .

Future monitoring of these pools, ifrequi~ should assess (presence/absence and cover

estimates) all species present in this pool complex to determine changes in diversity. The
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only likely impact to these pools from project operation would be an increase in the

number of exotic wetland species; however, subtle changes such as i>enmment loss of

existing vernal pool species could also be an indicator of modifications to the pools.

Compiling a complete species list of vernal pool plants is a relatively swift process for

qualified botanists while they are perfonning the monitoring surveys.

Invertebrates

Table 11 contains a summary of groups of aquatic invertebrates which were discovered in

each pool. No listed threatened or endangered species were observed in any of the pools,

though Linderiella occidentalis, a fairy shrimp which was considered for federal listed

but remanded, was observed in two pools (C and D). Two of the pools, F and G, are very

shallow and no aquatic invertebrates were observed.

In general, aquatic invertebrate density in this vernal pool cluster appeared low as only

occasional individuals were observed. The pools are annually disturbed by cattle which

affect water quality and trample eggs and reduce cover of vegetation. Rare fairy shrimp

have been found nearby in vernal pools on different soil types, but they have never been

found in the vernal pools on the younger soils along the banks of Canal Creek.

Riparian Areas

Figure 3 is a sketch map (not to scale) of the riparian vegetation and other notable

features in the Castle Dam Reservoir. The open areas between the vegetated clumps

contained standing water during all of the field visits. Representative photographs of the

Reservoir area are attached.

Brush Piles
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The ten brush piles are in good condition and there is evidence of bird and small mammal ~

use at each pile. It also appears that some larger mammals, possible gray fox, coyote,

skunk, etc. have utilized the piles for cover or burrows. The piles are a considerable

distance from the Reservoir water's edge which limits their use by riparian species. In

general, the brush piles appear to be in good condition and have been successful in

providing wildlife habitat.

Condition ofFences

All of the fences in the vicinity of the Castle Dam and Reservoir are in good condition

and adequately exclude livestock.

Riparian Vegetation

All borrow areas in the vicinity of the Castle Dam have revegetated, mostly with annual

grasses and exotic clover species. There is no active erosion problem in the Reservoir

area.

The riparian vegetation in the 80 acre mitigation area consists mostly of small willows

(Salix gooddingii) with a few small clumps of bulrush (Scirpus acutus). All of the larger

trees, especially cottonwoods (Populus fremontii) have died or are dying as a result of

continual inundation. Young willows have begun to establish along the new banks of the

Reservoir in a few spots but most areas are dominated by annual grasses and exotic forbs.

Flood flows are not permanently contained behind Castle Dam because it is a dry dam.

.However, in addition to flood flows, Castle Dam is used to pass irrigation flows. As a

result, the water level behind the dam fluctuates. The irrigation pool is limited to

approximately elevation 193. During the June 25. 1995 site visit the water level of the

reservoir was increasing from irrigation flows.
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The pool of the Reservoir reaches upstream over two miles and most of the existing

riparian trees are receiving art increased amount and prolonged period of inundation. As

noted above. the relatively few cottonwoods in this area do not appear to be persisting

under the increased flooding and there are few suitable open sand bars in the Reservoir

area which this species prefers for seedling establishment. It is possible that cottonwoods

will be eliminated from the Reservoir area because of flooding. Most of the large

willows in the upstream reaches appeared healthy. There has not been any establishment

of young willows upstream of the 80 acre mitigation area.

IV. Conclusions

The baseline survey of the vernal pools and riparian vegetation was successful in

establishing existing conditions and gathering data which will be useful for future

statistical comparisons. if necessary. The survey techniques were rapid and efficient and

in general should not be modified except that in years with less rainfall (or unusual

rainfall patterns) the field surveys should be conducted earlier in the season to get a true

perspective of plant and aquatic invertebrate presence and abundance.

The vernal pools are in good condition given the amount of livestock impacts they

receive. The riparian forest has been affected by the project, but it is too early to

detennine if natural tree establishment will replace individuals which are dead or dying.

The brush piles have created wildlife habitat and all fences and revegetation are

functioning as intended. Wildlife utilize the Castle Dam Reservoir area and a great blue

heron/great egret rookery. a wildlife habitat element of special concern. is functioning

inside the Reservoir.
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Figure 1: Vernal pool complex at Crane Ranch near Castle Dam (Winton 7.5' USGS
quad).
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Figure 2: Sketch map depicting relative size and location of vernal pools. Each pool
is designated by a unique letter which is linked to vegetation data. invertebrate survey
data and physical dimensions.
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Figure 3: Sketch map depicting storage pool area and pertinent physical and
vegetation features. Note area of willow recruitmentjust left of center sketch and
Great Blue Heron/GreatEgret rookery in upper left.
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Table 1: Wildlife observedduring field visits conducted on March 6, April 23 and
June 25, 1995. Asterisk (*) indicated presence inferred from indirect observations.

Birds
Pied-billed Grebe
Double-crestedCormorant
Great Blue Heron
Great Egret
Green-wingedTeal
Mallard
Northern Shoveler
Turkey Vulture
Black-shoulderedKite
Red-tailed Hawk
American Kestrel
American Coot
Killdeer
Black-neckedStilt
Greater Yellowlegs
Mourning Dove
Great Homed Owl
Black Phoebe
Western Kingbird
Homed Lark
Violet-greenSwallow
Cliff Swallow
Scrub Jay

Loggerhead Shrike
White-crownedSparrow
Red-wingedBlackbird
Tricolored Blackbird
Western Meadowlark
Brewer'sBlackbird
House Finch

Mammals
Black-tailedHare
Beaver
Coyote*
Raccoon*
Striped Skunk*
small burrowinganimals*

Reptiles and Amphibians
Pacific Treefrog
Bullfrog
Western Fence (blue-bellied) Lizard

Fish
Bass (largemouth)*
Carp*
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I2j Table 2: Vernal Pool Species of Importance0
HI

Merced County Streams Project, Castle Dam Unit
0\
N

Maximum Maximum Maximum Maximum Maximum Maximum Maximum Importance Importance
Absolute Absolute Absolute Absolute Absolute Absolute Absolute Average Value I Value 2
% Cover % Cover % Cover % Cover % Cover % Cover % Cover Absolute Frequency (Avg Cover x (Cover Sum

Species Name Family Pool A 1'0010 PoolC PoolD PoolE PoolF PoolG % Cover Found Frequcncy) all Pools)

Eryngi~m voseyi+ Apiaceae 12.0 30.0 25.0 12.0 30.0 35.0 45.0 27.00 1.00 27.00 189.0
Plagiobolhrys stipllalus var. micranlhus+ Boraginaceae 12.0 7.0 10.0 7.0 10.0 1.0 8.0 7.86 1.00 7.86 55.0
Cmssulaaqualica Cmssulaceae 1.0 4.0 3.0 20.0 15.0 5.0 5.0 7.57 1.00 7.57 53.0
EpilobiUln densiOorum Onagraceae 15.0 20.0 8.0 4.0 2.0 2.0 7.29 0.86 6.24 51.0
Psilocarphus brevissimus var. brevissimus+ Asterll¢eae 2.0 3.0 3.0 10.0 0.1 3.0 3.01 0.86 2.58 21.1
Hordeum marinum ssp. gussoncanum· Poaceae 3.0 3.0 1.0 1.0 2.0 3.0 2.0 2.14 1.00 2.14 15.0
Lythrum hyssopifolia· Lylhracaceae 0.4 1.0 4.0 4.0 O.S 1.0 2.0 1.84 1.00 1.84 12.9
Pilularia americana+ Marsileaceac 0.7 0.3 O.S 1.0 2.0 1.0 S.O 1.50 1.00 1.50 10.S
Hemizonia fitchii Asteraceae 0.2 0.8 2.0 2.0 0.3 2.0 2.0 1.33 1.00 1.33 9.3

I'lagiobolhrys greenei+ Boroginaccae 1.0 1.0 O.S 1.0 1.0 2.0 1.0 1.07 1.00 1.07 7.S
Downinsia omatissima var. omatissima+ Campanulaceae 1.0 0.1 1.0 3.0 1.0 0.1 1.0 1.03 1.00 1.03 7.2
Callitriche marginala+ Callitrichaceae 0.2 2.0 O.S OJ O.S 3.0 O.S 1.00 1.00 1.00 7.0
Juncus bufonius var. occidentalis Juncaceac 0.2 0.5 1.0 0.3 1.0 0.3 0.47 0.86 0.40 3.3
Erodium botrys· Geraniaceae 0.1 0.7 0.2 O.S 0.1 1.0 0.2 0.40 1.00 0.40 2.8
Eleocharis macroslachya Cypemceae 2.0 0.2 0.8 1.0 0.57 0.57 0.33 4.0
Bromus hordeaceus· Poaceae 02 1.0 0.2 0.1 1.0 0.36 0.71 0.26 2.5
Callitrichc helerophylla var. bolanderi Callilrichaccae O.S 1.0 2.0 0.50 0.43 0.21 3.5
Vulpio bromoides· Poaceae 0.1 0.1 1.0 0.1 0.7 0.29 0.71 0.20 2.0
Myosurus minimus+ Ranunculaceae 0.1 0.1 2.0 0.1 0.33 0.57 0.19 2.3
Mimulus Iricolor+ Sc:rophulariaceae 0.1 0.2 OJ 0.5 0.1 0.2 0.20 0.86 0.17 1.4
Psilocarphus oregonus+ ASleraccae 0.1 0.5 0.2 0.1 O.S 0.20 0.71 0.14 1.4
Eremocarpus setigerus Euphorbiaceae 0.1 0.1 0.1 0.2 0.3 0.3 0.16 0.86 0.13 1.1
Ranunculus bonariensis var. trisepalus+ Ranunculaceae OJ 1.0 0.1 0.20 0.43 0.09 1.4
Veronica peregrina ssp. xalapcnsis Scrophulariaceae 0.2 0.1 0.2 0.1 0.1 0.10 0.71 0.07 0.7
Cerastium glomeratum· Caryophyllaceae 0.1 0.1 0.2 0.2 0.1 0.10 0.71 0.07 0.7
Elaline califomica Elatinaceae O.S 0.1 O.S 0.16 0.43 0.07 1.1
Brodinea sp. (ve8elalive plant foliage) 1.i1iaccae 0.1 0.7 0.3 0.16 0.43 0.07 1.1
Trifolium depaupemtum var. depaupemtum Fabaccae 0.1 0.1 0.1 0.1 0.2 0.09 0.71 0.06 0.6
Calaudrinia ciliata Portulacaceae 0.1 0.1 0.1 0.1 Q.I 0.07 0.71 O.OS 0.5
Navarretialeucoccpholo ssp. leucocephala+ Polemonaeeae 1.0 0.2 0.17 0.29 0.05 1.2
Lactuca scrriola· Asteraccae 0.1 0.2 0.2 0.1. 0.09 0.57 0.05 0.6
Lolium perennc· Poaceae OJ 0.1 0.1 0.1 0.09 0.57 0.05 0.6
Trifolium dcpauperatum var. ampleclens Fabaceae 0.1 0.3 OJ 0.10 0.43 0.04 0.7
Downingia bicomuta var. bicomuta+ Campanulaceae 0.2 0.2 0.2 0.09 0.43 0.04 0.6
Trichostema lanceolata Lamlaccae 0.1 0.1 0.1 0.1 0.06 0.57 0.03 0.4
Stellaria media· Caryophyllaceae 0.1 0.1 0.2 0.06 0.43 0.02 0.4
Phalaris lemmonii Poaceae 0.1 0.1 0.1 0.04 0.43 0.02 0.3
Cicendia quadrangularis+ Gentlanaceae 0.1 0.1 0.1 0.04 0.43 0.02 0.3
Monlia fontana+ Portulacaceae 0.1 0.1 0.1 0.04 0.43 0.02 0.3
Trifolium gmeilenlum var. gmcilcnlum Fabaceac 0.1 0.1 0.1 0.04 0.43 0.02 0.3
PlaSiobothrys leptoclada+ Boraglnaceae 0.2 0.2 0.06 0.29 0.02 0.4
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Table 2: Vernal Pool Species of Importance
Merced County Streams Project, Castle Dam Unit

Maximum Maximum Maximum Maximum Maximum Maximum Maximum Importance Importance
Absolute Absolule Absolute Absolute Absolute Absolute Absolute Average Value I Value 2
% Cover % Cover % Cover % Cover % Cover % Cover % Cover Absolute Frequency (A vg Cover x (CovcrSum

Species Name Family PoDIA 1'0018 1'0oiC 1'001 D PoolE Pool F 1'001 G % Cover Found Frequency) 1111 Pools)

I'oaanlluo· Poaeeae 0.2 0.2 0.06 0.29 0.02 0.4
Juncus uncilllis+ Juneaeeoe 0.1 0.1 0.03 0.29 0.01 0.2
l.upinus bicolor I:abaceae 0.1 0.1 0.03 0.29 0.01 0.2
Chllmomilla suaveolens· Asteraceac 0.1 0.1 0.03 0.29 0.01 0.2
Holocarpho virgata ssp. virgala AsterUceae 0.1 0.1 0.03 0.29 0.01 0.2
Medicago polymorphll· Fabaeeoc 0.1 0.1 0.03 0.29 0.01 0.2
Crassula tiIIaea· Crassulaecae 0.1 0.1 0.03 0.29 0.01 0.2
Isoctes orcutlii+ lsoetaccae 0.1 0.1 0.03 0.29 0.01 0.2
Erodium cicutarium· Gemniaceoe 0.1 0.1 0.03 0.29 0.01 0.2
Senecio vulgaris· Aslemeeae 0.1 0.1 0.03 0.29 0.01 0.2
Ranunculus aqualilis vor. hispidulus Ranunculaceae 0.3 0.04 0.14 0.01 0.3
Alopecurus saccalus+ Poacene 0.2 0.03 0.14 0.00 0.2
Sidolcco calycoSD Malvoceae 0.1 0.01 0.14 0.00 0.1
I'olygonum arenaslrum· PolY8onaceae 0.1 0.01 0.14 0.00 0.1
Silene galliea· Caryophylloceac 0.1 0.01 0.14 0.00 0.1
Trifolium microcepholum Fabaceae 0.1 0.01 0.14 0.00 0.1
Mimulus guttatus Scrophulariaeeoe 0.1 0.01 0.14 0.00 0.1
Trifolium clliolatum Faboeeae 0.1 0.01 0.14 0.00 0.1
Polypogon monspeliensis· Poaceae 0.1 0.01 0.14 0.00 0.1
Epilobium bmchycarpum Onagmeeae 0.1 0.01 0.14 0.00 0.1
Cenluneulus miuimus+ Primulaeeac 0.1 0.01 0.14 0.00 0.1

MEAN 1.04 7.72
Standard Deviation 3.69 25.94

+ Vernal pool endemic species (as per Attachment B, Scope of Work, Contract Order Number DACWOS·9S·P-079S).
• Species introduced or naturalized. but not considered native, in California.



Table 3: Vernal Pool A ~
Merced County Streams Project, Castle Dam Unit

Absolute Absolute Maximum Maximum
% Cover % Cover Absolute Relative

Species Name Family 3/6195 4123195 % Cover % Cover

A10pecurus saccatus+ Poaceae 0.2 0.2 0.36
Brodiaea sp. (vegetative plant foliage) Liliaceae 0.1 0.1 0.18
CaJandrinia ciliata Portulacaeeae 0.1 0.1 0.18
Calli1ric1le Ilderophylla var. bolanderi Callbricbaceae 0.5 0.1 0.5 0.91
Ca1Iiuiche marginm+ Calliuichaceae 0.2 0.2 0.2 0.36
CenlStium g1omeranun° CaJyophyllaceae 0.1 0.1 0.1 0.18
Chamomilla suaveolenso Asteraceae 0.1 0.1 0.1 0.18
Ciceadia quadraDgularis+ CientiaDaeeae 0.1 0.1 0.18
Crassula aquatica CIassuIaceae 0.2 1.0 1.0 1.82
Downingia bicomllla var. bicomum+ Carnpanulaceae 0.2 0.2 0.36
DowniDgia omatissima var. onwissima+ Campanulaeeae 1.0 1.0 1.82
ElatiDe califomica Elatinaeeae 0.5 0.5 0.91
Eleocbaris lII8CRISllld1ya CypeIlIceae 2.0 1.0 2.0 3.64
Epilobium densiflorum 0nagnIceae 15.0 15.0 27.27
Erodium bouyso Gaaniaceae 0.1 '0.1 0.1 0.18
EIyagium vaseyi+ Apiaeeac 8.0 120 12.0 21.82
Hanimnia fllCbii As1eraCeae 0.2 0.1 0.2 0.36
Hordeum marinum ssp. gussoneanumo Poaceae 3.0 1.0 3.0 5.45
lsoetes orcuuii+ Isoetaeeae 0.1 0.1 0.18
JlIIlC1lS bufoaius var. occidenlalis JIIIICICeIe 0.2 0.2 0.2 0.36
1.acUIca seniola° As1eraCeae 0.1 0.1 0.18
Lolium pereaneo Poact:ae 0.3 0.1 0.3 0.55
Lyduum hyssopifolia° LytIuacaceae 0.4 0.4 0.73
Mimulus aicolor+ Seraphulariaceae 0.1 0.1 0.18
Montia fontana+ Portulacaeeae 0.1 0.1 0.1 0.18
Myoswus minimus+ Ran\lJlClllaceae 0.1 0.1 0.18
Pbalaris lemmonii Poact:ae 0.1 0.1 0.18
Pilll1aria americana+ Marsileaceae 0.7 0.7 1.27
Plagiobo1Juys greenei+ BoragiDaceae 1.0 0.3 1.0 1.82
Plqioboduys leptoclada+ Bomginaceae 0.2 0.2 0.36
Plqioboduys Slipilalus var. micrantbus+ BoragiDaceae 12.0 120 21.82
Poaannuao Poaceae 0.2 0.2 0.36
Polypogon monspeliensis° Poaceae 0.1 0.1 0.18
Psllocupbus brevissimus var. brevissimus+ Asteraceae 0.1 2.0 2.0 3.64
Psilocup!lus orqonus+ Aslaaceae 0.1 0.1 0.18
RanUllCUlus bcmariensis var. 1J'isepalus+ RanIlDc:ulaeeae 0.3 0.3 0.3 0.55
Stellaria mediae CaJyophyllaceae 0.1 0.1 0.1 0.18
Trifolium depaupemIum var. depaupera!UIII Faba=le 0.1 0.1 0.18
Trifolium gJlICi1e11111111 var. graciJenlUm Fabaceae 0.1 0.1 0.18
Trifolium miaocephalum Fabaceae 0.1 0.1 0.18
Vulpia bromoides° Poaeeae 0.1 0.1 0.1 0.18

TOTAL VEOETAllVE COVER lIT SOT 55.0 'iOO1iO

bare soil. rocks, or cobbles 2.0 45.0
staIIding w.uer 95.0 5.0
bryophytes and lichens 0.1
animal droppings 0.3 0.4

TOTAL ALL COVER CATEGORlES ""ii4.S JOO:S

Relative Cover Contributions

Richness and Diyersity

Species Richness • All Plants

Species Richness·oSJema1 Pool Endemics+
.Species Richness • Other Natives
Species Richness • Non-Native Specieso

Shannon Weaver Index (Diversity). H'
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r Table 4: Vernal Pool B
Merced C~unty Streams Project, Castle Dam Unit

Absolute Absolute Maximum Maximum
% Cover % Cover Absolute ReI:uive

Species Name Family 3/6/95 4123195 % Cover % Cover

Ca1andrinia ciliata Ponlliacac=e 0.1 OJ 0.14
Callittiche marginala+ Callittichaceae 2.0 0.5 2.0 273
cerastium g1omenuum* ClUYophyllaceae 0.1 0.1 0.1 0.14
Crassula aquaJica CrassuJaceae 1.0 4.0 4.0 5.46
Downmgia onwissima var. omalisslma+ CamJllU1u1a.ceac 0.1 0.1 0.14
ElatiIleca1ifomica E1atinaceae 0.1 0.1 0.14
Epilobium densiflorum Onagraceae 0.1 20.0 20.0 21.32
Eremocarpus secigerus Euphorbiaceac 0.1 0.1 0.14
Erodium boays* Genniaccae 0.7 0.7 0.96
Erodium cieutarium* Geraniaceac 0.1 0.1 0.14
Elyngium vaseyi+ Apiaceae 15.0 30.0 30.0 40.98
Hemizonia fiu:hii Asll:raceae 02 0.8 0.8 1.09
Hordeum nwinum ssp. gussoncanum* POlU:ae 3.0 2.0 3.0 4.10
Lyduum hyssopifolia* Lytluacaceae 1.0 0.5 1.0 1.37
Medicago polymorpha* Fabaccae ·0.1 0.1 0.14
Mimulus tticolor+ SCropbulariaceae 02 02 027
Momia fomana+ Pon"l'caeeae 0.1 0.1 0.1 0.14
MyOSllJU$ minimvs+ RanIll1Cll1aceae 0.1 0.1 0.14
Pilularia americana+ Manileaceae 0.1 0.3 0.3 0.41
P1agiobodlrys gra=i+ Bornginarne 1.0 02 1.0 1.37
P1agiobodlrys leptOdada+ BoragiJlaceae 0.2 02 027
Plagiobodlrys S1ipiwus var. miClalldlus+ Bozaginaceae 7.0 7.0 9.56
Psilocarphus oregonus+ Asterarne 0.1 0.5 0.5 0.68
RammcuJus bouariensis var. ttisepalus+ Ran111lCUlaceae 1.0 0.1 1.0 1.37
Silene gallica* Cazyophyllac:eae 0.1 0.1 0.14
Trifolium depauperatum var. amplec:tens Fabaceac 0.1 0.1 0.14
Trifolium depaupera1um var. depwperatum Fabaceac 0.1 0.1 0.1 0.14
Vaanica peregrina ssp. xalapeusis Saopbulariaceae 0.1 02 02 027
Vulpiabromoides* Paaceae OJ 0.1 0.14

TOTAL VEGETATIVE COVER 15.0 6i:4 732 iiii.iiO

baR: soil. rocks. or cobbles 1.0 35.0
S13JIding water 90.0
animal droppings 1.0 0.5

TOTAL ALL COVER CATEGORIES Ii7.O 103.9

Relative Cover Contributions

Richness and Diversity

Species Riclmcss - All P1aIus

Species Richness :VemaJ Pool Endemics+
Species Riclmcss • Other Plants
Species Ric:bness • Non-Native Species*

Shannon Weaver Index (Diversity) • H'

29

12
9
8

1.82
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Table 5: Vernal Pool C ~
Merced Cotmty Streams Project, Castle Dam Unit

Absolute Absolute Maximum Maximum
% Cover % Cover Absolute Relative

Species Name Family 3/6/95 4123195 % Cover % Cover

Bromus hol'deaceus- Poaceac 0.2 0.2 0.31
ca1aDdrinia cilial:a Ponulac:accae 0.1 0.1 0.16
Callitriche margina!a+ Callitrichaccac 0.5 0.5 0.5 0.78
Cclastium g10memume Caryophyllaceae 0.2 0.2 0.31
CrassuJa aqualica CI'lISSIIlaceae 1.0 3.0 3.0 4.69
CrassuJa tiliaeae CI'lISSIIlaceae 0.1 0.1 0.16
DoWDingia bicomUl3 var. biconllna+ Campanulaccae 0.2 0.2 0.31
Downingia omatissima \IV. omatissima+ Campanulaccae 1.0 1.0 1.56
Eleocbaris macrostaehya Cypcraccac 0.2 0.2 0.31
Epilobium brachycarpum 0IIIgracae 0.1 0.1 0.16
EpUoblum dCllsifiorum 0Dagraceae 0.1 8.0 8.0 12.52
Eremocarpus saigcrus Euphorbia=le 0.1 0.1 0.16
Erodiumbo~ Geraniaeeae 0.1 0.2 0.2 0.31
Elyngium vascyi+ Apiaccae 22.0 25.0 25.0 39.12
Hcmizonia fitchii Asaeraceae 0.3 '2.0 2.0 3.13
HolOCllJ)lba viJgaIa ssp. virpra Asaeraceae 0.1 0.1 0.16
Honfeum mariDum ssp. gussoncanume Poaceae 1.0 1.0 1.0 1.56
JUIIClIS bufoDius var. occidaua11s Juncaceae 0.1 0.5 0.5 0.78
Laauca serriolae As1enlceaC 0.1 0.2 0.2 0.31
Lolium pcreMe- Poaceae 0.1 0.1 0.1 0.16
Lupicus bicolor Fabaceae 0.1 0.1 0.16
LydIrum hyssopifoliae Lyduacaccae 3.0 4.0 4.0 6.26
Mimulus guUlJIUS Scrophulariaceac 0.1 0.1 0.16
MimuJus tricolor+ Scrophlllariaceac 0.3 0.3 0.47
Navanetia leucoccphala ssp. leucocepbaia+ PolanoJW:CllC 1.0 1.0 1.56
Phalaris lemmonii Poaceac 0.1 0.1 0.16
PUuIaria amcriana+ MarsU=:cae 0.5 0.5 0.78
Plagiobolhrys gr=lei+ Bomginaccae 0.5 0.2 0.5 0.78
Plagioboduys stipila%us var. micramhus+ Boraglnac:ac 10.0 10.0 1S.6S
Poaannua· Poaceac 0.2 0.1 0.2 0.31
Polygonum lUaIISlnIme Polygonaceae 0.1 0.1 0.16
PsiiOCiVphus bnMssimll$ var. brevissimus+ Asleracae 3.0 3.0 4.69
PsUOCiVphIl$ oregonus+ As1eraecae 0.2 0.2 0.31
Rammculus aquatills var. hlspidulus Ranunculaceae 0.3 0.3 0.47
Stellaria mediae Caryophyllaceae 0.1 0.1 0.16
Trichostema 1ancco1ala LamW:eae 0.1 0.1 0.16
Trifolium depauper.uum var. amplectens Fabac:cae 0.1 0.3 0.3 0.47
Trifolium gnci!eII1IIlII var. gmilCllbIlll Fabaceae 0.1 0.1 0.16
Veronica pcRgJina ssp. xalapcnsis Scrophulariac:cac 0.1 0.1 0.16

TOTAL VEOETATiVE COVER 29.8 6IT 63.9 'i'OO:OO

bare soil rocks.. or cobbles 1.0 35.0
mnding water 90.0 1.0
b'Yophytes and lichens 0.1
wmaJ droppings 1.0 0.5
liner, garbage, olber 0.1 0.1

TOTAL ALL COVER CATEGORIES 122.0 99.4

Relatiye Cover Contributions

Richness and DiversitY

Species Richness - All PlanlS

Species Richness --Vcmal Pool Endemics+
Species Richness - Otber Natives
Species Richness - Non-NaIivc Speciese

Shannon Weaver Index (Divenity) - H'

EXHIBIT F
Sheet 31 of 62

39

II
17
II

2.20



Table 6: Vernal Pool 0
Merced County Streams Project, Castle pam Unit

Absolute Absolute MaximID11 MaximID11
% Cover %Cover Absolute Relative

Species Name Family 3/6195 4123195 % Cover % Cover

Brodiaea 5)). (vegetllive plant foliage) Liliaceae 0.7 0.7 1.04
Bl'Omus hordeaceus- Poaceae 1.0 1.0 1.49
Calandrinia ciliata Pom"'caceae 0.1 0.1 0.15
Callitriche marginaIa+ caIlitricbaceae 0.2 0.3 0.3 0.45
CenstiID11 glomeratwn- C8Jy0phyllaceae 0.2 0.2 0.30
Chamomilla suaveolens- Asteraceae 0.1 0.1 O.IS
CnssuIa aquatica Ctassulaceae 0.1 20.0 20.0 29.85
CJassuIa tillaea- Crassulaceae 0.1 0.1 0.1 0.15
Downingia bicomma var. bicomuta+ Campanu!aceae 0.2 0.2 0.30
Downingia omatissima var. omatissima+ Campanulaceae 3.0 3.0 4.48
E1aJine californica EIatinaceae O.S O.S 0.75
E1eoc1laris macrostaehya Cyperaceae 0.8 0.8 1.19
EpilobilD11 cIeIIsiflorum 0Ilagraceae 0.1 4.0 4.0 S.97
EIaDocarpus setigerus Euphorbiaceae 0.1 0.1 0.15
EroclilUD bouys- Geranial:eae 0.1 ·0.5 O.S 0.7S
EryDgiID11 vaseyi+ ApW::eae 12.0 12.0 12.0 17.91
Hemi20nia fltdlii Asteraceae 0.2 2.0 2.0 2.99
Holocarpha virga:a ssp. virgata Asteraceae 0.1 0.1 0.15
Honleum mariDlUD ssp. gussoneanum- Poaceae 1.0 1.0 1.49
Juncus bufonius var. occidentalis JIIIlClIceae 0.2 1.0 1.0 1.49
Lactuca semola- Asteraceae 0.2 0.2 0.30
Lclium perenne- Poaceae 0.1 0.1 0.15
LupiDus bicolor Fabaceae 0.1 O.t 0.1 O.tS
LytIuum hyssopifolia- Lyduacaceae 2.0 4.0 4.0 S.97
Medicago polymorpha- Fabaceae 0.1 0.1 O.IS
Mimulus tricolor+- Scrophulariaceae 0.5 0.5 0.75
Monna fontana+ Ponulacaceae 0.1 0.1 0.15
Pilularia americ:aDa+ Mmileaceae 0.1 1.0 1.0 1.49
Plagioboduys greenei+ Boraginaceae 1.0 O.t 1.0 1.49
Plagioboduys stipitatus var. miaanthll$+ Boraginaceae 7.0 7.0 to.45
Psilocarphus brevissimus var. brevissimus+ Asteraceae 0.3 3.0 3.0 4.48
Senecio vulgaris- Asteraceae 0.1 0.1 0.1 0.15
Sidalcea calycosa MalV8l:eae 0.1 0.1 0.15
Stellaria media- Caryophyllaceae 0.2 0.2 0.30
Tricbostema Ianceolata Lamnreae 0.1 0.1 0.15
Trifolium ciliolatum Fabaceae 0.1 0.1 0.15
Trifolium clepaupera!um var. amplectens Fabaceae 0.1 0.3 0.3 0.45
TrifolilUD gncilemum var. graeilentum Fabaceae 0.1 0.1 O.lS
Veronica peregrina ssp. xalapensis Scrophulariaceae 0.1 0.2 0.2 0.30
Vulpla bl'Omoides- Poaceae 1.0 1.0 1.49

TOTAL VEGETATIVE COVER Ii9 64.0 67.0 iOO]O

bare soil. roclcs, or cobbles 2.0 35.0
stulding water 90.0 1.0
algae or algal mauing 0.1
bryophytes and lichens 0.1
animal droppings 1.0 1.0

TOTAL ALL COVER CAlEGORlES 112.1 JOr.O

Relatiye Cover Contributions

Richness and Diyers~

Species Richness· All Plants

Species Ric:hness --Vema! Pool Endemics+
Species Richness· Other Natives
Species Richness· Non-Native Species-

Shannon Weaver Index (Diversity) • If

40

10
17
13

2.48
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Table 7: Vernal Pool E
Merced County Streams Proj~t, Castle Dam Unit

Absolute Absolute Maximmn Maximum
% Cover % Cover Absolute Relative

Species Name Family 3/6195 4123195 % Cover % Cover

Bromus hordeaccus- Poaceae 02 0.2 0.26
caJlilriche helcrophylla var. bolanderi CaJli1richaceac 1.0 1.0 1.30
caJli1richc nwginm+ CalIi1richaceac 0.5 0.2 0.5 0.65
CrassulaaqlWica Crassulaceae 0.1 15.0 15.0 19.51
DowniDgia omalissima var. omalissirna+ Campanulaccae 1.0 1.0 1.30
Epilobium dCIISiflorum Onagracmc 2.0 2.0 2.60
Eranoc:arpus setigcrus Euphorbiaceae 02 0.2 0.26
ErocIium bouys<' CieraDiaceae 0.1 0.1 0.13
Eryngium vaseyi+ Apiaccae 30.0 30.0 30.0 39.01
Hcmizonia fiu:hii Astenceae 0.1 0.3 0.3 0.39
Hordeum marinum ssp. gussollCllllUDl" Poaceae 2.0 1.0 2.0 2.60
JlIIICUS bufcmius var. occiclaua1is JIlIIClICae 0.1 0.3 0.3 0.39
JIUlCUS unciaIis+ JIlIIClICae 0.1 0.1 0.13
Lolium perenne- Poaceae 0.1 0.1 0.13
LytIuum hyssopifolia" Lythracaceat 0.5 ·0.5 0.5 0.65
NlIV3I1'eIia lcucocepha1a ssp. lcuc:ocepbala+ Polemouaccac 0.2 0.2 0.26
Pilularia americana+ Mmiltaeeae 2.0 2.0 2.60
Plagiobothrys gr=tci+ BoragiDaceae 1.0 0.1 1.0 1.30
Plqiobothrys stipiwus var. micnnthus+ Boragilw:eae 10.0 10.0 13.00
Psiloc:arphus bmissimus vat. btwissimus+ Astaaceae 0.3 10.0 10.0 13.00
RanUllCU1us bonariCllSis var. uiscpalus+ Ranunculaccae 0.1 0.1 0.1 0.13
Trichostema lanceclala Lamiaccae 0.1 0.1 0.13
Trifolium cIcpaupcralum var. dcpaupemum Fabaceae 0.1 0.1 0.13
Veronica peregrina ssp. xaJapemis Scroplwlariaceae 0.1 0.1 0.13

TOTAL VEGETATIVE COVER Jrr ""7J:7 76.9 'iOO:OO

bare soil. rocks, or cobbles 2.0 25.0
standing WIler 90.0
bIyophytes and IichCllS 0.1
animal droppings 1.0
lilla', garl:Jagc, other 0.1

TOTAL ALL COVER CATEGORIES 128.9 9i:7

Relatjve Cover Contributions

Richness and Djyersity

Species Richness - All PlaDts

Species Richness ..Vernal Pool Endcmic:s+
Species Richness· Other Natives
Species Richness· Non-Native Specics"

Shannon Weaver Index (DivCI'Sity) • H'
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Table 8: Vernal Pool F
Merced County Streams Project" Castle Dam Unit

Absolute Absolute Maximum Maximum
0/0 Cover % Cover Absolute Rclazive

Species Name Family 316195 4123195 % Cover % Cover

Bromus hordeaceus- Poa=ae 0.1 0.1 0.17
caJlilriche margiJwa+ Callilricbaceac 3.0 0.1 3.0 5.13
CennmcuJus minimus+ PrimuJaceae 0.1 0.1 0.17
CiceDdia quadr.mguJaris+ Oeatianac:eae 0.1 0.1 0.17
CrassuJa aquaIica CrassuIaccae 0.5 5.0 5.0 8.55
Downingia omatissima val. omatissima+ CamJllllluiaceae 0.1 0.1 0.17
Eremocarpus setigerus EuphorbJaceae 0.3 0.2 0.3 0.51
Erodium bolryS· Oaaniaceae 1.0 0.1 1.0 1.71
Erodium c:icuwium· Geraniacae 0.1 0.1 0.17
ElyDgiwn vaseyi+ Aplaceae 35.0 20.0 35.0 59.83
Hemizonia fltChii Asleraceae 0.8 2.0 2.0 3.42
Hordeum marinum ssp. gussoneanum· Poa.eeae 3.0 1.0 3.0 5.13
Isoeles on:uttii+ Isoetaceae 0.1 0.1 0.17
JWICUS bufonius val. oc::c:ideIUaIis Jum:aceae 0.2 1.0 1.0 1.71
Lythrum byssopifolia· Lytbm:aceae 1.0 ' 1.0 1.0 1.71
Mimulus lricolol'!' sc:rophulariac:eae 0.1 0.1 0.17
Myosurus minimllST Ran1mculaceae 2.0 0.5 2.0 3.42
Pilulariaamericua+ Malsileac:eae 0.1 1.0 1.0 1.71
Plagiobotluys greenei+ Boraginaceae 2.0 0.1 2.0 3.42
Plagiobotluys mpitanlS val. mic:r.whus+ Bomginaccae 1.0 1.0 1.71
Psi1oc:uphus bfevissimus val. brevissimus+ AsU:raceae 0.1 0.1 0.17
Psilocarphus oregonus+ Asleraceae 0.1 0.1 0.1 0.17
Tric:b<mema Janceoilla Lamiaceae 0.1 0.1 0.17
Trifolium depallperalum var. depaupemum Fabaceae 0.1 0.1 0.17
VuJpia bromoides* Poaceae 0.1 0.1 0.17

TOTAL VEGETATIVE COVER 49.2 34j) SIT 'iOO:OO

r- bale soil, roc:b, or cobbles 40.0 35.0
smnding water 20.0
algae oralgal malting 1.0 30.0
bl}'Ophytes and lichens 0.2
animaJ droppings 3.0 1.0
litlei'. garbage, other

TOTAL ALL COVER CAlEGORIES ""'ii3.4 lOO:O

Relatiye Coyer Contributions

Richness and Diversity
Species RicJmess • All PIws

• Species Richness· \'ernaJ Pool Endemic:s+
Species RicJmess • Other Nazives
Species RicJmess • Non-NaDve Species·

Shannon Weaver Index (Diversity) - H'

25

13
6
6

1.67
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Table 9: Vernal Pool G
Merced County Streams Project,. Castle Dam Unit

Absolute Maximum MaximlDDAbsolute
% Cover % Cover Absolute ReIaDve

Species Name Family 3/6195 4123195 % Cover % Cover

Brodiaca sp. (vegewive plant foliage) LUiaceae 0.3 0.3 0.36
Bromus hordeaceus· Poaceae 1.0 1.0 1.19
Calandriniaciliata Ponlilacaceae 0.1 0.1 0.12
Callitriche hetenlphylla var. bolanderi Callitrichaceae 2.0 2.0 2.38
Ca1Iitriche marginata+ Callitrichaceae 0.3 0.5 0.5 0.59
Cerastium g1omeratum· C3Iyophyllaceae 0.1 0.1 0.12
Cicendia quadrangularis+ CieDUanarae 0.1 0.1 0.12
Crassulaaqualica CrassuIarat: 02 5.0 5.0 5.95
Downingia omabssima var. onwissima+ Campilllwarae 1.0 1.0 1.19
Eleoc:lwis macrostaehya Cyperarae 1.0 0.3 1.0 1.19
Epilobium daJsi1lolUDl 0Dagrarae 2.0 2.0 2.38
Eremocarpus setigeNS Euphotbiarae 0.1 0.3 0.3 0.36
Erodium bouys· Oaaniaceae 0.2 02 02 024
Eryngium vaseyi+ Aplaceae 45.0 20.0 45.0 53.S1
Hcmizonia titchii Astmrac 02 . 2.0 2.0 2.38
Hordeum IIIlIriDum ssp. gussoncanum· Poaceae 2.0 2.0 2.38
Junc:us bufcmius var. occjdelltalis J~ 0.1 0.3 0.3 0.36
Junc:us unciaIis+ Junc:aceae 0.1 0.1 0.12
I.acluca sariola· Asterarae 0.1 0.1 0.1 0.12
LytIuum hyssopifolia· Lydlnlcaceae 1.0 2.0 2.0 2.38
Mimulus aicolor+ Scnlphulariarae 02 02 024
MyOSIlnlS minimus+ RaI1uncularae 0.1 0.1 0.12
Pbalarislemmonii Poaceae 0.1 0.1 0.12
Pilularia americana+ Mmilearae 0.1 5.0 5.0 5.95
Plagioboduys greenei+ Boraginaceae 1.0 0.2 1.0 1.19
Plagioboduys stipitasus var. micranthus+ Bcnaginarae 8.0 8.0 9.51
Psilocarphus brmssimus var. brevissimus+ Asterarae 0.5 3.0 3.0 3.57
Psilocarphus oregonus+ Asterarae 0.5 0.5 0.59

lSelIecio vulgaris· As:aaceae 0.1 0.1 0.12
Trifolium depauperatUm var. depauperanan Fabaceae 0.1 02 02 024
Veronica peregrina ssp. xalapensis Scrophulariarae 0.1 0.1 0.12
Vwpia bromoides· Poaceae 0.7 0.7 0.83

TOTAL VEGETATIVE COVER S2.S 55.0 """'iiT ioo:oo

ban: soil, rocks. or cobbles 1.0 45.0
S1lIIlding water 80.0 1.0
algae or algal mailing 1.0
bryophytes and lichens 0.1
animaJ droppings 0.5

TOTAL All COVER CATEGORIES ""'i34.6 lOIT

Relatiye Coyer Contributions

Richness and Diversity

Species Richness - All Plants

Species Richness -'Vernal Pool Endemics+
Species Richness • Other Natives
Species Richness - Non-Native Species·

Shannon Weaver Index (Divenit}') - It'
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Table 10: Species Richness and Diversity Comparison for the Vernal Pools
Merced County Stream Project, Castle Dam Unit

Pool A PoolS poole PoolD PoolE PoolF PoolG Mean StdDev
Number of Species
Endemics 17 12 II 10 10 13 12 12.14 223
Other Natives 13 9 17 17 9 6 12 11.86 3.87
Nolt*naUves 11 8 11 13 S 6 8 8.86 2.70
Tolal Species Richness 41 29 39 40 24 2S 32 32.86 6.66

Diyersity - H' 2.23 1.82 2.2 2.48 1.89 1.67 1.94 2.03 0.26

Species Richness
Crane Randl· Vernal Pools50_- _

.. .
• 30 ~I '

o
PoaI A PoaI B PoaI C PoaI D Pool E PoaI F PoaI G

• Endemics 101 Other Natives c NOfHl3Iives

Shannon Weaver Index (Diversity)
a-Ranch - Vernal Pools

PoaI A PoaI B Pool C PoaI D PoaI E Pool F PoaI G
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Table 11: Summary of aquatic (invertebrate) survey of vernal pools.

Aquatic (Invertebrate) - - - - - - Vernal Pool Designation- - - - - - -
Survey A B C D E E G

Eubranchiopoda(fairy shrimp)
LinderielIaoccidentalis x x x

Ostracoda(ostraoods) x x x x

Copepoda(copepods) x x x

Cladocera (dapbnia) x

Hydracerina(waret mites) x x

Diptera (fly, mosquito and X X X
midge I;arvae)

Hemiptera(waserboatmen, x x' x x
baclcswimmers & waterslridcrs)

Coleoptera(beetles) x x x

Odonata(dragonflyand x x
damselfly larvae)

Tadpoles (pacific tree frog) x x x x
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SCOPE OF WORK

BASELINE SURVEY FOR ENVIRONMENTAL COMMITMENTS AT
CASTLE RESERVOIR, MERCED COUNTY STREAMS PROJECT
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INTRODUCTION

The Merced County Streams, California, project was authorized by Section
201 of the Flood Control Act of December 31, 1970. Phase I of the project, the
Castle Dam Unit, includes Castle Dam and Reservoir on Canal Creek and a check
structure in the Main Canal. The environmental impacts for Phase I are discussed
in the EIS completed by the U.S Army Corps of Engineers (Corps) in 1980. In
addition, the EA published by the Corps in 1992 describes the impacts associated
with the construction and operation of the check structure on Main Canal.
Mitigation for the project was incorporated into the contract specifications for the
construction of the dam and into the maintenance manual.

A monitoring plan for environmental commitments was prepared and i;; to be
implemented as part of the operation and maintenance of the Castle Dam Unit.
The plan includes periodic evaluation of riparian mitigation measures and vernal
pools. The local sponsor has requested a baseline survey prior to taking over
operation of the project.

Project Location

The Merced County Stream Project is located in the easterly portion of the
San Joaquin Valley, between the Merced and Chowchilla rivers, in Merced and
Mariposa Counties, California. The project area lies to the east and north from the
city of Merced.

SCOPE OF WORK

The purpose of this Scope of Work is to provide a baseline survey that
documents the existing conditions of the vernal pools and riparian vegetation
within Castle Reservoir. Two tasks are required in this scope of work: (1) vernal
pool surveys and analysis, and (2) riparian surveys and analysis. Each task is
described below.

Task 1: Vernal Pool Surveys

Several vernal pools exist within the Castle Reservoir area and may be
infrequentjy flooded. The location of these pools is shown on Attachment A. The
long-term affect of infrequent flooding on vernal pool flora and fauna is unknown.
A baseline survey is required to document pre-project conditions. The local
sponsor will be required to conduct monitoring surveys if and when the vernal
pools are inundated by project operation.
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Previous Surveys

Coordination with the U.S. Fish and Wildlife Service in 1988 indicated that
several Federal candidate and proposed threatened and endangered plant and
invertebrate taxa might be found in the area. As a result, a series of five field
surveys were conducted by Roy Woodward (1988-92) to locate potential sensitive
plant species and habitats in the Castle Reservoir area. During the last two years
(1991 and 1992), invertebrates were also targeted in the surveys. No rare plant or
invertebrate species were discovered in the reservoir area during any of the
surveys. However, during the 1992 survey of some vernal pools just outside the
reservoir zone, Woodward found vernal pool fairy shrimp (Branchinecta Iynch/l and,
California Underiella (Underiella occidentalis). The vernal pool fairy shrimp is listed
as a Federally threatened species.

Sampling Methodology

Vegetation

At a minimum, the baseline survey will target 3 to 4 plant species that best
represent these vernal pools. The survey should include a determination of plant
species composition and a cover estimate by the target plant species, vegetative
litter, bare soil, rock, and animal disturbance, if any. Any standard quantitative
assessment method which provides a statistical comparison of results is
acceptable. Each pool should be surveyed twice during each sampling year, once
between February 1 and April 1, and a second time between April 2 and June 15
(there should be a minimum of at least two weeks between sampling periods).
Also, the dimensions of each pool, as defined by vegetation (average width and
length, not depth), will be measured and approximate scale sketches made. The
presence of any listed or candidate plant and/or invertebrate species should be
noted.

The contractor should inform appropriate landowners at least three days in
advance of any field visits and obtain approval for access.

Invertebrates

At a minimum, monitoring will consist of a determination of the presence of
absence of hatched individuals, and a qualitative assessment of the density of each
species of the following invertebrate taxa (egg collections, soil sample collections,
or hydrations are unnecessary):

a. vernal pool tadpole shrimp (Lepidurus packard/)

2
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b. vernal pool fairy shrimp (Branchinecta /ynchl1
c. California Iinderiella (Linderiella accidenta/is)
d. conservancy fairy shrimp (Branchinecta canservatio)
e. longhorn fairy shrimp (Branchinecta /ongiantenna)

Each pool should be surveyed in conjunction with the vegetation sampling.

Task 2: Riparian Surveys

The Corps and the local sponsor committed to a number of mitigation
measures for riparian habitat. They are briefly described below. A more detailed
description of these commitments can be found in the Septemt;»er '1992 Final
Environmental Assessment for check structure of the Castle Dam Unit. These
environmental commitments are complete.

A. Live vegetation along Canal Creek will be left as is except for those areas
to be used for borrow and construction. Dead, fallen trees and other debris
in the storage pool that present a safety hazard to the dam will be removed.

B. Grade borrow areas to create 2 swales low enough so that riparian will
reestablish. ~

C. Fence 80 acres within the storage pool (borrow areas plus an additional
47 acres), to preclude grazing by livestock. This area will be allowed to :
revegetate naturally.

D. Topsoil will be stockpiled during construction and later applied to the
mitigation (graded borrow area), and other disturbed areas.

E. Disturbed areas will be reseeded with native grasses recommended by
the FWS. Disturbed areas were seeded, but not with a native mixture.

F. Brush piles to provide cover for upland species will be created on the
mitigation lands just outside the storage pool. Attachment C shows the
location of these brush piles.

The baseline survey for riparian should include the following items. A
sample checklist is shown in Attachment D.

A) .Condition of the fences at the mitigation area. Note areas that need
repair.

3
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B) Describe condition of the brush piles.

C) Within the fenced mitigation area (approximately 80 acres as shown on
Attachment C), describe condition of riparian revegetation. Note whether or
not riparian is colonizing the area. Note any disturbances - human,
livestock, or other animals. If area does not appear to be revegetating with
riparian, make recommendations for remediation measures. Provide a
schematic drawing noting the location of any new/young riparian.

D) Provide a qualitative description of the existing riparian within the
reservoir. This should describe the health and vigor of the existing stand
and describe whether any recruitment of new growth is taking place.

E) Provide photographic documentation of both the existing riparian and the
newly established riparian within the mitigation area.

F) Note any wildlife or bird use of the area.

REPORTING

The contractor is required to submit both a draft and final report. The draft
report is to be complete in all aspects. Three copies of the draft report are
required. Following Corps review and comment of the draft report, a final report
shall be provided that incorporates comments as appropriate. Three copies of the
final report are required. The draft and final reports should contain the following
sections: .

Section I - Executive summary and introduction, a brief summary of the results,
and any proposed changes to the monitoring plan.

Section II - Vernal Pool Vegetation Chapter:

1) Detailed description of sampling method including justification for use of
the method.

2) Explanation of methods used for taxonomic descriptions of plants. The
location of any voucher specimens should be noted. Note: California threatened
or endangered plant species should not be collected without prior approval of the
California Department of Fish and Game (CDFG). If any special status plant
species, including state listed species, are discovered their identification must be
verified b'l.collections or detailed photographs.

3) Photographs showing representative vernal pools and characteristic plant

4
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species.

4) Compilation of vegetation data including tables showing plant species
composition by pool, and simple summations (totals,means,standard deviations) of
plant cover values by pool.

5) Maps with sketch drawings of pools and approximate dimensions as
measured in the field.

6) Data Analysis and discussion of results and findings. Include a
discussion of the monitoring procedure and techniques which might be modified for
future annual monitoring efforts.

7) Legible copies of original data sheets. These data sheets should contain
the date of the survey, names of the surveyors, number/names of pools, brief
description of pool location, measured dimensions of pools, and vegetation data.
Notes on the data sheet should also mention the hydrologic condition of the pool
and any signs of disturbance from livestock or humans.

8) Copies of any Natural Diversity Data Base forms submitted to CDFG.

9) Copies of significant vernal pool literature compiled for this effort.

Section III - Vernal Pool Invertebrate Chapter

1) Detailed description of sampling method including justification for use of
the method. The method should be sufficient to reasonably determine
presence/absence of hatched individuals of the target invertebrate species if a
viable population is present in the pool. Collection of specimens, if necessary,
should be made according to standard accepted techniques.

2) Explanation of methods used for taxonomic descriptions of invertebrates.
Cite any authorities referenced. The 10cation of any voucher specimens should be
noted. Note:- it is the responsibility of the contractor to obtain any necessary
collection licenses or permits from the state or federal governments.

3) Compilation of invertebrate data including tables showing invertebrate
species composition by pool and by pool site.

4) Data Analysis and discussion of results and findings. Include a
subjective discussion about the density of the target species and the
presencel.a.bsence of any other invertebrate taxa. Provide a qualitative assessment
of pool water turbidity and temperature as it relates to the target species. Include
a discussion of the monitoring procedure and techniques which might be modified ~
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r for future monitoring efforts.

5) Legible copies of original data sheets. These data sheets should contain
the date of the survey, names of the surveyors, number/names of pools, brief
description of pool location, and invertebrate data. Notes on the data sheet should
also mention the hydrologic condition of the pool, condition of water turbidity and
temperature, and any signs of disturbance from livestock or humans. If observed,
note the presence or evidence of any invertebrate predators (snakes, birds, etc.).

6) Copies of any Natural Diversity Data Base forms submitted to CDFG.

7) Copies of significant vernal pool literature compiled for this effort.

Section III - Riparian Vegetation Chapter

This chapter should provide a discussion of the items described under Task
2, Riparian Surveys, and the checklist shown in Attachment D. The checklist may
be included in this chapter, as well as any photographs taken to document the
riparian.

MATERIALS TO BE PROVIDED BY THE CORPS

The Corps will provide the contractor with copies of all previous surveys of
vernal pools within Castle Reservoir.

PERIOD OF SERVICE

The period of service for this contract is to extend to August 30, 1995.

SCHEDULE

The draft survey is due not later than June 30, 1995.
The final surve"y is due 20 days after the receipt of Corps comments.
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California Native Species Field Survey Form
Mail to:

Natural Diversity Data Base
Calif. Dept. of Fish and Game
1418 Ninth Street, 12th Floor·

Sacramento, CA 95814

IDatedof'FieldWork: 25-Jun-1995

For official use only:

Source Code: Quad Code: _

Elem. Code: ace. #: _

Copy to: Map Index #: _

Scientific Name: Ardea.·herodias - Casmerodius· albus .rookery

Collection? If yes: _

Species Found? [Xl [ ]
yes no Ifnot, why?

Total # Individuals:~ Subsequent visit? lXJyes [ ]no

Compared with your last visit: [ ]more [ ]same [ ]fewer

Is this an existing NDDB Occurrence? [ ] [Xl [ ]
yes. occ# no unk.

number Museum/Herbarium

Reporter: Roy A Woodward
8805 Daimler Way, Sacramento 95828
(916) 882-4137

In Association with:
Carol W.Wdham
1028 Cypress Lane, Davis. CA 95616
(916) 753-5872

Plant Information:

Phenology.
% flowering

Animal Information:

Rookery (breeding site) consisting of at least six nests in large tree
growing in shaDow water; two nests with young Great Blue Herons.

Location: (Please also atlach or draw a map on back)

Castle Dam ReselVoir on Canal Creek in Merced County. Approximately 6 miles NW of Merced and 2 miles NNE of

Castle Air Force Base.

1/4 SEC1/4 of

UTM: ------------
Landowner/Mgr: _

Elevation: 200 ft

T R1/4 SEC1/4 of

County: Merced

Quad Name: -.:.:Wi:.,::In:,:.:t:::::o:.:,n..:,7.:::.5::..' _

T R

Habitat Description: (plant communities. dominants, associates, substrate/soil, aspect/slope)

Small cluster of trees (Salix and Populus) growing in shallow standing water of pond (reselVoir). Two nests contained

young Great Blue Herons. One nest had an adult ~reat Egret sitting on it. Adult Great Blue Herons were obselVed

sitting on nests and branches as well as flying to and from the trees.

Other rare species? none obselVed

Site Information:

Castle Dam and ReselVoir on Canal Creek are part of the Merced County Streams Project and became operational in

1993. The rookery was not present at this loeation during preconstruction sUlVeys.

Overall site quality: [)excellent [X)good [ )fair [ ]poor Grazing: [X)none [ ]eatUe [ Jsheep [ Jather:

Determination: (Check one or more. fill in the blanks)
_ Keyed at a site reference: _
_ Compared with a specimen housed at _

_ Compared with a photo/drawing in: _
_ By another person (name): _

.£ Other: knowledge of taxa

Photographs: Slide Print
Plant/Animal

Habitat ...K.
Diagnostic Feature
Other: _

May we obtain duplicates? [X)~ [Jno
C~_.1BI_cww
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Carol W. Witham
1028 Cypress Laue

Davis, California 95616
(916) 753-5872

Statement of Qualifications

Extensive field experience in plant taxonomy and floristic survey methods. Familiar with many
California and Nevada plant communities including their raret threatened and endangered plants.
Experience in avoidance/mitigation planning plus habitat restoration/recreation.

Related Experience - biological consulting; contracts since 1989 include

Rare, threatened aud endaugered plant surveys for public and private concerns in a variety of
habitats in Calaverast Colusa, Contra Costa, El Dorado, Glenn, Lake, Lassen, Merced, Placer,
Plumast Sacramento, Shasta, Sierra, Solano, Tehama, Tuolumne and Yolo counties in California.
Field mapping, mitigation and species conservation guidelines preparation.

Wetland delineations for a large public utilities project in Alameda, Colusa, Contra Costa, Glenn,
Merced, San Joaquin, Shasta, Solano, Stanislaus, Tehama and Yolo counties. Coordinate field
personnel. Project included extensive mapping and plant community characterization for
mitigation restoration efforts. Additional wetland delineation work for public and private concerns
in Calaveras, £1 Dorado, Sacramento and Tuolumne counties.

Quantitative field sampling of vernal pool vegetation for a public utilities project in Colusa,
Glenn, Shasta, Solano and Tehama counties. Includes identification and mapping of rare plants,
data analyses, mitigation/restoration plan recommendations, liaison with restoration subcontractors,
construction monitoring, mitigation monitoring, mitigation parcel acquisition recommendations,
plus supervision and training of all botanical support personnel. Numerous other vernal pool
surveys and assessments in Butte. El Dorado, Laket Merced, Placer. Sacramento, Solano and
Sutter counties.

Quantitative field sampling of riparian vegetation along Bishop and Pine creeks in Inyo COUDty
and Mill Creek in Mono County. Refine field sampling protocol. Supervise botanists and
technical field support personnel. Mapping, data analyses, interpretation and reporting on a public
utilities FERC mandated monitoring project.

Focused rare, threatened and endangered plant surveys for Astragalus tener var. tener in
Solano and Yolo counties; /vesia webberi in Lassen. Plumas and Sierra counties in California and
Douglas and Washoe counties in Nevada; Gratiola heterosepala in Glenn and Tehama counties.

Wetland management plans for several wetland mitigation proposals. Review proposed wetland
manageme~t or mitigation plans; provide alternative recommendations and propose monitoring
guidelines.

Publications

Witham. Carol W. (Ed.). 1989. Jepson Prairie Preserve - field guide. The Nature Conservancy,
San Francisco, California. 67 pp.

Witham. Carol W. 1993. The role of vernal pools in the 1992 mass dispersal of Vanessa cardui
(Nymphalidae) with new larval hostplant records. J. Res. Lepidoptera 30(3-4):302-304.

Witham.- Carol and Greg Kareofelas. 1993. Take a walk in the forest with us: a brieftour ofthe
rain forest ecology ofHacienda Tropicale. Centro Ecologico Hacienda Tropicale, Caracas.
Venezuela. 34 pp.

Witham, Carol and Greg Kareofelas. 1995. On the Banks ofthe Cuyabeno: a brie/'our ofthe
rainforest ecology ofCuyabeno River Lodge. Nuevo Mundo Expeditions, Quito. Ecuador. (in
press)
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Carol W. Witham
resume (continued)

Honors & Awards

Outstanding Volunteer Service Award, The Nature Conservancy. 1989.

Rare Plant Conservation Award, California Native Plant Society. 1992.

Other Experience - personal research and volunteer work

Extensive distributional analyses and habitat studies of the rare, threatened and endangered plants
of California; rare plant reporting and mapping for a wide variety of taxa throughout northern
California and northern Nevada (I986-present).

Discoverer of a new species of annual Juncus in Shasta County, California (1992).

Rare plant monitoring for Fritillaria /i/iaceae, Gratiola heterosepaIa, Tuctoria mucronata and
Neostapfia colusana in Solano County; Cordylanthus paImarus in Yolo County; Fritillaria
plurijlora in Colusa County (1987-present).

Habitat restoration: riparian woodland in Solano County (1987-1990); Stipa PUlchra grassland in
Solano County (1992-present); Darlingtonia fen in Plumas County (1989); vernal pools in Glenn,
Solano, Shasta and Tehama counties (1992-present). Habitat creation: vernal pools and Stipa
cernua grassland in Yolo County (I 987:-present).

Chairperson, rare plant committee, Sacramento Valley Chapter, California Native Plant Society
(1989-present). Coordinate all herbaria, library and CNDDB researcher, plus illustrators and other
volunteers for upcoming rare plant infonnation booklets (1992-present).

Chairperson, plant watch committee, Sacramento Valley Chapter, California Native Plant Society l
(1989-present).

Member, University of California Davis-The Nature Conservancy Joint Management Committee
for Jepson Prairie Preserve (1988-1991).

Member, rare plant scientific advisory committee (RPSAC), California Native Plant Society state
wide association (199S-present).

Designer and ~l guide author, self-guided interpretative trail at the mc Jepson Prairie Preserve,
Solano County (1991).

Member. Committee to review Sacramento County Tree Preservation and Protection Ordinance
(1991).

Occasional field trip l~er for California Native Plant Society, Northern Nevada Native Plant
Society, The Nature Conservancy, and the Wildlands Program of the California Department of
Fish and Game, and a variety of other conservation groups (1987-present).

Volunteer docent, mc Jepson Prairie Preserve, Solano County (1986-1990). Volunteer docent
trainer, TNC Jepson Prairie Preserve, Solano County (1991-present).

Participant, Annual Inter-Institutional Haybaling Expedition (1989-present); University of
California Berkeley Museum of Paleontology-Far West Geoscience Foundation Joint
Paleobotanical Field Expeditions (1990-present); Annual Xerces Society Butterfly Count on Mount
Diablo (1990) and on Sonora Pass (1991).

Guest field investigator, biological inventory and ecotourism assessment Zona de Reserva
Geobotanica, Crater del Volcan Pululahua, Pichincha Province, Ecuador (Jan-Feb 1992); Centro
Ecologico Hacienda TropicaJe, Yaracuy State, Venezuela (Jan-Feb 1993); Reservade Produccion ~

Fawzistica Cuyabeno, Sucumbios Province, Ecuador "(Nov-Dec 1993).

References available upon request.
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ROY A. WOODWARD
8605 Daimler Way .
Sacramento, CA 95828
(916) 682-4137

EDUCATION:

Ph.D. in Botany, University of California, Davis 1986
M.S. in Range Science, Brigham Young University 1981
B.S. in Range Science. Brigham Young University 1979

EXPERIENCE:
1993 • Present: Sdence SpedaIist for Bechtel Corporation Environmental Technologies group in San
Franciseo. Serve as lead biological coDSUltant for Bechtel projects worldwide.

• Completed several Ecological Risk Assessments and oversaw field sampling programs for
CERCLAIRCRA sites and military base closures in Idaho and California

• Oversaw biological subconttaetors for 300 mile pipeline project EIRJEIS in California.

• Served as Biological Resources Supervisor for the installation of the PGT-PG&E Expansion
Pipeline Project which nms 1,100 miles from northern Idaho to centtaI California. Oversaw
biological subconttaetors and was responsible for coordination with government agencies and
local citizen groups for rare plant, wildlife. and restoration and sediment c~)Dtrol issues.

• Performed environmental assessments for Maheshwar hydroelectric project in centtaI India and
Teesta hydroelectric project in Himalaya mountains, India.

• Performed biological assessments for Moffett Field wind tunnel in California, Global Transpark
airport facility in North Carolina, Shell-Martinez refinery in California, and San Francisco Energy
Company's co-gen plant in California

• Designed and/or installed mitigation/revegetation plans for Space Launch Complex Project at
Vandenberg Air Force Base in California, Shell-Martinez refinery in California, SDG&E natural
gas pipeline crossing of the Otay River in California, Reynolds Metals project in New York., and
for a natural gas field and pipeline in south Texas.

Senior wndlife Biologist. Sopervisor, California Department of FISh and Game

Dr. Woodward served as Program Coordinator for the Nongame Bird and Mammal Program. This
program is responsible for over 600 species of wildlife including all state or federally listed species. He
was responsible for budgeting and administration for a one-million-dollar plus annual program. liaison
with other agencies including serving on national wildlife coordination committees, and department lead
person to develop complex wildlife conservation/management plans for public lands. Served as wildlife
representative on private lands stewardship committee and as department contact for several citizen
advisory groups, including environmental groups and development interests.

Senior State Piirk Resource Ecologist, California Department of Parks and Recreation

Dr. Woodward supervised five ecologists responsible for development of State Park General Plans. He
coordinated statewide Resource Management Projects and Stewardship Projects dealing with v~getation

management and general ecology in the State Park System. He had lead responsibility to reconcile
biological plans with cultural issues and served as prime citizen contact at public meetings.
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Roy A. Woodward -continued-

Associate State Park Resource Ecologist, California Department of Parks and Recreation

Dr. Woodward was responsible for the development of soil loss and erosion control standards for all off
highway vehicle areas in California. He chaired a multi-agency committee and secured citizen support for
all biological issues. He also administered development of a Geographical Information System used to
track revegetation projects and prepared revegetation plans and carried out restoration projects for beach,
desert. shrobland. and forest types.

Environmental Resource Planner, U.s. Army Corps of Engmeen, Sacramento District

Dr. Woodward conducted botanical surveys and resource inventory reviews for various dam and levee
projects and prepared restoration and monitoring plans; assessed the impact of military vehicle maneuvers
on Nevada desen vegetation; and sampled species composition and successional establishment of restored
vegetation on new islands fonned from dredge spoils in the Sacramento River Delta.

Post-Doctoral Researcher, Environmental Horticulture Department, UC Davis
Dr. Woodward conducted research ofcold and salt tolerance of eucalypblS and other hardwood species to

identify superior trees that can be vegetatively propagated and planted in biomass plantations in California.
He established over a dozen trial plantations throughout California.

Post-Doctoral Researther, Botany Department, UC Davis

Dr. Woodward conducted a rehabilitation and vegetation survey of the Tule Elk State Reserve for the
California Department of Parks and Recreation. He also conducted vegetation and meadow restoration
surveys at Calaveras Big Trees. Grover Hot Springs, and Washoe Meadows State Parks for the California
Department of Parks and Recreation.

Research Assistant, BotaDy Department, UC Davis

Dr. Woodward conducted a range vegetation survey in the arid Owens Valley, California. This project
was sponsored by NASA and involved identifying and quantifying vegetative cover and ecophysiology,
assessing plant phenology, and measuring plant spectral characteristics in order to estimate biome
production and species composition using advanced remote sensing techniques.

Forest Tedmician, California Department of Forestry

Dr. Woodward conducted research involving post-harvest conditions in coast redwood forests, including
baseline descriptions of natural vegetation, amounts and uses of harvest residue, residual stand growth, and
plantation success. He prepared reforestation plans for steep, highly erosive areas.

Research Assistant, Range Science Department, Brigham Young University

This research for Dr. Woodward's M.S. examined the mechanism employed by several arid rangeland
plant species to obtain soil nutrients on difficult to revegetate disttlrbed sites.

Range Technician, U.s. Forest Service Experiment Station

This project of the Shrob Sciences Laboratory at Provo, Utah involved revegetation of oil shale and coal
mine spoils in the Great Basin. Dr. Woodward performed extensive greenhouse work. field planting and
maintenance, and data collection and lplalysis of trial plantings on disttlrbed arid rangeland sites in Utah
and Colorado.

Botanist, Private ConsuItaDt

Dr. Woodward served as an environmental consultant in Amador County, California for several gold.
gravel, clay and lignite mines. He conducted pre-mining biological surveys, assisted with mine permitting
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IRoy A. Woodward -continued-

and EIR development, and carried out post-mining restoration and monitoring for over two-thousand acres
of forest. grassland, and wetland habitats.

Botanist, Private Consultant

Dr. Woodward conducted a survey of restored rangeland sites in the Elk Hills Naval Petroleum Reserve.
The survey included qualitative and quantitative sampling of revegetated oil drilling sites and roads. He
sampled over one-hundred separate sites and reported the results, including recommendations for future
revegetation efforts.

PROFESSIONAL ACTIVITIES:
Dr. Woodward has previously served as Secretary and President of the Sacramento Chapter of the Soil and
Water Conservation Society. He is an Eagle Scout and an active leader in Boy Scouting.

Professional Licenses & Societies:
Certified Professional Erosion and Sediment Control Specialist #434
California Native Plant Society (Serves on Vegetation Classification Committee.)
Soil and Water Conservation Society
Society for Ecological Restoration

Language Skills:
English - excellent
Spanish - fair
Russian - fair
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Photo I. March 1995. Brush piles near Castle Dam.

Photo 2. March 1995. Vernal pools upstream of Castle Dam.
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Photo 3. June 1995. Castle Dam and Reservoir with brush piles in background.

Photo 4. June 1995. Castle Dam and inundated willow and cottonwood trees in Castle Dam Reservoir.
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Photo 5. June 1995. Castle Dam Reservoir with inundated riparian trees.

Photo 6. June 1995. Inundated willow and cottonwood trees in Castle Dam Reservoir.
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Photo 7. June 1995. New willow growth on edge of Castle Dam Reservoir.

-

Photo 8. June 1995. Great blue heron and Great egret rookery in tree in center of photo. At least 6 nests
are in this tree and chicks were present when the photo was taken.
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Rating of Irrigation Intake
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RODNEY HUNT COMPANY
./', J:tJ jJ. ~'7

a/pul!?
ORANGE, MASSACHUSETTS, 01354, U.S.A.

July 19, 1991

Ford Construction Company, Inc.
605 Bellveau Road
Suite 253
Atwater, California 95301

.'

" '.

l·Hj~: :;i.~ ~:<,:,"; ':" .:-:. :
.. .- . .. ::: .~- :".:.:: ~.~

Vir," i·l ~.~,··.:_;,·~/..'.~..:,."o·; '.,. . ..•.. " " .. "0"' ~ i ....._ ." ..... ~ '. ": , i ...:
4025 "\1 •..•. '.' , --.. ' .. . .. " , ".; '':. ':r ',' ' :,;
FORM ~s f:..~i':'·L~~:~ .:.~'.. ~ :.' ..:; ,·.i • ;" 1-

EASO' N'S R' '-"U'·'l"; 1 •• '" "",; 'fc"oumti,;.R .. ::...:. O.tl_,,",n--" --

Mr. Martin Schumacker
Mr. John Bates

Attention:

Reference: Your Project 091-03
Rodney Hunt Shop Order U14077-2

Project: Castle Dam - Canal Creek, California

Gentlemen:

Enclosed you will find eight copies of the following revised drawings for
your approval:

Item III Castle Dam Inlet (1 Unit)

E-41419
C-21339
E-41365
F-12412-07
E-18686-03
F-ll050-09
E-15424-12
E-4333-08
E-26372
F-I0932
F-9323-44
14077-2
Catalog Cut:
Catalog Cut:

WCE82-4

!nst:
Assy:
Detail:
Detail:
Assy:
Detail:
Assy:
'Assy:
Assy:
Detail:
Assy:

90" X 114" Sluice Gate, Series Hy-Q 140
90" x 114" Sluice Gate. Series Hy-Q 140
87" x 114" Wall Thimble, F Section, 18" Deep
Internal Stem Guide
Wall Mounted Stem Guide
Lower Stop Collar
Wall Bracket
Floor Mounted Stem Guide
5-6012 Hoist
Pin and Locking Device for an F-6012 Hoist
Stem Cover
Rodney Hunt Material Specification Sheet
Amerlock 400
Amercoat 450HS
Calculation Sheet
Rodney Hunt Instruction Manuals (2 Copies)

Please re~urn one copy of each drawing marked approved or with your comments
as soon as possible. Please review the paint and materials stated on our
material specification sheet.

46 Mill STREET • TEL ~544-2511 • FAX 508-544-7204 Exhibit H
5 of 26



Ford Construction Company, Inc;
July 19, 1991
Page 2

The following comments and clarifications are a direct response to the
comments listed on their attach sheet dated 6/3/91 by the reviewer Mr. Gene
Ernst:

a). Drawing 8C-21339, 90" x 114" sluice gate, series Hy-Q 140, is desiped
for seating and unseating heads in excess of the design head specified
on sheet M-l, paragraph 2.

b). The frame will be designed and manufactured per paragraph 4 as speci
fied.

c). As stated on the Rodney Hunt Company's material specification sheet
814077-2, the wall thimble is made of cast iron ASTM A126 CL B.

d) • Drawing C-21339, assembly, 90" x
indicates that more than 2/3 of
when the disc is in the full open
disc are fully adjustable.

114" sluice gate, series Hy-Q 140,
the disc is contained in the guides
position. The bronze wedges on the

e). The sluice gate materials are stated on Rodney Hunt's material specifi
cation sheet 114077-2. The disc, frame and guides are cast iron ASTM
A126 CL B. The seat facing is bronze ASTM B21 CA 464. The sluice gate
disc has six top wedges and six side wedges on each side.

f). The stem material, as stated on the material specification sheet,
014077-2 is stainless steel ASTM A276 30~ CONDo A. The thrust nut and
the stem coupling material is Bronze ASTM B584 CA865. The stem guide
will be cast iron ASTM A126 CL B with bronze bushing SAE 660 193.

g). The material specification sheet has been revised to have
bolts, studs and fasteners to be stainless steel ASTM M'I'tf-!mr""l:lfil'J"!"'lIIJll'I1k F S-'J
and the stainless steel nuts to be ASTM F 594 304, co ~

h). The bevel gear-material is a hardened steel SAE 414.

i) • We are
stating
out of
crank.

enclosing for additional information, a calculation sheet
the maximum crank effort is 35.4 lbs. to break the sluice gate
the wedges and the -maximum running load is 27.9 lbs. on the

Exhibit H
60f 26

j). Paragraph 10 specifies a minimum 4 to 1 gear ratio. We have proposed a
two speed hoist prOViding a 4 to 1 ratio and a 12 to 1 ratio. The
maximum operating loads require use of a 12 to 1 ratio pinion shaft. On
the 12 to 1 pinion, an effect of 36 pounds is required. This meets the
40 lb. effort specification. Paragraph 10 also specifies the crank rpm

• "'"I



· .
Ford Construction Company, Inc.
July 19, 1991
Page 3

and gate speed. At 16 turns per minute of the crank on the 12 to 1
pinion, the gate will move .5311 per minute. At 16 turns per minute, the
crank on the 4 to 1 pinion, the gate will move 1.6" per minute but will
require an effort of 108 lb. crank effort which will initiate g~te

move. This ga~e is designed to be broken out of the wedges with the 12
to 1 pinion shaft. Most of the gate has been broken out of the wedges.
It should be completely open with a 4 to 1 pinon shaft.

k) • This 5-6012 hoist is furnished with a mechanical
completely filled with grease to prevent moisture
sealed housing and can withstand limited emersion.

shaft seals and ~s

from entering the

1). The 5-6012 hoist is furnished with directional arrows and open and"
close markers around the input shafts.

We are enclosing drawing F-I0932, detail, titled p1n10n locking device.
This covers each of the hoist stub shafts so they can not be operated
by any unauthorized person.

The resilient seal for the flush bottom gate is neoprene D 2000 which
meets your specification section 11.1 titled, Resilient Seals. The seal
is mounted on the bottom of tIte disc by the means of a retainer bar.
This leaves the frame invert flush with the bottom of the channel.

Rodney Hunt Company's 90" x 114" sluice gate, series HY-Q 140, is
furnished the same as sheet M-l, detail B. The only difference is that
the stop bar that we are furnishing is stainless steel ASTM A276 304,
CONDo A, instead of cast iron.

Please note that we have revised all Rodney . Hunt title blocks and removed
the statement that is inconsistently a contract clause 74D.

sl...11 ~.e ~~~S",.~ ;-F;~ ~~,~. -
/'

/'

e have revised our installation drawing with the use of a adjustable stop
collar as required by paragraph 10.

Exhibit H
7 of 26
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If I can be of any further assistance) please feel free to-contact us.

Very truly yours)

~~)W~
Peter V. West
Design Engineer

PVW:ged
Enclosures
/WP/C/PVW/FORD2

cc: J-M Squared &Associates) Inc.

..

",,\9
\
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Spillage - Eliminate all sources of ignition. Use
absorbent cleanup lIl.1terials. Place in separate,
closed, metal container.

Storage and disposal - Katerialsensttive to
llIlisture. Keep container tillhtly closed and
upright wilen not in use to prevent leakage and
misture absorption. Store in cool. wen
ventilated area at 40 to 100°F (4 to 38°C).
Dispose of in separate. closed, metal container in
aCCOrdance with all applicable regulations.

CAUTIOII - U'.PROPER USE AND fW«lUHG OF THIS
PRODUCT CAH BE HAlAROOUS TO HEALTH AHO CAUSE flRE
OR EXPUlSIOIl.

00 HOT USE THIS PRallUCT WITHOUT FIRST TAKING AlL
APPROPRIATE SAFm IiEASURES TO PREYeHT PROfERT'(
DAHAGE AlID lIlJURIES. THESE HEASURES HAY INCL1JDE,
WITHOUT lIlUTATIOH: Il1Pl!HEHTATIOH OF PROPER
VEHTILATIOIl. USE OF PROPER lNlPS, WEARING OF
PROPER PROTECTIVE CLO~lJlG AHO HASICS. TE1rrtNG AJlO
PROPER SEPARATION OF APPUCATIOH AREAS. COHSULT
YOUR SUPERVISOR. PROPER YEHTILATIOH AlID
PROTECTIVE KEASURES I!UST 8E PROVIDED DURING
APPLICATION AND DRYING TO KEEP SDLVEHT YAPOR
CONCEHTAATIOHS WITKIN SAFE UKITS AND TO PRQTECT
AGAlHST TOXIC HAZAROS. NECESSARY SAFay EQUIPKEIlT
IllIST BE USED AlIO YEHTILATIOII REQUIREMeHTS
CAREFUllY OBSERYED. ESPECIAlLY UI CONFINED OR.
ENCLOSED SPACES. SUCH AS TAlIK INTERIORS AlID
BUILDINGS.

THIS PROCUct IS TO BE USED BY THOSE 1O«lW1.EI1GASL£
ABOUT PROPER APPLICATION KETHODS. AHEilOH!'AXES tiD
RECOfflEJIDATIOH ASOIJT THE TYPES OF SAFm MEASURES
THAT "AY NEED TO BE ADOPTED BECAUSE THESE DEPEHD
011 APPLICATION ENVIRDIlMEHT MID SPACE, OF WHIQI
~.ERON· IS UHAWARE AND OVeR ~IQI IT HAS NO CONTROL.

IF YOU 00 HOT FUllY Uf(QERSTA:lD THESE WARHltlGS AlIO
1IlSTRUCTIOHS OR IF YOU CAltIlO! STRICTLY COl1PLY WITH
THEIt, DO HOT USE THE PRODUCT.

HOTE: Consult Code of Federal Regulations Title
29. LabQr,parts 1919, 1915 and 1916 concerning
aa:upational safety and' health standards and
regulations. as well as any other applicable
federal, state and local regulations on safe
practices in coating operations.

Notice: This product is {or industrial use only.

warranty

MIcron warrants its products to be free frem
defec:s in ~terial and wor~nship. Ameron's
sole obligation and Buyer's exclusive I"1!aledy in
connection with the productS shall be liClited, at
Ameron's option. to either replacement of products

.•. : ~ ~

not confoming to this warranty or credit to
Buyer'S account in the invoiced almunt of the
nonconfot'llling products. Ally claim under this
warranty mst be mde by Buyer to _ron in
writing within .five (5) days of Buyer's discovery
bf the claiad ·defect. but in no event later: than
tile expiration of the applicable shelf life. or
one year frem the delivery date, whichever is
earlier. Buyer'S failure to notify Mlercn of such
nonconfonnance as required herein shall bar Buyer
frem recovery under tIIis warranty.

Mleron makes no otller. warranties concerning the
prod:lct. Ho other warranties, Whether express.
ilq))ied, or statutory. such as warranties of
merchantability or fitness for a particular
purpose, shall apply. In no event shall Ameron be
liable for consequential 01" incidental damages.

Any rec:armendation 01" suggestion relating to tile
use o( the products made by Mlercn. whether in its
teChnical literature. or in response to specific
inquiry. or otherwise, is basel! on data believed
to be reliable: however. the products and
information are intended for use by Buyers having
requisite ski 11 and I:now-IIow in the industry, and
tIIere(ore it is (or Buyer to satisfy itself of the
suitabi lity of the products for its own pal"'ticular
use and it shall be deemed that Buyer has done so,
at its sole discretion andrist. Variation in
envlroMlent, changes in procedures of use. or
extrapolation of data may cause unsatisfactory.
results.

Limitation of liability

Amerun's liability on any claim of any kind.
induding claims based upon Imeroll'S negligence or
strict liability. for any loss or damage arising
out of. connected with. 'or resulting frem the use
of tile products, shall in no C3Se exceed the
purcllase jlrice allocable to the products 01" part
thereof which give rise to the claim. In no event
Shall Meron be Iiable for consequentiu or
Incide!'tal damages.

lOl North Bert')' Street
Brea, california 92622-1020

J. F. Kennedylaan 7
4191 K2 Gelder1llll1sen. The Jletherlands

(c) 1987 Ameron 4188 supercedes 9/B7

Printed in U.S.A.
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STE~.AS UP TO
2.00 OIA.

STEMS 2.25
TO 3.00 OIA.

4-.00 PIPE

ITEM GATE
HGT.

3.00 PIPE

I ITEM GATE
! HGT.

01 18.00
02' 20.00
03' 21.00
04 24.00
OS 30.00
06 36.00
07 42.00
08 48.00
09 54.00
10 60.00
II 66.00
/2 ,.' 72.00

, 26
27
28
29
30
31
32
33
34.
35
36
37

18:00
20.00
21.00
24.00
30.00
36.00
4-2.00
48.00
54.00
60.00
66.00
72.00

GATE
HEIGHT

PLUS,
7.50

GATE
HEIGHT

PLUS
6.00

P.V.C.
PIPE CAP,

"

f%~f£, ~

O!OOiu
CEMENTED JOINT

VENT HOLES

FIELD APPLIED
DECALS - FEEl' &
INCHES GRADUATION

6UTYRATE PIPE

78 003878 00

Exhlblt H
14 n-F 7.1\

I~ . .
~rr

14 . 84.00 39 84.00
I "-5- I #

15 90.00 40 90.00 I16 96.00 4-1 96.00 I --4-
STOP COLLAR

17 102.00 42 102.00 1_ 3- I
18 I 08 . 00"" 4-3 108.00 I "-2- I
19 I 14.00 ':;.:a 44 114.00 I I

~,

-- 1-
20 120.00 45 120.00 po: I - 0- 1£ PIPE SUPPORT21 126.00 46 /26.00 ~ ~--

22 132.00 47 132.00 ...
~E1

~~23 138.00 48 138.00
~ ...24 144.00 49 144-.00 0.75 rrrY~ '<Y...Y~

.
'" , ' t I

j :I'
f •

..
.

: ..- - -
I

: . -
~

'~
. ;d .........~_' .

~('.
, - 0- . --

- i

~'-
<

G REDRAV~ - NO CHANGE TF6 1-88. .. ' .. ..... .. ......
f ALT. CHANGE BY CJ<O DATE: . ~', ~

L'':':ROnNEY ·HU·NT··.. COMPANY, ORANGE, MASS. , 01364
.. .- ••• .. •••• .. ••• 0' ..... _"- _." •••• ..

ASSEMBLY : CLEAR STEM COVER FOR
5-5004, 5-5012, 5-5020, 5-5036
C 5-5054 CRANK OPERATED HOISTS ~
RE- TFB IDESIGNED IDATE 1-19-88DRAWN

CHECKED T"·-' I IAPPROVED ISCALE N. 1" . 5 .~ .: .....

T"!DE:': SYI.~BOL
IBM V Ofi:-'· ~O • DWG. NO. F-9323•__0••- ........_ .....______•_____ .0"



Semigloss

Standard. Rapid Response,
custom colors" and

. aluminum·

2

Physical Dataa

Finish

Color

Components

Curing mechanism Solvent rel~e and chemical
reaction between
components

\~lume solids (AST~I 02697 modifiedl
400 S3~±3S:

400AL SS9D ± 3%

Oz:.' film thickness (per coat) 5 to 8 mils
(l25 to 200 microns)

1 or 2Coats

nleoretic:l1 coveralZe"
1 mil (25 microns) ft;!/gai m:/L

400 1331 :32
400AL 1411 34.6

5 mils (125 microns)
400 266 6.5
-tOOA!. 252 6.9

vac Ib/gaJ gIL
'\lOO mixed 1.4 163

mi.-.:ecllthinned (Y: pt> 1.7 204
400AL mixed 1.0 120

mi.-.:ecllthinned (1Y: pt) 2.0 239
400FO mi.-.:ed 1.2 146

mi:<ecllthinned (Y: pt) 1.6 189

Temperature resistance 01)'
Temperature OF °C

continuous 200 93
intennittent 350 177

Flash point (SE1:-\) OF °C
400 resin 131 55

cure B5 29
400FO cure 87 30
400AL resin 110 43

cure 116 4-. ,
Amercoat~ S 67 19
:\mercoat 65 . 78 25
Amercoat 12 0 -IS

iP~aod~ci Data
• VaC-eompliuJlt
• High-performance general maintenance coating for new

or old steel

• Cures through wide temperature range

• Self-priming topcoat over most enning coatings

• Can be overcoated \\ith \\ide range of topcoats

• Compatible \\ith prepared damp surfaces

• Comoatible with adherent rust remainina on preo:lred
surfaces :l •

• 5 mils or more in a single coat

• Resists high bumidi~' and moisture

i

Amefi~~©©m~® 400 i
===::';';';;';';':;;;~~~~~~~~!l.a.-:_H....i9_h_"S...;..O_Im=id_s_e_p_o_x...y_c_-o...allZ:ti_n_g__~

T}'picaJ Uses
..\meriock 400 is used in those ar~ where blastin!!: is
impractic:l1 or impossible...\5 a maintenance coatin~,
Amerlock 400 protects' steel structures in industriaffacilities.
bridges. tank e.-.:teriors, marine we3thering. offshore. oil
tanks. piping. roofs. water towers and other exposures.
Amer!ock 400 h:JS good chemic:l1 resistance to spbshl
spillage. fumes aud immersion in neutr.U. fresh and S31t
water (see resistance table). Contact your Ameron represen
mtive for specific il1fonnation.

Outstanding Characteristics
Amerlock's low solvent I~'el meets VOC reqUirements.
reduces the chances for film pinholing and soh-ent eutr:lp
ment at the.substr:lte-coating interface. often 11 major c:luse
ofcoating failure with conventional epoxies :md lower solids
S)'Stems.

Amerlock 400 is a\'lli1able ina variety ofcolors. includincr

al
.:l

uminu~.a:ld therefore does not require 11 topcoat. For
e.uended weatherability or speci:1.l US~, a topc:oar: may be
desired.

Application Data Summary
See application instructions for romplele infonnntion on
surface preparation. environmental conditions, application
and safet)· precautions. To obt1in ma:olnum performance,
apply as recommended. Adhere to all safety precautions
dUring storage. handling. :lpplication and dl)ing periods.

CODE "8"
fiPROVED, SUBJECT TO tlJTATlOOS

CORPS OF ENGIHEERS...LU,S. ARfI't
SAaWfFHI'U Dlblf(ICT

Certified for approval by Ron Goldsberry
Date; 08-16-91

alifications
cmPS OF ENGINEERS aJtlEJfTCSl:

1. Apply coating per lloofaeturers instructions.
~. Observe safety precautions as per 1Ii1lUfaeturers
InstructIons.
3. Only lJUalifie~ personnel lIill be al loed to handle or
apply thIS materIa).
4. Tl}e ~ntractor sh~11 consult EPI 385-1-1 Section 12.E for
ventIlatIon and SectIon 07.Ic for respitaory requirements.
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o emr,l(: !!Ullr .o\naenlll r.:pracnraJitt.

This t<1ble is only.\ guide to show ~'PiC".I1 rellisbnces of
.~merlock400 aud -lOOAL. Check ,'tith \'Our Ameron
representllth-e for specific requirementS and corrosion
p'rotection nec.-US.

AmcrJock 400 Besisbncc= Table

Spl:lSh und FUIllr::i alld
Emimnlllcmt I 1I11n~ rsioll Spillag~ \\~.ctht"rill!!

-:100 -:lOOAL ·UJ{) -lOOAL -100 .wOAL
Acidic· F F C C
:\Ikalinl: E C E E
Sokents G C E E
Salt ' ....Iter E E E E E E
Water E E E E E E

F· F:air c·Ct.locJ £·~1I1!111

o "!lttr inurwnlon.
00 For coJtJrc:olltmsr u.:Jun 2 CQIJU oj-lOOM. Ilrr: used. -IOOAL rrd Clin be

used as fir:tt COI1r.

Recoatltopcoat time @ iO°F i21°C)

SYStem Maumum time
400/400 3 months
-l00 with 8611400 1 montll
400FD/400FD 2 weeks
400/450HS i cbvs
400FD/4S0HS 4 da~"S
400 or 400FDI2:H 1 da~
400 with 861/234 1 da~
4001Amershieid 1 month
o!OOFD/Amersnield i days
400 with 8611Amersrueld 2 weeks'

Note:· Fortopcotlts (finiSh coats) not listed. see product dauJ
sheetfor specific topcoat time limitations.

li.1 gim:

900 psi

Application Data'
Applied o\"er

~f~thou

Surface prep'lmtion

Steel. concrete. aluminum.
g:lh-anizing
Abmsh'e or \IInter blast.
meclloUlical d~ning -
:\irless or cOO\'tmtional sprolY.
Brush or roller m:lY require
additional coats.

Mi-ong r.ltio (by \"olume) 1 part resin to 1 part cure

Pot life (hours) °Fi"C 90132 iOl2l 50110 :32/0
wiD accelerator 400 1.5 2..5 <I ';

400FD cure l' 1.5 2..5 4
400Al. 3..5 5.5 10 15

\\'ith accelerator .;t:)O. 400AL 0..5 1 1.5 :)
861 @ 1 pU5-ga1 1l1:1.\imum

Pot life is period of time after mi:ane: that a five-~Ion unit
is sprayuble when thinned as recoml~lended. It it'possible
that mi:..ture ,,,ill appear fluid be~'Ond this tim~ per.':ld. but
spl"ll~ingand film build chatllCteristics may be impaired.

EmironrnentaJ Conditions
(During applic-.Ition. d~in~ and ~urin~) ,.

Tel11perolture . Air and Sunace
Amerlock 400 or 400AL -l0" to l22°F ( 4° to SO"C)
Amerlockwith 561 :!Oo to 12:!°F (-6~ to SO°C)
Amerlock 400FD cure :!O0 to E2°F (-6~ to SO°C)

At freezing temperatures. surface must be free of ice.

Thinner Ame:t:oat 8 or 65
Cleaner Amercoat l.2

Physical Propertiesa - Typical
Abr:1Sion resistance (AST~l D-:l.060)
1 kg 10aclllOOO ~-des weight loss

CS-li wheel 102 mg

Impact resistance (ASTs( D2i94)
Direct 24 in-Ib
Reverse 6 in.lb

Moisture vapor tr:lnSmission
(ASTM 01653)

:

Adhesion (A.STIrf D4541)

Performance Properties" - Typical
• Salt spl"lly (ASTM Blli) 3000 hours

Face blistering None

Humiditv (AST~( D224i) ;SO hrs
Face cCiTosion. blistering None

QUV weathering (Accelerated ulttaviolet C)'Cllc)
1000 hours

blistering None
gloss retention S6%

Immersion (NACE TM-Ol.ci9) fresh water 1 ye:u-
blistering None

None

450HS

3rd Coat··
None
None
None
None
None

-100

-lOO

Systems using Amerlock 400 or 400AL

1st Coat 2nd Coat··
400 None
400 450HS

:\mershield~

:!3-4
-l00• -100

Dimetcote.l) EZ-Il.
9. 9FT or 12

Dimetcote EZ-ll.
9. 9FT or 1.2
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Shipping Data
Pack:lging

2-gal unit

.S-gal unit

2· :md 5-gal units
l.g:ll resin in I-gal C:1I1

l-aal cure in l-aa! can
'" .::>2.5-gaJ resin in 5-gal C".In

2.5-gal t:ure in ~gaJ c:ln

...........



••'Wt rraJlIUIlt,ulcd

Warranty
Ameron watr.ultS itS products to be free from defects ill
materiul and worlml:msh:p. Amerolls sole oblig;ltion and
Bu~-ers exc1ush-e remed:.. in connection 'o\ith the products
shull be limited. at .-\tne:Olls option. to t:'icher replacement of
products not conforming to this'varrolnty or credit to
Bu\-ers account in the ill\'oit:l'd amount of th~ lIonc;onforlll
ingproducts. Any claim under this \\m-olIl~' must be made
bv Bu\'er to Ameron in 'o'o-ntin!?: within five (5) da\'S of BU'o'ers
discm=erv of the claimed def~t. bu't in no e\"ent bter th::n
th~ e~..piration of the appliOlble shelf life. or one yellr from
the delh'en' date. wniche'o'er is earlier. Buvers failure to
notifj; Ameron ofsuch nonconforml1llce :is reqUired herein
shall bar Buyer from recovery under this \ \'l1rnUlt:l

Ameron makes no other 'ov::IJ"r.lIlties concerning the prod
uct. No other warr:mties, whether expressed, impUed.
or statutorY, such as W:UT:lnties of merchant:lbiUtv or
fitness foraparticubr purpose, shall apply. In no event
sh:ill.-\Jneron be li:lble for co~equentiu1 or incident:tl
c:i:un:lges.

Any recommencbtion orsuggestion relating to use of the
products made by Ameron. whether in its technicullitero
ture. or in response to specific inquiry.-or otherwise. is based
on cbt3 believed to be relillble: howe\-er; the products :l..'1d
infot'ml1tion are intended for use by Buyers having requisite
skill and know-how in the industr'< and therefore it is for
Buyer to satisfy itselfof the suitabilit:.. of the products for its
own oarticular use and it shull be deemed t.h:lt Bu..-er h~
done·so. at its sale discretion und risk. \ilriation in environ
ment. changes in procedures of use. or e."Ctr.lpolation of tilta
may ouse unsatisf3Ctoty results.

. Shipping weight (approxill1:11.c)
2-g:tl unit Ius k~

r .Il}l) Cure ~..~ .'). ';'
-IOOFD cure 1" ., 5.5
-100 resin 1:3- e"..
-IOOALcure ~.1 5.5
-IOOAL resin 11.0 5.0

5...,:,':11 unit
-100 cure 31.5 14..1
-lUOFD c.:urc 3l.:! 1·1.2
400 resin :3.;.0 15.9
400ALcure 30.9 1·1.0
-IOOAL resin ~., as."

Shelf life when stored indoors :It -10= to 100°F (-10 to 3S°C)
is 1;..-eat from shipment date.

lmpruprru.te IJlld 11GlIdlUt~ ultllu .lJmnllcr am br 1="'''''1$ '''' llea/t/lllllli
cause firr oraplu.tion. SIljetl) prmlitlilll~~ illdlllit:d u:itll lilt aplJicatilll1
insuucrlDru.JunJJ be strier/I)fuIJuU:~/lilln/l~ all stunt;I.'.llIJlIIllillf? IUt: allli
drtjing prnDds.

a .vu'lII:riaJ:.tJ.ua lUllsubjtcr 10 IIOruu:I "U1lltif#CfUril~tu/fflfJICQ. aJ<lr
alllilatill!: ~tWlIC:U.

b W/lilt aqJ lJI;1I1 cu1Dn 11I111) .JUlIA: '1di'lU'llIl: /III U!~ill!;!. Do 1101 IU'
.o\mcmNll 861 u:il/I u;/Iilt ur ijellt a:l./~ /II' u:it/l -lOOFD ClIrC'. \I'illl U:/1I11.'
and lighl CDlun. oIOOFD CUR' ,;;;uc_ !/..aUU:ill~.

c Do IIDt ""Alnrrl«k ~oo.u. "11 1I;IIfC'I'JaUI!, slltfllct:S. DelII/lt UU' -IOOFD
CUR ~'illl"OU.u.lUin.

d .-\IWV;for applialtiollluua 011I1 ~lfftKt: ilTt::"",wntuos.

t: Do IIOl au caWn COlllGillmg /ftUi dllVlIUl:I.' pi!#"lnll.

f Sec trppliauiun iftstnu:tifJnsjol'ClIlIlplett: illfimllOtioll and SIIjttlJ
Pt'«IUIlioru.

Drying Time (A~"T:\l D1640)

Touch
861 °FfOC
Accelerotor Product 120149 90132 ;0121 50/10 32/0 201-6
1 ptiS gal System hrs hrs hrs hrs brs hrs
(18~j

None 400 1.5 4.5 9 28 96 NR-
400;\L 1 4 12 36 96 NR
400FD 0.5 1 2 B 24 48
cure

0.5 400 1.5 3 5 24 ;2 120
400AL 1 1.5 2.5 5 10 24

1 400 1 2. 4 15 48 96
400AL 1 1.5 2.5 5 10 24

:'-:11111:

1

~C)ne

0.5 or 1

Through
4011 C; 12 ::!O -10 140 !':H
41J1l:\L l); 7..5 ~4 -~ ~16 XH.-
41ll1Fl) 1..5 :') - .J.- 13 :3S 9Ci:...., ••,j

. curl'

40U 3- 6 10 30 96 ISO
"':OO.-\L ~ 4 9 2-1 -&S 120
·wo ~.·5 .5 9 2-1 ;2 lliO
-IOIJ.-\L ~ -1 - 16 36 ~O•

Curt' for Inunenion
days w\'s Juys days da'o'S davs

400 auJ ~ -1 21 NR NR
-IOtl.-\L
400FD 1 :) :3 ; 21 XR
cure

.,lOOalld 1 :) ;3 21 NR
-10UAL

Limitation of Liability
Ameron's Iiabilitv 011 anv c1ailll uf anv Idncl. including claims
based upun Amerons negligenc~ or strict Iiabilit:-; for any
loss or damage arising out ot: connected with. or resulting
from the use of th~ prouucts. shall in no C".1Se exceed th~
purchase price al1oC"olbl~ to the products or part thereot
which !ri....e rise to thl' claim. In no cvent shan Amcron bc
liable lor con:icqucntial or incidcnt:ll damages.
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.i1\n~]~~~@Bl
Protective Coatings
Division

Product Datal
Application Instructions

Amercoatl!l.450HS
Aliphatic polyurethane

Glossy topcoat

OUtstanding weather resistance with excellent
color and gloss retention

Resistant to broad range of corrosive atmospheres

FiniSh
Color
Col;lonents
Curing IllechaniSlll

Gloss
See color ca~
Z
Solvent release and
chemical reaction
between cemponents

Resists soi1 pickup - cleans easi ly

Cures through w~de temperature range

Hard, flexible, and abrasion resistant

Volume solids (AST" 02697 modified)
450KS 66~ ~ 3:
Clear coat 52: ~ ~

Dry film thickness per Coat 2 mils
(50 microns)

Typical Uses

As a finish coat where attractive appearance and a
vide range of corrosive resistance is required 
clumical plants, pulp and paper mills, off shore
platfonDS, petroleum refineries. containers.

Surface Preparation

Theoretical coverageb ft2/gal rsiL/L
(light colors) 450HS Clear 450HS Clear
1 mil (25 microns) lOS8 834 25.9 20.4
2 mils (50 microns) 529 411 12.9 10.2

VOC ~ lblgal gIL
Mixed 2.8 336
Mixed/thinned 3.3 395

Temperature resistance (Dry) OF °C
continuous ZOO 93
intennittent 250 121

- Unifonn appearance may require tlto coats on tankS
and other large structures previously coatlld with
contrasting primer or ;ntenr.ediate coat.

Flash point (SETA) OF °C
cure 96 35
resin 100 38
llIixed 98 31
M1ercoat 9Z0 134 57
Amercoat 12 0 -18

Topcoat COlor Substrate COlor
Dar~

Ho. of Coats \lIl;te Light COntrast
4S0ltS white 1 2 2
4S01lS-ml white 1 2
450KS pastels 1 Z
4S0HS-LTSTyellow, red,
orange 2 2 2

~ LT colors do not contain lead chromate pigments.

Concrete or primed steel
As per specific primer
or intenr.ediate
Airless or conventional
spray
1-2

Application Data
Applied over
SurfaC2 preparation

'lethod

Coats-

Application Equipment

Airless spray - Standard equipllent such as Graco,
DeVilbiss, Binks, Speeflo, or otbers having a 28:1
or higher~ ratio and a fluid tip with 0.013 to
D.Oll-inch (0.33 to 0.43 am) orifice.

The fol1wing is a guide; suitable equipllent frem
other manufacturers may ~e used. Changes in
pressure and tip size may be needed for proper
spray characteristics.

~ting performance, in general, is proportional
to the degree of surface preparation. Refer to
application instructions for specific primers and
inte~diate coats being used for application and
curing procedures. All previous coats must be
clean and dr-J. Aged epoxy coatings may require
~pecial treatment.

Application Procedure

Conventional spray - Industrial equipn!nt such as
DeVilbiss 1St or Sints BBR spray gun. Separate
air and fluid pressure regulators, mechanical pot
agitator and a lIXIisture and oil trap in main air
supply line are recommended.

Im!rcoat 4S0HS is pac~aged in two c~nents in
the proper proportions wllicll lllIst be mixed
together before use:

1. fluSh equipment with Amercoat 12 before use.
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Systems Using Amercoat 450HS

Chemical Resistance Guide (When applied over suitable
primer or intenmediate coat):

This table is only a guide. For specific recan
mendations, contact your Im!ron representative for
your particular corrosion protection needs.
Mlercoat 450HS is not presently recannended for
illJllers ion service.

r Amcrcoat 4S0HS resin Flammable. warning!
"'ntains acrylic copol)m!r resin, butyi acetate,
ketone and anmatic hydrocarbons. Lead chranate
in Salle colors. Vapor and spray mist can be
hannful. Irritating to eyes, skin, ~cous

aemranes, and respiratory systEm; can cause
headache, nausea, dizziness or asphyldation. can
be hanmful if inhaled, swallowed or absorbed
through the skin. Kidney and 1her damage can
occur. Possible skin sensitization. Excessive,
long-tenm exposure to lead-eontaining colors can
cause lead poisoning. Lead chranate is a cancer
suspect agent.

First aid - Overexposure to vapor or spray mist,
provide freSh air. Give artificial respiration or
oxygen if breathing is labored. For skin contact,
wash thoroughly IIi th soap and water. For eyes,
flushed iamediately vith plenty of vater for at
least 15 minutes and get l1ll!dical attention. If
slla \lOlled, do not induce vani t ing, Col 11
physician. If breathing difficulty persists or
occurs later consult a physician and have label
infonmation available.

Envirorm:!nt

Acidic
AU:aline
Solvents
Salt solutions

Acidic
Neutral
Alkaline

water

Splash & Funes &
Sp i1)age weatheri!'9

Very Good Excellent
Yery Good Excellent
Good Excellent

Excel1ent Excellent
Excel1ent Excellent
Exce11ent Excellent
Excel1ent Excellent

Hygienic practices - wash thoroughly
eating, SllOking or using washrocrn.
contaminated clothing before reuse.
contaminated shoes or leather ~terial.

before
Launder
Destroy

The follOlling are typical systems including Amercoc:.t
450HS, although its use is not necessarily re~tricted

to these combinations.

Fire - Slanl:et flames with dry chemical, carbon
dioxide or foam. .Ii!ar self-contained breathing
apparatus.

"t\aXillUll curing time at 70°F. (21 0 e) for epoxy
coatings varies IIhen overcoating with Amercoat 4S0HS:
383KS - 8 weeks; 400, 182, 83KS, 71 - 2 weeks; 400
plus 861 - 1 lIeek; 385 - 4 weeks; 385 plus 851 - I
week.

curl ng time - Rate of cud ng is dependent on
te:perature. At 65 to 7soF (18 to 24°C) a full cure
requires seven days. For many types of service.
coating may be used before final cure is attained.
See application instructions.

Hazards - Keep allay fran heat, sparl:s, arc and
open flame; avoid breathing vapor, dust, spray
mist Dr contact with eyes and skin. Use adequate
ventilation during mixing, application and drying
to .prevent concentration of solvent vapors and
other hazardous fumes. Reports associate repeated
and prolonged occupational overexposure to
solvents lIith permanent brain and nervous systEm
damage. wear protective equiptrent such as
goggles, face protection, gloves, full protective
clothing and properly fitted, tnosH certified
respirator during mixing, spraying and until all
vapors and mists are gone. In confined,
poorly-ventilated areas, use airline, hood-type
respirator and. explosion- and sparl:-PrDof
equipment. welding and cutting can produce
haZardous fumes and gases; follol1 the Mlerican
Hational Standard 249.1 - 1983, ·Safety in welding
and Cutting." For polyurethanes or isocyanates a
properly fitted, positive-pressure, air-supplied
respirator similar to TC19C tllOSK/MSHA is
suggested. Dried fi 1m of lead-containing colors
can be hanmfu1 i f chewed or Colten. Do not app1)'
on toys, furniture, or any interior or exterior
surfaces to which children rnay be canr.only exposed.

First"
Coat

Dimetcotef) 6, 9
or OE2-11

Amercoat 71, 83HS,
182, 185, Dr 385

AlllerlockE> 400

Intel'Rdiate
Coat

385 or
383HS

FiniSh
Coat

~50HS

450HS
4SOHS
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EXHIBIT I

DATA RECORDING TABLE
AND BACK-UP DATA

Midnight readings for CTlP and CCl as recorded since installation of the Data
Recorders at Castle Dam Pool and Canal Creek Stream Gage.

Castle Dam Pool Canal Creek
CTlP CCl

Date Pool Elev Gate Batt Stage Batt
(ft) (ft) M (ft) M

Table to be filled with actual data.

Exhibit I
Sheet 1 of 10
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H>....

0'"........
MIDNIGKI BEADINGSOrt

H CTl CTl CCl CTl CIl CCl CTl CTl CClPool Gate Stream Pool Gate Stream Pool Gate StreamElev Opening Stage Elev Opening Stage Elev Opening StegeDATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet)

29SEP1992 183.11 7.00 2.49 11NOV1992 183.33 7.00 2.49 25DEC1992 183.50 7.00 2.5130SEP1992 ,183.11 7.00 2.49 12NOV1992 183.34 7.00 2.49 26DEC1992 183.49 7.00 2.51
13NOV1992 183.33 7.00 2.51 27DEC1992 183.49 7.00 2.51010CT1992 183.11 7.00 2.49 14NOV1992 183.33 7.00 o 2.48 28DEC1992 183.56 7.00 2.51020CT1992 183.11 7.00 2.49 15NOV1992 183.33 7.00 o 2.48 29DEC1992 183.59 7.00 2.52030CT1992 183.10 7.00 2.49 16NOV1992 183.31 7.00 2.48 30DEC1992 183.57 7.00 2.52040CT1992 183.10 7.00 2.49 17NOV1992 183.31 7.00 2.46 31DEC1992 183.55 7.00 2.51050CT1992 183.10 7.00 2.49 18NOV1992 183.33 7.00 2.49

060CT1992 183.10 7.00 2.49 19NOV1992 183.33 7.00 2.48 01JAN1993 183.60 7.00 2.54070CT1992 183.10 7.00 2.49 ' 20NOV1992 183.33 7.00 2.48 02JAN1993 183.60 7.00 2.55080CT1992 183.09 7.00 2.21 21 NOV1992 183.33 7.00 2.48 03JAN1993 183.61 7.00 ' 2.54
090CT1992 183.09 7.00 2.16 22NOV1992 183.33 7.00 2.49 04JAN1993 183.55 7.00 2.52100CT1992 183.09 7.00 2.10 23NOV1992 183.34 7.00 2.49 05JAN1993 183.52 7.00 2.51110CT1992 183.09 7.00 2.06 24NOV1992 183.30 7.00 2.51 06JAN1993 183.57 7.00 2.54120CT1992 183.09 7.00 2.28 25NOV1992 183.29 7.00 2.51 07JAN1993 184.42 7.00 2.79130CT1992 183.09 7.00 2.39 26NOV1992 . 183.23 7.00 2.49 08JAN1993 184.85 7.00 . 2.91140CT1992 183.24 7.00 2.46 27NOV1992 183.25 7.00 2.48 09JANl993 184.66 7.00 2.88150CT1992 183.11 7.00 2.45 28NOV1992 183.22 7.00 2.48 10JAN1993 184.93 7.00 2.94160CT1992 183.35 7.00 2.45 29NOV1992 183.19 7.00 2.46 l1JAN1993 184.65 7.00 2.49170CT1992 183.28 7.00 2.51 30NOV1992 183,.17 7.00 2.4B 12JAN1993 184.85 7.00 2.96180CT1992 183.14 7.00 2.45 13JAN1993 185.53 7.00 3.36190CTl992 1B3.11 7.00 2.42 01DEC1992 183.28 7.00 2.51 14JAN1993 185.51 7.00 3.24200CT1992 183.11 7.00 2.42 02DEC1992 183.27 7.00 2.49 15JAN1993 185.15 7.00 3.09210CT1992 183.33 7.00 2.48 03DEC1992 183.29 7.00 2.49 16JAN1993 184.90 7.00 3.00220CT1992 183.29 7.00 2.51 04DEC1992 1B3.33 7.00 2.52 17JAN1993 186.11 6.99 3.72230CT1992 183.27 7.00 2.55 05DEC1992 183.32 7.00 2.54 18JAN1993 185.53 6.99 3.30240CT1992 183.26 7.00 2.49 06DEC1992 183.43 7.00 2.57 19JAN1993 184.68 6.99 2.91250CT1992 183.16 7.00 2.45 07DEC1992 183.49 7.00 2.63 20JAN1993 184.23 6.99 2.79260CT1992 183.11 7.00 2.40 OBDEC1992 183.55 7.00 2.63 21JAN1~3 184.25 6.99 2.76270CT1992 183.11 7.00 2.43 09DEC1992 183.49 7.00 2.61 22JAN1993 184.11 6.99 2.73280CT1992 183.10 7.00 2.40 100EC1992 183.46 7.00 2.57 23JAN1993 183.82 6.99 2.64290CT1992 183.11 7.00 2.43 11oEC1992 183.57 7.00 2.60 24JAN1993 183.60 6.99 2.58300CT1992 183.32 7.00 2.49 12DEC1992 183.54 7.00 2.58 25JAN1993 183.44 6.99 2.54310CT1992 183.29 7.00 2.49 13DEC1992 183.53 7.00 2.57 26JAN1993 183.36 6.99 2.49

14DEC1992 183.49 7.00 2.60 27JAN1993 183.33 6.99 2.4601NOV1992 183.27 7.00 2.48 15DEC1992 183.47 7.00 2.52 28JAN1993 183.31 6.99 2.4502NOV1992 183.28 7.00 2.46 16DEC1992 183.46 7.00 2.54 29JAN1993 183.31 6.99 -2.4503NOV1992 183.27 7.00 2.45 17DEC1992 183.51 7.00 2.54 30JAN1993 183.31 6.99 . 2.4304NOV1992 183.28 7.00 2.45 18DEC1992 183.50 7.00 2.52 31JAN1993 183.31 6.99 2.4205NOV1992 183.27 7.00 2.46 19DEC1992 183.48 7.00 2.51
06NOV1992 183.28 7.00 2.45 20DEC1992 183.48 7.00 2.51 01FEB1993 183.31 6.99 2.4007NOV1992 183.32 7.00 2.46 21DEC1992 183.49 7.00 2.51 02FEB1993 183.31 6.99 2.3908NOV1992 183.33 7.00 2.48 22oEC1992 183.49 7.00 2.51 03FE81993 183.32 6.99 2.4009NOV1992 183.33 7.00 2.49 23DEC1992 183.49 7.00 2.51 04FEB1993 183.33 6.99 2.4010NOV1992 183.33 7.00 2.49 24DEC1992 183.49 7.00 2.51 05fEB1993 183.52 6.99 2.45

---- ) J )
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MIDNIGHT READINGS
Cll Cll CCL Cll Cll CCL CTL eTL eelPool Gate Stream Pool Gate Stream Pool Gate StreamElev Opening Stage Elev Opening Stage Elev Opening StageDATE (Feet> (Feet) (Feet) DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet)

06F.E81993 : 183.59 6.99 2.46 22HAR1993 183.58 6.99 2.49 04MAY1993 188.92 6.99 5.7507FE81993 183.57 6.99 2.52 23MAR1993 184.17 6.99 2.51 05MAY1993 188.86 6.99 5.6908FE81993 186. 12 6.99 3.47 24MAR1993 186.93 6.99 4.13 06MAY1993 188.95 6.99 5.7209FE81993 185.64 6.99 3.36 25MAR1993 . 188.01 6.99 o 4.79 07MAY1993 189.01 6.99 5.7210FEB1993 184.74 6.99 2.90 26MAR1993 187.06 6.99 4.26 08MAY1993 189.17 6.99 5.81l1FEB1993 184.29 6.99 2.72 27MAR1993 186.21 6.99 3.78 09MAY1993 189.21 6.99 5.8112FEB1993 183.99 6.99 2.63 28MAR1993 186.25 6.99 3.75 10MAY1993 189.17 6.99 5.8213FE81993 183.77 6.99 2.55 29MAR1993 186.21 6.99 4.14 l1MAY1993 189.23 6.99 5.8514FE81993 183.61 6.99 2.51 30MAR1993 185.40 6.99 3.63 12MAY1993 189.15 6.99 5.8115FEB1993 183.53 6.99 2.45 31MAR1993 185.31 6.99 3.54 13HAYl993 189.29 6.99 5.8816FE81993 183.49 6.99 2.45 14MAY1993 189.37 6.99 5.9117FE81993 183.49 6.99 2.43 01APR1993 185.41 6.99 3.59 15MAY1993 189.38 6.99 5.9118FEB1993 183.75 6.99 2.52 02APR1993 185.27 6.99 3.53 16HAY1993 189.37 6.99 5.9119FEB1993 184.28 6.99 2.64 03APR1993 184.86 6.99 3.17 17MAY1993 189.43 6.99 . 5.76
20FEB1993 184.11 6.99 2.58 04APR1993 185.28 6.99 3.45 18MAYl993 189.27 6.99 5.8221FE81993 183.94 6.99 2.54 05APR1993 185.49 6.99 3.60 19MAY1993 189.35 6.99 . 5.8122fEB1993 183.76 6.99 2.51 06APR1993 186.39 6.99 4.26 20MAY1993 189.63 6.99 5.8823FEB1993 184.15 6.99 2.63 07APR1993 186.69 6.99 4.44 21MAY1993 189.66 6.99 5.9324FE81993 184.14 6.99 2.57 08APR1993 187.09 6.99 4.49 22MAY1993 189.77 6.99 5.9625fEB1993 184.01 6.99 2.52 09APR1993 187.48 6.99 5.01 23MAY1993 189.77 6.99 6.0026FE81993 183.92 6.99 2.51 1OAPR1993 187.21 6.99 4.79 24MAY1993 189.64 6.99 6.0027FEBl993 183.86 6.99 2.49 l1APR1993 187.26 6.99 4.76 25MAY1993 189.55 6.98 5.9728FE81993 183.79 6.99 2.46 12APR1993 187.27 6.99 4.71 26MAYl993 189.46 6.98 5.9113APR1993 187.16 6.99 4.67 27MAYl993 189.32 6.98 5.8501MARl993 183.74 6.99 2.45 14APRl993 187.93 6.99 5.10 28MAY1993 189.15 6.98 5.7902MAR1993 183.69 6.99 2.43 15APR1993 187.97 6.99 5.22 29HAY1993 189.16 6.98 5.7603MAR1993 183.66 6.99 2.42 16APR1993 187.99 6.99 5.19 30MAYl993 189.14 6.98 5.7604MARl993 183.65 6.99 2.40 17APR1993 188.69 6.99 5.49 31MAY1993 188.96 6.98 ·5.7805MAR1993 183.61 6.99 2.39 18APR1993 188.68 6.99 5.58
06MAR1993 183.59 6.99 2.37 19APRl993 188.37 6.99 5.46 OtJUN1993 188.82 6.98 5.7207MAR1993 183.62 6.99 2.33 20APR1993 188.58 6.99 5.48 02JUH1993 188.85 6.98 5.6908MAR1993 183.64 6.99 2.33 21APR1993 188.77 6.99 5.52 03JUN1993 188.84 6.98 5.6909HAR1993 183.63 6.99 2.33 22APR1993 188.89 6.99 5.64 04JUNl993 188.83 6.98 5.6910MAR1993 183.63 6.99 2.31 23APR1993 189.10 6.99 5.67 05JUN1993 188.79 6.97 5.67l1MAR1993 . 183.64 6.99 2.30 24APR1993 189.37 6.99 5.88 06JUH1993 188.76 6.97 5.6712MAR1993 183.65 6.99 2.27 25APR1993 189.37 6.99 5.91 07JUH1993 188.69 6.97 5.6313HAR1993 183.68 6.99 2.27 26APR1993 188.86 6.99 5.75 08JUN1993 188.66 6.97 5.6114MAR1993 163.71 6.99 2.27 Z7APR1993 188.84 6.99 5.55 09JUN1993 188.75 6.97 5.6015MAR1993 183.68 6.99 2.25 28APR1993 189.12 6.99 5.82 10JUH1993 168.73 6.97 5.6316HARl993 183.64 6.99 Z.ZZ 29APR1993 189.22 6.99 5.88 l1JUH1993 188.69 6.97 5.6317MAR1993 183.63 6.99 2.22 30APR1993 189.18 6.99 5.91 12JUN1993 189.15 6.97 5.6618MAR1993 183.61 6.99 2.16 13JUN1993 189.45 6.97 5.8519HAR1993 183.59 6.99 2.15 01HAY1993 186.98 6.99 5.82 14JUN1993 189.59 6.97 5.94

w~ 20MAR1993 183.57 6.99 2.09 02MAY1993 188.79 6.99 5.66 15JUN1993 189.69 6.97 6.03
o ::r 21MAR1993 183.57 6.99 2.04 03MAY1993 188.69 6.99 5.66 16JUNl993 189.75 6.97 6.09HI ....
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1-1 CIl CIl CCl CTL CTl CCl CTl CTL CCl
Pool Gate Stream Pool Gate Stream Pool Gate Stream
Elev opening Stage Elev Opening Stage Elev Opening Stege

OATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet)

17JUN1993 : 189.87 6.97 6.15 31 JUL1993 190.96 6.97 6.75 12SEPl993 188.98 6.97 0.03
18JUNl993 190.20 6.97 6.24 13SEP1993 188.82 6.97 -0.02
19JUN1993 190.38 6.97 6.41 01AUG1993 190.97 6.97 6.75 14SEP1993 188.75 6.97 -0.06
20JUN1993 190.61 6.97 6.51 02AUG1993 190.92 6.97 o 6.77 15SEP1993 188.67 6.97 -0.05
21 JUN1993 190.93 6.97 6.65 03AUGl993 191.02 6.97 6.77 16SEPl993 188.53 6.97 0.00
22JUNl993 191.05 6.97 6.69 04AUG1993 190.97 6.97 6.81 17SEP1993 188.46 6.97 -0.03
23JUNl993 191.01 6.97 6.72 05AUG1993 190.89 6.97 6.83 18SEP1993 188.45 6.97 -0.02
24JUNl993 191.13 6.97 6.75 06AUG1993 190.69 6.97 6.69 19SEPl993 188.35 6.97 '0.03
25JUN1993 191.10 6.97 6.77 07AUGl993 190.75 6.97 6.63 20SEPl993 188.29 6.97 -0.03
26JUN1993 191. 13 6.97 6.77 08AUG1993 190.87 6.97 6.71 21SEP1993 188.27 6.97 '0.05
27JUN1993 191. 15 6.97 6.78 09AUG1993 190.88 6.97 6.84 22SEPl993 188.33 6.97 . 0.00
28JUN1993 191.13 6.97 6.83 1OAUG1993 190.91 6.97 6.87 23SEP1993 188.33 6.97 0.00
29JUN1993 191.18 6.97 6.81 llAUG1993 190.89 6.97 6.89 24SEP1993 188.13 6.97 -0.08
30JUN1993 191.17 6.97 6.78 12AUG1993 190.76 6.97 6.72 25SEP1993 188.13 6.97 0.00

13AUGl993 190.81 6.97 6.81 26SEP1993 188.19 6.97 0.01
01JUl1993 191.23 6.97 6.80 14AUG1993 190.96 6.97 6.89 27SEP1993 188.24 6.97 0.00
02JUll993 191.20 6.97 6.80 15AUG1993 191.03 6.97 6.89 28SEP1993 188.29 6.97 0.00
03JUL1993 191.25 6.97 6.80 16AUG1993 190.11 6.97 '0.06 29SEP1993 188.42 6.97 0.00
04JUl1993 191.28 6.97 6.81 17AUG1993 190.32 6.97 '0.38 30SEP1993 188.37 6.97 5.49
D5JUl1993 191.29 6.97 6.83 18AUG1993 19Q.14 6.97 '0.50
06JUL1993 191.29 6.97 6.84 19AUG1993 190.02 6.97 '0.56 010CT1993 188.30 6.97 5.49
07JUL1993 191.23 6.97 6.83 20AUG1993 189.80 6.97 '0.68 020CT1993 188.24 6.97 0.00
08JUl1993 191.23 6.97 6.83 21AUG1993 189.63 6.97 -0.75 030CT1993 188.23 6.97 0.00
09JUL1993 191.23 6.97 6.81 22AUGl993 189.53 6.97 -0.80 040CT1993 188.23 6.97 -0.02
10JUll993 191.32 6.97 6.84 23AUGl993 189.39 6.97 -0.84 050CTl993 188.24 6.97 0.00
l1JUl1993 191.36 6.97 6.90 24AUG1993 189.25 6.97 -0.95 060CTl993 188.22 6.97 0.00
12JUl1993 191.33 6.97 6.93 25AUG1993 189.44 6.97 -0.95 070CTl993 188.14 6.97 .' 0.00
13JUL1993 191.21 6.97 6.89 26AUGl993 189.42 6.97 0.06 080CT1993 187.91 6.97 -0.05
14JUl1993 191.25 6.97 6.87 27AUG1993 189.10 6.97 0.03 090CT1993 188.02 6.97 '0.03
15JUL1993 191.26 6.97 6.87 28AUG1993 188.95 6.97 -0.05 100CT1993 188.05 6.97 -0.05
16JUl1993 191.32 6.97 6.90 29AUG1993 188.91 6.97 '0.08 110CT1993 188.02 6.97 "17JUl1993 191.37 6.97 6.95 30AUG1993 188.93 6.97 '0.08 120CT1993 188.00 6.97 '0.02
18JUL1993 191.39 6.97 6.96 31AUG1993 188.82 6.97 -0.06 130CT1993 188.04 6.97 0.00
19JUL1993 191.35 6.97 6.95 140CT1993 187.92 6.91 -0.02
20JUL1993 191.39 6.97 6.96 01SEP1993 188.42 6.97 '0.23 150CT1993 181.51 6.91 -0.09
21JULl993 191.49 6.97 6.96 02SEPl993 188.29 6.97 '0.38 160CT1993 187.73 6.97 -0.06
22JULl993 191.56 6.97 6.99 03SEP1993 188.29 6.97 -0.41 170CT1993 188.04 6.97 -0.02
23JULl993 191.49 6.97 7.02 04SEPl993 188.26 6.97 '0.41 180C11993 188.08 6.97 0.01
24JUL1993 191.14 6.97 6.89 05SEP1993 188.29 6.97 -0.41 190CI1993 188.13 6.97 0.01
25JUL1993 191.04 6.97 6.78 06SEP1993 188.67 6.97 -0.30 200CT1993 188.11 6.91 0.01
26JUL1993 190.94 6.97 6.11 01SEP1993 188.71 6.97 '0.21 210CT1993 188.09 6.91 0.01
27JULl993 191.04 6.97 6.72 08SEP1993 188.74 6.97 0.01 220CI1993 188.08 6.97 0.00
28JUL1993 191.01 6.97 6.75 09SEP1993 188.88 6.97 5.91 230CT1993 H H 0.00
29JUL1993 191.08 6.97 6.11 10SEP1993 188.95 6.97 0.06 2401:11993 " H 0.01
30JUL1993 190.97 6.97 6.78 11SEP1993 188.91 6.97 0.04 250C11993 " " 0.01

--- ) ) )
.s:-:
/
.p



--
~ 1

MIDNIGHT REAplNGS
CIl CIl CCl CIL CIL CCl CTL CIL CCl
Pool Gate Stream Pool Gate Stream Pool Gate Stream
Elev Opening Stage Elev opening Stage Elev Opening Stage

DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (feet) DATE (Feet) (Feet) (Feet)

260CT1993 M H 0.00 080EC1993 M H -0.11 21JAN1994 M H 0.24
270CT1993 H H 0.00 09DEC1993 H M '0.11 22JAN1994 H M 0.24
280CT1993 M M 0.00 10DEC1993 H H -0.11 23JANl994 M M 0.30
290Cf1993 M H 0.01 110EC1993 H H .. -0.11 24JANl994 M H 0.42
300CT1993 H M 0.04 12DEC1993 H M -0.11 25JAN1994 H H 0.4B
310CT1993 H M 0.01 130EC1993 H M -0.11 26JANl994 M M 0.51

14DEC1993 H H -0.11 27JAN1994 H H 0.49
01NOV1993 H H -0.33 . 150EC1993 H M -0.11 2BJAN1994 H H 0.4B
02NOV1993 H M '0.03 16DEC1993 H H -0.11 29JAN1994 H M 0.45
03NOV1993 H H -0.21 17DEC1993 M M ·0.11 30JAN1994 M H 0.43
04NOV1993 M H -0.02 10DEC1993 H M -0.11 31JAN1994 H H ·0.40
OSNOV1993 H H 0.00 19DEC1993 H H -0.11
06NOV1993 M H -0.09 20DEC1993 H H -0.11 01FE81994 H M 0.37
07NOV1993 H H -0.06 210EC1993 H H -0.11 02FE81994 H H 0.36
OBNOV1993 H H 0.00 22DEC1993 H H '0.11 03FE81994 H M 0.33
09NOV1993 H H 0.00 230EC1993 H H -0.11 04FEB1994 H H 0.31
10NOV1993 M M -0.06 24DEC1993 H M -0.11 05FEB1994 M M 0.30
11NOV1993 H H 0.00 250ECl993 H H -0.11 06FE81994 H H 0.27
12NOV1993 M H -0.02 260ECl993 H H '0.11 07FE81994 M M 0.25
13NDV1993 M H -0.06 27DEC1993 M H -0.11 OBFEB1994 M M 1.14
14NOVl993 H H -0.09 280EC1993 H H ·D.l1 09FE81994 H H H
15NOV1993 H M -0.03 29DEC1993 H H -0.11 10FEB1994 H M H
16NOV1993 H H -0.06 300EC1993 H H '0.11 llFE81994 H M H
17NOv1993 H M -0.03 310EC1993 H H ·0.11 12FEB1994 H H H
10NOV1993 H H -0.06 13FE81994 M M H
19NOVl993 H H -0.02 01JAN1994 H H 0.19 14FEB1994 M M M
20NDV1993 M H '0.05 02JAN1994 M H 0.19 15FEBl994 H H H
21NOV1993 M M -0.02 03JAN1994 M H 0.19 16FEB1994 M H H
22NOV1993 H H '0.06 04JAN1994 H H 0.19 17FEB1994 H H H
23NOV1993 H M -0.00 OSJAN1994 M M 0.21 18FEB1994 H H H
24NOV1993 H H -0.03 06JAN1994 H H 0.21 19FEB1994 H H 0.00
2SNOV1993 H M '0.05 07JAN1994 M M M 20FEBl994 M M M
26NOVl993 H H -0.03 00JAN1994 H H 0.21 21FE81994 M M M
27NOV1993 H H -0.05 09JAN1994 H H 0.21 22FE81994 M H H
20NOV1993 M H -0.00 10JAN1994 M H 0.22 23FE81994 M H H
29NOV1993 H H -0.11 l1JAN1994 H M 0.22 24FEB1994 H M H
30NOV1993 H M -0.11 12JAN1994 H H 0.24 25FEBl994 M H M

13JAN1994 M H 0.24 26FEBl994 M M M
010EC1993 H H '0.11 14JAN1994 M M 0.24 27FEB1994 M M M
020EC1993 H H -0.11 15JAN1994 M H 0.24 28FEBl994 M M H
030ECl993 H H -0.11 16JAN1994 H H 0.24
040EC1993 H H -0.11 . 17JAN1994 H M 0.25 01HAR1994 183.13 6.97 3.30
OSOEC1993 H M -0.11 18JAN1994 H H 0.25 02HAR1994 103.12 6.97 3.25

\J1~ 06DEC1993 H H -0.11 19JAN1994 H H 0.25 03HAR1994 183.12 6.97 3.22
o ::r 07DEC1993 H H -0.11 20JAN1994 H H 0.24 04HAR1994 183.12 6.97 3.19
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H CTL CTL CCl CTL CTL CCl CTl CTl CCl
Pool Gate Stream Poot Gate Stream Poot Gate Stream
Elev Opening Stage Elev Opening Stege Etev Opening Stage

DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet)

05HAR1994 • 183.38 6.97 3.15 18APR1994 189.22 6.97 5.52 01JUN1994 190.00 6.96 5.88
06HAR1994 . 183.25 6.97 3.12 19APRl994 189.11 6.97 5.49 02JUNl994 190.12 6.96 5.92
07MAR1994 183.20 6.97 3.06 20APRl994 189.24 6.97 5.49 03JUNl994 190.07 .6.96 6.03
08MAR1994 183.17 6.97 2.94 21APR1994 189.25 6.97 o 5.55 04JUN1994 190.14 6.96 6.01
09HAR1994 183.19 6.97 M 22APRl994 189.11 6.97 5.55 05JUN1994 190.23 6.96 6.09
10HAR1994 183.25 6.97 M 23APR1994 189.08 6.97 5.49 06JUN1994 190.30 6.96 6.07
l1MAR1994 186.51 6.97 3.03 24APR1994 188.95 6.97 5.50 07JUN1994 190.18 6.96 6.18
12MAR1994 187.37 6.97 4.09 25APR1994 188.82 6.96 5.47 08JUNl994 190.02 6.96 6.06
13HARl994 187.23 6.97 4.51 26APR1994 188.66 6.96 5.41 09JUN1994 189.96 6.96 6.01
14HAR1994 187.24 6.97 4.59 27APRl994 187.89 6.96 5.25 10JUN1994 190.19 6.96 6.09
15HAR1994 187.58 6.97 4.71 28APR1994 187.45 6.96 5.17 l1JUNl994 190.23 6.96 6.19
16HAR1994 187.91 6.97 4.83 29APR1994 187.17 6.96 5.05 12JUN1994 190.31 6.96 6.18
17MAR1994 187.97 6.97 4.99 30APR1994 187.08 6.96 4.98 13JUNl994 190.45 6.96 6.25
18MAR1994 188.25 6.97 5.01 14JUN1994 190.41 6.96 6.30
19MAR1994 188.46 6.97 5.08 01HAY1994 187.02 6.96 4.89 15JUN1994 190.49 6.96 6.36
20HARl994 188.85 6.97 5.13 OZHAYl994 187.10 6.96 4.77 16JUH1994 190.57 6.96 . 6.43
21HAR1994 189.45 6.97 5.41 03HAY1994 187.09 6.96 4.71 17JUNl994 190.59 6.96 6.48
22MAR1994 189.48 6.97 5.53 04HAY1994 187.58 6.96 4.65 18JUN1994 190.50 6.96 6.45
23HAR1994 189.76 6.97 5.55 05HAYl994 188.25 6.96 4.69 19JUNl994 190.66 6.96 6.43
24MAR1994 190.00 6.97 5.76 06HAY1994 188.65 6.96 5.08 20JUN1994 191.63 6.96 6.61
25HAR1994 189.73 6.97 5.70 07HAY1994 188.06 6.96 5.20 21JUN1994 192.39 6.96 7.15
26HARl994 189.62 6.97 5.65 OBHAY1994 187.64 6.96 4.83 22JUN1994 192.79 6.96 7.39
27MAR1994 189.22 6.97 5.50 09MAY1994 187.58 6.96 4.74 23JUN1994 192.29 6.96 7.35
2BHAR1994 189.52 6.97 5.49 1OMAY1994 187.61 6.96 4.75 24JUH1994 192.28 6.96 7.26
29MAR1994 189.61 6.97 5.65 l1MAYl994 187.64 6.96 4.74 25JUNl994 192.33 6.96 7.30
30HAR1994 189.56 6.97 5.64 12MAY1994 187.91 6.96 4.75 26JUN1994 192.41 6.96 7.33
31HAR1994 189.40 6.97 5.61 13HAY1994 188.27 6.96 4.95 27JUNl994 192.29 6.96 7.38

14HAY1994 188.49 6.96 5.10 28JUH1994 191.68 6.96 7.27
01APR1994 189.32 6.97 5.53 15HAY1994 188.80 6.96 5.23 29JUN1994 190.94 6.96 6.67
02APR1994 189.42 6.97 5.53 16MAYl994 188.80 6.96 5.34 30JUNl994 190.83 6.96 '6.61
03APR1994 189.38 6.97 5.56 . 17MAYl994 188.54 6.96 5.34
04APR1994 189.41 6.97 5.53 lBHAY1994 187.80 6.96 4.95 01JULl994 190.88 6.96 6.58
05APR1994 189.32 6.97 5.56 19MAY1994 187.32 6.96 4.63 02JULl994 191.01 6.96 6.72
06APR1994 189.33 6.97 5.58 20MAY1994 187.20 6.96 4.53 03JULl994 191.02 6.96 6.73
07APR1994 189.09 6.97 5.52 21HAY1994 187.17 6.96 4.51 04JUL1994 191.10 6.96 6.72
08APR1994 189.13 6.97 5.50 22HAYl994 187.44 6.96 4.51 05JULl994 191.09 6.96 6.75
09APR1994 189.13 6.97 5.55 23HAY1994 187.77 6.96 4.62 06JULl994 191.09 6.96 6.7510APR1994 189.07 6.97 5.55 24HAYl994 188.67 6.96 5.02 07JUll994 191.18 6.96 6.78l1APR1994 189.03 6.97 5.55 25HAY1994 189.02 6.96 5.49 08JUL1994 191.08 6.96 6.7612APR1994 189.06 6.97 5.52 26MAY1994 189.35 6.96 5.58 09JUL,994 191.11 6.96 6.72
13APR1994 189.07 6.97 5.52 27HAY1994 189.52 6.96 5.76 10JULl994 191.09 6.96 6.72
14APR1994 189.09 6.97 5.50 28MAY1994 189.48 6.96 5.76 l1JULl994 191.21 6.96 6.7315APR1994 189.28 6.97 5.47 29HAY1994 189.93 6.96 5.88 12JUL1994 191.34 6.96 6.8516APR1994 189.24 6.97 5.49 30MAY1994 189.87 6.96 5.91 13JUL1994 191.37 6.96 6.8817APR1994 189.31 6.97 5.50 31HAY1994 189.93 6.96 5.88 14JUL1994 191.38 6.96 6.87
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MIDNIGHI REAplNGS
eTl eTL CCl ell CTL eCl CIl CIL CClPool Gate Stream Pool Gate Stream Pool Gate StreamElev Opening Stage Elev Opening Stage Elev Opening StageDAlE (Feet) (Feet) (Feet) DAlE (Feet) (feet) (Feet) DATE (Feet) (Feet) (Feet)

15JUl1994 ~ 191.43 6.96 6.87 28AUG1994 190.22 6.96 6.21 100CT1994 186.74 6.93 4.3516JUl1994 191.59 6.96 6.91 .29AUG1994 190.20 6.96 6.21 110CT1994 186.98 6.93 4.5017JUl1994 191.68 6.96 6.88 30AUG1994 189.98 6.96 6.22 120CT1994 186.99 6.93 4.5618JUl1994 191.77 6.96 6.85 31AUG1994 189.82 6.96 .. 6.13 130C11994 187.02 6.93 4.5919JUl1994 191.88 6.96 6.90 140CT1994 187.13 6.93 4.6320JUl1994 191.93 6.96 6.90 01SEP1994 189.71 6.96 6.12 150C11994 187.23 6.93 4.5621JUl1994 191.81 6.96 6.94 02SEP1994 189.73 6.96 6.12 160CT1994 187.34 6.93 4.6222JUl1994 191. 73 6.96 6.87 03SEP1994 189.69 6.96 6.09 170CT1994 187.38 6.93 4.5723JUl1994 191.78 6.96 6.90 04SEP1994 189.69 6.96 6.06 180C11994 187.43 6.93 4.6224JUL1994 191.73 6.96 6.93 05SEP1994 189.52 6.96 6.03 190CI1994 187.65 6.93 . 4.6825JUl1994 191.72 6.96 6.88 06SEP1994 189.33 6.96 5.91 200CT1994 187.88 6.93 4.8626JUl1994 191.67 6.96 6.96 07SEP1994 189.16 6.96 5.82 210C11994 188.07 6.93 4.9227JUL1994 191.57 6.96 6.87 08SEP1994 188.88 6.96 5.73 220C11994 188.24 6.93 4.9828JUl1994 191.52 6.96 6.90 09SEP1994 188.87 6.96 5.70 230C11994 188.37 6.93 5.0129JUl1994 191.47 6.96 6.82 10SEP1994 188.81 6.96 5.70 240CT1994 188.67 6.93 5.1130JUl1994 191.46 6.96 6.87 11SEP1994 188.81 6.96 5.70 250CTl994 189.56 6.93 5.5831 JUL1994 191.33 6.96 6.90 12SEPl994 188.73 6.96 5.70 260CT1994 189.74 6.93 5.7713SEP1994 188.90 6.96 5.71 270CT1994 189.71 6.93 5.7101AUG1994 191.16 6.96 6.79 14SEP1994 188.88 6.96 5.71 280CT1994 189.69 6.93 5.6802AUG1994 191.21 6.96 6.73 15SEP1994 188.58 6.96 5.58 290C11994 189.67 6.93 5.6503AUG1994 191.28 6.96 6.75 16SEP1994 188.38 6.96 5.44 300CI1994 189.60 6.93 5.6204AUG1994 191.34 6.96 6.81 17SEP1994 188.35 6.96 5.37 310CT1994 189.65 6.93' 5.6105AUG1994 191.16 6.96 6.61 18SEP1994 188.21 6.96 5.32
06AUG1994 191.20 6.96 6.60 19SEP1994 188.14 6.96 5.28 01NOV1994 186.54 6.93 . 4.3207AUG1994 191.05 6.96 6.60 20SEP1994 188.14 6.96 5.29 02NOV1994 184.46 6.93 3.1308AUG1994 190.92 6.96 6.51 21SEP1994 188.15 6.96 5.31 03NOV1994 183.81 6.93 2.8009AUG1994 190.59 6.96 6.36 22SEP1994 188.14 6.96 5.34 04NOV1994 183.63 6.93 2.6710AUG1994 190.69 6.96 6.30 23SEP1994 188.06 6.96 5.28 05NOV1994 183.58 6.93 2.6211AUGl994 190.76 6.96 6.28 24SEP1994 187.77 6.96 5.11 06NOV1994 183.54 6.93 2.6112AUG1994 190.99 6.96 6.27 25SEP1994 187.67 6.96 5.07 07NOV1994 183.57 6.93 2.5913AUG1994 191.27 6.96 6.36 26sEP1994 187.69 6.96 5.10 08NOV1994 183.52 6.93 2.5914AUG1994 191.48 6.96 6.34 27SEP1994 187.68 6.96 5.10 09NOV1994 183.59 6.93 2.6215AUG1994 191. 70 6.96 6.34 28SEP1994 187.72 6.94 5.16 10NOV1994 183.52 6.93 2.5916AUG1994 191.85 6.96 6.36 29SEP1994 188.25 6.94 5.40 11NOV1994 183.48 6.93 2.5617AUG1994 191.83 6.96 6.39 30SEP1994 188.23 6.94 5.43 12NOV1994 183.45 6.93 2.5318AUGl994 191.77 6.96 6.42 13NOV1994 183.44 6.93 2.5219AUG1994 191.69 6.96 6.43 010CT1994 187.88 6.94 5.19 14NOV1994 183.42 6.93 2.5220AUG1994 191.49 6.96 6.39 020C11994 187.60 6.94 5.04 15NOV1994 183.49 6.93 2.5621AUG1994 191.35 6.96 6.37 030CI1994 187.37 6.94 4.87 16NOV1994 183.45 6.93 .2.5522AUG1994 191. 19 6.96 6.34 040CI1994 187.43 6.93 4.83 17NOV1994 183.45 6.93 2.5323AUG1994 191.14 6.96 6.31 050C11994 187.46 6;93 4.90 18NOV1994 183.38 6.93 2.5324AUG1994 190.57 6.96 6.39 060CT1994 186.89 6.93 4.53 19NOV1994 183.37 6.93 2.4925AUGl994 190.34 6.96 6.31 070CT1994 186.67 6.93 4.41 20NOV1994 183.38 6.93 2.52

-..J~ 26AUG1994 190.28 6.96 6.27 080CI1994 186.57 6.93 4.33 21NOV1994 183.37 6.93 2.5327AUG1994 190.25 6.96 6.24 090CT1994 186.51 6.93 4.29 22NOVl994 183.38 6.93 . 2.53o::r
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H HIDNIGHT READINGS
CTl CTL CCl CTl CTl CCl CTL CTl CCl
Pool Gate Stream Pool Gate Stream Pool Gate Stream
Elev Opening Stage Elev Opening Stage Elev Opening Stage

DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet)

23NOV1994 • 183.37 6.93 2.53 05JAN1995 H H 2.74 18FEB1995 183.16 2.01 2.11
24NOV1994 . 183.37 6.93 2.55 06JAN1995 M H 2.65 19FEB1995 183.16 2.01 2.08
25NOV1994 183.46 6.93 2.59 07JAN1995 H H 2.53 20FEB1995 183.32 2.01 2.37
26NOV1994 183.41 6.93 2.64 08JAN1995 M M o 2.41 21FEB1995 183.32 2.01 2.43
27NO\l.1994 183.37 6.93 2.59 09JAN1995 M H 2.40 22FEB1995 183.22 2.01 2.37
28NOV1994 183.35 6.93 2.62 10JAN1995 H H 3.24 23FEB1995 183.15 2.01 2.29
29NOV1994 183.33 6.93 2.62 11JAN1995 M H 2.55 24FEB1995 183.15 2.01 2.26
30NOV1994 183.33 6.93 2.64 12JAN1995 H H 2.53 25FEB1995 183.14 2.01 2.29

13JAN1995 M H 2.32 26FEB1995 183.14 2.01 2.27
01DEC1994 183.33 6.93 2.64 14JAN1995 M M 2.77 27FEB1995 183.14 2.01 2.23
02DEC1994 183.33 6.93 2.64 15JAN1995 H H 2.85 28FEB1995 183.14 2.01 2.27
03DEC1994 183.33 6.93 2.64 16JAN1995 187.22 0.00 2.82
04DEC1994 183.33 6.93 2.64 17JAN1995 187.02 0.00 2.73 01MAR1995 183.14 2.01 ' 2.12
05DEC1994 183.33 6.93 2.64 18JAN1995 186.78 0.00 2.64 D2MAR1995 183.14 2.01 2.09
06DEC1994 183.33 6.93 2.64 19JAN1995 186.60 0.00 2.53 03MAR1995 183.14 2.01 2.14
07DEC1994 183.33 6.93 2.64 20JAN1995 186.47 0.00 2.47 04MAR1995 183.14 2.01 2.15
08DEC1994 183.33 6.93 2.64 21JAN1995 186.36 0.00 2.43 05MAR1995 183.13 2.01 2.12

'09DEC1994 183.33 6.93 2.64 22JAN1995 186.34 0.00 2.44 06MAR1995 183.13 2.01 2.11
10DEC1994 183.33 6.93 2.64 23JAN1995 186.59 0.00 2.56 07MAR1995 183.13 2.01 2.08
11DEC1994 183.33 6.93 2.64 24JAN1995 188.98 0.00 3.49 08MAR1995 183.13 2.01 2.08
120EC1994 183.33 6.93 2.64 25JAN1995 191.31 0.00 3.34 09MAR1995 183.19 2.01 2.45
13DEC1994 183.33 6.93 2.64 26JAN1995 191.84 0.00 3.43 10MAR1995 193.70 0.05 4.55
14DEC1994 183.33 6.93 2.64 27JAN1995 194.83 0.00 3.88 11MAR1995 196.83 0.05 4.00
15DEC1994 183.33 6.93 2.64 28JAN1995 195.67 0.00 3.69 12MAR1995 196.04 0.05 3.77
16DEC1994 183.33 6.93 2.64 29JAN1995 195.05 0.00 3.58 13HAR1995 195.09 0.05 3.61
17DEC1994 183.33 6.93 2.64 30JAN1995 194.23 0.00 3.52 14MAR1995 194.11 0.05 3.53
18DEC1994 183.33 6.93 2.64 31JAN1995 193.10 0.33 3.91 15MAR1995 193.02 0.05 3.47
19DEC1994 183.33 6.93 2.64 16MAR1995 191.87 0.05 3.40
20DEC1994 183.33 6.93 2.64 01FEB1995 189.63 2.01 5.02 17MAR1995 190.69' 0.05 3.29
21DEC1994 183.33 6.93 2.64 02FEB1995 185.18 2.01 3.45 18HAR1995 189.52 0.05 3.17 '
220EC1994 183.33 6.93 2.64 03FEB1995 183.69 2.01 2.65 19MAR1995 188.45 0.05 2.99
23DEC1994 183.33 6.93 2.64 04FEB1995 183.37 2.01 2.47 20MAR1995 187.82 0.05 2.92
24DEC1994 183.33 6.93 2.64 05FEB1995 183.30 2.01 2.40 21MAR1995 188.07 0.05 2.87
25DEC1994 183.33 6.93 2.64 06FEB1995 183.30 2.01 2.35 22MAR1995 188.03 0.05 3.07
26DEC1994 183.33 6.93 2.64 07FEB1995 183.22 2.01 2.31 23MAR1995 192.12 0.05 3.44
27DEC1994 183.33 6.93 2.64 08FEB1995 183.37 2.01 2.25 24MAR1995 191.38 0.05 3.35
280EC1994 183.33 6.93 2.64 09FEB1995 183.22 Z.01 2.17 25HAR1995 190.23 0.05 3.25
29DEC1994 183.33 6.93 2.64 10FEB1995 183.16 2.01 2.16 Z6MAR1995 189.08 0.05 3.11
30DEC1994 183.33 6.93 2.64 11FEB1995 183.16 Z.01 2.16 27MAR1995 188.11 0.05 2.89
31DEC1994 183.33 6.93 2.64 12FEB1995 183.16 2.01 2.14 28MAR199S 187.46 0.05 2.69

13FEB1995 183.16 2.01 2.19 29MAR1995 187.19 0.05 2.56
01JAN1995 M H 2.35 14FEB1995 183.26 2.01 2.13 30MAR1995 186.95 0.05 2.45
02JAN1995 M M 2.35 15FEB1995 183.16 2.01 2.13 31MAR1995 186.67 0.05 2.39
03JAN1995 H H 2.40 16FEB1995 ·183.16 2.01 2.13
04JAN1995 M H 2.61 17FEB1995 183.16 2.01 2.13 01APR1995 186.48 0.05 2.33
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MIDNIGHT READINGS
CTL CTl cel CTl CTL CCl eTl eTl CCl
Pool Gate Stream Pool Gate Stream Pool Gate Stream
Elev opening Stage Elev Opening Stage Elev OpenIng Stage

DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet)

02APR1995 ~ 186.33 0.05 2.29 . 16MAY1995 189.09 6.81 5.54 29JUN1995 192.07 6.80 7.01
03APR1995 186.20 0.05 2.26 17HAY1995 189.11 6.81 5.54 30JUN1995 191.55 6.80 6.59
04APR1995 186.12 0.05 2.20 18MAY1995 189.21 6.81 5.60
05APR1995 186.05 0.05 2.14 19HAY1995 188.95 6.81 o 5.45 01JUL1995 191.54 6.80 6.63
06APRl995 185.78 6.61 3.04 20HAY1995 188.93 6.81 5.47 02JUL1995 191.53 6.80 ·6.58
07APRl995 185.13 6.61 2.44 21HAY1995 189.07 6.61 5.51 03JULl995 191.57 6.80 6.49
08APR1995 184.96 6.81 3.37 22HAY1995 189.01 6.61 5.50 04JUL1995 191.47 6.80 6.52
09APR1995 187.78 6.81 4.75 23HAY1995 189.37 6.81 5.66 05JUL1995 191.33 6.80 6.49
10APR1995 187.81 6.81 4.79 24MAY1995 189.51 6.81 5.75 06JUL1995 191.23 6.80 6.47
llAPR1995 . 187.56 6.61 4:67 25HAY1995 169.54 6.81 5.76 07JUL1995 191.49 6.80 6.88
12APRl995 187.64 6.61 4.67 26HAY1995 189.54 6.81 5.81 08JUL1995 191.52 6.80 6.73
13APR1995 188.57 6.81 5.21 27MAY1995 189.17 6.81 5.59 09JUL1995 191.54 6.80 6.85
14APR1995 188.63 6.81 5.27 28HAY1995 189.25 6.61 5.63 10JUL1995 191.60 6.80 6.89
15APR1995 188.76 6.81 5.36 29MAY1995 189.49 6.61 5.74 l1JUL1995 191.59 6.60 6.94
16APR1995 188.96 6.81 5.45 30HAY1995 189.75 6.81 5.69 12JUL1995 191.67 6.80 6.94
17APR1995 188.69 6.81 5.38 31MAY1995 189.96 6.81 5.99 13JUL1995 191. 71 6.80 6.95
18APR1995 188.14 6.81 5.02 14JUL1995 191.66 6.80 6.91
19APR1995 188.07 6.81 4.99 o1JUN1995 190.09 6.81 6.04 15JUL1995 191.73 6.80 6.91
20APR1995 188.07 6.81 5.02 02JUNl995 190.27 6.81 6.22 16JUL1995 191.65 6.80 6.89
21APR1995 188.05 6.81 4.99 03JUN1995 19Q.35 6.81 6.25 17JUL1995 191.64 6.80 6.92
22APR1995 188.09 6.81 5.02 04JUN1995 190.37 6.81 6.25 18JUL1995 191.61 6.80 6.91
23APR1995 188.20 6.81 5.11 05JUN1995 190.35 6.81 6.26 19JUL1995 191.57 6.80 6.86
24APR1995 187.99 6.81 4.96 06JUN1995 190.36 6.81 6.23 20JUL1995 191.62 6.80 6.65
25APRl995 188.00 6.81 4.97 07JUN1995 190.43 6.81 6.28 21 JUL1995 191.57 6.80 6.82
26APR1995 188.26 6.81 5.05 08JUN1995 190.53 6.81 6.34 22JUL1995 191.60 6.80 6.79
27APR1995 188.92 6.81 5.47 09JUN1995 190.50 6.81 6.32 23JUL1995 191.51 6.80 6.76
28APR1995 189.13 6.81 5.57 10JUN1995 190.40 6.81 6.26 24JUL1995 191.43 6.80 6.65
29APR1995 189.24 6.81 5.69 l1JUN1995 190.40 6.81 6.28 25JUL1995 191.60 6.80 6.73
30APR1995 188.56 6.81 5.24 12JUN1995 190.58 6.81 6.34 26JUL1995 191.69 6.80 6.76

13JUN1995 190.77 6.81 6.41 27JUL1995 191.53 6.80 6.73
01MAY1995 188.30 6.81 5.06 . 14JUN1995 190.87 6.61 6.47 28JUL1995 191.49 6.60 6.70
02MAY1995 188.29 6.81 5.06 15JUN1995 191.03 6.60 6.52 29JUL1995 191.42 6.80 6.65
03MAY1995 188.23 6.81 5.03 16JUN1995 191.02 6.80 6'.59 30JUL1995 191.37 6.80 6.64
04MAY1995 188.11 6.81 4.93 17JUN1995 190.54 6.80 6.37 31 JUL1995 191.35 6.80 '6.59
05MAY1995 188.27 6.81 5.05 18JUN1995 190.55 6.80 6.32
06MAY1995 188.29 6.81 5.05 19JUN1995 190.45 6.80 6.25 01AUG1995 191.39 6.60 6.59
07HAY1995 188.35 6.81 5.09 20JUN1995 190.50 6.80 6.28 02AUG1995 191.39 6.80 6.62
08MAY1995 188.33 6.81 5.06 21JUN1995 190.39 6.80 6.23 03AUG1995 191.33 6.80 6.58
09MAY1995 188.86 6.81 5.39 22JUN1995 190.55 6.80 6.25 04AUG1995 191.30 6.80 6.56
10MAY1995 188.93 6.81 5.45 23JUN1995 191.53 6.80 6.56 05AUG1995 191.36 6.80 6.58
I1HAY1995 189.02 6.81 5.50 24JUN1995 192.10 6.80 6.95 06AUG1995 191.31 6.80 6.58
12MAY1995 188.92 6.81 5.44 25JUN1995 192.37 6.80 7.07 07AUG1995 191.26 6.80 6.53

\O~
13HAY1995 189.04 6.81 5.50 26JUN1995 192.52 6.80 7.13' 08AUG1995 191.27 6.80 6.55
14MAY1995 188.97 6.81 5.47 27JUN1995 192.77 6.80 7.19 09AUG1995 191.16 6.80 6.53o ::r 15MAY1995 189.03 6.81 5.50 28JUN1995 192.91 6.80 7.24 10AUG1995 190.99 6.80 6.46HI 1-"
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MIDNIGHI READINGS°H ell ell eel ell CIl CCl ell ell cel
Pool Gate Stream Pool Gate Stream Pool Gate Stream
Elev Opening Stage Elev Opening Stage Elev Opening Stage

DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet) DATE (Feet) (Feet) (Feet)

l1AUG1995 190.88 6.80 6.32 ; 24SEPl995 189.79 6.80 5.99 06HOV1995 185.25 6.80 3.3512AUG1995 190.89 6.80 6.29 25SEP1995 189.55 6.80 5.96 07H0V1995 165.22 6.80 3.3413AUG1995 190.85 6.80 6.25 26SEP1995 189.61 6.80 5.93 08NOVl995 185.61 6.80 3.7114AUG1995 190.79 6.80 6.25 27SEPl995 189.63 6.80 0 5.92 09NOV1995 185.46 6.80 3.4115AUG1995 190.65 6.80 6.17 28SEP1995 189.61 6.80 5.92 10NOV1995 185.34 6.80 3.3816AUG1995 190.51 6.80 6.08 29SEP1995 189.61 6.80 5.93 IlNOVl995 185.32 6.80 3.3717AUG1995 190.92 6.80 6.16 30SEP1995 189.36 6.80 5.86 12NOV1995 185.27 6.80 3.3418AUG1995 191.16 6.80 6.31 13NOV1995 185.20 6.80 3.3119AUGl995 190.98 6.80 6.31 010CT1995 189.35 6.80 5.80 14NOV1995 H H 3.31
20AUG1995 191.20 6.80 6.37 020CT1995 189.29 6.80 5.78 15NOV1995 M H 3.38
21AUG1995 191.24 6.80 6.43 030CT1995 189.33 6.80 5.78 16NOV1995 H H 3.37
22AUGl995 191.40 6.80 6.50 040CT1995 189.33 6.80 5.78 17NOV1995 H M 3.3523AUG1995 191.51 6.80 6.55 -050CT1995 188.93 6.80 5.75 18NOV1995 M H 3.35
24AUG1995 191.62 6.80 6.61 060CT1995 188.84 6.80 5.65 19NOVl995 H H 3.3525AUG1995 191.46 6.80 6.61 070CT1995 188.86 6.80 5.62 20NOV1995 H H 3.3526AUG1995 191.30 6.80 6.58 080CT1995 188.87 6.80 ·5.59 21NOV1995 H H 3.3527AUG1995 191.36 6.80 6.58 090CT1995 188.71 6.80 5.59 22NOV1995 H H 3.3528AUGl995 191.33 6.80 6.61 100CT1995 188.54 6.80 5.50 23NOV1995 M H 3.3729AUG1995 191.29 6.80 6.62 110CT1995 188.62 6.80 5.45 24NOV1995 H H 3.37
30AUG1995 191.23 6.80 6.64 120CT1995 188.63 6.80 5.45 25NOVl995 H M 3.3531AUG1995 191.18 6.BO 6.64 130CT1995 188.75 6.80 5.47 26NOV1995 M H 3.35

140CT1995 18B.67 6.80 5.48 27NOV1995 H H 3.3701SEPI995 191.09 6.80 6.61 150CT1995 18B.72 6.80 5.47 28NOVl995 H H 3.38
02SEP1995 191.02 6.BO 6.56 160CT1995 188.79 6.80 5.50 29NOV1995 H H 3.3703SEP1995 191.00 6.80 6.55 17oCT1995 18B.73 6.80 5.53 30NOV1995 H M 3.38
04SEP1995 191.14 6.80 6.53 180CT1995 187.91 6.80 5.33
05SEP1995 191.08 6.80 6.58 190CT1995 187.94 6.80 5.15
06SEP1995 191.03 6.80 6.59 200CT1995 18B.02 6.80 5.11
07SEP1995 190.97 6.80 6.55 210CT1995 188.14 6.80 5.11
OBSEP1995 191.08 6.80 6.53 220CI1995 188.14 6.80 5.11
09SEP1995 191.09 6.80 6.53 230CT1995 188.24 6.80 5.12
10SEP1995 190.89 6.80 6.52 240CT1995 188.44 6.80 5.21
11SEP1995 190.55 6.80 6.35 250CT1995 188.43 6.80 5.27
12SEP1995 190.77 6.80 6.35 260CT1995 188.41 6.80 5.29
13SEP1995 190..30 6.80 6.29 270CT1995 188.37 6.80 5.30
14SEP1995 19D.26 6.80 6.23 280C11995 188.39 6.80 5.29
15SEP1995 190.16 6.80 6.20 290CT1995 188.39 6.80 5.29
16SEP1995 190.19 6.80 6.17 300CT1995 188.57 6.80 5.32
17SEP1995 190.20 6.80 6.17 310CT1995 188.11 6.80 5.30
18SEP1995 190.17 6.80 6.17
19SEP1995 190.17 6.80 6.17 01NOV1995 186.79 6.80 3.37
20SEP1995 190.19 6.80 6.19 02NOV1995 185.93 6.80 3.35
21SEP1995 189.94 6.80 6.16 03NOV1995 185.59 6;80 3.40
22SEP1995 189.77 6.80 6.07 04NOV1995 185.40 6.80 3.40
23SEP1995 189.79 6.80 6.01 05HOV1995 185.30 6.80 3.37
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LEGAL DESCRIPTION
OF FENCE ENCLOSURES

AT CASTLE DAM

ALL THAT CERTAIN REAL PROPERTY SITUATE IN THE COUNTY OF MERCED,
STATE OF CALIFORNIA BEING A PORTION OF SECTIONS 15, 16, 21, AND 22,
T.6 S., R.13 E., MOUNT DIABLO MERIDIAN, MORE PARTICULARLY DESCRIBED
AS FOLLOWS:

PARCEL I:

BEGINNING AT THE SOUTHEAST FENCE CORNER OF A BARBED-WIRE FENCE
ENCLOSURE FROM WHICH A BRASS DISC DESCRIBED AS B.M.1 ON SHEET S-2
OF THE PLANS PREPARED BY THE ARMY CORPS OF ENGINEERS ENTITLED
"CASTLE DAM AND RESERVOIR, FILE NO. ME-12-4-19 11 BEARS NORTH
37°06'58 11 WEST 220.58 FEET, SAID POINT ALSO BEING SOUTH 30°17'23 11

WEST 181.13 FEET FROM REFERENCE MONUMENT IIAII AS SAID MONUMENT IS
SHOWN ON THE RECORD OF SURVEY FOR U.S.A., FILED IN BOOK 20 OF
SURVEYS, AT PAGES 13 THROUGH 20, MERCED COUNTY RECORDS: THENCE
FROM SAID POINT OF BEGINNING ALONG SAID BARBED-WIRE FENCE LINE THE
FOLLOWING THIRTY- SEVEN (37) COURSES: 1) SOUTH 79° 52 ' 50 " WEST
399.01 FEET; 2) NORTH 70°10'41 11 WEST 82.71 FEET; 3) SOUTH 81°03'06 11

WEST 268.38 FEET; 4) SOUTH 16°24'33 11 EAST 164.39 FEET; 5) SOUTH
73°35'27" WEST 91.. 69 FEET; 6) NORTH 16°24'33" WEST 183.88 FEET; 7)
SOUTH 85°29'28 11 WEST 311.51 FEET; 8) SOUTH 86°10'43" WEST 88.20
FEET; 9) SOUTH 86 ° 18' 10 II WEST 117.57 FEET; 10) SOUTH 87°27' 29" WEST
80.81 FEET; 11) NORTH 88°06'25" WEST 109.10 FEET; 12) NORTH
85°53'41" WEST 68.42 FEET; 13) NORTH 80°36'26 11 WEST 58.21 FEET; 14)
NORTH 77°10'02" WEST 99.04 FEET; 15) NORTH 76°24'06" WEST 247.09
FEET; 16) NORTH 76°32'09" WEST 218.92 FEET; 17) ·NORTH 76°21'47"
WEST 187.15 FEET; 18) NORTH 01°17'42" WEST 299.41 FEET; 19) SOUTH
88°35'09" WEST 82.90 FEET; 20) NORTH 01°20'13 11 WEST 82.46 FEET; 21)
SOUTH 88°44'33" WEST 152.41 FEET; 22) SOUTH 88°43'29" WEST 96.10
FEET; 23) NORTH 01°22'42 11 WEST 82.69 FEET; 24) NORTH 88°52'17"
EAST 41.48 FEET; 25) NORTH 00°32'47 11 WEST 302.11 FEET; 26) NORTH
87°41'43 11 EAST 722.59 FEET; 27) NORTH 89°43'58" EAST 618.93 FEET;
28) NORTH 89°04'28~' EAST 209.29 FEET; 29) NORTH 00°13'24 11 WEST
498.49 FEET; 30)· SOUTH 82°11'41 11 EAST 15.54 FEET; 31) SOUTH
80°26'09 11 EAST 425.07 FEET TO A POINT HEREINAFTER CALLED POINT "X"
32) SOUTH 80°31'19" EAST 350.73 FEET TO A POINT HEREINAFTER CALLED
POINT "Y" 33) SOUTH 00°06'56" EAST 167.91 FEET; 34) SOUTH 00°12'41"
EAST 169.59 FEET; 35) SOUTH 80°34'19 11 EAST 399.38 FEET; 36) SOUTH
09 ° 2 6 ' 10" WEST 5 2 9 . 3 2 FEET; AND 3 7 ) SOUTH 1 0 ° 0 6 ' 3 3 II EAST 3 03 . 8 5
FEET TO THE POINT OF BEGINNING AND CONTAINING 60.902 ACRES, MORE OR
LESS. EXCEPTING THEREFROM, THAT CERTAIN PARCEL OF LAND LYING
SOUTHERLY OF THE NORTHERLY BOUNDARY LINE OF SECTIONS 21 AND 22
T.6 S., R.13 E., MOUNT DIABLO MERIDIAN CONTAINING 12.290 ACRES,
MORE OR LESS.

PARCEL II:

BEGINNING AT THE ANGLE POINT IN THE BARBED WIRE FENCE ENCLOSURE
DESCRIBED AS POINT lIY" IN THE AFOREMENTIONED PARCEL I AND RUNNING

Appendix B
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THENCE FROM SAID POINT "Y" THE FOLLOWING EIGHTEEN (18) COURSES: ~
1) NORTH'00018'23" WEST 50.66 FEET; 2) NORT;H 00°08'12". WEST 104.03
FEET; 3} NORTH 00°14'34" WEST 204.33 FEET; 4) SOUTH 73°36'05" EAST
340.55 FEET; 5} SOUTH 73°44'32" EAST 299.73 FEET; 6) SOUTH
73°36'43 11 EAST 347.98 FEET; 7} SOUTH 73°35'22" EAST 359.54 FEET; 8)
NORTH 16°30'37 11 EAST 360.32 FEET; 9) NORTH 73°31'33" WEST 277.60
FEET; 10) NORTH 73°39'50" WEST 664.73 FEET; 11) NORTH 73°39'21"
WEST 219.17 FEET; 12) NORTH 73°49'54" WEST 259.97 FEET; 1.3) NORTH
73°39'59" WEST 749.44 FEET; 14) SOUTH 16°19'56" WEST 333.54 FEET;
15) SOUTH 00°13'24" EAST 484.61 FEET; 16) SOUTH 82°11'41 11 EAST
15.54 FEET; 17) SOUTH 80°26'09" EAST 425.07 FEET TO A POINT CALLED
POINT II X" IN THE AFOREMENTIONED PARCEL I AND 18) SOUTH 80°31'19"
EAST 350.73 FEET TO THE POINT OF BEGINNING AND CONTAINING 25.239
ACRES MORE OR LESS.
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PLATE 1

I FUNCTION ANALYSIS -VI: PAYS
.. "-'-

MERCED COUNTY STREAMS, CALIFORNIA

CAS TLE DAM AND RES ERVO IR ,
I

~

FILE NO. ME-12-4-19

SCHEDULE OF DRAWINGS , A88REVIATIONS 0-

SEQ. SHT. TITLE OF DRAWING SEQ. SHT. TIRE OF DRAWINGNO. NO. NO. NO.

GENERAL A GEOTECHNICAL, G-, COlIER SHEET - INDEX AND AIIBRE\IIATlONS FOUND...TION EXPlORAnON ACC. ACCESS GA. GAGE S 50011-< OR SLOPE
2 G-2 PIIO.£CT LOCATION. SITE Pl.AN. LOCAl1ON AND VICINITY ..APS 26 OG-' AERIAL GEOLOGY AND EXPl.ORAnoNS A.C.1. AlotERICAN CONCRETE INSTITUTE CALV. GALVANIZED SECT. SECTION

ALW ~ ALUWINUW P1~E GOYT GOIlERNIolEHT SHT. SHEET
3 G-3 RES£RIIOlR ..AP 27 CG-2 GEOLOQC SEISUIC SECTIONS ALT. ALTERNATE SO. 500ARE
4 G-4 BORROW AREAS 28 OG-3 LOGS CF FOUNDATION DRILL HQ.£S 2F-. 1HRU 2F-3

ASTliI AIIERICAN SOC1£TY FOR TESTING ..ArrRlALS ST"" STATION
AIlE. A\'[NUE STAB. $TASlUZEO

29 CG-4 LOGS CF FOUNDATION DRILL HQ.ES 2F-4 11-<RU 2F-6 AIIC. AIlERAGE

" AND H HEIGHT
30 CG-5 LOGS CF FOUNDATION DRIU- HQ.ES 2F-7 lHRU 2F-9 < ANGl.£ HORIZ. HORIZONTAL T TANGENT B

STRUCTURE 3' OG-6 LOGS CF IlORINGS 2F-'0 AND 2F-l'
T.S. STRUCTURAL TUBING
T"lP. T"lP1CAL

5 S-' ..AlN DAW. S~tLU"AY AND OII<E PlAN. SECTION. AND DETAILS 32 CG-7 LOGS CF IlORINGS 2F-' 2 AND 2F-'3 INv. INIlERT

6 S-2 ..AlN OAW AND DIKE "eo - PlAN. PROFII£ AND SECTION 33 CG-B LOGS CF IlORINGS 2F-,4 AND 2F-15 B.... BENCH "ARK
B.F. BOTTOM FACE ulS UPSTREAl'

7 S-3 'llPERVIOUS BLANKET AREA - CROSS-SECTIONS 34 OG-9 LOGS CF IlORINGS 2F-'6 THRU 2F-,9 J, Jr. JOINT

8 S-4 RECIUlREO BORROW AREA - CROSS SECTIONS 35 OG-.D LOGS OF FOUNDATION DRIU- HQ.ES 7F"-' AND 7F"-2
C CONSTRUCTION v IlERTlCAL

SA 5-4A "ISCE1.J.ANEOUS 0...., CROSS-SECTIONS 36 OG-ll LOGS CF lRENCHES 4F-, THRU 4F-9 c.c. CENTER-TO-CENTER L l£NGtH CF CURIIE v.c. IlERTlCAL CURIIE

9 S-5 OIKE A PLAN. PROF1l£ AND SECTION 37 OG-,2 LOGS CF TR£NCHES 4F-'0 THRU 4F-'7
C.J. CONSTRUCnoN JOINT LF. LINEAR FEET
( CENTERLINE

38 OG-13 LOGS OF 'TRENCHES 4F-'8 THRU 4F-23 ClR. Cl£AR
WC....~. CORRUCATEO lotETAL F'tPE WAY

39 OG-.4 LOGS OF 'TRENCHES 4G-' THRU 4G-4 CONe. CCJCRETE .."". ..""""'" WI WItH
CONTR. JT. CONTRACTION JOINT "'N. ..IN....,.. -

SPlU.WAY 40 CG-l~ LOGS OF 'TRENCHES SPILLWAY AREA 48-' 1HRV 48-5 " 48-'3 CP O1ECK POINT .... lotJWlotETEI'

GEOLOGIC SECTION A-A' ON DAW AXIS
CR. CASU R£SERI/OIR

10 S-6 SPILLWAY PLAN. PROt'lLE. DETAIl. AND SECTIONS 4' CG-16 C.Y. CUBICYARO

11 5-7 SPILLWAY S"lftUClIJRAL DIMENSIONS AND REINFORCEMENT 42 CG-.7 GEOLOGIC SECTIONS WAIN OAW B-B' 1HRU G-G' N NORtH

GEOLOGIC SECTIONS H-H' DII<E B N«> I-I' DIKE A
NO. NUOlBER

43 CG-.8

44 OG-19 SPILLWAY GEOLOGIC SECTIONS 51-S" AND 52-52' 0, OIA. DIAMETER

OUn.ET WORKS
DEI'. < DEFLECTION ANGlE 0.0. OUTSDE DlAlotETER
DIS DOINSTR£.....

'2 5-8 ounH WORKS - GENERAL Pl.AN. PROFILE. AND SECnoNS II PHI OR R<ul0

'3 S-9 ounH WORKS INTAKE STRUCTURE PLAN. DETAII.S. AND SECTIONS BORROW AREA EXPlORA1I0Il5 ~.C. POINT OF CURVATURE
P.I. ~OINT OF INTERSECTION

,4 s-,o OUTUET WORKS INTAKE S1RUCT. RElNF. PI.AH, DETAILS. AND SECT. 4~ OG-20 LOGS Of' lRENCHES-REOUIllED 8DRROW AREA 48-6 1I1RU 49-12. 48-'4 E EAST OR EAOt PI.. I'LATE
E.F. EACH FACE PSI ~0IHlS PER SOUARE INO< C,5 5-11 OUTUET WORKS CONDUIT PRtlFU, DETAILS. AND SECTIONS 46 CG-21 LOGS OF TR£NCHES-REOUIREO EKRROW AREA 49-15 THRU 4B-Z1 EL. El£V. El£VATION ~.T. POINT OF TANGENCY
EXPAN. EXPAHSIOH PVC POLYIo'IIOI. 0tLCRI0E

'6 S-I2 O. w. 5nLUHG BASIN STRUCT. 01... AND REINFORaIolENT

,7 S-'3 OUUT WORKS IlISCELLANEOUS lotETAL DETAIlS

TlJOOGRAPHY SHEETS F FACE R RADIUS

47 T-l ~ SITE TllPOGRAPHY INDEX SHEET
F.B. fLAT BAR RO. ROAD
fe CONCRETE COWPRESSIVE STRENCTH RElNF. RElNFORCINC

IIE~CAl 48 T-2 ~ SITE TOPOGRAPHY SHEET 2 Fl. Fl.OCR REO. REQUIRED
n. FOOT OR FEET

'8 ..-, "ECHANICAL GATE DETAIL AND STAFF GAGE 49 T-3 ~ SITE TOPOGRAPHY SHEET 3 fy RE»lFORCJNC STEEL YI£lJ) S_NGlH

50 T-4 ~ SITE TOPOGRAPHY SHEET 4

5' T-5 h,. SITE TOPOGRAPHY SHEET 6

YSCELLANEOUS 52 T-6 h,. SITE TOPOGRAPHY SHEET 9
AS-CONSTRUe.. .. t::U

'9 H-' H'I'tlROLOCIC AND COIBIIJNICAT10N FAClUTY 53 T-7 h,. SITE TOPOGRAPHY SHEET 10 CQ,'41ll.1OC. 91-G-COS~

54 T-8 h,.~ COORDINATE SHEET

T-9 h,. SUR'oEY COOROINATE INO£X SHEET
~ . ~)~ -- A~ 0....,,_ I.&,;

A ACCESS ROAD 1. GRID COOROlNAlES REFER TO THE CALIFORNIA STATE COORDINATE ......... ~=:tvJ::-'~.AQI::lo"*""~ . ...SYSTElot. ZONE III.
20 R-1 ACCESS ROAD PLAN. INT[RS[Cl1ONS ANt> SECTIONS I ........ 0-.\... ,'1. ~I,o)"~. "t)~ __ ,,_ ~-». I..

2 ALL El£VATlON5- REFER TO THE NAllOHAL GEODETIC IlERTlCAL - .... - w w
21 R-2 k. ACCESS ROAD PLAN " F'R0F1I.E - ST.... 0+-00 TO ST.... 17...00 4: MAiN F !rob 6!IEfV 5,.,1\ 'oRE 1i...........A.~ DATU'" CF '929. I

DlPAKIIIENl' Of' TIll _

21A R-3 k. ACCESS ROAD PLAN " F'R0fllL - 51"" 17...00 TO ST"" 34+00 'X' Go<' -a.-'7W"'?' IF. +S11 £~........~'D
3. S'i'WBOLS FOR CONCRETE STRUCT1.JIlES IN ACCORDANCE Wl11-< AO 3'5.

~MnIICr.CDDSW-.as--Z2 R-4 k. ACCESS ROAD PLAN " PROFlI£ - ST"" 34-..00 TO $"l"" 5,...00 ~ »< 4 me l!l:llll.

c__ - MERCED CCUrfT'Y "$TREAWS4. WElD S'BIBOLS IN ACCORDANCE WItH AVIS A 24-79. l._ CANAL CREEK. CALIFORNIA22A R-5 k. ACCESS ROAD PLAN " PROf11E - 51.... 51...00 TO ST.... 66"00 4' I BAL as C...·--.TS. -
23 R-6 k. ACCESS ROAD PLAN " PROfU.£ - 51.... 66+00 TO ST"" llD-t-00 4 f" • '" '1. a Sf( IJ\iI E. ClAlOSON CASTLE OA.. AND RESERVOIR....-- - COVER SHEET

k. ACCESS ROAD PLAN " PROnI£ - ST.... llD-t-00 TO 5T.... 88<-3'.66 ..is fi ! 'i 'NlS
D.lCl'RTON24 R-7 T81 Pb --_.

25 R-8 k. PROPERTY FENCE. fU<CE AND GATE DETAILS ~ .... .$ II Pbd if 16K;> r:::::;~1 JJ-:r. INDEX AND ABBREVIATIONS<---
Iii: I><; E IH' • J B S ....._- S.....TellS "'''IXIIi IILOW INDICATI O"ICIAL UCOMMINDATION AND

~l'<l: ><1 ...-......., ""IOYAL O' ALL .lAWUIGS .M TWIS SIT AS UCDKXID ON T.'$ ~.Irt

7i. .1 - m ....... /7 iI....., -if!t't ICUB
-_.._- 0 .- 8&.. 65~

.I.I1r.1C .11 I .. r-UVE'R ... ,.....
<::_1

I 1 ME-12-4-19
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GRAPHIC SCALE

II£IICEO COUIITT~
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PROJECT LOCATION"

SITE PLAN, LOCATION, AND
VICINITY MAPS

2000
! I

•

o
'-.2000· t

L •. RENNtNG

-R. 1t08ArASHI

NOTES
I. Sile Plan composed of Winton and Yosemite Loke

f/Uoetrongle sheets.
2. ContOUT interrol :; feet.
3. WI1e7 IW/WS1in9 inlrlrmation I1Il JJrriss CDp$. use &(£-/2-
~ian. .

REFERENCE DRAWINGS

-

Access RtHld

Title
Man Dam a Dike ·8·
Spi/llllt1Y

Dike ';4.

N
BENCH MARKS

: ......... ~o.
STAT I 011 £ASTI.' IIOITM'I' DESClIPTI 01

tlGalO ...
ell 1.'7'.210.101 217." 211.06 ., IZ-' Std ,SCE

" Ca, ••t t. CODe

en I.N2.nO.70S us.•, 226." •• 12..2 Std ISC['r Ca, ..t in cone

CIS I.N'.I".111 ZII.2' 211.23 5/.· Ir.1I 'ill

CI'-' 1..... 1••• !:~: 2U.zt 2U.2t 5/.· Ir•••i.

C.' J.IIO.....oa 235.'2 235.'z 5/'- IrOD Pi"

CIS 1."'."0.OZ2 2".15 : ... 11 tt£ IZ-S Std NeE'r Cap •• t I. "fie

I
C•• l.tl7.357••25 251.56 2SI.51 llE 12-' Std NCE

Ir CAp •• t ifl COliC

C.7 1.'''.731.'7' ns.o, nS.as 1£ 12-5 Std OSC['r Cap ••t In COliC

CI7..... 1.ItS.0:;1.511 266._S 261.115 5/.· lr.1I 'in

C.. f ...... 17'I.17' 116." 2,. ... 51.· lroa 'in

C.. I. '1'. 721 .172 211.25 216.30 Iff 12-1 $tel OSCE
Ir Ca, ••t ill cue

CliO 1."0.077.723 !C.Ul.n 220.21 220.%1 •• 12-7 Std USeE'r c., •• t 1ft COliC

el" I.NZ.12I.1OO 333.550.15 nS.so Z'3.,5 •• l2-a $td useE:
I. e.,l ••t illl CDDC

ell 2 1.....721.233 15.1".'1 ao.'s 2tG.'5 •• 12·. Std useE
'r e.,l ••t in CDIlIC

etU-.& I ••IO ••••TSS ZIS.II 215.01 S/.· I ron "ill

C112-a 1.1I•• U5.07. 26,J .. I, ZI3. S' 5/1· I ron "i n
ells l.t'2.I7S.601 ZIO.29 210.2' 5/.' I ron "i n

eln '."'.1145.3" 2U.2lI US.2' 5/.· I ron "in
.~ ..... CUS 1."6.&01.&16 ISl.OIl 231.0' USC I U Ir C.,l

DlZ-2S1

elu 1."2."'.52' Z72.02 272.00 S/.· I roD "i.
el17 1...t.730.127 222." 222.112 tiE 12_11 Std USeE

'r c., ..t in conc

elll 1."7.711.711 221.2. 22LZ' SI" I rOIl "j n

ellt 1.'87.242.00' ZIS.OI llS.OI .E 12.. 10 Std useE
'r e.,l Nt in COliC

el20 1.9... 31..... 222." 222.,7 5/.· trD. "ill.

el2' t .tlO.15•• S11 11&.' I '11.,1 5/" Iro. "illl

e122 1.....353.120 117. JO f17.JG SI" Iroa "illl

e123 1."'.577.035 1t7.06 117.06 5"· 1ro_ "in

eln 1.II5.SM.107 2OG.13 200.,3 s/.· I ron "in

Cl25 I.N5.'21 .. 5f' 211.OJ 211.03 s/a· I ron "in

CI'SO 1."I,On.SSZ .M.S5 115.n 5/'· 'ron "in

CI3' 1.11••00' .507 220.76 220.7C liE: 12_12 ltd DSeE'r C., ••t in co.c

C. : i.~J .O·'f..'·~' ·"0".88 2S3 .•" !·.3.27 :'4 • ~

..
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FUNCTION ANALYSIS. VE PAYS

BORROW AREAS

MERCEO COUNTy STREAMS
CANAL CREEK, CALIFORNIA

CASTLE DAM AND RESERVOIR

SORIlOlI< AREAS REQUIRING EXCAVATION
10 SPECIFIED UNEs AND GRADES,

AUXIUARY BORROw AREA

DEPA.lT~ OF THE AbtT
s.t.aAMINTO DISTttCT. OXPS 01 DQGIs

~.-

SU~VEY NOTES:

GRID COcmOIN.6.TES R[FER TO TNE: CALIFORNIA ST.&TE

COORDlN.6.T[ SYSTEM, ZOII! m .

ALL [L[\I&TIOIII$ R[FE" TO SUO L!V[\. DATUM OF /929

O.a.TE OF ...ULAJ,. PHOTOGRAPHY:

USE 0 I'OR TOPCGltAPNU: ...., - , _ 19 ~ 1'8

O.&.T[ OF A[RtAL. PNOTOGA':PNy';

USIEO FOR ORTHOPMQTO - ,_ 2' • 82

CO.Toulll INTER.....\. IS , FlEET

ORIGI L SUAVEY SHOw", ON CUWINC; FILE No. 11I[-12 *\1.17

THI$ ,.. IlI[E T5 THE NATION"'\' $T.6.,,0&"05 OF ACCURACY

FOR TOPOG".a.Plol'C "''''Il'$ PIU:"''&REO By PHOTOGRA...ETIltC

MIETHQD$.

TOPI)GR.&PHIC ..... ,.. PR[".&.,,[O 8'1' [.&.RTH04T.& CO'lP _ 197a

OATHOPHOTO PRENoREO BT~ - 19U

NOTES,

I. GRID TICkS SHOWN ON 1ltEsE DRAWINGS SHOllLO BE uSED
WJn! CAUTION AS THEY lillY BE IN ERROR AS MUCH AS 10 FEET
OUE 10 NEW TIES AND A RECOllF'UTATlON OF T;£ ORIGINAL
SURVEY.

COORDINATE VALUES SHOWN FOR CONTROL POINTS ARE
ONLY ACCURATE TO THE DEClllAL PLACE INDICATED.

2. ORTHOTOPO FILE NO. "E-I2-18-17

3. GROSS POOL LINE IS SHOWN IN APPROXIMATE
POST CONSTRUCTION POSITION.

4. SEE SHEET S-4 FOR TYPICAl CROSS- SECTION IN RBlUlRED
IIlJlROW AREA.
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GRAPHe SCALES:

,"·zoo· 0 -' -' -> -' rMIO'
j ,

'0' >D' 40' co' 80' 00'
I • zo· j , , =

ChiP COVER DETAIL
HaT TO SCALE

~ed~
ofh1e/1 fopsoil

l...t'stnPPi!?g (,.".,--).&

TYPICAL SECnON .. DIKE "B"IlOT TO SCALE

/
Ttj',,"'(l'Ie1ief well only)

2.5 €>'
:;::'"]1 lQe ofd8m!=-:o:....--tlVI

I

ReLlEr v1IcLL ANO Oe.eRV,dTIOIV Wt:t.. t.. D.47A

WeLl J,I~ sr-4710N VTN,fi. -.*-
RiAl-I 25'S<:) 40 /tW-5 Iv-so

47 RW-!J Z9~~ ~7

OW-' Z5-75 I 30 01<1-3 27-75 37 Uw-s Z~.75 37

RW-Z Zti> .00 417 RW-€> 2l!iItiX' 4-7 ,('W-IO .30*,t::I'O 47

RW~ 3 Zfi,·50 412 RW·7 us-so 47 ~-I/ ~.50 n
aw-z U,~7~ b """-4 26.75 :J7 !?M/-I2. 51.t?O "7
Rw-4- 27.00 ~7 RW-S Z9.""" 4-7

" See PLAN OeTAIL ",,. la cuI

.~~
St:t:aed slOpe 10'
0' #1Ick fOp SO/I

J %,'Reflector

M<YJfer (Gov't. rur"i-3nedJ

Mt2t.s1 m.srl<er~t (/?uer"'Olr s« only)

jr-@cfRoad

I -Bn:>= ~ lY.P'!i 3r...-...::......=;..---j I (eo~"mten'f rumlShed)

t Oan?

I

DETAIL AT CREST OF DAM
NOT TO $CAL£

.t!trlI£..' Carnoer crest oF d9n'> 6 i"t:l?<:>.s on
~osl eUrYli! bet_en "to. ZO~OO ~md ~.3.,..x;.

G inch comber t!Jt St.s. 3OrOO. 5." profil"
5/Ject 5-2.

&rm ci. 187.0

fI,
I

PLAN
1-. '200'

CClH'I'QUIt INTERVAL' $ FEET- I .... ,.."

double

_.

MAIN DAM, SPILLWAY,ANO DIKE
D. ---- PLAN, SECTION,ANO DETAilS

~:

I. 6'id CDOrd/not~ I'I!!/e,. fa the G:lIiJi:N,,;Q
S1t:1k tA.::-:/;"eJl~ Sy$"h:n?, .L;.nc /Zl

Z. 4/' &leff'QI/on, ~kr /0 the Na fionQ I
GI.:.:>t:lttf,c ~fic,Q1 DDt"", Df "29.

:J For svrvey monument foble see sheet 5-2 t-'~+:..;;;;;~=.;.;.;=;.....;..A.;;:;,,";..-..:c.:::;C>="';;:;S;.;".:..II:.;:;V:.::C.::.".:..E::'C?'-- -F=;'-I
4. !'or Mllin Pilm4I?CI f)i/{~ S a/'/{nmt:n;'''-.t1na ~ ..

and SiJTlt!] morvrnent rk!.fai s see srit:= $-2 :IS ....~_

5. For 5!,/~/"." a/'9nm~nl set: 9Jet:f S-~. II _ TEllIP

h. .5t!!e .$heef 5-4- ~or "I-yl' ical 'ro~S -se"iO'1S.t:E:I=:W4"~'~AlXl~F:E:NCE::~E=~C=~~C:HA:N~GE~G~OI"T~~;;~:~d!l
u? r~9ui"f!ti bt.ir,.~w are.~. t- - - ..- .._-? ;:''';.;;:2:;'",,1/ b~ -f,eld located dUr>f'9 --::.==:._

8 For properly -fence 8nd gate d~ialJs set!. MERcED CO\IlTY mtEAIIS
.shed R,-S. T. PEARSON ~ CREEK. CALIF_I..

9· Tie !'leW f'encirl:J ..-rl? exi,.+,f'>9 fence CASTLE DAM AND RESEIMlIR
wnere 0FP/,coble "to

fA,.. 10. 5,"<& c..-r.... "- """-..-. N~",-. Aor.c.
'1i .. Iw7r'A...".,1lo~ 0..0 c..,.. #IttU..
-e.r......,.,.

AUU.X -:., ..•~"_.

LEGEND
-.- EXISTING FENCE
_ ..-NEW FENCE

--- T<MP FENCE
S NO TIO£SoI"Il..SSn.IG, NO _"'1'16

326.642.75 1..98a707.37
(E l/4 CORNE:l'1 SECTION' 21.. 1-1/4'
a.D. IRON PIPE TAGGED Ls. 2457)
329.246.62 1..986.171.13
... 1/4 CORNER SECTION 21.. 1-1/4'
O-D. IRON PIPE TAGGED LS. 2457)
329.32294 1..991,.480.07
N 1/4 CORNER SECTION 22. 1-1/4"
O-D. IRON PIPE TAGGED LoS. 2457)

CP3

CP2

CPl

.. -

FENCE: CORNER COORDlNATES

~ ~ ~ ~

A 329.009.78 1..988.534.24 0 329.550.00 1..987.179.00
B 328.806.02 1..988.570.71 P 329.715.00 1..98a2S9.00
C 328.779.59 1..988.423.06 Q 329.783.23 1..98a243.38
D 329.032.58 1..988.377.79 R 329.988.96 1..98a090.63
E 328.925.30 1..987.834.16 S 330.945.24 1..988.08a27
F 329.16827 1..986.844.74 T 33.291.55 1..988.189.77
G 329.494.42 1..986.837.62 U 330,683.71 1..990,263.52
H 329.492.61 1..986.75-4.73 V 330.338.24 1..990.16227
I 329.575.13 1..986.752.93 '01 330.717.36 1..988.86883
J 329.569.71 • 1..986.504.29 x 330,020.89 1..98a87o.56
K 329.65223 1..986.502.49 y 329.955.21 1..989.264.67

dH'
L 329.653.13 1..986.543.93 2 329.433.11 1..':/89.177.66
M 329.955.00 1..986.541.00
N 329.972.00 1..986.962.00 .... 329.134.09 1..989.231.17
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"ERCED COllMTY STIlUliIS
CMIAI. ClI£Ek, CAI,IFO""IA

C'ASTLE DAM AND RESERVOIR
MAIN DAM AND DIKE "S"

PLAN, PROFILE, AND SECTIC:N

,_.~ .c.i•.- ..
I

-"''''''-Of__--.......---

GRAPHIC SCALES
0 .' 0' ",' 30' ..,' ;0',., 10' lli!i! , i , ,
0 0' ",' 40' ",' 10' 100'

1'".20' ! 1 I , ! I 1 I I

0 0Ci 100' 150' lDO' 250',., 50' I ! I I ! ! 1 I I :'
0 so' co' 200' soc' 400' 500'

I-.IOO·!' ! iii i i i :1

NOTES:
I Grid Coonfifl<lks re-Ftr ~ fh~ CeJ/irorr}ia Sf;gf~

Cocrtlinare System. .z""'e IIJ,

2. ~~,-?~~~tg~;,e~$'"I~~~~e Nzlfiena/ 6ecd~fic.

3. Fer property ".nc~ .s~e sheef S-I,
4. See shuf R-t; -Fer gSfe ddsi/s Dr} Access Ro«I
S. CrtUS -.s~cficns A-': leeafed an .she~-;..s-.3.

Go Se~ .she~~ 5"1 '-or well Itxariens.
7 5fa~ 9sges >b be "(iefd Iceated

4,.. s. Iw<t 1............"' TIlllIIT' -. e:.--. 0pfIII ... T'.
e. u...,.

AS-CONSTRUCTED

~ 11?U'ii ElC.TENI:' 'll:>E I>IT':;'lles. AMENt> ·00&

1£""1

IS .....- -
-D. RIC/<077'S

lJ.1I1ID£RSON

343~32

iii

30, ~I28 29

~

PAYS

2726

SAFETY

25

iii

24222120'9'81715'41312

200

f== .... ult\le.,.. MOIolUM.elolt~

190 ~ De~16tJ A~ - COlol~Tli!UCTED

§ ~~ "TATJOI,j~ fLtv. =~~"ION Elbl. ~oRDl AT~
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-i:-"'....
iii



VALUE ENGINEERING PAYS

180

'r"60',40'".211? '0,2£'

~

l Set '**' s·/ CIl"CI S- 2: for IOCahOns of Q'OS:S • .chCIin.

2. Topsoil -.~ frDm eInar.Oft 2ce.O I'D etlWTiol'II

192.S' or to .. ot ~,eep banb.
3.l...OCOfI:lnsof 9'_ ~s 'tlClfJ~ on local

9'ound ccrril:u$. Crass sect.. 0l'I1IliI pIoN ~y
depict typicDI CO'Iti9wa1icns for 1M tlIafUt cna fill.
Actual QI"CIde d'IarIQIl JoccrricN IhGII be ....".MeI
DyI1leCOltl"aCNr.

xistinq GrOWld Line

3'

SECTION D-D

'00

I I

so '00 '50 200 250 300

SECTION A-A
~
0

""~ £1. 218.5'

12- 'ToPDI

0.5")'.

U'PERvlOUS FIL.L. BLANKET., ,
SO' '00 150 200 250 '00 '50 400

E

SECTION B-B 8

'"I _ El 21B.5'
5' I

~'" ~

.........albkIlIIIIte...... ot

~.

210,8 __" $tO.21050

to $tel. 23.00. then mointClin 0IIlft'l
of bIoIlW at:5 felt to Sta. 24_50.

LIZ" Stripping

I , I I I ,
1 I

SO' 100 ISO ZOO 2SO 300 - 400 4SO 500 550

SECTION C-C

.Q,g4E \

o

220

210 '" ...z... -
'" J200 ... ~....
:> ..

190

190

0

220

"'1 ...
2'0 ~l~... ..."' ..
200 .. ..

:> ..

190

,rl-
'80

~ '--

~:>!
0

ia;... 220;S;
"'1'"
.. z

W 210 ... J
z ..
... ..

200 ~i:
190

,,~J ;f
'90

0

'".. ..
.. z

220
~1~.. ..

2'0 :> III

200 I'
'90

]
'so

50 '00 '50 20> 250 300 400

SECTION E-E

PLATE 7

:... 1eaIA: AS $torN ~ .... Q5U.-2 ;>~ s- ME-r2-4-19
7

IIEIICED CCUNTY STWEAIIS
CAIIAl. CREE.. CAlIFORNIA

CASTLE DAM AND RESERVOIR

IMPERVIOUS BLANKET AREA
CROSS - SECTIONS.

-
Dt:SIGNED • .,..

D. Ria.IIs

PAYSSAFETYw

200

SECTION F-F
SCOI9t1 -20'

,';'"

--vories' 3' AT U",r'.-a'" Limit (BaMtine)
3'-$" F'rD'" BheliM To 300' OO"",uMm Of BCtMli".
5' From 300' DIS Of 9cls.elin~220

2'0

200

/90

ISO

,
0

.ID I



VALUE ENGINEERING PATS

2Z0 ~:V'4H Top Of c...t EIewOflCln TroftSllion F~ Z15.0 To 204.0
~ Cantral '-ts B And A. Ancl~ Pon,S eMil! O.

ZIO [12· S_no
IL.:::

~ £-1'11"'9 Groundliat'
200 4

\EI204.0
---r= ...L

t 12"T_'
El 192.~'

190
p- &'XCO'lGtIOl'l LIlW:

reo

, , , I I ,
0 so 100 ISO 200 2SO 300

~1arIct: Ff'OI'l lOD Df c"" F.l

SECTION A'. A' - REQUIRED BORROW AREA

SCALE' ,"" 20'

230

220 Top 01 IV'4H Cut ElC'I'Ot,on Z15.0 Be'..." ContToI...." B And C.
........-EJooI...210 I t..:::::----.., Gl'OlIndline

4 EI. 204.0 I
II2'"St,:w,nv

200
!IZ'"T_I

~ --Lu-o_ E\.. 192.5
190

p ......... \.,,.. -
I I I I I I I I
0 SO 100 ISO '00 2SO :laO ~ 400

DlsIQI'ICIt FrofII 'foel; of Cut (F'tl

SECTION S' - fI - REQUIRED BORROW AREA

SCALE: '""20

r;'" Of IV'4M c •• £1. '''.0 -. """..I ...... MA... I.
J ,Z- S InpponCjl

8tt..een Contml ~ts H And G And C'mtrol IbirIII I And oJ220 fE:llIst1n9 GtOl,lndhne bD Of rV:4H Cut TransctD'tS Fm.... EirI'llatlOll2t5.0 To 2040.

'10

~
! :::::::::J,

I E1~.O·
4

200

E1.1!I2.5 'LIZ- TOPSOIl

Esco'f'QtlOn Lou. -'m.",
190 +-- Toe Of Cut Ele\tOhon 195.0 Bet-eeft cemrol PtJrnrs L AncI III

Toe Of Cut TransitlOl"lS Frorr'i Elrwoftan 195.0 To /92. 5 And

1110 Remains AI 192.5 To Erid Of C&rt AT Ccntrol Poim K.

, , I , I , I , , ,
SOC 4SO 400 3SO 300 2SO = 150 100 SO 0--- FI'ClfrI TOD of Cut (Ft'

• S£CTION C' - C· - REQUIRED BORROW AREA
SCALE' I', 201

230

!,ZO
GRAPHIC seA/, f

210
f lZ' StriPDIl''9

~I Top Of J y. 4M Cu. 0 10 20' 40' 60' SO' 100'____ E.IIISM, GrounOl.,e =r- El.204.0 4 EI. 215.0 t~. 20' I I I I ,
200 I 90nom Of Cu'

""'""- EacO'iCtlOl"l£1 r92.S LIZT_,I L,,,.
190 PI-

I , , , , AS-C 2!';":;-;'R i,)CTEDI ,do3SO 300 250 'SO JOO SO 0,''so..... F.... Tap of Celt (Ft)

SECI'ON D' - 0' - REOUIREO 8ORROW AREA
SCALE, '",,!O' - .... - ~ ..

I
IlIPAItWNT ~ net: MIloT

Note: ~ 1GftICI'. CIDa'S 011 ....-.s
See sh~f 6-4 {"or .

-....~

CrO:>S sedion loca:hons DESIGNED BY;
MERCEO ClOUn'Y ""_D.RId"'~ CANAL CREEK, CALIFORNIA

DRAWN BY CASTLE DAM AND RESER VOIR
x. ~bl REOUIRED BORROW AREA

0IECl<U>8T
CROSS SECTIONSD."""""- ..,..

1CM&: AS SHOWN ---#i~J~ - .".17"" ,...-
2.7 #1 /" 5-4 ME-/2-4-19

".... DElIICtt SlrTtON 8
- .f

"'''' (. iii SAFETY PAYS PLATE 8



rUN

A

179.4

SLOPE TO BE SEEDED
12" 1HI0< TOPSal

~
08&RVATION/REIJEF lIElL ElERIoI
(SEE DETAIl.. SHEET 5-1)
STA 27+00 TO STA .31+oo!

SLOPE PROlEcnON -
lii1 EL. 187.0 ~T=tIlAn

£1.. 18.3.0

g" lRAHSiTION
F1U.----

_ _ ---1. CR(;lN..... GROUNDUNE =::::--
-- -- -- -- -- -- L

"
STRlPPlN-;;- --

SI.OPE TO BE SEEDED
12" THICK TOPSOIl.
(ABOVE EL. 195.0')

SLOPE PROlEcnON -
Ir COEIllLES: 9" IlEDOING IlAn

_~__~AXlSeN'DAIOII,....--- 500' LEFT ABU1lI£NT

1-----. /I 200' RIGHT ASlJ1loIENT 20 0

EL. 218.5

• T Ave. B£l.OW EL. 200.0
• 2' • LEFT ASUTIlENT
• 4.5' • RIGHT ASUl\IENT

TO EL. 215.0
• I' ST1lFPING ONLY ABOVE

EL 215.0

(I2)-R£UEF WEl.J..S - 50' SPACING
(5)-OBSERvAnON lIElLS - 100' SPACING

TYPICAi- MAIN DAM SECTIoN
STA. 26+80 TO STA. 31+10

NOT TO SCAI.E
12" cc:eeu:

B

c

GRAPHIC SCALES

- ....iiiiiii:_--~--.C7iZ7iiiiiiiiiiiiiiiii:z

-O. J. ANDERSON-E. Q.AWSON

'/4".,'-0" 0,=,===~3'===='?~'==='!:fr='====s2f"

o r ~ • • • • ~ •
lIB" • "-0" ,'i i' , , , iii'

TOE DRAIN TRENCH
NOT TO SCALE

fI,. NCl'TS': TN" ....-.-... 0..- -r.... 'to& o.u... Is S_ 0.. S.HU·" " (s-~)

9' IlEOOfNG

BAR SIZE 3 4 5 6 7 8 9 10 11

fc • .3,000 TOP BAR 16 22 27 .35 48 6.3 80 101 124

p.s.i REGU.AR BAR 12 16 2D 25 .34 45 57 72 89

fc: - 4,000 TOP BAR ,6 22 27 .3.3 41 55 69 88 108

p.s.i
2D 2.3 .30 .39 6.3 77IlEGIA.AA BAR 12 16 49

fc • .3.000 TOP BAR 1.3 17 21 27 .37 49 61 78 96

p.5.i
REGU.AR BAR 12 12 15 19 26 .35 44 56 6lI

f"c • 4,000 TOP BAR 1.3 17 21 25 .32 42 5.3 67 B.3
p.s.i

flEGUI,.AR BAR 12 15 18 2.3 .30 .38 48 5912

FOR RDNI'OIlCOl£NT Sl'N;B) AT 6" ON CENlER WITH AT LEAST :s CI.£AR
DOIIER FROIl FAt:£. eN' IBlllER TO EDGE: eN' BAR, A FACTOR eN' 0.8 .....Y BE
Al'PUEll TO 1HE $AWE .AIlO\IE OE\£l.OI'IlENT LEIlGTHS.

CONCRElE FNSHES
FORIl£D SURFACES

....TER PASSAGES
CONCRElE SURF'ACES AGAINST WIlIOi
BAQ(F\U. 1$ PlACED
OlltER EXPOSEIl SURFACES

UNFORMED SURFACES
OCEE ANI) TOP eN' RISER CRESTS
Slla<G BASIN INVERT
TOP eN' WALLS
OlHEll UNFORMED SURF'ACES

BAR !lE'IELllI'IlENT LLNGTH INCHES

GENERAL NOTES- (APPUES TO ALL DRA'MNGS) &.

1. ALl. EXPOSED EOOES eN' CONCRE'IE TO BE 0lAIIF'ERED .3/4" OR TOOl.El> AS
OIllEClE!> UNLESS 0_ HOlED.

2. CON1RACTOR SMALl. PRO\IlDE STARlER WALl. TO FAClJTAlE WALl. FORIllING
OR FORIl~ APPRO\IED BY THE CONTRACTING OFTICER.

.3. CONCRE1E. fc - 4,000 1'.5.1.. 28 DAYS UNLESS 0_ NOlED. lEAN
IlIX CONCRE1t. fc = 2,000 1'.5.1.• 28 DAYS:

4. REINFORCING SlEa. fy • 60.000 1'.5.1.. GRADE 60. &.
5. CQNCRE1E FHSM, SEE SPEClF\CAT1OtlS.

6. UNLESS OTHERWISE NOlE!), ALl. D£TAILS AND TOl.£RANCES SHALl. BE IN
ACCORDANCE WITH THE LATEST ACI STANOARO.

7. l.N' sPI.JCE AND llEVELOPllelT LENGTHS FOR STEEl. REINFOIlCEJENT ARE
_ BELOW,~ 01l€R1llSE NOlE!> ON 0RA-e5,

l.N' sPI.JCE LENGTl-l. INOlES:

8.

lIElL - SEE CIII' COVER DETAIL
SHEET 5-1

9" IlEDOING

12" cc:eeu:

6'

i

TYPICAL SECTION Wm-lOUT BERM
STA. 25+45 TO STA. 26+80

NOT TO SCALE

9" _nON
FlU

TYPICAL MAIN DAM SECTION
STA. 20+35 TO STA. 25+45 AND

STA. 31+10 TO STA. 32+60
BELOW ELEv. 205

NOT TO SCAlE

I' SlIlIPPED
FOUNDATION

9' TRANSITION FlU.

IIERaD OOUNTY S1REAWS
CAll..... CREEk. CAUf'0RNlA

CASTlE DAY AI«) RESERVOIR

MISCELLANEOUS DAM
L HENNING CROSS SECTIONS ~

f"i-~'---"""'--:=-:::--R~~~§!!:::r~;;:§~~~ ~
LuIL4- s....... x

L----------~~------~~--~-----------'="'-----------i"":ii."""':;:::_:~:;'ii!;'::;:~r::_;:~.~;'jj!;_liiil--'i'----------_::_----------"'iJj-!!·!-~-=~..,..~:·~=;.~~~:[~~~~~~;:~-J~
1 2 I. SAFETYsPAYS II 4 PLATE 9 5

.111'
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1'.1. GOOIZD.

AJ~!U... 4J7. 41
£ 1.914 Z'tD.e.

1'1 !'St.., 9'17- +7
£ I, '178, #"to. e.

AI ""7, IfT.1e
I! I, 91~ !J74.M

IlDM'Ilen" OF___.....,.._01'_
-.""--

u· ,,;'.'

ROAD

f
I

I
.51'",. 01«7 /n .A4c_ Jtp...,/
N' ~7. t:>5<J .

E r.'f78~·

IIE1lC£D COUNTY SI1l£MIS
CANAL CR££IC. CALIFOIHUA

CASTLE DAII AIC) RESEIMllR

DIKE A
PLAN, PROFILE. AND SECTION

G2A.PI-lIC:: ~~e'!:>
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/RcY7dOrn TiJI~

14:6: rnsnsition'
recr<Sr19"l6r to circ"l<3r

, J..
tType 8

wattZrstop

/syrn. dt:>OJJt f

Cd (Optional)

.4 4 -----

t.irnlr of Qxcov.:srion
(Top 01' o.I:kr it
alluvium) l?3 ;.;.......,

~~
~§

I -------1-------+------+-----;.-------;-------+------+-----.__---_-----+----......:..:.-'4-----+-----+-.,..----::':'----=-----:~--___:~=_---~&O165.651-
80 90 205+00 10 20 30 «l 205+50 60 ro 80 90 206+00 10 20 30 «l 206+50

I

175l

i
170 t

I

DII: AS SHOWN -.=..6352A
5!1 _..

15 ME-12 -4-19

MERCED COUNTY STREAMS
CANAL CREEK, CALI FORNIA

CASTLE DAM AND RESERVOIR
OUTLET WORKS

CONDUIT
PROFILE DETAILS AND SECTIONSD._

-It. wi"9
NOTES
/. ~~S-4A ror Gt:!;v191 Ilt>/es.
Z. All reint"orcir,,:t Stf?'21 ~p8ced cd

IZ" unless otherwise nored.
3. All Confr. oj! tills slletZt requirtZ

Type - B water stop.
"1. for lean mix canc,.ete see details sheef

5'"

GRAPHIC SCALES

CONDUIT CONTRACTION JOINT
MOT TO SCALE

WATERSTOP DETAILS
NOT TO SCALE

(II~ ill corr/rocfio;> joi~ "'~ ~II)

li'einf O""?
9~

lfeinI:b.7r? !

3" 4~" I
I

I "DIa.
:teo
~. i

TYPE- B

RUBBER

DETAIL "b"
NOT TO SCALE

DETAI l T'
NOT TO SCALE

NOTE' Fence not -snown.
--. see Ciatdil, snt. 5'/3 £

[.-" ----------'-----------------..~--:S-=A~F--=E---T~Y'---"P~A~Y__=S~_~..~ ~PLA~1JL--



fUNCTIONAL ANALYSIS· VE PAYS

ME-12-4-19

m-1--

SECTION J-J

IIER<;[D COUNTY $TREoWS
CANAL CREEk. CAU'ORNIA

CASTLE DAM AND RESERVOIR
OUTLET WORKS-STILLING BASIN
STRUCTURAL DIMENSIONS AND

STEEL REINFORCEMENT

PLATE 17

BLOCK

C <1 (Optional

-

L

J

Chamfer edges 3"

SCALE'

GRAPHIC SCALES

118·~I"o- 9", x' '£' If ::p' Zf wg wr' 4fl'

1/4..~II"O- 0 ~ 10' IS' 'Jtj'
I 1 1 I I , , I

318"= ,'00" 0
"

~ ~ 4' i!' ?' 7' ¥ ¥ '9' I" If''i1" , i 1 i

3140=,,-0" 0 " ¥' 3' 4'
OJ' fI', I i 1 1 , 1

BAFFLE.

e DASCHIIIANS

-R. NORRIS

-

PLAN

SHT. NO

s-s
5-11

S-4A

S-q

CUTOFF WALL
SCALE' 1/4"= "-0·

SECTION H-H

4·0'r.0'p)

CJ(OptiO!?ol #5@12·E.W

L

L

~afion: y~ 181.38-.oll~-2{)"37.IB)-.00802. (X-20637.19)~

TABLE "Bn

STATION (x) ELEVATION (v)
zo.tS7." I .&1.3&__so

I.'.ZI

_.so ......._....
I 180.24

I ....'1.50 17'.51

"'+M.~ 17a.ac
-"57.50 In.•
-.eo.... 17..18_....

175.•

_5.50 17•."

"''''.50 171.70_....
172."

2Oe+7, •• '71.SO

REFERENCE DRAWINGS

TITLE

fu~ior iInfIl2cI<fill

CCII?Q'vit

General note!>

Starter wall t Contr. Jt detail

iii

Clr:

#4@12""-~" ,

ovtlet works

PAYS

SECTION E-E
SCALE' 3/B'=1~0"

SAFETY

ELEVATION G-G
SCALE: 3/8"= 1\.0·

SECTION F-F
SCALE; 3/8"= 1'-0·

Lim/1= cF err:t/.veridn
(fyp.) "'1.._...::#~'4.l::@Ll<'/2~·----.....I

@~(r ?PI!ces
@ff"( lXot~,-r--+-+- ,I

iii

Invert
(Top of slab)

If(lndom
bacJrflll (7

O.aHfJ
.'~:

Z-5'¢ /Yain holes

~l

C-!i

SECTION D-D /l:,.
SCALE; 1/4"=1'-0"

&8fill/"'5 ~in bo.clcFid aM
draina~ ".iaib Ifrp. each $ick)
(.5Ib. foe of ~~,." ~ sn:. 2a7'NX>
crly fir d~inage fftt~
adJacenr 1l:> Wtzl;')

Limit 01 Section H-ff

6/~Drain holes
2 -If'e:ruifT:d

CENTERL.1lIIE PROFIL.E OF OUTL.ET WORKS STIWNG BASIN

~ SE~~~'o~;A

12" P1cO" H"
jooojor'l'---=-,~-" Bl9aO

'~i
Class C concrete
finish t.Y1"
CIO$$ 0 CtJI1C. f'ini:Jh
(typ.)

f' dio..~ (s/cp«i fr:>
tVrzin) anti- /If' !JON ~rB1VJ
qnc~ ~ J:Qck d Hall

S,"I rrol"l,,1 C<:nc.
fini5h (fy. J

EI./ /.60

\0
~ Cd Opt,onal

4 "~ Drain }1"le fTy10.)

9'Onzinage fill en
riller fabric /1:,.

r(J Orain Hale fTyp.)'_"F~ !.../9!...~",O:""" -I-

PLAN
SCALE' 1/8";1'-0"

... Limils of Seclion B-B ( E-E Limils 01' Set:lion I)-I) ~ F-F
~~
"'"" 0-Q:::J)

4" ¢ Drain HQ/e
(T'1'V'>

NO ORAl H AOC/( VNllER B~8,
'-"AN _ PeI\ PLAN AIDVf;

.&.

Sym. alxxlt '

/9/ H

£117160

SECTION C-e
SCALE; 1/4"=1'-0"

4-~.f'n,\

....;~IJ,"ij

4
~,~;
i:;----:-_...-.--.i.i.i

III'
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ME-12-4-19

PLATE 18

SECTION G-G
NOT TO SCALE

KEY ELEVATION
NOT TO SCALE

__OI1ntEADn'

_IBftICT, cmos.,_--MERCED COUNTy STREAMS
CANAL CREEK. CAL1FOANlA

CASTLE DAM AND RESERVOIR

OUTLET WORKS

MISCELLANEOUS METAL DETAILS

AS·CONSTRUCTED

REV'~l? "6-~ON~TR=TEl?-

DETAIL "e"
ScALE: 11/2" = I' - 0"

(6 ReQ'dl

Wall<w".j

J

Tr~$/>r<K:" al
intake sfrucfv'c
(iCisar)----~~M~

7rashr«/(
al approach
channfl/

SECTION H-H
lOOT TO SCALE

GRAPHIC SCALES:

,.
" .' " o· 7' s' " '0'

lIZ'" : 1' .. 0" I

0 2' " ~ .. .'>to" : 1'-0" I I

c ,- .- 0" ,. 2' "11/2:- =1'-0" ! ,

-K. TATe

-L REItItIIt(i

DETAIL "d"
SCALE 11/2 • 1'-0·

!fE!£..
I. Allparts to be 110t dipped qa/van

ize::t 8Iter faDrication conforming
to ASTItI designation A 123

f 2 All structurel sleel shall lie A 67M
,436 weIr/in,? 'iuelity tlnless oTher
wi.~ noted.

J, AII connections 01 structural
steel members not detailed
shall develop the full strenglh
of the membfZr.

4. Allliolts shall hav~ lock w<lSh¢rs,

heavy sprin9 tyf"Z, 'jalvanizfZd.

5 LOC<f/1/i:>n ofanchor bolt ho/~~ SI1aII
~ fi~/(I "orified liefore insl,,/Iinfj
ir~$/1rack..

NotfZ:
TillS sec!lot; killen
btztween side walls

TRASHRACK AT INTAKE STRUCTURE
(TYP' ...".,..... ~'~f.) s..-AL.E: }02." • ,'·d

SECTION K-K

i?£.Ji"x 5'11 I:f
Concrd.g--- - --~(T.S.,-.4"'a375 T'fp
O'MII"(·.:rF~~~

.D.·'/:.' i

;-7.5.4-,4-'0.375'
el4'-0i9 ' cc.

70 /J~ -FJeld instillled
ollowingIP".,n. /------....,.~~=:J>,

c/~ari1f1a; befwur: /
bar.sndslide 9ar"'j

!
/h PI.~~trP

r' fir'~ £~.~
I
, .? ~

1 'l.,

I
', /~v

Nole:

-L Tills section tallen
.. , at side walls

. . . •.. 4 - Overs/zed holes

SECTION J-J for ":,"1>olt
TRASHRACK AT INTAKE STRUCTURE

SCALE: 1/2". I' - O·
(TYP. &&-TH ~,PE~)

6 1;',[coy~rp/4fo(T'(/»

iii

~
,.;

'"~
-.:

....
I)..,
'lO

"'- .e"'""a C)

PAYS

DETAIL "e"
SCALE~ 11/2"·1'-0"

SAFETY

SECTION E-E
SCA.LE: II," '" \'-0·

?); "'1;

~·F/v..h typz
i1f>dJor .6oIt.
See Sed G~(TyP)7AO

. G J
° G

Rt .:Jir/e T.s. 4" • ,,-, JltJ'
U 5it1e IS, 5"'S"x ~II!J'

III

DETAIL "g"
NOT TO SCALE

SECTION F-F
SCALE: 1/2":; 1'-0"

TRASHRACK AT APPROACH CHANNEL
SCALE: 1/2" :: I'~O"

Landinq £1. 215.5

DETAIL "0"
NOT TC SCALE

L &>r 212'd~'
II $« Detail 'a"

,§!.;
'():

ELEVATION J -J
SCALE: 1/2- =l'-C-

I-
__...,,--_--'---1

G

SECTION B-B
SCALE: 3/.;" " r' ·0"

6'-3' (TyP)

G

ar4Ckl
L /5'·.,',Ifz'
0'-;' (Typ)

PLAN OF WALKWAY
NOT Tc SCALE

22"
I

..,i
I
I

1.
. I

1/-6"

I • ---.j-
.ou••y ,

U
£I 2155.

T71G
I

!!~

J
I5'~1 ...... K

I
01---1..

7' I

Use L e-;.4-"'~·A;· .. j '.
0',;" (ry!') ~l

I ..- ====l> ::I~. J ;--r- ,.
~.9' £x=n. '." 5' #§..,-' , ..... /I~

typ~ aneIIcr, . Pam S/0f:4
boll (Typ) ':" 'el. 203.0

I

ELEVATION C-C
SCALE; 1/2~. I' - 0"

Post or raIl

DETAIL "h"
NOT TO SCALE

DETAIL "b"
NOT TO SCALE

EXi"END L.A17~

SECTION A-A ~",;t~T1Ne# SECTION D-D
SCALE: 3/'- • " -0- .&. NOT TO SCALE

Iii"' £.tra st""'9 pipcpost _ r,,;li"9.
Wei:i Cill )0;,,15 with -?lJ6'contintlous bead

and dnz.S$ smoolh7
~__-=-6'_-3'..:.m..1A"')__-+I.I.c=:l-"·,I

, I

• •

~

,~J§-~.;a;
=; =_a •.-.
ii;

<III'
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1-,~'I, I
I ..
; Ii
I"
I;:

Ii'
iii
IV, !bee
1

1
;- 9a~

iL:,':i!_:1

NO SCALE

One d'9,f ~r plate
ft>rce./ain enameleD nu~r plcrle

TYP. NUMBER PLATE

T[5l7' Trio mounfi~
• Ix>If ~ per
"I . numb<:r plare

--.L-
W

LeJ:Jd washers on eo, bt:I+ ht!«I
on I'r:t_ cf' sage ond number plak,

SE C TI 0 N A-A
100 Sc;ALE

~ bolts ..I",p:" ~,~ t" f'if
prepuf1C/le:l hi;k~ ,n !J"'9t! t:1nd
nllm"r p/crlr!$. 12 tID· per !!.~
and e eo, per nllmber plare

~ 'x 1.' ¥ 1#'gal...
channel If-Dn

Wall '!n,mble
Inver!

---+--~ f'nxne

DETAIL "G'
MOT TIl SC;AL£

DETAIL • b'
lIIDT TO SCALE

.~ .,

c/o /9Z.5

Type F Noll 1'I7i",b/e

r"/Sh /:;offOn) cJ~te
See oetoil'b'

jWalkway
(

/,
.'.

'~:....--.:..:....:...._-

I ~

. :~. , ".."

1-+--- Anchor bolt - 5 ixe a"d strengfh
per mBn",facf",ren. spuifiuti""s

-t----7'-3·w -9'-0"1-/
Openir>9

J:±-=1+--Spac~r

..-,-...,..-r~~;'\:I"""'zsI-----,-_--i' Invert £1. /83.0

Stem guide

-Crank-operated -Floor stand
Position floor staJ?d as shown
on SM S-I3, Plan of Wall<way.
Wall bracket ill

£1. ZOS.O

£1. 215.5

Bulkhead wdh
e~4"'Z'-4"port

Typ. Wed~

See Oe'lo,I'o •

f-+--+--- Gare 9uide

-----:.,
, I

I
, I

r------+----- Operati"9 sfem, Z!t!"¢

3'-/~"'3'-/~"Pori

'"'-il-'-J'O---:.. ----:-__{" condllif Tor 9;;tt:

l' position indic.3tor

I
/' , __;...'_---'c.:...."-=e.::s:....t..:~:..../:.... 2=10;.::0:.:..=...0

/ '
/

L. ..J

,
1..._

, ,
\,

£1./95.0

Wandrails not shown,-----,
see sheef 5-/.3 \

EI e04.0~
"-T-l-'===='--+-r;- ---

: I
, 70 top ofdiSc I ,

In ''open'
position

c/.183.0

EI.I&.O

~

1";:~=~:: .
_a •..... "
iii

ELEVATION
SCALE! 3/8-,.°-0·

SECTION A-A
SCIIL.t:: 3/11". ,'·0" FRONT VIEW SIDE VIEW

Notes:

I 8ulJ:head must be oper.:>ble wifh minimum of
5'of head on U/S side.

2. The bulkhead mllst wdhstand iii maximum
head of' 32 feet.

.!l, ~ f'~mi~ ana il1~ai/_ by confrtrcfor.

STAFF GAGE ASSEMBLY
NO SC;Al.E

GRAPHIC SCALE

.AS-CONSTRUCTED

I ..,.'"- ItS", ';/~ $+.ndiMti re..ndLllt- .... .

, III '

iii SAFETY PAYS

-J(. TATEJ. YEE
co. -."ELL

MERCED COUNTY STlItE.....S
CloNAL CREEK. CAl.IFORNIA

CASTLE DAM AND RESERVOIR

MECHANICAL

GATE DETAIL a STAFF ~£

ME-12-4 -19

PLATE 19



FUNCTION ANALYSIS .. VE PAYS

Note:
Brac!<et consfrucled
of ~- plate

2~"K~' ,
Galv. sllZttl

1"- Galv.
steeJrun9

BRACKET

ti'

Provde rail and safely iJe/t al
this locatiO/! O/! ladtier (se<r spec.s.)

Ngt~:

All bolts are ~'..
with lock washers

LADDER DETAILS
NOT TO ~.LE

ELEVATION

Riveted

I
I

Bar 2~"A~t '
Lactler wifh ral~

for safety beH
SECTION B-B

'-~8-Ri'fets
. --_.. -

WELL DETAILS
SCALE: 3/4" ': I' - OM

".,
.==-=
:: I

--
"

"""....

ELEVATION

...
"

12-'t'</~'

aalv. .6oIfs

Galv steel
lad:kr -see
defail

#4@12"£W

Cane WallcWay
(Gee delail 'a")

BY
3'<J"..f Galv.L )

a~.----t

£I. /80

48"CMP
10 Ga (Galv.)

See well cktails

GAGE HOUSE
NOT TO SCALE

I"CUJduif fo btJll<h~9af~

-For¢~ ~ifiDn mdlcaror
f"acilify. ------~

AIR VE.NT
tryp ElOTH $I PES)

Inv. £1. at
Channel

l' f t'

¥ 1 'f

~' f

ME-12-4-19

-
MERCEO COuNTY S'T'REAYS
CANAL CREEK, CALIFORNIA

CASTLE DAM AND RESERVOIR
MISCELLANEOUS

HYDROLOGIC AND
COMMUNICATION FACILITY

AS-CONSTRUCTED

GRAPHIC SCALES:

>to- ,,'- o· Ci=:::I:±==¥t'=:::::l:J'=::::::l:::=±::=:::l

,. "-0" ==cl==±r==±::=~==::i

IV<!" =.'·0" =±'·:c:::lf::-:::it::·±"'===='i====::i

112- , ,'-0· c'=±:::=!t'=¥t'=01::::'~9!::::'=1t'='i:::'='t::'::::::1c'::::::'?'

L. _

- ....

DETAIL "0"
NOT TO SCALE

I /2' ,
, I

4. Oafi:; cDIl«:fion etplpmenf rr;t shawn.

5. CUT redwood &helf' and ponel -fo f'it as
fIght as pOSSIble.

G. 3/8 " Armor plate inSIde walls and door
to a height of 6 '-{)~

w

~
L Floor and trap door are constrvcfed 01 ontz

sheet of ~- Galv. ChecJrer Plate_ Outer~
of tri!!lP door will rest on ~~ fo ~~ of _II
fRmge in closed position,

2_ For 5/~el not~s see shelf S-I!;

PAYS

2~2~'·lfGalv. L in wttll
boiled at both ends to
well fl<Jfi9£

SECTION A-A

- conduiN'or gafe &
position indiC3TQr faCllffy

SAFETY

3/S P armor
plate ISee
noTt! Go)

SHELF DETAILS
SCALE: ," " I' - 0"

"'-----'--+--.,---f- ~-Galv. chrzcker Il

::-__-j--C...----'.----'_ Drill ~.. 10 fit
_II f/ant)" hales

FLOOR CONNECTING DETAILS
SCALE: ,. ~',.. O·

TOP VIEW

2 2~ ~ Galv. L J/I _II undrzr
Il floor.

Jr ~L :.._--------~- I

/ ~-- -.-- - i/0 ,:,------>-, ,
/

/

"£1'2" Redwood t~~ '~
~ ,

/
..,1

I ~,
/ t 9rove shlZlf ' ,I. \~ ,

I
~/

\

L-h /-< 80It slJelf to r.r.J;~ f"';'" i
------- -~- - - - - ,

~~

F 'or -/ -- --rr -- i DI -
L',", ~

.

1'./,.11/ Galv.
boltttd to rib
joints of hOtJSe

Notch fronf
panel for L
1"·r·/f/G<J1v.

A+-

5'-4"

Note:
--z;;; redwoO<i shelf and panel

to fit as fi9ht as possiDltz

£,.
tWra':. u..... or...~
"".""'q1"'~~
iN Iw~ \.. - e..-. 011
......,......~MA "
e--.-. ....~ .........
,....... 0-..

SIDE VIEW

FLOOR PLAN
SCALE: 1'°. 1'-0"

FRONT VIEW

III I



r UI~v IIVI\! /,,\I"/,,\L I ":>1":> veo ,/,,\1":>

c

B

A
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PLATE 21

SCt; __

R-I
20 HE-12-4-19II :;rely"

-..

~ RCQII'....="'T'D~~ or: D\'I.~I~

e....nc. N'IQ "'Cl' 'ft..a. '#J..

MERCED CWNTT STREAMS
CANAL CREEl(. CALll'"lRNIA

CASTLE DAM AND RESERVOIR

ACCESS RIlAD

PLAN,. INTERSECTION AND SECTIDNS

AS·CO:-';STRt..ICTEO

- ..

L. R£~lNG

-S. BARTH

--E. Cl..A\lSlJ',I

TYPICAL SECTION
.La &, NOrT_TO_SCA_L..E -t

Z[tlE 5
('*! TRI:£:S)

4

I-~RM~T ~
/ iO'----~

TYPICAL F'ILl SECTION
NOT TO SCAlE

~
ISTlNG rENCE

NOT DIST~ I/ELETEP

PROFILE GRADE""\

10' \

I! ~;;:C~C~6~~~"'::::;I~"'"
u-..... tta.... 'w't"T"M.," T.-,4d.R..O.w...... _..

\

/
R=ZO'

BEGIN INTERSECTl~ PERPENDIClLAR
(;:5·> TO ACCESS ROAD

INTERSECTION IJITH PRIVATE DIRT ROADS
>IJT 1"0 SCALE

EXISTING AGGREGATE BASE CI1JIlSE
TO BE PROTECTED AND REMAIN
UNDISTuRBED TO PRtVENT LOSS Of"
!lENsrTY AND SLf'PORT UNDER TN(
EXISTING BITUMINOUS PAVEMENT.

LOCAnON PLAN
NOT 1"0 SCALE

PAVEMENT JOINT DETAIL
NOT TO SCALE

ST~. O+~

R=2S'

HE\I AGGREGATE
BASE COURSE

BITUMlIO.JS
P'UME COAT

HE\I BITUMINOUS
SURFACE CCJ.RSE

2

STA. 0+00. BEGIN ROAD

___.....~~__It.~CH DRIVE

SYM. ABOUT Ii
STA. 0+50

EXISTING

10' 4'10'4'

DETAIL
INTERSECTION AT BUHACH AVENUE .&.

NOT TO SCALE

ZlJNE: 1

S' Ttl 10' IIIDE

PRIVATE ROAD INTERSECTIQN
NOT TO SCAl.E

x
STOP SIGl, SEE SPEc.0

PllIlPE11TY BOUNDARY FENCE ..--,----J<---...,.......,
DO NOT DISTuRB~

2" BITUMINOUS
SURFAce:: C~

PAVEMEN T JOINT, SEE
DETAIL THIS SHEET

1

STA. O+10:!: BEGIN \IORI<

ORIGINAl
GROUND

\.'-- --:::t1.:::1:..:V..::E...:A::V:..::E::N:::UE=- -...,

I PAS T U R [ l AND EXISTING DIRT ROAD. llE'J ROAD ALlGNI'ENT 1"0 rnu.lN EXIST DIRT Rll"'ll.

~ PRD'ERTY INNER TO REl1JV:::AND SPRINKLERS.~ ~

EUCAlYPTUS i~ij~~~~;~~~;~~~~~~~~~~~~~~~~~~~~~iji~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;~=r=~===-===:---x
L.+J \

ztJlE 2
(SQ T1!EE~

II II rENeE. DO NOT DIST~i II
OCISTlNG PUMP. POI/ER POLE. INTERSECTltJ< \11TH PRIVATE II :~~R~~~~~H;:l~~n: II II
IN.£CTltJ< TONI< AND SToV<D II ~~~ ~:~~: SEE DETAIl. II T><lS SHEET. II II
~~if~~~~3' ,RQH rENCE. II II I g:;W~~~~ ~¥HD::l~TE II

II II I THIS SHEET. II
II II I II
II II I II
II II I IIII

:1 ::: //= __~)
A l M 0 N D II D R C H A R D S IV EXISTlNG DIRT ROAD (TYP.)~ ((_--------

I II I .&. II
I II I II

I "" ": : I ~
I I II II
I I /I II
I II II
, I /I II
/I I /I II
II I II II

........ ----,1 I,l.- ---' I Il.- ....I I II

. 111'



~ UNC nON ANALYSIS VE PAYS

A

1
B

~ !I!

. !
L!
~

0+00 1 Z 3 4 5+00 Eo 7 8 9 10·00 11 12 13 14 15+00 IE> 17 I-

-- ....
MERCED CllJNTY STREAMS
CANAL CREEK. CALlFtJlNlA

CASTLE: DAIl AND R£S£RVOIR

:.... D!: AS SI'Il'JN SiIt...,. 6352A
l~o_..,I..a:
~/I ;c... • , 21 I ME-12-4-19

M C
I

It:

I-
10.1

+
10.1
:J:IV)
C

II-

10.1
~
....I

:J:
I U

I-
4:
~

ACCESS ROAD - PLAN & PRDtILE
STA. 0+00 TO STA. 17+00

AS-CONSTRUCTED
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'Scale' I-loriz. 1'= 50'-0'

Vert. ,'·5'-0'

81

Ul
2
-'

.&. 80+00

w

I
I-P.L NO. 27

I I N 329.240.79

!~' , -r + i '-;' ~;~··'·r
~ ~.' /JOI -/~;-Relocate,d p~opert, fence{5 barbed wire) I ~ _~ "

Existin'l f"en~~ I ~. jiLll)'It ~ \

I
\ I ~35 ; -,.,l::o \
\ .--------."'to,,---Lt.. : u ---------....« - / : ,ffl\

~..:~~~-------~·~-----~~I------_·~~::::~~~~~~~~~;;;::;,.~~~~-~_.=~==;;~~~.~.~~~~.~ ~._--. .~,--
I • N ee·.4.S'E C!'.ro«7' 1 ~ - - =J-·-~·:_3'xiF>:€r'tL.~.£" - -

. . '. 576. --
: /. <tS'E

:J+ + ...L I I
~ ,+ I I T
'" I I
~ I , J
~ A - 14· 30'

R = 400'
L = IOl.za'
T = 50.69'
I I
I J

I
I
1

/
I

+

r----.~,'-- --.,...--....-. ~

r!:~ ~-.. ;
=i=
-~ ....
ii;



-- YALUa tNUINltltltlNU PATS ..... ..",

MERCED COUNTY STREAMS
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PLATE 2R
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....:::!.:=:.L~-I-:;25.,.....,

CASTLE DAM AND RESERVOIR

PROPERTY FENCE,
FENCE AND GATE DETAILS
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.
1 13-- .."
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bQrbed wire

4 .4- • T-il" Io(I<J
wood pom (a.f.) -.::::---_J
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GENERAL NOTES
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1.1· r,,'-,,'
10119 (o.f)
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OF BREAK AWAY FENCE)

EQUAL SPACING All AROUND
..I

NOT TO SCALE

....o.+,i~- I' MIN. EMBEDMENT
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/
....-"'JI 4' 4'

.....I~ ANCHOR~L
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~i--" L.. ___

'"" ... , lOOP NO.9 GALv. WIRE W
END TWISTED (3 EA. SIDE
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VARIES

3- 4 BT U EQ. SPACED TaB EW
./ I" DIA. HOOK EYE, CONNECT
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o
en
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I
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TYPICAL ANCHOR BLOCK DET AIL
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.... 1.::0

2 II 4 WOOD FENCE
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I" STEEL CABLE
(SEE ASSEMBLY
DETAil THIS
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," CLOSED SWAGED SOCKET

BREAK-AWAY 4-WIRE ffi
FENCE, SEE DETAil W

I" WIRE ROPE

SECTIONAL ELEVATION WATER GAP DETAIL

42· TWIST FENCE STAYS

NOT TO SCALE

r~~R~m::::::=:~C=~~~d~}mc:a;?==~d»CONNECT TO I· EYE BOLT

1.5" TURNBUCKLE ," OPEN SWAGED SOCKET
(JAW AND JAW)

I" OPEN SWAGED SOCKET
'----~-I" CLOSED SWAGED SOCKET
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"""~CONCRET,:,,,]

. . ..
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... ... '.
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I
I
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I " I
I "

TYP. CONC. ANCHOR~-~-~
BLOCK. SEE DETAIL SEE TYP. ANCHOR @® TYP. FRAMED BLOCK C:NNECTION DETAIL .---

PANEL DETAil ORIGINAL GROUND CONCRETE NO E:
SOIL CEMENT APRON EXTENDS
2.5' UPSTREAM AND DOWNSTREAM
FROM It. OF WATER GAP.

PLATE28

CASTLE DAM

WATER GAP

0&TE, SCAI.£:

26 FEB 96 NONE

IlERCED COUNTY STllEAIIS. CALFOINA

DEPaJtTIiIEIIT fIF TIE AIlIIIT
SACJUM[NTO IlISTRlC T

Cllllf'S OF DlGIIIEERS
SA_O. CAU'OIN&

NOTES:

J. AFTER INSTALLING THE FRAMED
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SAG IN THE I" DIA. WIRE ROPE.
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3. ENSURE TURNBUCKLE AND WIRE
ROPE ARE OF THE APPROPRIATE
SIZE. SEE DETAIL 5.

BREAK-AWAY FENCE DETAIL
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FUNCTION ANALYSIS - VE PAYS
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praillad .aad. flra ...al to .l/1-incll di ...ter,
trac.es 01 or,."ic -ateria' and iro" o_ille atainillSi

..
.1WL.W.t.•0Uled dark br""n. br""a aftd talll,
cla.p. _dill. p'aaticit,. fille to ocO&ra. ' ••d.
'r..... l to 3/1-lllch di... t.r. a.e iron Olide
.tairu and c....nt.d ""Illes
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As abowe ezc.pt. dark br_". a1 j ttlt I, daap.
1itlc to ..lIi1l8 a.nda. tr.ce, of cal ielle.
,I"htl, ee"nted

-.1-;, abowe except. brownish tr.,

.1.

95 5 -

I IIIoS 54 .. -
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EL.. 2111.6' ': 0
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..dilla) ,."d. ,0- Iron 01 ute atalnln9.
aicacaolls s.nd

.l.lJ.I.:£....1. tan. d••p. wer, f I n~ to f ~ ne
_di.... .ic.cao", 'alld ••0 •• iron oalde ,tai:'li"S1

'WL ,ellOilish nd. d••,. Ilitht, ".,tic. fine
gra i ncd ••"d. aie.caoll'. earbo"aceou, ..ter i al

.
.1A!1!.....S.W. brOlIn, d••" _dillia pl ..ti~ity
lIlith &OIIe carbonacaoul ut.ri.l. soate ,ron
oside ..hinin, • .,It', fiN to _ditl•••tid

_ II It 2:8 , ',0
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~ Continued

.\a1W• ,aIlOlli.h brOlin. da.p...dill. pl.,
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GRAPHIC SCALES
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MERCED COUNTY STREAMS
CANAl,.. CREEK. CALIFORNIA

CASTLE lloUI AND RESEIMlIR

LOGS OF BORINGS
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UNIFIEO SOIL CLASSIFICATION SYSTE"
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VorySoft
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Firm

SIiI!
VoryStifl

Hood

COHESIVE I
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5-8
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~-3ll
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F..... perceftE by weight passing 1J'Ie Ne. 200 .

Uqu;d W.....

~icity Indo (Liquid Limit Minus Platie UnHt).

F.... _eon- .. P_ of 0'Y~1lt.
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~. percent by """OM palling 30tnch siew and retained on the
No.4 sieve•
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S. Holes IICr~ drilled 'IIith 0 ()~"45 usir'l9 Cl 7 inc;, hoi lOA st_ auger.
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-.... per1.0rt.oI~oIa2..._:bO.D. ...a1~~Ul• ......., I
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:Iossifioction~ on :oborotery gradotiOl"l an::: ... isl,MJ1 fielc' deScriptioft.

STANOARO PENETROMETER OESCRIPTIVE DATA

,. ==:n in accoroanca vrith the UnifieCI SOils ClPllifJcetiQn System

2. ....,sieltesi:zeSon1MchC"t.,..U.s.~.

3. =-~""::;:"=~~.:e===--=:=:Oissilt
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4. 60rdertine ClasIific8lion: Soils~~stics01 rweo SP'O'4'S""~:e,~~ gro&C) symbols. For «IlaftIPle GW-GC. •W1~~ rnblIuN

NOTES-

LEGEND-

Hun 361', reGdisll tlro.n. dup.to .oilt.
.,.r)' fitle to ..dill. s.and, graw.l to 3/8-iftCh
di ... ter ••o.e carbonaceous ... terral

I-•.~-
A, abo'fe e.ce,t gr.y. saturated. fine to
_d i~•• ,eaceOIl. sand. loose

I_~~.
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to finc (so....dill.) .ancl •• ,caceolls. 10_
organic ..teri.l. culti.,ated zone

i·..~. ligllt olive-bro.n. dalllp, _di-
_ u. pl ..s~ic;tr. _diu.,sane!. witll nu•• rOIlS
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'PLATE 36

LOGS OF BORINGS
2F-'4 Ii 2F-15

ItIIERCED COUNTY STREAMS
CANAL CREEK. CALIFO R N I A

CASTLE !lAM AND RESERVOIR

=c:::=:±========'~'==='~'==:::::'!~.

T. P.,rSOtl

O. Anderson

-P....
C. 8r

EstimGted De"«'ftt of .grovel,..an4 onCS t-.n.

CIGuifico1ion tased on 10b0rcrtory ,radotion ond ... isual
field description.

Laborc:,ory Visual CI\Jssi ficot ion.

NutntMtr cf ... cf SUncIard ~rumMel'.R •

Sands. ptI'C:'ent by~~ me NO. 4 sie¥e and retained 01'1 the
NO. 200 Dew.
1"..... _ Dy.,.;gM _ ... No. 200_

LicolklUlllit.
"'-lefty ,_ (LiQuMl UorUt ...... _ UIOit).

.._ -.. """'""' in _ or Dry We;vItt.

COHESION LESS COHESIVE-- R_[)ens;Iy -- e:.-;-.cy

(>04 Vorye- M Very Soft

So'O e- 2-4 Soft
11a 2fl ...... ... 1""",
21-30 VetY Finn ~'S Stiff

31·50 "'"*' .6-30 Vory_
SH V",,_ 31+ Hard

I
.e.ao..r. ... t.Oft.of~oIa2oolnal O.D...a , ..~ 1.0.........
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STANOARO PENETRO"ETER OESCRIPTIVE DATA

• Loc:miCWt 01 Exploration:

GR Gl'neI. l*'f*'It ~ -..ight~ 3o-inch ... and NtaitIed DC! the
No.4~e.

GRAPH IC SCALE

1. ='=~ in -=coraance with the Unified Soils Classification Syllern

2. An sicwe siZes on the chan' .. U.S. St8ndard.

3. ::",:~"=;:r=::.~~.:.=::=:::~isstt
if the UQuid lint.-ld ptatirc/1y' ind8:al: plat betow tM ··A"1iM on the s*stiCit'Y' ch.-t
(A$TM D4487) and d Oay If the liquid lint and pIasticfty indeX plot Ibowe the MAo. Hne Of'!..........

4. 80tdertine ClasifiClfion: $OilS possessing~csOf two if'O'OS ani~
ttY' CClIr'IbiMlicrls of group SYft'boh,. For~ GW.oGC•• weII-gradecf graveI-sIlnCt mixlur.
with. clay tinder.

5. Holes -e-rc dri lied .ifh 0 DE '4SY:::inogo 7~inch hollow Sf_ auger.

S. Elewation:s (EI.,.) nlill'101ec1 from toDO 1ftOP •

NOTES'

UNIFIED SOIL CLASSIFIOATION SYSTEM

MAJClfl OMSIONS
Gft<lUp

TYPICAl ......ES
"""""'LS

H GW ~ ......~~.Ittu.~I10"'"

~ i~;.I1!e y : GP ~---..........,........ liItItIGt'no"""

i !iii~ii! i. j GM 5i1ly .......~ ......

I ~ 'j§ .. GC ~ ........~ .......
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! z ~!'~H~e
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jj!,;il~ !~ ! s" Sifty ...................
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! ; "L
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.... ~..--A-IIN.
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I ~Ii ¥ 'l! ""
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! ~ g ~ ; .§
.....-: ....~ ......A.. IIMI.

g ~
CH JnorVMie fat ......~ ewe -A~ liN.
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1,000000'<o,!

~, ,ra,.i.h btCMo'n. d'.II. ~.r, fine
to fine .,caceoua .and. trace' of iron
oxide .taining

.
A, abo'le except, graY,very fine to fine
~ra;fled .aflt!

Drilled 18 Dec 1981

.
MIPY SHIl 'lA1 1 igllt olive-brown. dU,.
_dill" ,la.ticit,.. 'Icr,. fi.e to fi",••,nd.
trace. 01 iron ollide .tainlng

.
s ....n CLn. litllt oli~e-brown. cla.p. _di
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., -
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1. abo-e, el<c.pt redd iall 01'0101/1, fine
to _di •• sft1"lsr to S\lb'l'oIUlar .,nd,
d.nse

Dr i11ecl 23 - 28 Dec 19tH

l.L..:-.!...! (Con t i l'I Ue d )

..
A. abO'le. eJce",t I"'own, vcry 1ine to
_di .... all, ... l.r to "brollnded .ic.Ceou.
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FUNCTIONAL ANALYSIS· VE PAYS

UNIFIEO SOIL CLASSIFICATION SYSTeM
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Highly oroanie soils

~ fSMl • d.rt brown. ooi.t. ut_ 10_15"
".r, fil'la to fin. oreill.d a"O'al.r to .ubroul'ld.d
.a•.••t. IS-251o noftpl •• tie fifta •• \:arr 100'. to
100••• IliQbtl, oroanic. culti"lt.d zona, not
:;I~plael (F).

2."" suo, SILT (MLl • bro-n...i,t to de.p. 52" nol'l
i'Tiit"i'C""ne •• 'IJ ".r, fille to fifte (10__diu.l
CI,.io&4 ."Oalaf to ••~ro .. lIltad 'Olld. looae. non
ce.ntad. 'eatt.r.d roots .N oro.nic .. tarial

3..·.1.!J.!I..U..Q. fSMl • browR.IIC:I'_•• 55J._ryfi_tofi..
\10_ ..4",& ••e1 coar •• l CI,ained ano~1ar to ,ub
rouN.d aand. US ",oa,l .. tic finn. "Or, fir. to
da.,•• ·.. 1 i Ittt}, e_.lltacl

4 • .1.1.W....1i!l (SN-Stl. raddiU brow",. dl.p. IS" Yor,
fine to ..c1ioR f... co.r,.l orainad a"'Oular to IIID

roendad a••4. IJ flO" to 10w plastic iille •• ILL. itS.
"-S). IS Gra".1 to 3/I-iR(.I'I di .... ter. "ary 100"
to 10Gae. Ilonea_fltad

S..... ~Wi i!!':!l~l::P (!:;$~~r~. )e:~~:~a~r:n;u:~RP.
rOulld_d '.nd. 2110 fin. to CMr,•• ubroendad to
rOund.d Gr."el to 3-iftel'l dia..t.r. ~ "on,la,t;c
fin••• fira to d.lI .. e .• Iiolltl, to oodaratel, ee_n
t':!d. -.cIerateif irOIl o.iela ,tained

IrCUYU SUp is'). liOIlt oti ... ·brO-II. d'.,. U",
"ar, fino to _diuR .noular to .ur-rounded 'a"d •
..5" .... ill. pl ••He fin••• fir •. nORca..nbd ••1iotltl,
ir~n o.ide .t.i ••d
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I .. ~~::; UP. H~~·,~a:~or:o;ii fi~:\oS:=,~:: f~::~:~
fill.) ."tular to ..... ro.od.d ClUirtl .IM••oft, 1'I01l~

ce.."t.d
2. ~(CL). r.ddill'l Drown, 1I'-1I.2S. 6OS .. 

diue pla.tic fi".I. ,~ .41 ill. "llI,l,r to aubro,ACfed
Guerh Ul'ld. trac. of lIr..... l to 1-1/2_;"cl'l dia_tar.
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,I JCW.R. ide' ,catt.r.d tl'lroullbout la,.r

3. ~.(;~~'I:d:::=t~;~~~:a(~L!~~~~i,~"#t~31.
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.....~ {eLl. "ar, pale brORn. d•••• ISS _di ...
pl.stic fillas, S~ fina .al'ld ••catt.r.d carbonacao·us
_tarial. ".r, ,tiff. 1I0neo.."ted

S~ a·t!:~\!A::d~::lUGU ~:~~~o t:II::~::er;~~ i :::';II::~Z
.afld. 27~ floa,lntlc fill.'. acattereo .iea fla".'.
f.ir.... I iGl'ltl, ca.decl

6. ".:1!!R. (SP) • I illl'lt lIra,i,1'I brown. 41 .... ISS fiM ~n
Glilar to lubrOlllftdad lIusrtz: .. and. 5J nonpl, .. t,c f,,,.,,
.e,ttered aica flalt.'. 100'0, nonC••Rt.d

EL. 216. I
0

5' 5'

10' ,,'

15' ", /0' ,,' ~O· ,,'

"'"{.,..---.:',7,----:':,,;-,--7.,,;-'---:.5':-----:!

Cl~ification ex..ct on laboratory gradCltion can;I 'Wis~1 field clossification.

Fs-, e SOo' F..., SO........ Bal'io Fool<! _,

~ionof ~ordOn:

GR ~. percetIt ~..eigtd~~ ... anclI.....-..cs on the
No.4"".

SA __""__..... No.A_ond...,;... on .....
No.2DOtiIM.

A F perc:ent by weigt4 passing the No. 2DO ....

U. .......

PI ~ ,_~ Umit ...... _ Li,,",),

UC F"1lIId -.. CorlI!Ont .._" D<y Wo;ght.

V....f"I8Id~

UbcntDryV'"~.

LEGENp'

I. ~J:;;'t:A:fll;S1~0"; :;:~:.ld:::a::ll~:; .:~ :~I'::~ed
'al'ld. 30% low pla'tic fi"el, loon. Rone."l'Ihd.
or,.nie ..torial i"clud •• ,oota aad root\ata

2.-~ (SM) • "a,. M' = II.SS. I~ fin••ub
ARllllar to lll:trOlllld.d 'al'lCl. liS low pl~.tic f i~n.
loo,a t. ftr •. notICo.ftted. ,.- M"nlC _to""&
(root I.tl)

3. :Jt!! :~ntlJi::':O (::~;.:r:~~.:::I:: ::t:::::~;O.d
&aM •••t. 2S-3~ •• 11 rou"ded lIrl".I.to 2-1/2
inch dia..tar. a.t. IO~ low ple.tlC f I"el. 100.e
to fir •• 1'I0nc."l'Itad .... orllanic ..tarial. (')

.....~ (eL) • ,all_i~1'I br_~, d••p. aO~ _di
~. ,1a,tic fi ..... ~~ _ell •• Ir.lltod 'ubel'l!:ular to
'ubroul'ldad '.'141. firR to .tiff. lIolle••nt.d, '0_
or,allic _taria1

5'

,,'

ll...:....U.
(. 6 2· E)

EI. ISZ.I

~---------___;t-I0

'.•mz.uw (SMJ • dark brown. "ist to .at. !i5~
fin. to ..di~. or. iliad ".lId _~ nOttopla.tie fi"a,.
I~ 'l'Ifular to ..brouM.d .r l to 3/4-inCI'l di ....
.ter••1 jlll'lt1, or.anic. 10•••• l'lonc...ntad

2 . .1J.UL.W,Q. (SIfII) ...dill. bro-II. MC.I2.S~. 5~S var,
fi:te to Meliu. ,.,"n'lIler to • .,broandad lIra'RO'd
.."d. '3J lIonpl ••tie to 1_ p1a~tic filltl •.ILL-In•.
"·3). I~ IIravel to 3/I-inel'l dla.t.r. ,11.btl, or,an,c.

-l-oeo'e. nonc•• tlt.d
3:·~ (SM) ,r.ddi.tr br!"n. d..p. 11$ vcr,

fin. to "diu. oraill.d und lII111tl'l , f." .catt.red

::~~:et:r:~::~U~~d 1I:~:~:~t i: rI;:! ~c ~C:~::::r ~"-
Jooo••• 1'I0Rca,,"ted. ,I iol'lth IrOIl ollide .ta,ned

II.-~ (SM) • reddi&1'I brown. 41..". 7~ fine
to _diu. <&0_ co.r•• } ,",ular to 'ubrOlll'lel.d .,lWl.
21~ 1'I0npla,tic fin.... 2S .uDrOURdad to •• 11 roundad
fr...,a' to I 1/2-illctr dia..tar. 100'a to f ira. I\on-

··c...ntfl. ,l·illl'ltl, iroll oxide .tained
5. aS,Upy SILT (teL) • y.Jlowi.1'I br_~. d••p •. 55S nOli

to to'llll pJulic fine •• "510 "ar, fl~ to fUle aflllllar
to aUNnGlllar .and. fir. to .,.ar, fir •• lIonea_nt.d
to 11 iOl'ltl, ce"l'It.d. containl .bul'ldant carbOR,f;ceoUl
str.ak,

/,EI. 182.1
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PLATE 41

MERCED COUNTY ST1l£AIIlS
CAl'W. CREEK, CAUFQRNA

CASTLE DAM AND RESERVO'R

LOGS OF TRENCHES
-W·,S thr. 4F-23

7, PEIlRS(»I

o,J , 0ICEIlSlII

-P. I.E
C. _OUT

GRAPHIC SCALE

NOTES:

1. CtaaifIC8tiOftS .-e in aoeora.nce wiUI the UnifMlCl SoilS CIIaffication s,....,
(ASN E>24I7).

2. oAJIlieve lias on the ch8rt .... U.s.~

3. =:-....;::-.::=-.==~~~,:.= ===";0'"
1~~=':=~..=-~~~-..::.~:...ct;'-.... on-........ _~r_: ",__...~""__,, GW-cc,. _

wtIh • ca.r Dinder.

S. Trenches ,..re e.:cNated Rith 0 Cczse ~ 9ockhot.

6. Trltnclws UCOVQ1ed on. 15-21 o.c-t-r \981.

,. E~fons 1EIJ estimo'ed from tope ftlQDS.

I tnd! • SJ"_r 'b==:::'l:·==='~O·===:t"·==='J:.·====!'·

LOCATIOtl O' EXPlO8ATION

GRAPHIC SCALE

o' 'IX'- """. 600' 600' """,'
I tn,;Il" ZOO Feet j j

SAFETY PAYS iii

~ (Slf1 . br_•••oi.t. cu. 7o.-75~ vcr,
f,l'Ie to f,ne IIr.il'l.d a"lular to .ubroulld.d ,and,
2S-30'; "onph,tic 1io••••catterad ..ell roundad
IIra".1 to 1/2-inclI dia.te~. I~", or:lI~n~c. zona
I'll. It.... d,.turbed 0, Cultlvat,on act''1,t ••s. 1I0t
~3Rpled. (')

.~• .1.LW...1W. (SM) • dark "rown... ilt to de.p. 10%
fjn. to ..di.,R IIr.ined al'lllular to .ubrouM.d 'a"d.
2~ IIoft,la.. tic fill." .·cattar.d •• 11 rou.d.d ,r...,al
to 3/'_illcll dia..t.r. 100.... Iill'ltl, orllnic

3·.··~ (St). roddi ... br_". MC=S.~, lOS ... r,
1in. to ..diu. tr.illtld uballiular to &ubrOllnded .alld.
2(f, low pla.tic fin.. (LL-2'J. '1-12). 100". f••
s~.tt.r.d root.

q.··~('L) ,r.ddi.~ "r...n. 41..". S.~ low
,Ia.t,c fi",e •. '6~ "er, f,"a to _diu. lIr.i,..d·IUIl~

a"llilar to lubrounded 'alld. 100•• to lIar, 1 ira
S.-.~ {SM-SP} • ,ello-i.1'I brOWrl. d••p. tO~

_d, .... ,rai"_d lu"arlGgl., to ."lIular II"d, lOS 110'1_
pl .. tic fin••• 100'.

EJ. '94.9

t
5'

,,'
I

,,-,
"..
@

u ~ _ 2 I

(S~w)

r.-<
1'5·7

.--------
----------

I. "'~i;:.. $:~: j ~::)&uk~:;~&~r:n.II:'~:~.:I~&~ ~·l:S
non to 1_ pl.,tic fines. I': ar.... l to 1/2-illCIl
di ...t.,. 100M. ftOlllc ntecl. or,.aic (gr••, root&~

2. -iJpy SAl9 ($_) • d.rlt _n. d••p to -oilt. 7~

5' ::~.f~:S ~:'-;~~:~i:r;~::: ..~:~:~ ~:n:::;:~::~d
,I i"fttl, organic,

3 • .1.!..IJ.L..1!! (SN). brown ••t· •. 5~. IO~ r'·fine to
... icaa grai.ned e •••l.r to ,.-'r •• I\4_ d. 3~ nOI\
to low pJulie fill.' ILL-Ill'. "-3). IJ tr..... 1

Io· ;:t!!~::I1~:":;:::t:~ ...f ;;:. II~:::.~:::~'. o',uic

II.~~ (SP-SM) ••rC*tI. d••p, 'Ol .,er, fine to
_oi •• ,rained ."'.'a.. to alllbr."l'Ildod ••nd. l~ low
pla.tic fine•• trice of gr..... 1 to ::/'... illC/'l di ... ter.
t i r.. ...onc."lIted

IS' 3.1.,-,---'-5""---,~,""--~..""---'~O",-,--""'!;5'---± IS' 5. ··!~~I;r:t:r ::·;!~n!:Pd~:l.t~r:a~~&~i:;~:''::~:~

f~r; i :::~':l :::~.:: ::.:~ r;c:O
41 ~::;::~a~a~:"~ i rR •

• Iilll'lth to HClerat.l, ca.ntad

G. ··UL~d'::l)lI!:~~ed ••=;:~~~1It:r::~;O::::d :~=d ~ i;n
low pla.tic filla •• firD .• lilll'ltl, e•••t.d •• Iilll'ltl,
Iron.oxide .tailled. car"onaceOlill

"..~ (ML) • ,ellowi.l'I,browlI. d..p. SS~ 1_
pla.tic f,"el. lfSJ fille lIrall'lad Inlllliar to .... b
rouaded ,,"41. fir_, Ililll'ltl, ce..nted

&••1i~:~aSO,: i !::)angll ~;:'";~ ~ ..·r;:~:;d ~::d~ i i~st:on _
pl&ltic fine •• fir_. Ililll'ltl, ce_nbd

,,'

I~,:l:"C:---"'O::'--C":;"'--C";:"'--'5.:---t ,,'.!, U'
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PLATE 42

DEPoUlMENT Of _ ....,

s..tOAMIMTO DISIUCT. CtlUS OF ......-.s
~. CAlJfOIMlA

CG'-14
n "1_87 39

...-

II£RCED COUNTY STREAMS
CAM&L CRt.!:K. CALIFORMIA

CASTLE DAM AND RESERVOIR

LOGS OF TRENCHES
4G-1 THRU 4G-4

Ri.. TREAT

-J.B. IIR1S£S

I.f.r To Shetlc.-l For lOCdion Of
Tr."c....

Soil. CI ... ification CO"".,. To
.ilih,., Stulll.rd fill. ·'.IFIED
SOilS CLlSSlFICATIO. 'YSTU."

MOTES;
r;;;;;; •••,.. Ell.c.".tCl~ I, A Ca••
$80 I kcno- I" lece.ber 11711.

PAYS

OI'note. Fi.ld CI... i.,icatiOtl.

All (I..... t 10M Ar. In F..t.

SAFETY

G.olotie CODtaet I.hee" Different
1"" Of "teri.h.

Of"igiltDl Groullllf Surf-=-.

FS·I •

(F.e.)

NOTES;
-- G.S.

dU'
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MERCEg COUNTY $TR£AIIIS
C......~ CREEl<. CAl.JFOR.,.

CASTL.E DAM AND RESERVOIR

LOGS or: TRENCHES-SPLLWAY AREA
46 - I THRU 46-5 AND 48-13

R.... T.

R.l. TJltEAr

T, J. S., R.l.. T.

7. GrPlf coor.J~ •• C:oltt. CcordMat. $,.,.,...

z. ·Cl0r'! ~(Sel,"-". 06009. ,'"","1, piO"oc\l..l..; 21.5'1: Ill.
·"IlI. ~l'-/• ...cl."~"'Xo t,....

I......., .., $a'Cl' (SC) .... Of'o-Il. Ol'9"'"t:(rooh). _"'••"''''1,
,,_•. t. I."n, ~ .el1-l'CIIo'" .-. 10 V2-. OODrCa'fftOItl,

60·'..., l.<'\C TC I.,.. .~, 4O•.to. CIO,.

s. ••~~. <: t$lilll. I.,,,, 0'0, ." .. ..-111 900, ."'........ , 4',. """.
;;;;;:;;;.., to"r. ",. .-I.

6.·*s.,.. IAll). or""'" "01, aloofII"l, ......'c ..._, If'''.
~'•.to. -r '1M t,·.to. '.1.

4, S~'llrIl"l. ar."'.~ t'O, _,~...--.o .,lIIt· ,
2'''''''-_''''''''''\1f'l1\1 ''''C\I.I.:}A.PI:8l , ."" .
""OCII.a...,. C_'.... ~'" ''"'' ,_ ..... 97"We .,11.

J: ·\hr s.atSlrIl. hf'll 'IOII..~ 0'.."_ dI/IICI ....., I,"".
OOO'C.,...., ZO·. ,,11. S>'% '''I~ 1Ofl,.

I. For leg.n4 and Unitieo4 $oil Cln.iflcation S.,.teo.
cll.,t. I .... IlIe.t C_I'.

2. Chlldicetioltl ere in eccordallcc lttIit/'l tlte' Unified
Soils Clauific;atiorl S., .. te_ (UTili O-Z"8rJ

3. All $i,.e .iu.. 011 the chart arc U.S. Sterld.rd.

t. tile t,r., ·,ilt • and ·el.,· are unCI r."lIeeti'... l,
to diltinglli .. h uteriah I"-Jl~;bjtiltg lo_r IIla.ticit,
fta t!lon wltll lIi,lIer t1alticit,. Tile .iltn 10. 200
.ihe uteria1 , .. ",ll if tile liquid ii_it .I'd ,la,t.c;:ity
i,.deoll .Iot bc-Io_ tltt' - .. " I ill. on til, pla,trcit.,. cllart
(AST .. D-zq.87~ alld II eh., if the lillUid li.it &l\d IIlalticit,
11141•• plot .bo.c the .... I,"e Olll the c".rt.

S. 'ordertift' e\.~,i1icati.n: Soils DOI&IIUiltl char.eleriat'c;1
of tlttlO Oro:o,a .. re de.;gllat..d b, eo_binations of trOll' a.,..boh.
F~r cJl...ple G....GC. a well .. ,raded graul-.altd .I_lure lttIitll a
cIa, bi ..cler .
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2F-I5

~14

1.000TIOli OF SECTIONS ANn EXPI.ORATIONS
o tOO' '2:00' <100' .co' toO' tOCIJ'
! i i

2F-12

I l..eII_ • 200 F..t

~XPLAIrfATION

OlDEI .&lI.UYl UN

",aU.'EIt AI.I.UYIU ..

Silt, ,and. cla,e, u"d. undo ,a"d, .. ilt. and Uftd, cia,: lil"t to dark br_II ... _ li9ht reddi .. ",
b'own and tan: lao.. to fir. or .tiff. ,.rt, ".'I.bl, ce_nted: Icattereo ..ell rOlinOIlO tr ....1 to
abo"t'2: inche .. In dl ••ete,: v.rle. f," .bout '.3 to 9.0 feet thick: I.,en COflt.1f1 fro- about 10
to '3 ,ercent Jlon to low ,la.tic fine": _e.t".rd fro. Sta. 2S·0~ t)\e ... nit is p.rtl, illt.r1inlered
.it". and a ..erl.I" b,. Ilopew.l~ deri"ed fro. Ute Turlock I..ke For•• tio" .•"d t)\e top 3.S to '.5
feet hal bee" dilhrbed b, &gric ... ltllral ripping operation...
CI.,e, lano. lilt, .and. c.1&,.e, Vr.ve1l,. .and. ' .....el,' cl.,e, '.fld. gr• .,e~), ••nd .•nd ••"d,
Ir."el: light fadd ... " bro.. n to bro"",,: coftli.U ,ri •• ril, of cl.,e, ... nd .. itll .c.ttered ta abllnda"t
_ell rounded Ir.vel .nd ••• 11 cobble .. : de"•• to It iff: v.rie, fro_ .bollt 0.' to over 3.5 feet in
thick"n .. ; "."d is fine to co.r.e tr&lned ••o.tl, ..oille to coar.e: c:ofltai"l 1e".. tlla" S to SO
percent 1_ to .ed ill. pl&.tlc fIne •.• ic&ceo....

S.nd, cl.r .••net, .ilt. ,ilt, s~"'d. c1.,e, ••~d. Ir."ell, ••"'d, .. 11~: tr.e"'i~" gr.,. browni .. _ Ira,
and t.n to brow-n ""ltIl ..... ".ble Iron oxide .t.,ni/'ll: ffr. to ver, .t.ff or .r'lhtl, ce-ented: parh
a,e pu.iceous: ..arle. f,oa abollt 3.5 to ove' 12.0 feet itl thlck"e•• ; co.tai". a'ollt 20 to 99 ,er
eellt tlol'lpl •• ti, to aedh. pla.tic fin ...... ic.ceoIlL
Silt, .and •••nd. cla,e, ul"d. und, cia, .IId '.lId, .ilt. light bro""n. br.",. and bro-ni.h vra,.
""itll vari.bl. irol'l o:s'de "t.itli"I. fir. tu lIa,d or cnented. ,redoe,I••ntl, $ilt, ..and l.,er. ""ith
~ to '9 ,e'cent nonpl.stic fine •• fe"" cle.n sand \.,e'" .bollt %.S to over a.3 feet thick (,.U
,erc."t fIne.}, one %.5> ...fo(>t thick sand, lilt lay.r at 39.£ feet in drill hole 1F_2 Itld one ..alld,
.ilt ..... tld, "., la,e' q..S. feet thick in the ,"otta of drill 1't.01e 2F·S. Unit cotlt.ill' u .. cl.,e,
sand ""ith 11-'2 ,ercent low ,l ... tic fillle' .• iC'.coou. th'oulho~t.

(ir.wlrn, .a"d, el., .nd ••"dy cIa,. beige .ott1ed ""itl'! iron ozide .taln, ••oft. co"binj"I II' to
73 ,e'cent low plastic fine •. ·5 ,ercent I'.ltel to 3.inclles .ui.u. dia-eler f,o. 59.' to 72.1
feet. the depth of tlli. ul'lit c.:ould l'Iot bc deter.,lled bec.uae drill "ole 7F·2 bott..d.t 711.' 100t
in tll'$ u",it. ttle botto. 2.50 feet I' ..and, cl&y ttl.t .p,ear. to be l~ear.d and contaill" nuftrou.
110"', .1 ichnaid..d ...,rface".

Clayo, .and ....ndy cla, ( .. lou"".Sh). dark bro_n. lOft to Itiff: utld il fil'll! to .od.u. grai"od: con~

tai.el '0 to 60 ,e,cent 10_ to • .eliu. ,l •• tic fine •.• ieae.eou.; ...rielo fro. 0.5 to 1.5 feet in t"icll
l'Ie""; qteri.1 i. derived f,o. soil fo,..d On the ,"derl,.ng Turlock I..ke For.ation.
Sand, cla,. cl.,e, sand •• ,It, .and •••nd, silt ••nd ,...nd (.ized loil de ..eloJed fr .. t)\. underl,ing
Turlock I.alt. Foraation atld top 3.5 to 11..5 feet of .. terial dISturbed b, ri"i .., o,er.tioft.. ): \""t
I'.'. brown ••"d tan: fir. to .tiff .nd ,.rt• ...dlll, c••ented: la,.,. co"ta,,, fr" .bout 35 to '00
,efc.nt \0"" to eed'''. ,l.atic f'''ea ••ic.c.o.....
Sand, cia, ... ilt, ci.,e, ... nd. und, .ilt. silt, u"d. cl., a"d ••"'d. ti,H Oro""ft. br..."' .... tr.,.
9'a,ish t •• ,lind g'eenish Ira,. v.ri.bl, i,o" olide at.i"ed. f,r. to ...er, .tiff .nd lo.e .. Iiglltl, to
-oderatel, e.e~nted la,er". II,er$ are ,r.do-in.ntl, f'''e Irained .. itll .Olt contailli". to to as ,or.
cent low to "diu. ,I •• tic fines •• ic.ceou. throulhout. cOllt.in. a 1.5 to %.5 foot tll,ck o.... ie.o ... "
l.,er .t e}e".tion 190 feet In tile rigllt abut..nt {Sta zr.:oo to 2J+OO) &fId •• i.il.r la,er .t ele
... tion U7 feet in tl't.e s,ill""a, '111 fOllnd.tion. Pervious ••nd laror. cont.itli"g varjable a.oant ..
of fi"el oecllr .t .c:.ttered loc.t,ons. In tile left .but.ent. ,erviou. '.tld. were penetrated by
drin hote 7F-t at t%.' to 15.3 i'eet. SO.O to U.O fflflt. and froa S'.S feet to tile botto. of Ue
IIole at £1.7 feet. III the right atlllt..nt. ,.rvloll. '."d' wfl,e etlcoullter.d fro. 19.5 to 23.0 feet in "ole 2F'-9.
Tllese layer•• re ver, ai.ila, to lb .. clealler .atld. ,e"lttnted itl tile ..aIle, botto. (Ullit DJ in
drill hole 7F_2.
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LOCATION OF SECTIONS AND EXPLORATIONS

el.,., und. lI ..d,. cl., (.Io,.w.... ). d.. rll Ilr~n. 'oft to .tiff; ..nd
i. fin. to ••dill. ,rai ...d: contain. 110 t. 60 ll.rC:.llt 1_ to ••diua
,Ia.t,c fiae••• ieac.o.. a; " .. ri .. fro- 0.5 to I.S f •• t. il\ ttlic'ut.u:
.. t.rill i, de,."., fro. aoil for.d on t'" _ndetl.,.ino Turl.ck Lak.
Forution.

i,.."ell, ••_0:, cia, anel ••nd,. c:h,.. lIel" aottl.d ",itll ron .xide
,tlilll, .oft. co_t.'ning liP to 73 .,.rc... t 10111 ,I •• tic f n••• !S
P.rClflt tr.".l t. , ;I'IC"IS 1n dia.t.r fro. '9.' to 72. f ••t. the
depth of thia un.t cOlolld not lie d.te,..il\.d b.c•••• clril hole 7f_2
bottoeed at 7'.6 feet .n th;1 unit. t ... 1I0tt•• 2.5 feet i. lind,. c:II'
t"at .".IU ta r......a'.e1 aile! c:ontainl nll"'OIll ,,101'" II id.•n.ided
.urf..c.a.

ABUTMENTS

®

EXPLANATION

OLDER lLLUYlUM

'foua'EI ALLU'1 UIIl

Silh U"O'. cia,.,. ... nd ••ud. ul'ld,. silt. Il'ld "tid, cle.,.: litht
to da,ir. ",_fl. 10•• "O"t reddi.h .r-r. .nd t .... : loo_e to fir.
or Itiff. part. ¥ .. ~ ••b~' ce• ..,ted: .c.. tt.,ed well rounded t, ...ei
to about 2 'nc.... '" dl ... ter: ....... ie. froa .1I0ut ".3 to 9.0 feet
thiclr. II,e,. COllt"'n fr_ about 10 to" ,erca"t non to lOtI ,l ..s
tiC fil'loa; •••b.rd fro. Sta. 25+O0:!: the unit i. partl, in't.r~

f, .. tered .ith. Ind o.,e'\.'" h,. ,l.pallla,b deri ...e' fro. the Turlock
L.h~ For_tio". "'d til. to, 1.5 to '.5 f •• t ha, been di.tyrhd r.,
agr.cult.,rll I'll"'''' op.r.tio....
CI.,., ••ncl •• i1t, sall4. ct.,., ,ra... 11, a.nd. ,ra.,ell, cle,.,
....d •• 1' ..... ,1,. lind •• tld ....d' gra".I: li,1It r.ddilll Ilr_n to
br_n: cO.llli.t. pri ..ril, of cla.,.I' .."~ witI'! .C.tt.r.d to 'bun~

dent .ell rOIl"ded tr..... 1 ._d , ... 11 cOIIIII•• ; d ..".e to .tiff:
..ari.1 fro••bollt 0.3 to 0".1' 3.5 f.et in thick",e.,: ••"d II fille
to e.. ,..e 'ra ••••••o'tl,. ",i •• to cO&r•• ; cont.'ft. 1••• th.. " 5
to 30 .,.rc.nt 1_ to .d1". ,I •• tic fine•.•ic"ceOIll.

Sand, cIa,. cl .. ,.,. sand, &;It, '."11. .an', lilt. and ....d I-i••••oil
d.... IGp.d fro_ ttl. lIIn4el'l"nt Turlock Lake For.. tion and top 3.5 to

Sand, cia,. ,and, .;It •• ilt, •••cI. cla,e.,. .aftcl. I,."ell, 5a"cI, '.5 1..t of ..b,i.l diatur~'d II, 'i"inl o,erationa): 35 to 100 II"~
,ilt: greenilh ,ra,. b,_.iall g'a, arid tan to lI,own .ith ".ri.bl. c.nt low to _dill. plastic fin••.• ie.c......
,'Oft o.id. at..inint: f.,. to "." atif' or .1i,"tl1 c..."t.d; 0 Sand, cia, •• i1t. cla,.e,. aa,.d ••and, ailt. .ilt, .and. cl" afld lal'lld.
,art' .1'••".ice-o.. '; "ari.s froa about 3.5 to 0".1' 12.0 f •• t in \.::/ light browl'l. hr_ni." ,ra,. ,ra,il" tan aad or.e,.i." ,,.a.,. ..... ,.i.1l1y
t".ck,.,.. : cOntaina .1I0"t 20 to 91 ,.rcent "o",lastic to .ediu. i,o. ollide- shIfted. fIr. to .... ,., Itiff Ind ae.. alilkU, to tlOCIef'ate-
pla.tic: fill.a •• icac.oul. I, c...nt., la,lra. I.,.,. '1', ,r'dotlinllltl, fi"e Ir.in.d witll _oat
Silt, .and. a.nd. cl.,., ••"d. '.11" cl., ."d a."d, ailt. li,.. t contaift1ftl20 to as ",cant ,_ to _cli •• pl.ltic fioel. aic.ceO"1
browft. browI'! ••"d br_ni ... gra,. w.t .. ".ri.lIl. i,.o", ol<ida st.in- tlIroll,lIollt. contain, • 1.5 to 2.5 foot tPliclr. , ... ic.o.. ' I.,.r at .h-
,nt fir. to 1iI,l'd or c._"t.d. pr.d_i tl, ailt, II,", I.,e,. ....tion 190 h.t i" t ... right ..... t .."t [Sta. 2'·00 to 23·00) ...d.
III it .. , to '9 D.rc."t fto",I •• tic fi f.w cl ••n •• ad 11,.,. ,i.ila' I.,.r.t e-1I-".tio" 197 f •• t i" til••,ill ••, .ill fouDdatio.. NOTEs
Ibo.. t 2.5 to 0.... 1' '.1 feet tllicll (".I .. ",cont fin.I). one 2.5 'e,.,ion .a. 1."1'1 cont.ini", .... ri.lll. aaoul'llt. of fin.1 occur .t
foot-tlliclr. ....4' lilt l.,..r.t 39.' f.et in drill 1'101. 7F_2 ••d 'cltt.,.d 10Clt,ons, In th. left all.. t_lIt •••r ... i ....s 'anlis •• ,., o. Ttle tenter of eClC'" trenc" k>Cotion is shOwn
0". ,Iuld, .i11: •••lId, cla, l .. ,e' '.S. feet t"iclr. in t"e 1I0ttoo of p ....tr,ted ~, 'rill "ole 7F-1 at 12.' to 15.3 f•• t. SCl.O to 51.0 0$ a Sll'qJe lll\f: to prf:sen1 Octa on '''~

~ ~;~~II::I~l::t~~ f~:~:.c:7~:~::II:~r:~;~:~t~·"d .,tIl II .. U ",- :~:t;i:~~ :;:~.::~~ ~::;i~:.t::n:~t~~eo:n~::n~:~:dair:~·i9~si~2~~Ot.., ~oIOQ'C section -.n.: Mft aY:A$SHOWK MC..6M2;.

~ :~ ~..~. ;:~~:,I:~:~::(~"r~r~)I::i~~~t~Ok;~: ':~2~or ludl ,.n.tr.td II. All ele.oliOfl$ ill teet,refer 19 seclnf:l 4otl,lm af 1929 .... .-r ....

~l -:::-,=, ~'j...;,..~to:,:SIl;"~IS~co,~~~"~C6-~ID~'~O,~o,~;r~, :1oO~'';'O.~.~,~o~_=:..~cr''''",=''~CHI~:-''''....''~'.~'_":'''''::' Jli3?~~~~~I...:·~O""§::j=:. __.:':''':7:rn::-::1:7:1::;;~~-217[~L.:M:E~-~I2:-:4~-~1:9~ __J
... <L See ItOfe' d. CJI'I SheEt C-17 eoc,.. -.ocT~
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300 300
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GEQOGIC SEGrION I - I' ON AXIS OF DIKE A

300-

i £..RoOd

... ZOO,

z

~~
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:::
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Ii
I::E

I
O. I

3500'

ZF-16

T r GS

H'

2.5

.'5

Z05

,+-------r------2OO-r-:-,------300,--:-'------4-00r ' ------500,-:-'------6+00~..

GRAPH'C SCALE

Scale ill f.t '1:9"==='°I:,o===,oof;.==='001:,===<OO::i:r===s=~·
Ilnctl-rOOF..t

GEOLOGIC SECTION H-H' NEAR AX: IS OF DIKE B

I
f\

7'.- ....
for drill holesaocotio" ond 10;s

GRAPHIC SCALES

'C· ZO· 30· 40' SO'
I I i •
I Ind\. 10 F..,

SO' 100' Iso' '00' .so·
I I I I

I Inch • SO F•• t

NOTES;

:;:-Refer 10 StLeet CG-I

b. Ret., 10 Stleet CGo-" -C. All elevotiOftS or. in feel. 1929 HO lewel datOftl

Ie TPte eel'lle, 01 eoch tre"'Pt IOC:01ion is SM." os a si"'91.
ii". to pre.'" dOlO 0" "'Ie qeol~ic sectioft

f Treftctl. 1044F'-IB $1\0_ on She., C6-0

MERCED COUNTy STREAIIS
CAMAL CREEk. CALIFORNIA

CASTLE DAM AND RESERVOIR

J-:~~W:;';'.""~.i"~_-iGEOLOGIC SECTIONS H-H' DIKE B
R.L.7r.." AND I-I' DIKE A

SAFETY PAYS iii
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rUN'-.I""NA'- ANAL':":'- VI: PAT:'

A

:r
1=..180 +-------..- .,.- ..- -, ,- -,,- -,. --,.------...,...------..,...-+2: - 180

~

I. All 9f'OIo9c tftCIteriQls or. pOrt of "'I. T' unacll LAu tarmotiolt or

OIOe1' Alluvilollll. Ref., to tt\e Areol Geo1o;y ond E.~lorationsSheet (orn
otiC! G401091C Ste,iolt A...A· fa' 0 '.""fol oeJ,cfiDfion (sllowft on S-'t CG-'~)

2. Rtf., tC Areal Gcolo;y oftd E1p.lototiOM for location of sections.
3. AU ele.ahons ort ill teet. NotiOl"lllI Geodetic VwticGI Dotum ot 1929.

-230

'0-00
A

9-00• -001+00

Original ground surfecl!'

.-:....-$:0,002

6+005·00

TurlOCk Lake fOl'motlon (Ofu)
(Old:et Alluvium)

4-002...00'-000-00

2'0

220 Pn>j 20' Loft
48-5

____-----------:ut~~
~ 43tCIO>

_----------.-::::;.:.....----------HJ~
P<oj 45' R;ght _

~
200~:gt=E:-

1.8 C~nd
•.5iO.~S;.

46-5 Trench Pl'ojec1'ed to section. Lo;s shown on Sheet ccr15

I
.l.

2.F-2. Iwger t'!ole «Ot;on. Log shown on Sheet CG-3

f

EXPLANATION OF SYMBOLS
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-1:'4 I ~~' Sand 1,5-~ Sond ~c~~
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_10.6 10.4 , -'5,,·0"'.0"'0"""'5=,,;...... CI~y 1 5.2
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10.0
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220
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240

2'0
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200

~
~

,:~~i.;.-..:---...-
W

GEOLOGIC SECTION 51-5" ON t. OF SPILLWAY

_AaTlmlT Of THE MiAY
SAaMIINTO 1IISftICT. QlIIPS 011~

-.~

-
\

lIERCED COUIITY STREAlIS
CANAL CREEK. CALIFORNIA

CASTLE DAM AND RESERVOIR

SPILLWAY

GEOLOGIC SECTIONS 51-51' AND 52-52'

GRAPHIC SCALES

o to'~' sc' ,,/" ,,,,' 200' 250'
tiC)fl'IZONTAI.. SCALE I , , , I

11IIdt.""~t

0 • 'ei f' !<)' 00 O(J'
VERTIC.AL. ,;cAL[ II I I j ,

llneh. 10""

I

...... IMTlI

-£..Jl. EC'hewforrio

-R. L. TrC01

-R J.. TrtO'

400'300'200'

GEOLOGIC SECTION 52-52' SILL

'00'o'
.90 +--------.--------,--------.--------,-------+-190

500'

2'0
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220
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III SAFETY PAYS w

--
PLAtE .47'



.....~ ~ ..

"

.'

.'

"
~£~ ~_lIt7.0'.

sc.r ..,... 0.0' M:I I f; 1~
I~ ClI 'T~ -.a.n
."d 0'1 "-"'.

~$oIId(SC1. ~,""''''' w.._.
1d'O"'''''O. __t, It.'l, 1% f_ ..,... ""'4 roM
to """WI'! IMG, ... % 111.....17 lliDuc ,,__
(I..\. =23. PI =10)

.4~_~.J.§.!t1.ltI/iP~_-'to

..-... ..-.r. ...'"'-' ••"1 • ...,..11IO
3· -a t'CIUIIOlIO'. IICOtttil'IICl ClliIIIIMI M:I ... ,

[ r:s-S)

..U!J.. ~~. ~ tr01.'-"', .... r~
fI"OIIl trOII'lCl • 7,0 • .........,10"1. 101'. 90% ,..
M:I ...... __ .,tl'l ..,.....,~ 9I"IJl'I"I 110 Z- '(F'$-4)

.ARtNej S. 30"£.

El..IIZ.O·

48 - 12

r-;·;:·!;....:;::~s.!:I;-:.-;:,;;-,;,..,;;:-.-;;:;:~-~.,~....~.;;;..:"...::;:.--~-=""'r-+~--- ToO 0."~ .....I.Oft ,,. _. to 2.5' IN CIr'gIIftC ..".,.

.'

2'

"

,,'

e'

CIar!z $oIodr~ (Gc). ,....,..,. __ • __' •

t_ • ............,ZO"t. dar. "'O''''.-.d, 40-'"
....-~ ...... ~CIllIlelIt'lCI5~

-·-~$oIld~l,I"''''"",_
...._~ ._._, _Ifr. ~"'.,..,

.-lCI ••n. ........~....-.c '.............
L.L.:.2. PI: f6I, I~;' t,rte tra",,1.

'0'

.'
II'

('5"4)

• 9~!!!!:L s-a (SCI, ~ •••t. 110ft •
........ lIQ~C% ......... ZO-»"I.
...,., pIlIDc. ,_.

2' 6' eO IQ'

lCI"I'lS:T...-.:Iliorlfld ....~ .......
T~_'" """,-..g.
100 e, .... (F$-$) ,.p.". .....

).0' JCI 4.0' •

lFS· 2)

(~5-1)

(FS - 31

~~(~;~~~~~~~l-
1'% f\N.....-. n'"4~, 22'"4 ....., '''' ..tr-~..,.
IOtt, 1....-.rI ~.*' ....,...,rtf "IZS.~ ~'.__~~~L~ ~~~

~ • I--El.-._18_"_;__=__r
-C!!r!z s...tSCJ oa lO·'..

pocIICl .-tI. 30'% , DIIIl'c ,_. KOI.-..cII -~

...,.1 "1-,

.'

~.

•

2'

e'

"

2"

..... OI'--.,ol"

... _ lOOT IItNNl III

....;...U·L\o·

22'

r---
I
/

20''"'oe',.
4.~~~._.-'.~
~ ...,., .....0, -r .,ft,
1IJlP"I•..,."'% '" ... afld n'"
1itMt' ....It ,-..,

'2''0e'e'

48 - 6

.',
2'

e'

~'

.'

48-7 48--10 48 - 14

IIIE-12-4-19

PLATE 48

I '$- ~ eo '"5-6. 5.4 .. 4.")

lFS-2. 10' ro 3.4',

[F$-5. 5.7 10 7,7 J

4'

",'

.'
~, ~.I~'

• L.ABORATOIlt" VISUAL CLASSI' I CAT 1011

•• .FIELO Y15l.I~ Cl.A5$IFICATION

___ ~AOATIOII~ COIITACT

__ DI$TIlItCT COIITACT

~ .U£R L£Y£L..

~.~.
"

"300'80<1
I

~ " .•2.'~.~

,\\\
~!

~

\2~~_I:T

0.--=-..

cod
I

~'

e'

"

.'

.'

..."o

'00'.200'
I

LOCATION OF EXPLORATIONS
O·,

w

"

12'

.'

.'

.'

e'

..

.'

.'

12

PAYS

1
10'.'

.'

Sill, s.- (SW-SIrIl. ~..., •
....... 1....'-".-11
....... eIl.....-c _,.,..89%
__IIICl.'I%_plll:t.c ..II .

.'

.'

SAFETY

_~ C:to~I."""'" I"IJ. I~OI"~.

....... _y ,aIt • ....--..., 3041
", t_ .... ,

7'0% --..., .-ewe 1.-,

I

"

.'

.E!m_~ 1.!9.-- """'11'1 --.
__• ..., l~ • ............. ~,'"I. QIOIlliId lF$-Zl
lGfMI. 45"4 "...,...., pIoIhC t'Ra,

..~ •. tm. IIlIClI'O· _I.
'.0' lIIlI 3.0 ..,. t_ ..,., 80%
9"OC*l-aN,2D'"4s111ll1""r"'toe f;.n.

----- ----------

,
2'

"SI"'x-Saood IS" -SC), .... ..,.-'. -" •

OI'toM.o~7' % ,,...
'QIMl. 2' "4 ..I'. non __ric

(FS- 2)

Sof!I!t $,ft - C!oy (CI..~IIl:), ar-, 'ClIP I."
darII .........".IOf'. 43%t,.. M:I ........__. ,7 41", ..tt-ciOy t"'-h"1.1.:24.P1:7J

{'$ -11

-------------------~~!.~.:.1!l._~ .,._UI .......
rI.7% -.twIl. _r "~"'. 61% ,~OOI':I

_.39"4"-"- .,1t-aaytl,L=20."'''SI.

e'

~'

e'

eE"Ru.e "'". ~~. E

£L.. 182,0

~r------~-------,

12

.'

000"o

4'

2'

e'

.'

2'

",'

.'

~ .'

.
'2'.'~.

9(ARI"C S. Gr'll

EL, Ie),,,

48- El

~I

!!!!!L~_l...!!.U.0'G!f''''''''''''~.
........ 25,7% • ...,. ."".25'"1,.
'iM MIld,"%'" .-.c t ... (l.L,: 35. PI=9)

.C!02!r $orlc!(SC1.0IrII ....... """,.t 1111 WI
• G.,. IOU 90 _, "" ••..,..~,"4
......, ...c1. 3'% 11..,1, .-....c tlMl.

(FS- 2)

(,"$-2.2.0'10 4.0')
c:!!Pr ~!.!f.1, __ &9'Or......1elS._•.
,rrt',. ~I% ...._ M:I'lft' D"ll.. 4S%s1""'"

O!aClc """. (u..~2'.P'!"12l. tF'S.:'12.o·1D1~

( FS- S ••,O·ID 6.0')

....~~...1!S.I......,., _Po

.s=':-a:-_~~.:.--
----------\(---

IIC1!r!? SOlId (SCI. -. <'1lIINr." ........... V
........ ...,IliH.C5S%...... __ .3''%...,....,ic:,....

.... Clll.l")' $OrIG 15CI.~ &lfIIIa'. ",onlelS. ftO&'.
;,.ff I .*'.1.~.;ot;i,7'% ... ~~ eror."
pIlIIfc '-s. 1ICIlII.""''' fVlIIIdId 10 Jl2-

(F$-I. O,O'ID 2.0' I

~---r---"-----.---",,,,---,,~----'O'
2' ~ C' ~ ~ 12'

e'

2'

""

2'

.'

e'

"

.'

.-

00'

0.,,,"
o r--------~------_,____r

8E»1*, N. ~.~

~. ,.... ....._._l..._,._'_._•. .....~--__r

•~
I:J§5a;.-.-;-_a.
~ .-
iii



I VI",,", IIVI" f"'Il"f"'Il.- I "':>1"':> VI.- r f"'I I...:>

('5-2)

I I I
12' 14' '6'

I
10'

I
lr

:::,::,,::,,::,,:~~ Some CI:I 1.5' to 9.5'

i
6'

I
4'

Sandy Oov=Ca.), lq,t olive 9f"O)'.
with some magnesium oxide
atoinin9. damP. 51% Low

fines. 49% fine to medium
oond (U-27, PI-g)

48-17

BEARING S.20'W.

2'

• ggm Sanct-(sc), YetY light cyGy. Clomp. 57%
.-y fine _<1. 43% low plastCty fines,
lI;ghtiy .......,ted

(1'5-1)----------------
DEPll<

0'

2'

4'

6'

S'

10'

'2'

'4'

16'

I
0'

dy Silty Clay-ta" light 01""0 "oy
with iron 0Jrid,e staining. damp 52% f'1tI es.
18% mostly fine sand. sightJy ceMented
(Ll-30, PI_8)

1 I i I
10' '2' 14' 16'

I
S'

i
6'

I
4'

48-16
BEARING DUE SOUlH

I
2'

i
0'

6'

s'

'6'

'0'

'2'

14'

.'

i
12'

i
10'

I
8'

(rS-2)

j
6'

I
4'

M abo'oIe with K(lttered
grG"OI to 2 , 12 ;nc:hes--------

---.;)-"ibr~own~d~Y,J~~a!:!y:!(~~1:!a;;=:/=ish

=~~ ~~o.~=t:Oy. :;::,:t=::t:Y=:~
28S mostly fWle ....d" SP.GR.-2.72
(Ll-3S, PI-13)

I
2'

48-15

BEARING S.60'E.

Way Clay - <0..>.. palo ~~ tl4'OWn to
P_ ~, dry, 65X lOw plasticity day,
35S m_y fin. _d (Ll-25, PI-,3)- ~.::.'L

I
0'

0EPll<

12'10'S'6'4'

48-20

BEARING 5.60'W,

2'

-om' s...s-(SC), )'OIl__,

--..,. 7Zl; "'-y fine _d, 27%
low~y fines, IS 9'OYOI

to 3/4 dlcil..~ 01 _.,..
to ... inch. 'SiZe

(FS-3

Sandy Cgv-.(Q,J. pale )dowish bF'OWl"l. dry. 62% low
plasticity fines. 38X fine to medium sand (Ll-29. P1_, J)

('5-')

0'

4'

OEPll<
0'_

2'

6'

aAY'Y Sqnd='$Cl. moderate yeflowish brOwn
.ith iron oxide stainin g. damp. 53X mostly tine
SG'Id. 45% low plasticity f.nes. 2X 9'CYeI to
, 1/2 inch. diameter

I
'2'10'8'

j

6'4'

48-19
BEARING 5.15'W.

I
2'

Sondy Clor(SC\' dart< yeII_ brown, ~, S7ll low
pJasticity fines. J3% mOSUy fine sand,. slightly
~~"!!.\!:!:~8._P1,::,'!L <!r.J,)_-:,

-Sandy 0ax:lCLJ. mOderate rodditlh bt'l:Nn with
iron _tete staining. damP. 58S low plasticity

fnes. "'2X "'0 to m~ angular to :!IUbrounded
"""d

0'

6'

2'
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0'

s'

.'

,0,J

J
j

'2'
j

10'

('5-1)

I
S'

,
6'

j
4'

48-18
BEARING 5.18'W.

• OOWy Sand-(SCl. greenish tTGy to lic;ht
brOwn. damp. 73% firle sand. 37'% low

plostCity fines. slightly cemented
(1'5-3)

I
2'

Sa'idy Clay=!Q.l, dark )'OIlaNn brown, ~,
72X )0. ~asticity fines. 28% fine to mlldiUlTl
....... (U-27, PI-'6)

I
rt

DEPll<

0'

2'

S'

6'

.'

'2'

10'

.. ..

PLATE 49

..E-12:-4-19

-
IlERCED COUNTY S'1REAIIS
CANAl.. 0lE!X. CtLIFOllNIA

CASlLE DAM AND RESERVOIR
LOGS OF TRENCHES

REQUIRED BORROW AREA
48 -15 THRU 48-21

AS-C0NSTRUCIED

GRAPHIC SCALE

'--2' 0' 2' 4' S' S' '0'I I ::::'

'"-3'
0' 3' 6' g' 12' '5', ,

- -
D. R1Q(£TTS--C. 1lR~-0, "".J€RSON

1. rrend'tes wet. exancted en 14 0c:tDber ,987 by 9rad Watson 8ockhoe
of yodesto. California. Tr-enche31 were excavated with Q Case S80C
equipped with a 24- wide budcet

2. Sampae c1caifications~ with an c::rfterisk (.) are dasfied=~~:d field d4s;:riptions u1:iiMg Ule

All other $Oil sampJes were fully classified under tttc Unified
Soil 0-;_ S,otom _ on lobonrtory -.....
andA~ limits test ,....rts.

3. See plate 26 fer ,_, of I>orfn9s

NOTES:

PAYSSAFETY

'2'

Sandy Sity Qoy=(Cl). mod_ote ,el10'llish Drown:
with magnesiUm oxide and iron <moe staining.
dcmp, 53% medium pl_clty fnes. (U-33. PI-,,)

'0'S'6'

48-21

BEARING 5.55'W.

• Sgndy ggy-CCL). li9ht brown, damp, 74% low
pkDticity tin... 26% fine to medium sand.
I19'tiy .......ted

Clawy Sc:Ind-{sc). pale )l'etiowish br<7lm, dry,
56% fine to meClium sca"ld,. 44% low plasticity fina.
(U.-,g. PI-S) (FS-l)
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0EPll<
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I 1 1

0' 2' 4'
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SURVEY NOTES:

;.,tlO COORD.NATES lIt£n::R TO THE C.L.lfORJlI. STATE

COORDINATE STSTE:M. ZONE :m:.
AU eLEvATIONS It£'fR TO SEA LEVEL DATU'" 0' liZ'.

gATE Of: AUIAI,. Pt"OTO;....."'y: ~-19_7.

CONTOUR INTERYAL ,s 5 FEET

ORIGltCAL SURYET SI'lCl.~ C* DRAWlIfG FILE No. "'£-'2-13-3

THI$ IifAP M£[T$ TME trf,&TI()N14. STANDAftOS Of ACCURACy
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BE PRE-GAlVANIZED.

14. ALL HOLES NECESSARY FOR ATTACHING CQI,IPONENTS
TOGETHER TO BE DRILLED PRIOR TO GAlVANIZING.

10. ALL BACKING PV<TES AND BRACKETS ATTACHEO TO EXISTING
APPROAOi CHANNEL USE 3/4" DIA. EPOXY GROUTED ANOiORS.

11. ALL BACKING PLATES ATTACHED TO NEw WALL USE
3/4" ()IA. ANCHORS.

12. LOCA nON OF ANCHOR BOLTS SHALL BE FIELD VERIFIED
BEFORE INSTAU.lNG iRASHRACK.

ALL STRUCTURAl CONCRETE SHALL uSE TYPE II PORll.AND
CE"'ENT AND HAVE A 28 DAY CQI,IPRESSlVE S'lRENClli
OF 4.000 PSI.

!.LAN ...IX FOUNDATION CONCRETE SHALL HAIlE A
28 DA Y COIllPRESSlVE S'lRENGTH OF 2,000 PSI

ALL REINFORONG STEEL TO BE GRADE 60.

ALL STRUCTURAl STEEL SHALL BE AS'TM A36
WELDING QUALITY UN!.LSS OTHERWISE NOTED.

ALL STRUCTURAl TUBINC TO BE A$lW A501 STEEL

wQRKLlANSHIP AND TECHNIQUES FOR WELDINC SHALL
C()'lFORM TO THE REOUIREIllENTS OF AWS 01.1.

ALL PARTS SHALL BE HOT DIPPED GAlVANIZEO
AFTER FABRICATI()'l, CONFORMING TO ASlW A123.

4.

1.

7.

3.

2.

5.

6.

A
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CONCRETE TOE ELEVAnON
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NEW TOE

23'-9"

CONCRETE TOE PLAN

EXlsnNG
LEAN MIX

CONCRETE TOE
SCALE: 1/2" = 1'-0"

NOTE:
REINFORCEMENT 15 0 12" CC EW-EF (T'l1'.)
ALl REINFORCEMENT 4" CLR. MIN.

NEW TOE ---......

NEW LEAN MIX

6"-6"

END OF EXlSnNG
STRUCltJRE

16 SIoIOOlH DOwELS 0 18" CC
DRILL 1·§ HOl..E - EPOXY GROUT

ToP OF Oi..DER
ALlUVIUM

CHIP NOSE OF
EXISTING lEAN MIX
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CONTRA nON

5'-2"

BEGIN WALl FlARE

2'-0"

3'-8"

:; 3/4"

io

'"0 ;,.,
I J:.. :..

CONtRACTION JT.

S-8"

NOTES:
1. NOTES: HORIZONTAL DIMENSIONS ARE

PROJECTIONS ONTO OUtlET WORKS It..
2. F"IELD VARrFY LOCATIONS OF ANCHOR

BOLTS PRIOR TO DRlUING WALL

~--- END OF EXISTING
INTAKE STRUCltJRE
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W6X16 DETAIL (TYP.)

NOT TO SCAlE

GRAPHIC SCALE

11/16"<11 HOLE~(TYP.)

~ ~ 5/B" BOLTS (TYP.)

1" MIN.

~
BAR BEND ON Bon""
RACK ONLY.

1/2••2 0 ><6'-2 1/2"
21 REQUIRED

.".

NOTE:

ANCHOR BOLTS SHALL BE CHEMICAllY ANCHORED IN PREDRlliED
HO~S USING POLYESTER RESIN GROUT ACCORDING TO
MANUFACTURER'S INStRUCTIONS. DRILL HOLES SHAll BE BLOWN
DRY IMMEDIAID.Y PRIOR TO INSERTION OF GROUT AND ANCHOR.

o " 2' S .' 5'SCAl.E: ,0 _"-0" 1::11::1II:J!:J:IJ:IJ:!1r;:i1c:::c:::c:::f.C:::C::::::::CIc:::==il=C:::~!

L 2X2X5/16 CLIPS
2" LONG
6 REOUIRED

END VIEW

ENO VIEW

~-r-t1;j~-_ LONG SLOlTED
HOLE (TYP.)

.'

J-'M=it:--, LONG SLOlTED
HOl.£ (TYP.)

SIDE VIEW

FRONT VIEw

TOP VIEW

1/2" STlFrrNER
PLATE (TYP.)

.

1 1

ICJ ICJ

.I. ..I.
II:!J II!! '"'---.. .l

~
I~rJ0

L-

LOWER PLATFORM BRACKET
SCALE: 1" • 1'-0"

UPPER PLATFORW BRACKET
SCAlE: 1" = 1'-0"

1"-6"f-8·

!'R0l'iT VIEW

LONG SLorno HOlE (TYP.)

5'-0·

~....,.."I-I+--< (7YP.)

!'RONT VIEW

'~~_ 0

. ' -

J ~1'-2""-2"

PLATE DETAIL (TYP.)
SCALE: 1" = 1'-0"

~ l J~
LONG SLomDV' I
HOLE (TYP.)

r 3/4"<11 GROU?A. ,
~ANCHOR BCL~-F'/2-

~ I ,.,' ,I ,".,' ,I~

~
1/2".2".3'-11" BAR
57 REQUIRED

BAR DETAIL (TYP.)
SCALE: 1" - 1'-0"

NOTE:

1/2".6"• .3' STEEL PLATE
6 REQUIRED

~
TS 6.4.1/4 tRANSVERSE BEAMS (UPPER tRASHRACK)
TS 8.4.1/2 tRANSVERSE BEAMS (LOWIER TRASHRAo<)

11 3/4" • 2
EXPANDED METAL
STEEl. PLANKS

1/4"_ DRAIN HOLE
2' O.C. ON LOW SIDE
OF ruSE (TYP.)

10·

NOlE:

AnACH PLANKS TO WIDE FLANGE SECTIONS
WITH 5/16" CARRIAGE SOLTS AS PER
MANUFACruRER RECOMMENDATlONS.

2'-0"

5'-S"

2'-0"

SCALE: 1" '" 1'-0·

LOWER PLAlFORM

2'-0·

BAR DETAIL (TYPo)
SCALE: 1" - 1'-0"

NOTE:

1/2"><2".5'-11" BAR
34 REOUIRED

NOTE:

1/2"><6".5' SlEEL PLATE
6 REQUIRED

PLATE DETAIL (TYP.)
SCALE: ," = 1'-0"

1/4". ORAIN HOLE
2' O.C. ON LOW SIDE:
OF TUBE (TYP.) 5'-11"

10"

NOlE:

~6.4.1/4 TRANSIlERSE BEAMS (UPPER TRASHRACK)
TS 8.4.1/2 TRANSIlERSE BEAMS (LOWER TRASHRACK)

6 1/2"

11 .3/4" • 2"
ExPAND£O METAL
SiEEL PLANKS

5/S" BOLTS (TYP.)

c

B
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MODIFICATIONS AT HIGHWAY 59 BRIDGE
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EL. 219.50

L 0.21' (2.5") TYPICAL

115 @12" E. w./E.F

SEE NOTE 2 FOR SOIL BACKFILL
AND COMPACTION.

EXISTING CONCRETE FOOTING

F

NOT TO SCALE

CATTLE GUARD DETAIL

NOTES:

1. SOIL DISPOSITION: THE CONTRACTOR SHALL BACKFILL
THE AREAS REFERENCED IN NOTE 2 TO PREVENT FOUNDATION
FAILURE. THE EXCAVATION SHALL BE BACKFILLED WITH

THE ORIGINALLY EXCAVATED SOIL. THE EXCAVATION SHALL
THEN BE LINED WITH FILTER FABRIC USING ASTM D4491 AND
CLEAN FILL SHALL BE USED TO BRING THE EXCAVATION
TO EXISTING GRADE. THE CONTRACTOR SHALL PROVIDE ALL
CLEAN FILL FROM COMMERCIAL SOURCES.

2. SOIL COMPACTION: THE CONTRACTOR SHALL BACKFILL
THE EXCAVATION AS DESCRIBED IN NOTE ,. FILL SHALL BE

PLACED IN LOOSE LIFTS THICKNESS OF 6"- INCHES OR LESS.
EACH LAYER SHALL BE COMPACTED TO NOT LESS THAN 95
PERCENT OF MAXIMUM DENSITY (ASTM 1557). ADDITIONAL

CLEAN FILL MAY ALSO BE REQUIRED TO COMPLETE BACKFILLING
CLEAN FILL FROM COMERCIAL RESOURCES. THE FOLLOWING AREAS
SHALL CONFORM TO THESE NOTES AND ALSO COMPLY WITH

COMPACTION/DENSITY TEST STANDARDS IN ACCORDANCE WITH
ASTM-D-1556 AND ASTM-D-1557.

20. THE INVERT BENEATH THE BRIDGE.

2b. THE GROUTED RIPRAP UPSTREAM AND DOWNSTREAM
OF FACE OF BRIDGE INVERT (20' TOTAL).

2c. THE CATTLE GUARD INVERT

2d. THE GROUTED RIPRAP UPSTREAM AND DOWNSTREAM

OF FACE OF CATTLE GUARD INVERT (10' TOTAL)

3. CONSTRUCTION DEBRIS: THE CONTRACTOR SHALL REMOVE

AND DISPOSE OF ALL CONSTRUCTION DEBRIS, AND ALL OTHER
DEBRIS RESULTING FROM WORK OUTLINED IN THE PLANS AND
SPECIFICATIONS.

NEW WALL ELEV TO MATCH
END OF EXISTING INCLINED SLAB
AS SHOWN (2PLS) 1.0

1.0[/.

TYPICAL SECTION -

@ CONCRETE INVERT
~~

NOT TO SCALE

11"-'----------31'-4" -----------.,;j¥'

I I
~

,
~

u -- ~ -- ~ - t ~ -- --Ll
~

.......,
'" ~

'"
~

'" .::l

l J
'"

I
~

~
c."<J

<J 6",

" "'"'" Ll
6

6

1

6
Z '"

6 '"

J'" 6

'"
6

6 <fJ 6

I
6 Ll

'"
6 '"

I "'Ll
6

~" ILl 41 6",
6

6'"

'" r~
~ '. Ll",

r
~

6 Ll

'" I'" " 6

Llj '" "Ll'" .4.

~ '"
" ~ '"L '" .:\ .-- -- - ---". Ll-- ~

,s:

BUTT AGAINST /
I"

LAB TO

I
~,

#4 @ 12"
'---- 6 - #5

I
I... !.:::.... 1? ,,0.5'--2!YT

2.5'

NEW CONCRETE S
EXISTING CONCRETE FOOTING (EACH SIDE)

1.0' (2PLS)

CONSTRUCT NEW CATTLE GUARD
INVERT TO ELEV 219.5 (21' X 8' X 1'THK)

TYPICAL DETAIL
NOT TO SC....LE

'.

FILTER FABRIC (>0.5 PER SECTION ASTM D4491)

4" THICKNESS

SEE NOTE 6 FOR SIDE SLOPE CLOSURE.

CUT EXISTING INCLINED CONCRETE ----.:;~lO..1ili------"e__--+

SLAB TO REST ON LOWER END OF WALL
ON NEW INVERT AS SHOWN
(2PLS)

~h,L----r----------------+

i
I

4.7'

SLAB TO REMAIN

i ,0.17'(2")

,¥-Ic~Ide;;======
! I I'
I 0.21'(2.5") gi"
, (TYPICAL) L,o'
Ie 2.8'1

NOT TO SCALE

2.0"

NEW CATTLE GUARD INVERT

REMOVE AND DISCARD 20' OF EXISTING CONCRETE
INVERT AND CONSTRUCT NEW INVERT AS SHOWN.

PLACE GROUTED RIPRAP 5.0'
FROM CATTLE GUARD
INVERT (BOTH SIDES)

EXTEND RIP RAP 10' DOWNSTREAM
FROM NEW GROUTED RIPRAP

~1.0' 10'~
'I 'I 21.0' 'I 'I
,:>I"--!"-------'---f

EL 224.25

- EL 228.25

(

EXISTING INCLINED
(BOTH SIDES)

I

RIPRAP

AS-BUILT

fi!;j;~~..,-----r--- EL. 219.50

EXISTING BANK IS PROTECTED
WI TH GROU TED RIPRAP (4PLS)

4. EXISTING CONCRETE FOOTING ALONG AXIS OF BRIDGE MUST NOT BE
DISTURBED.
5. DISCARD OFF SITE ALL SMALL CONCRETE RUBBLE LESS
THAN 4" IN DIAMETER.

6. SECURE ALL SIDE SLOPE ENDS (4) BENEATH THE BRIDGE
FACING UPSTREAM AND DOWNSTREAM WITH GROUTED RIPRAP

r:-- GROUTED RIPRAP ALONG INVERT
~rrJ;m~~=","""----t--......"fL.-·-----,f?I' EXTENDS 100' DOWNSTREAM OF FACE

I OF BRIDGE.

I
I

GROUTED RIPRAP ALONG INVERT
EXTENDS 10.0' UPSTREAM OF FACE
OF BRIDGE. •

- =-COMPACTED

EARTH FILL

NOT TO SCALE

NOT TO SCALE

BRIDGE SECTION

SITE PLAN

RIPRAP 10.0' UPSTREAM
FROM GROUTED RIPRAP

&:.
~---X-----=:::::7'-~~~~~~~~

HIGHWAY 59
BRIDGE

NOTES:
1. THE GROUTED RIPRAP EXISTING ON BOTH THE UPSTREAM AND
DOWNSTREt ROA') EMBANKMENTS IS TO REMAIN.
2. DEMOLISH EXISTING GROUTED RIPRAP: 10) BENEATH THE HIGHWAY

59 BRIDGE, 2b) WITHIN THE STREAMBED, UPSTREAM AND DOWNSTREAM
ALONG THE FACE OF THE BRIDGE INVERT (2PLS). ESTIMATED AMOUNT OF
EXISTING GROUTED RIPRAP FROM 20 AND 2b IS APPROXIMATELY 120 TONS.
3. STOCKPILED DEMOLISHED GROUTED RIPRAP SHALL BE REUSED AS
RIPRAP AND SHALL BE BROKEN DOWN BEFORE PLACEMENT NOT TO EXCEED
18" DIAMETER.

A

c

B
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1 G-1 COVER SHEET, LOC,l\TION MAPS AND SCHEDULE OF DRAWINGS I

c
SCHEDULE OF DRAWINGS, ABBREVIATIONS, AND NOTES2 G-2

~
.9

CIVIL j

3 C-1 NEW TURNOUT STRUCTURE AND WEIR - GENERAL LAYOUT PLAN

4 C-2 NEW TURNOUT STRUCTURE AND WEIR - NEW CHANNEL ALIGNMENT AND EMBANKMENT PLAN i
I

j5 C-3 NEW TURNOUT STRUCTURE - EXCAVATION AND BACKFILL PLAN AND SECTIONS

6 C-4 NEW TURNOUT STRUCTURE AND WEIR - PROFILE AND TYPICAL SECTIONS ~

1
19STRUCTURAL- . ' I~ -I ltol

7 S-1 NEW TURNOUT STRUCTURE - PLAN AND ELEVATIONS 1~1

luI~
8 S-2 NEW TURNOUT STRUCTURE - SECTIONS AND DETAILS - GENERAL STRUCTURAL NOTES I

~Ig

0

NEW TURNOUT STRUCTURE REINFORCING SECTIONS I I~9 S-3 - ll!

10 S-4 NEW TURNOUT STRUCTURE - REINFORCING SECTIONS ~~

11 S-5 NEW TURNOUT STRUCTURE - SLIDE GATE AND OPERA1OR SUPPORT DEI/.II S
~
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~ I :
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I ~ ~
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PLAN
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..., NEW TURNOUT STRUCTURE

SCALE: I" = 20'

NEW WEIR STRUCTURE

EXISnNG CONCRETE WEI
(TO BE REMOVED)NOTE:

CONTRACTOR EQUIPMENT PARK AND MATERIAL STOCKPILE

AREA - ALL LAND THIS SIDE OF EDENDALE CREEK

AND MAIN CANAL LEVEE. NO STOCKPILING OR PARKING

OF EQUIPTMENT WITHIN MID RIGHT-OF-WAY.

262

-~-_-- _ - - - AL- -LEVEE-~~~ - -- -- - - ______
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2.2
FOOTING

o 00 AROUND

I EXISTING
WING WALL

EXISTING TURNOUTI (TO REMAIN)

t EXISTING SLAB
NOT SHOWN

-- &
--~

GROUTED WING WALLS ON
EXISTING TURNOUT STRUCTURE

DATUM 1 B.M. SEE NOTE 1)

DATUM 2 SEE NOTE 1)
N339739.04
E2002370.16

AS-CONSTRUCTED

Ie ~III
7~1

JlI~ ~lJ

NEW
TURNOUT

GRAPH C SCALE:

I
.1

--------.-,,--..... 10' 20' 30' 40' 50'

l."=tQ' 01II'r:,'===;'=:============:c::==::5

~ ,:,'

1/4" THICK GALV. l
MOUNTING PLATE

SECURE GAGE TO MOUNTING
PLATE WITH BRASS SCREWS -'1

@ 2'-0' O.C. (TOTAL 5 EA.)

NOTES,

1. MATERIAL SHALL BE 18 GAGE (U.S. STANDARD) METAL COATED
WITH SUBSTANTIAL THICKNESS OF PORCELAIN ENAMEL FINISH.

WAY

_._t2~

ReP EMBEDDED 6"
INTO SLAB

5'-0"

SCALE: 1" = 10'

~
=1::1

~O---+----'I~

'L-__ #4 @ 12" EACH

·1

_____----- PLAN
/

EL. 250.5

EL. 250.5 ±

40'-0"

2- 2" DIA . GALV.
SCH. 40 PIPE

O~ 'J '-'

~I
0

0 c8
°0 ~0 ELBOW IN

08 DIRECTION
0 OF FLOW

0

250 Fy

2__ "

12+00 d QSZ
_~--r--

20'-0"

2. FACE OF GAGE SHALL BE WI-lITE WITH SOLID BLACK NUMBERS
SECTION @ AND GRADUATIONS.

---=:"="'=":':~~-+-TE---l 3. GRADUATIONS SHALL BE SHARP AND ACCURATE TO DIMENSIONS
SCALE: 1· = 5' - - SHOWN.

\. ,

~ ~ r LIMITS OF R~RAP" ~B4 '. ~ , <\~\.\\D~ ~A4

~~~ I ~ I~ TO oj SEED ~ ./ TOP OF NEW CHA~ ~o \~.E\S\ \\~
"?" . r ED~ !~' \ \ \ \ ' \

N s~~i'y lit, I -T' Vl..~NG CONCRETE WEIR I ~J "-- '-~ j' j i ""~~ C -"
~ I ucrU,:', - - - .= I QO_B~O~D2 Y_ ~TOO':E OF NEW CHANNEL (6Q"" ~\ _X ~
U' ------ ,- 7 1 --- _ _ -L..--..l, I \ \r -l i {~ T \ ~j\9754.46 \ .u. REMOVE EXISTING \ \ E20 2331.01 '

_~- STlL~IN..9~ _ _ I ':":-
to< .-I---

~--....:.T:.-RA;....N..:..:Sl::..T:.:..:IO::.:.N'-----r 1:
TO EXISTING 1 ~

CHANNEL I '------

3. SEE SHT. C-4 FOR TYPICAL CHANNEL AND RIPRAP SECTIONS

TOBES -~1
NOTES: ££D(D ~----

1. DATUM 1 B.M. CHISLED ONTO TOP OF DiS CURB ON EXISTING
TURNOUT STRUCTURE. ASSUME ELEV. 265.40 _---
DATUM 2 DIS CORNER OF EXISTING WlNGWALL L --

LIMITS OF RIPRAP2 ALL OTHER COORDINATES AND ELEVS. BASED ON THESE DATUMS.

,

\
\
\ ...,

<.T'
1...-'

EL. 250.0

3ft DIA, ReP
ASTM C 76 TYPE A
I 1/4 YARDS FOR FOOTING:......J

&

A

c
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, EL. 258.0 2 r EXISTING GROUND UNE
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L:.. ~ ...! . f· --r ~

CO~PACTED ;:~~O~ F"lLL or 1~ ~EXCAVAT~
'0

SECTION @SCALE: 1"= 5'-0·

2 ~l EL. 258.0 2

11/~ I :;::::l'./ ...,..

CO~PACTED RAN~;;;;;LL J
I "I '~

SECTION

~SCALE: I" = 5'-0·

&. TYPICAL BERM SECTIONS

AS-CONSTRUCTED

/\ I I
If\ 13I3lWlII REVISED AS·CONSTRUCTED 1IlCS1/)~- "" :::::-_::.... . .

I DU....-.r Of llii AaMY
~...-cr.CClD'SOf~

~Q. C&UfOItiU.- MERCED COUNTY CALIFORNIA
MERCED COUNTY STREAMS GROUP- EDENDALE CREEK

NEW TURNOUT STRUCTURE AND WEIR
""""" NEW CHANNEL ALIGNMENT

AND EMBANKIo£NT PLAN-... ... "'" AS NOTED -. .. 9143-,
-';~'"''C-2
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EXCAVATION LIMITS

AS-CONSTRUCTED
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I
I 1 /

1 18
:/~
~/,
I
I

___ ...J

I. 1'-0" (TYP.)

./

v- GATE OPERATOR

ri~:~C~~~~~~~ rBACKFILL

SLIDE GATES (3)
SEE SHT. S-5

~T;;~SEEOEO~'
.? .

_TOE OF NEW

~ \-
//. ----.

TOP OF NEW CHANNEl.

EXISTlNG

--
I

__/__ I

~
LOCATION OF N£W
STlLl"lNGWELL

i~\\~
:i:·__~~r; __

EXCAVATION PLAN
SCALE; ," = '0'

;" I
./:\ /i;:XTRA BEMlING MATERI
ill i Aoo"O TO'sPEL'O 6"- -f-i--I-"""7-=-V
-./ OF ROCK

"'~, ...

"'" ........
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CONTINUED CURB
ON WING WALL

it.

EXCAVATlON LIMITS

WING WALL II10VED DO TO
MOVING OF STRUCTURE

GATE OPERATORS TO BE FURNISHED
AND INSTALLED BY MERCED IRRIGATION DISTRICT

0 5' 10' 15' 20' 25'

I I , 1 ! ! I

10' 20' 30' 40' 50', I \ \ I

J\

--I :-:-

i I

,--
I
;,

GRAPHIC SCALES

OVER EXCAVATED
.5 PT TO ADD CRUSHED &.
i V2' ROCK
INSTALLED PRESSURE GROUT DO
TO WASH OUT OF BEDDING ROCK

NEW

MOVED NEW STRUCTURE
DO TO EXISTING BEVEL
LATERAL WALL

r------------.,.- BACKFILL LINE

EXCAVATlON LIMITS
"NO BACKFILL LIMITS
SEE OETAIL SH T. C- 4
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NOTE:
SLOPE BACKFI~L TO TOP OF EXIT CHANNEL WALL FROM LINE
CONNECTING OUTER EDGE OF W1NGWALL TO DIS END
OF EXIT CHANNEL WALL. SEE PLAN SHT. C-2.
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6-0. EXTENDED WINGWALL

f--""-'><-....! PER SPEC,

I

AS-CONSTRUCTED
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1 i
EXISllNG--:-,-

.-'-----,

. . :

,---- - - _:-'- - -- -----_.

=1

~ 10" 3'-9" ---.!.Q.::.
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EL 253.5

-------1= I I

WALL -~ .__._......_. _

:----~.. ""1,---..-;-----..:
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& WEST ELEVATION
SCALE: I" = 5'-0"

ELEVATlON - EXISTING STRUCTURE
SCALE: NTS

SCALE: I" = 5'-0'
EAST ELEVATION

--S-CA-L=.~:.E"':'I~;..;A=;::IL:"'l'-_O.....,.--I@

EX'STING

- - - - - - -t----r--'-- -- - -- - - --

&:. WEST

SA W CUT AND REMOVE WING
(THIS SIDE ONLY)

4'
!

..-_.':'.~,

A

V

4 1/2" I l-
S" r r 4 1/2"
~ -I

- 2 I
I II r-- --- ---

~l
I i/t

I
I

fI ,-------

~I l ~ 3"N .
,,~ ---"-- ....
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1'-4" 2'-6" 1'" 10" U/5 EDGE BEAM

WALKWt>,y SLOT
GRAPHIC SCALES

5' 10' IS' 20' 25' V
I I I i i I , I

o
! !

<0..,
+o

SCALE: ,- =~;'

OVER EXCAVATE
FOOTING

FILL VOID AREA BEMEATH
EIClSTING COMCRETE APRON WITH
CONTROLLED LOW STRENGTH
MATERIAL

OUTLINE OF

'. / EXISTING LEVEE

'~

"'"+o

'"...v>

EL. 264.83

PLAN

INSTALL PRESSURE GROUT MATERIAL
DO TO WASH OUT OF BETTING 3/4" ROCK

SCALE: 1" = 5'-0'

SCALE: l' = 5'-0"

&:.
NORTH ELEVATION

OVEREXCAVATED 6" TO
ADO ADDITIONAL
BEDDING MATERIAL

'",
'in

f----+-II-r--CONTRACTION JT.
SEE SHEET 5-2

EL, 265.0

~
<O
6"

1'-0' .1

OVER EXCAVATE FOOTINGS j
TO COMPENSATE FOR THE
ADDITIONAL BEDDING MATERIAL
INLUE OF COMPACTION

249,83
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NE:W SiRUCTURE
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HYDROPHILIC ---,
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I:: _~
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\ ° & J •
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REINFORCEMENT IS NOT CONTINUOUS
ACROSS JOINT

EPOXY COATED DEFORMED
#6 BAR @ 18" C.C.

3" Cl'l.

3/4" JOlin SEAL (WALLS ONLY)

12"

fc'=4,OOO psi. fy=60,OOO psi.

lAP SPLICES, IN. EMBEDMENT, IN.

BAR TOP OTHER TOP OTHER

SIZE BARS BARS BARS BARS

4 24 19 19 15

5 30 23 23 18

6 36 28 28 22

7 42 33 33 25

-----::Tj~'"
><"-'
S2i2

:__-L_J-........l....-4 iI= ;;
l-------,.,LAt-+-------I

REINFORCEMENT STEEL SHAll BE ASTM A615 WITH A YIELD STRENGTH OF 60,000 PSI.

ALL NEW FORMED CONCRETE SURFACES SHAll HAVE A CLASS "B" OR "0" FiNISH, SEE SPECS 03307.

UNLESS NOTED OTHERWISE, All EMBEDMENTS BEYOND FACES OF OPENINGS

OR SUPPORTS SHALL CONFORM TO THE TABLE SHOWN ABOVE.

UNLESS NOTED OTHERWISE, ALL HOOKS AND BENDS SHALL BE IN ACCORDANCE

WITH ACI STANDARDS.

ALL SPLICES TO BE THE SPLICE LENGTH OF THE lARGER BAR SIZE BUT NOT lESS

THAN 12" UNLfSS SHOWN OTHERWISE.

UNLESS SHOWN OTHERWISE, STAGGER SPLICES IN ALTERNATE lONGITUDINAL

REINFORCING AT LEAST 24 INCHES.

UNLESS OTHERWISE NOTED ALL NEW CONCRETE SHALL HAVE A COMPRESSIVE STRENGTH OF AT lEAST

4,000 PSI AT 28 DAYS.

PAINT WITH 2 COATS
OF BOND BREAKER

GRAPHIC SCAlES

0 4' 8' lZ' 16' ZO'

SCALE; 1/4"=1'-0' ! ! ! I ! I

0 l' 2' 3' 4' 5'
SCALE' 1"=1'-0" , ! ! I I I

CARDBOARD OR PVC l
PIPE-CLOSED AT END

FLOW SURfACE 'I

8.

9.

7.

6.

4.

5.

3.

AS-CONSTRUCTED

NEW TURNOUT STRUCTURE
WALL AND SLAB CONTRACTION JOINT DETAIL

STRUCTURAL METALS NOTES:

1. ALL STRUCTURAL STEEL SHALL CONFORM TO ASTM SPECiFiCATION A36,

UNLESS NOTED OTHERWISE.

2. PIPE FOR RAiliNGS SHALL COMPLY WITH ASTM A53 GRADE B.

3. All BURRS, SHARP EDGES AND PROTRUSIONS ON METAL ITEMS SHAll BE REMOVED.

4. ALL BOLTS, NUTS AND WASHERS SHAll BE GALVANIZED UNLESS NOTED OTHERWISE

10. ANCHOR BOLTS SHALL BE CAST IN PLACE OR ANCHORED IN PREDRlllED HOLES USING
NEA T PORTLAND CEMENT GROUT AS SHOWN.
DRILL HOLES SHAll BE BLOWN DRY IMMEDIATELY PRIOR TO INSERTION OF BOLT AND GROUT.

CONCRETE AND REINFORCEMENT:

1. ALL EXPOSED CORNERS AND EDGES SHALL BE CHAMFERED 3/4", AND All
REENTRANT CORNERS, EXCEPT WALL TO FLOOR CONSTRUCTION SHALL HAVE
A 3/4" FILLET UNLESS OTHERWISE NOTED OR SHOWN

2. ALL REINF'ORCEMENT SPLICES AND EMBEDMENT LENGTHS, uNLESS NOTED .0THERWlSE,

SHAll BE AS FOLLOWS:

NTS

GENERAL STRUCTURAL NOTES:

4

S 2 S 4

DEEPER FOOTING DUE TO A,
ADDITIONAL BEDDING LJ..:i
MATERIAL

CONSTRUCTION JOINT

6

7"

H

DETAIL

CONTR. JT.

SCALE: I' = 1'-0"

12'-0"

SCALE: I" = 1'-0"

STARTER WALL DETAIL

io
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20' - 2"

I
EL. 264.83
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SECTION
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I

N

r.:;
#5 @ 12" E.F.-N,

n
r-

It
;0

,~ :
~( \ N

-(

4 @ 12" E.F.
"';

n
r-

.'"

1~
--S-CA-L..::~:.::E:":IT~~.::.:~::,,,-=-,-,_-O-" -ffi

#4 @ 12" E.w.

2-#6 BARS

2-#5 BARS

CHANGE IN REBAR &
CAP BAR

.GRAPHIC SCALES

&
NEW CONSTRUCTION JOINT
ADDED WATER STOPS AS NO
CAPS IN STEEL FIELD CUT

6 - #5 BARS

E
SIS .3

#4 @ 12" E.F.

SECTION

#5 @ 12" E.F

#7 @ 12"

r#5 @ 12" C.C.

SCALE: 3/4" = "-0"

#3 nES @ 4"

2 -

n
r
;;0

#7 @ g"

ai
--'u

c
S 1 S .3

#7 @ 12"

2" CLR

~

-5
N U

#5 @ 12" C.C.

2" CLR.
(TYP.)

cr
--'u

2 1/2"

SCALE: 3/4" = 1'-0"
SECTION

~---I- #5 @ 12" E. W. - E.F.

#7 @ g"

#5 @ 12"

SECTION ~
-~S~C~A:::=LE: '::::3:-=:/:=-:4";:':':'=-I"':'"'-~O~"-s~.ill.h

#7 @ 12"

2" CLR.
(TYP.)

#7 @ 12"

#6 @ g" --.....,

#4 @ 12" E.F.

A

B

c

j I

6'
I AS-CONSTRUCTED S-3

Sheet 9 cr 15



i
~.g

I
.~

~•~
,

"1
l!
Cl>f
~j
~j

Ii I-

I§J
,i
~~
0

~
~

<~!

..z
5
"' Q.;J B ...
u IS a:cn

~z

"'"
UO

::0 ... ::>~..... g;u... ", en\)!I!:u
"' ... ...u
~~ ail::Zz i

U

>oSl5 ~~... ...
zo

~iBti
ul5 z
0::0...
U

'"...
::t

I I 01 tnglneer. J
\.S--Io I);strict

1~

I

i
I

ai
--'u

n
1 - 2" CLR.

~ #5 ~ 12"

(f1 IW

~I
1/4 @ 12" ~>

~
:>

1""'-

DETAIL

II

SCALE: 1/2" = 1'-0·

SECTION - STA. 10+24 TO 10+36
SCALE: 3/4" = 1'-0·

II

II

II

II
II

II

STANDARD 90' HOOK

ALL VERTICAL BARS

J

".".'J

_ #7 @ 10"

~ #4 @ 12"

2" CLR.

(TYP.)

#4 @ i2"V- EW. - E.F.

\ I

• c

1·
lU

/f#4 cg> 1:,' t..W

/

SECTION - STA, 9+98.25 TO 10+03
SCALE: l/Z" = 1'-0"

#4 @ 12" - E.F.

2'-6" \

SECTION

#4@1 2" E. W. ----;:- -t-t .!----'2"::-"...."C""L_R.
\ (TYP.)

DETAIL {;\

SCALE: 3/4" = 1'-0"

SCALE: 3/4" = 1'-0" .S~4

L--:---:----I~·'--_'_rl:____']
~

.,...s.. I 1

'Vl~/
#5 @ 1Z"~ /

#4 @ 1Z"

,

4-#4 BARS @ 8" -E.F.
CONTINUOUS FOR LENGTH
OF WALKWAY

2" CLR.
l TYP.)

)- #4 @ 12" E.F.

8"

~
; 8"

"a" BAR
(#4 @ 12")

10"n
-

(f1

w
~ #4 @ 12"~ V #7 @ 10·

j

VARIES

SECTION - STA. 9+91 TO 9+98.25
SCALE: l/Z" = 1'-0"

I ai
I 10" 1 d

2" -J "I _ "N (#7@10"
~ r#4 @ 12"

..L~~~~~}I

~I 2'-0· \ I, I
..... 1 #4 @ lZ" E.W. j

2'-9"

I 18" .1 ~

DETAIL

I
I

VARIES

V#S @ 12"

, 10·
'--

V \ 7

#5@12" E.W.-E.F.

SCALE: 3/4" '" 1'-0"

AI'>'" £.W.

b L

~p.;
[:>-- #4 @ 12" E.F.

G

T

-

L

II ~l

SECTION - STA. 9+81.33 TO 9+90
SCALE: 3/4" = 1'-0·

#4 @ 12"

(f)
w
E
«
>

(TYP.)

A

B

c

-

-

o ,. 2' 3' 4' 5' 6' 7'
SCALE: 3/4"=,'-0" CIr:t=1:i1==1::1==iI==::i'==J:t=:::::IC:::::::::::::J

GRAPHIC SCALES

AS-CONSTRUCTED SCALE: 1/2"=1'-0"
o l'
I iii!

2'
I

3' 4' 6'
I! !

8'
I

10'
I

Sheet
reference
number:

S-4
Sheet 10 OF ,~

I I I



Sheet
reference
number:

S-5
SHEET 11 Of 15

J I II
I 1

;g

~

t
~

I
~

J
i
j

I jI

j
~•,;

.
r---il

""z
5
~ ...
:i 8 ~ 11\
u IS

~
....
'l

~~
v 0"-

""w ~i~Wcr
~u 1Il1:!!~"'w "-c"-
";Ii! au~"'0

B~ ~~~~o8
zo ii1~
8tj

• cucr ~ Uw
8~
u
cr
'i

I \i' ~"","n,. )
Sacnmento District

W1ZX55

8"
r-1

I ~
I

0
1

";'1

llL-_...JJ
W12X65

GRAPHIC SCALES:

AS-CONSTRUCTED

rr--r-----::::::::::::J'-. DOUBLE NUT 5.5.

I S/ 8"0 BOLT S.S.~

L4X3X3/8

EDGE BEAM

Ii: 3X5X3/S (TYP.)

1 7/8"

L 5"X3"Xl/2" (TYP.)

5/S"0 BOLTS (TYP.)

CSX11.S

W12X55

GATE SLOT

~~t- 'R (TYD ;..,11;i
1/2"x3/S"--.....1: G ::l:

.. I
1/8" iL: \ 2 3/8" X 3/8" UHMW-PE
:.L.::::......., "-- ATTACH WITH 1/4"

UHMW-PE CAPPED
BOLTS

L2 1/2"x2

5/8"0 ANCHOR BOLTS (TYP.)

~r
;'-'1

I
I

1 3/4" DIA. GATE STEM
(SEE NOTES)

0
"

2' 3' 4' 5' 6' 7'
5" SCALE: 3/4"zl'-0" I 1 I I ,

1 1
, !n ~ I' 2' 3' 4' 5'

~~
SCALE: 1-;,'-0· ! , ! I ! 1

,
0

"
2' 3'

SCALE: 1-1/2·;"-0" ! I 1 !

11/Z" -r
(TYP.) ·1 MAKE

0
"

1'-6-
8 SCALE; 3";1'-0· 1 1 I

0 3- 6- 9-

DETAIL ! I

SCALE: 1 I/Z" ~ 1'-0·

L 5"x3"xl /Z"

L 2 1/2"x2 1/2"x3/S"
(TYP)

1 1/2"

1/2" STIFFENER PLATE (TYP.)

LS"x3"xl/2"
DRILL 1 13/16"0 HOLE
FOR STEM

1--71"++-::-17---< TYP.

SECTION ~
FRONT VIEW -"';;SC-A;';;;LE~:';';;l':-" "-=-1'"':'"'--0:'::""-\£7

GATE oPERATOR SUPPORT
SCALE: 1"= 1'-0"

MAKE S

II
2" ,

I

TYP. >--.........'---;

1/4"

5'-9" X 4'-1"
X 1/2" It

DETAIL
SCALE: 1 l/Z" ~ 1'-0"

••

L4X3X3/8
(TYP.)

W12X55

L4X3X3/8
(TYP. )

1. METALLIZE GATES AFTER FABRICATION.
SEE SPECIFICATION 05036.

2. INSTALL STAINLESS STEEL STOP NUT
ON STEM ABOVE OPERATOR. LOCATE
NUT WITH GATE IN FULLY CLOSED
-P~.·-LOCK IN- PLACE wnH 1/4"

SET SCREW

3. GATE STEM TO BE 1 3/4" DIA. STAINLESS STEEL
14'-0" TOTAL LENGTH, 10'-6" THREADED LENGTH

TYP. >--~-'

S~~~A~~ _G ll _ O" ffi
NOTES:

G

TYP. r--'-.<-l.....-/

COPE LEG (TYP.)

••

J

SYMMETRICAL ABOUT q,

PLAN

C8Xl1.5 ---.!

STEM BRACKET

SCALE: 3/4"~

o

STRIP

COPE LEG (TYP.)

I
I r----

H

I----!--------j 0

••

I \ I
I I I
I
I

ELEVATION
SCALE: 3/4"~ 1'-0"

4'-7"

~
I

N

GATE SLOT

C8Xl1.5 NOT SHOWN FOR CLARITY

L4X3X3/S (TYP.)

TYP.) 1/4"

SLIDE GATE ELEVATION (0/5 SIDE)
SCALE: 1 l/Z" = 1'-0"

o

o

01--------"'1

o

••

, a
0>>.....~l

~l

--

~,

3 3/4~1--·+-1 4_'-_7" _

0,
I

in

A

B

c



Sheet
referenee
number:

of Engineers
SoerCJ'l"MWtto Oietdcl

l
i
.8

I

I ,§
-t

!

i
I

ct
1
!
i

~...

I
I~
~
z§

I$~00"
~.l:

0
w

'"
I

:>wa:

I
V<E;i

S-6
SHEET 12 or IS

!~,
! ~ ;; n~ - ,

~ ~ .~? ..
~ ~ ~ r ~ .: £

.i.....
~ ;;

~ ~

11
i~ i d~~ I]. ' ~o ri ~o ¥

>-
2 ..
~~z
......~
;E~~

l5~~
ze~
a:r~
~~g
Q, ..
IS III

..z
~
!!o Q,

~ B ...
U 5 ~~

~l:5
c.Jc
J'"..... 1='"""'" ",QI!:u

<n ... ... <:1

~~ B~
aZ I C

~u8 ~15
zo .~Btl
Uffi ...
0::11

Z

""v
'"...::I

D=11 /16"

fJ! I
~l
"'....,
N
I.....,

11/16"

1/4 V

___D_:_;S_A_IL__-,@

r

____I

--S-C-AL-;_;E_~:-T_:O_~...,...--O~.--@

AS-CONSTRUCTED

GRAPHIC SCALES

FIELD VARIFY ELEV.
DIFFERENCE BETWEEN TOP
OF EXISTING CURS AND
NEW CURS

RAILING -----I

PLATE -

2'
i':==::===:::::J===i:.=::============!!

5/8" DIA. SOLis (TYP)-

--S-CA-L-;_E-:;_T_~O_~,:,"",--0:-"---.,@

--S-CA-L-;E_;-.T_:_O_~_O""'·---,@

0 4' S' 12' 16' 20'
SCA~E: '/4'=1'-0" ! ! ! ! !

0 ,. . 3' 4' 5'
SCALE' ,"=1'-0" I I I ! ! !

"
2' 3'

SCALe. 1-1/2"=,·-O~

0 ,.
SCALE' 3"=1'-0" I

It 6" X S" X 3/S"

SCALE ," = 4"

I----'+-- 2· DI A.
SCH. 40 PIPE

BASE PLATE

6"

'-
.....

I

6"
EMBEDMENT

,..
(TYP.)

If. 6· X 5" X 3/S"

3/S" it

5/S" DIA SOLTS (TYP.

1

~==;;rILl

~
--S-C-AL-E0_:-;.-:A_=I_~_._-o-..----i@

--SC-A-LE-
SE

-;..."..T1_=O_~...,...--0-:-"-@

']

;4" HOLES 11/16" 0

11/16" DIA. HOLE

I
I
I

PLATE

6"

SECTION

--S-C....:A~::.:~=-T.:.:~...:;.. I~:'--1'-_O-..--1@

EMBEDMENT

SCALE: 3/S" = 1'-0"

~~-~

~~J
~

--SC-A-LE-D_~..."..:-~_IL-:-,.--0""""----J@

ATE OPERATOR SUPPORT

~JI" 3" 2" DIA SCH. 40 PIPE

HANDRAllING - SOUTH ELEVATION

SCALE: 1/4- = "-0-

HANDRAILING - NORTH ELEVATION

SCALE: 3/S" = 1'-0"

NOTE: SLIP JOlNTS IN HANDRAIL SHALL BE PLACED
NEAR JOINTS IN WALL STEM OF CONC. WALLS
OR WHERE SPECIFIED ON DRAWINGS.

-SC-A-LE-:-~-~-;2-~-:-"_-O-""'"'i@

2" DIA SCH 40 PIPE (TYP~ / RAILING

G

!l \
I

~
-

r~&1' 6'-Et' .1
TYP. I

~

r ~ V r I--..

---------"C~----.;t- ----------~-7L---------
6" ~I L. II.... I ~ r---L~

1f7'\ : -
I I
I r5\ j'd:J I

r6\ I I
I I I

\:l:J \:b'

I
NEW EXISTING

STRUCTURE STRUCTURE

A

8

c



J

5-7
ShMI U 01 15

I III 111
II I "

II
<:

I I!
~

I

~

I

I I t

I
I

.. ~...,1
i ~j

I I ", <:

I

I I

! I-....
'"

I
§l
I"" ~<&

I i I
fil
'"'>w
a:

I\J I II ~l

EXISTING
GROUND

EL, 25e,o

EL. 246,,5

15' 0"
EXTENSION WALL

AS-CONSTRUCTED

CONTRACTION
JOINT--- -----

r

TRANSITION SLOP> FRO
lV, lSSH TO lV; 2H M

---

TRANSITION S' Ope- FR
lV: 1.55H TO lV: 2H OM

EL. 260,0

~ Ii WEIR STRUCTURE

0°o

FINISH GRADE ';
UPSTREAM AND °D~~~T RIPRAP ELEVATION

REAM OF WEIR

80 0 ...0v _-----------

SCALE 1/B-=1'-O~

4' S'
I

16' 24'

SCAlS, 1/4"=1'-0"

32'

4'

40'

S' 12'

!

I
16' 20'

-

TOP OF WEIR
EL. 2530

li. WEIR

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

GRADING PLAN
SCALE: l/e" = 1'-0"

GRAPHIC SCALE:

TOP OF RIPEL. 257,0 RAP

TOP OF RIPRAP
EL. 2570

o TOP OF RIPRAP
EL, 2575

S=O,026

SECTION
SCALE: 1/4" - 1'-0"

-

---

TOP Of
EXISTING WEIR

FLOW

___ L ~' 249,25

--:1-
~I

J----------

_L;===============~===ii~~~E~L.~24;6~'7~5=;~::;:2':ZJOr EL. 243,25

",,01""''' MATER/4 1. IIPb~.o. .&

CONTRACTION
JOINT

13'-0"
EXTENSION WALL

1'-0"

~ SYMMETRICAL ABOUT ~
EXCEPT AS SHOWN

PLAN
SCALE: 1/4" = 1'-0·

o

01°o ~

o
0-'

'ro
:: 0
~ 0

o
o
o
o
~

oo fLOW

~i~ -
0-'

20'-0" 0

~ ,~.'-O' .1

"0
.'lt1

1'-3"

BAffLE BLOCK
(20 TOTAL)

s@e
1'-0" X 1'-0· X 1'-6"

A

c

8



of En9ineers '
S--tollistricl

I

i 1!
!

0

I j

t•~

i
'"

I I
~

I

I~
II:

I!, ~

<t
0
}M
;;
ill
II:

k~l

<J

a:'
-'
U

-..

cl <J

<J cl

4"CL~
E.F. ::: "W'

<J

, '.

<J

<J cl

CONSTRUCTION
JOINT

--S-C-A-LE-D-~-::-:-~_IL-:-1'--0-:-"---S@8
BAFFLE BLOCK REINFORCING

SCALE: ," = 1'-0"

<J

#4 BARS EXTENDED
1'-3" ABOVE INVERT

SLAB REINFORCING
NOT SHOWN

l
#4 TIES 0
~p-

STARTER WAll DETAil

--S-C-A-L;-E_~-=-"T_~O_~-:-,--o-:-,,----..,ffi

NATIVE BACKFILL

EL. 246.0

LIMIT OF
EXCAVATION

15" RIPRAP

EL, 'iARIES FROM
EIS 257.0 TO EL. 249.25

'------- 6" BEDDING

o

0.08

S 7 S 8

.4 4 .

SECTION

.
a>
I

'0

SCALE: 1/4" = 1'-0"

'to
EL. 249.25 I

'N

1~
1

RIPRAP

NATIVE
BACKFILL

NATIVE ~

BACKFILL~ I V_:R--'AIR;.;;EIS.;:;.ES"-- ~ ~I

LIMIT OF
EXCAVATION

SYMMETRICAL
ABOUT ~

I

17'-6"

/- LIMIT OF
EXCAVATION

,.----6" BEDDING

15" RIPRAP

c

~t
1

EL. 246.5

S 7 S 8

EL. 257.5

NATIVE -..,
BACKFILL

SECTION

•••. ~ .....,i"- •••..•• ':':_

SCALE: 1/4" = 1'-0"

~f--
EL. 258.0 I I /

L
:~ .. :~'-.~ "::.~'~.'. ~..-}.:.::;f:

LIMIT OF 1~ <l
EXCAVATION 1'-I-'-------....;...---''----------...::.'!-----'--------,:--'-----~

=-=Y 11-. --:3:.;:9_,-...::8_"--------------.1

EL. VARIES

NATIVE
BACKFILL

B

c

S-8

Sheet
reference
number:

Sh...t 14 of 15

cz
3
!= Q.

;;I. B
IIIu IS ...

~~
..,c
a:'"

c.., ~~"'",e;u U o
Ill..,

~i~~
ZO 111111
B~ !!:~uS W'"0 U
l:I ll!
'"~

~
'"

NO REINFORCEMENT
THROUGH JOINT

PAINT CONTRACTION JOINT
WITH TWO COATS OF
BOND BREAKER

AS-CONSTRUCTED

NOT TO SCALE

GRAPHIC SCALES:

SLAB CONTRACTION JOINT

EXPOSED SURF ACE

4' S' 12' 16' 20'
SCAl,,, i/4-:::j"-O" , ! I I

"
2' 3' 4' 5'

SCALE: ,'~"-O' I , !

NO REINFORCEMENT
THROUGH JOINT

r PAINT CONTRACTION JOINT
WITH TWO COATS OF
BOND BREAKER

CONTRACTION JOINT DETAIL FOR WEIR
NOT TO SCALE

<J

WALL CONTRACTION JOINT - VERTICAL

EXPOSED SURFACE

NOTES:

3, SEE SHEET S-2 Foe GENERAL STRUCTURAL NOTES.
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