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EEL RIVER {AT SANDY PRAIRIE)

FLOOD CONTROL PROJECT

HUMBOLDT COUNTY, CALIFORWIA

April 1961
INTRODUCTION
L. AUTHORIZATION

The project for flood control on the Eel River at Sandy FPrairie was
authorized by the Flood Control Act of 1958, Publie Law 85-500, 85th
Congress, 2d Session, approved 3 July 1958, which Act reads in part as
follows:

"The following works of imnprovement for the benefit
of navigation and the control of destructive flood
waters and other purposes are hereby adopted and
authorized to be prosecuted under the direction of
the Secretary of the Army and the supervision of the
Chief of Enginesers in accordsunce with plaus in the
respective reports hereinafter designated and subject
to the conditicns set forth therein: . . « o ¢ « o o

EEL RIVER BASIN

"The project for flood protection on the Eel River, in
the Sendy Prairie region, Califormia, is hereby author-
ized substantially in sccordance with the recommendations
of the Chief of Fngineers in House Document Number 80,
85th Congress, st an estimated cost of $707,000."

2. LOCATION

The Eel River st Ssndy Prairie Flood Comtrol project is located
along the lower reaches of the Eel River near the city of Fortuns,
California (population 3,524), some ten miles above the mouth of the
river, The river drains 3,630 square miles in the northwestern part of
California including portions of Humboldt, Mendocino, Trinity, Glenn
and lake Counties. The river flows northwesterly to Join the Pacific
Ocean, 15 miles south of the city of Bureka. The city of Eureka is
northwestern California's prineipal city (population 2?,813}9 and is
located some 285 miles north of San Francisco. Both Eureka and Fortuna
are served by Highway U. 8. 101, State Highway 1, and an interconnecting
system of county roads. Regular bus service is available and the North-
western Pacific Raillroad provides regular freight service between Fureka
and San Franeciseo.




3. DESCRIPTION OF PROJECT

The project consists of a §§§189»f$@% Jong %&?@&fiﬁi levee locsted
south of the eity of Fortuna, California,along the left bank of Strongs

Creek and the right banks of the BEel River and the Van Duzen River. The
levee is protected by riprap for a distance of 8,132 feet where it is

exposed to erosive action from the Bel River. Included in the project is
the necessary realignment and clearing of the chaunel along the levee reaches.

k.,  PROTECTION PROVIDED -

The project as constructed will provide protection for the city
of Fortuna from the floodwaters of Eel River. It will prevent flooding
of business, industrial and residential areas situated within the flood
plain from floods up to the magnitude of the standard project flood.
The peak flow adopted for the Standard Project Flood is 630,000 c.f.s.

5. CONSBTRUCTION HISTORY

Construction of the project was initiated in November of 1958
when work was started on the riprsaspped portion of the levee. This
portion of the project was completed in April 1959. The construction
of the earthfilled levee began in July 1959, and was completed in
November 1959.

LOCAL COOPERATION REQUIREMENTS
6.  ASSURANCE OF COCPERATION |

By Resolution No. 1182, dated 30 September 1958, the Board of
Supervisors of Humboldt County stated that:

WHEREAS the San Francisco-Ddstrict Eugineer, Corps
of Engineers, U. S, Army, is underteking s plan of
improvement for flood control on the Eel River at
Bandy Prairie ares, Fortuns, California; and
WHEREAS the Congress of the United States has
enacted a bill which would provide fundsgifor

such flood control project, and said bill has

been signed into law by the President of the

United States; and

WHEREAS a request has been mads of this Bosrd of
Supervisors that it epact a resclution showing the
gbility of local interests to meet thelr commitments
of local cooperation, as specified in Project Docu-~
ment (HD 80-85-1), in the form of assurances satis-
factory to the Becretary of the Army that they will
meet such commitments;

NOW, THEREFORE, BE IT RESCILVED that the Board of
Supervisors of the Counbty of Huboldt give, and it




does hereby give, assurances to the Secretary of
the Army that it will:

(a) provide without cost to the United States
all lands, easements, and rights-of-way necessary for
construction of the project;

(b) hold and save the United States free from dam-
ages due to the construction work;

(e) maintain and operate the project after completion
in accordance with regulations prescribed by the Secretary

of the Army;

(4) preseribe and enforce regulstions for preven-
tion of encroachment on areas required for ponding of
interior runoff;

(e) contribute in cash, or eguivalent work, 22.3
percent of the total cost of construction, which said
22.3 percent is now estimated to be the sum of $246,000.

BE IT FURTHER RESOLVED that said lands, easements; snd
rights-of-way will-be obtained by October 28, 1958.
BE IT FURTHER RESOLVED that said 22.3 percent of con-
struction cost cash contribution, now estimated at
$246,000, will be made on October 28, 1958.

The preceding resolution is presented hereinafter as Exhibit “E".

7.  SEMIANNUAL REPORT

Attention is directed to paragraph 208.10(a)(6) of the Flood Con-
trol Regulations (inclosed with this manual as Exhibit "A") which states
that it will be the duty of the responsible supervising county official,
hereinafter referred to as the Superintendent, to submit & semiannusal
report to the District Engineer covering ingpection, maintenance, and
operation of the protective works. The report should be submitted within
a ten-day period, prior to 1 June and 1 November of each year, and should
include all dated copies of reports of inspections made during the period
of report. The report should also include the nature, date of construc-
tion and date of removal of all temporary repairs, and dates of permanent
repairs. In accordance with the regulations, iunspections will be made
prior to the beginning of the flood season and, otherwise, ab intervals
not to exceed 90 days. Immediate steps shall be taken to remady any
adverse conditions disclosed by such inspections. The check lists shown
in Exhibit "C" should be used in each inspection to insure that no feature
of the protective system is overlooked. Items requiring maintenance
should be noted thereon; if items are satisfactory, they should be so
indicated by a check.




8. ENTRY PERMITS

Entry permits for the project were furnished by the County of
Humboldt by letter dated 8 July 1959. A copy of the letter and the
certification of the Board of Supervisors is given in Exhibit "F".

MAINTENANCE AND OPERATION
9. PURPOSE

The purpose of this manual is to assist the responsible local
authorities in carrying out their obligations through provision of
information and advice as to the operation and maintenance require-
ments of the project.

10. REGULATIONS

Title 33, Part 208.10 of the Code of Federal Regulations contains
rules for the operation of local flood protection works approved by the
Secretary of the Army in accordance with authority contained in Section

3 of the Flood Control Act of 22 June 1936 (49 Stat., 1571), as amended
and supplemented. Paragraphs quoted hereinafter in this manual are taken

from. these regulations. A copy of the regulation will be found in Exhibit
"A". Compliance with these regulations is one of the requirements of local
cooperation. Applicable portions of the regulations are quoted as follows:

" (a) General

"(1) The structures and facilities constructed by the United
States—for local flood protection shall be continously maintained in i
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 re-
sponsible local agency, which furnished assurance that it will maintain
and operate flood control works in accordance with regulations, pre-
seribed by the Secretary of the Army, as required by law, shall appoint
& 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 orgarization responsible
for the efficient operation and maintenance of all of the structures and
facilities during flood periods and for continuous inspection and main-
tenance 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 hapd at all times.

"(4) No encroachment or trespass which willﬂa&verS@iy affect




the efficient operation or maintensnce of the project works shall bs
permitted upon the rights-of-way for the ;fﬁ%wwtiv% facilitis:

m

"(5) No improvement shell be psssed over, under, or through the
walls, levees, improved channels or floodways, nor shall any excavation
or construction be permitted within the iimxt$ of the project right-of-
way, nor shall any change be made in any fasture of the works withoub
prior determination by the District Enginser of the Depsrtment of the
Army or his suthorized representative thset such improvemsnt, excavation,
construction, or alteration will not sdversely affect the furctioning of
the protective facilities. Such improvements or alterstions as may be
found to be desiragble and permissible under the sbove determination shall
be constructed in accordance with standard enginsering practice. Advice
regarding the effect of proposed improvemsnts or alterstions on the funce-
tioning of the project and imformation concerning msthods of construction
acceptable under standard engineering practice shall be obialned from the
District Engineer or, if otherwise obtained, shall be submitted for his
gpproval. Drawings or prints showing such improvemsnts or slberations
as Tinally constructed shall be furnished the District Enginser after
completion of the work.

"(6) It shall be the duty of the superintendsnt to submit &
semiannual report to the District Engineer covering inspection, msin-
tenance, and operation of the protective works.

"(7) The District Engineer or his suthorized representatives
shall have access at all times to all portions of the protective works.

"(8) Maintenance measures or repairs which the District Engi-
neers 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 orgsypizations opsrating public
or private facilities connected with the protective works sre cocrdinated
with those of the Superintendent's orgavizstion during flood paricds.

"(10) The Department of the Army will furnish local interests
with an Operation and Maintenance Manusl for sach completed pro ﬁ%a Ly, or
separate useful part thereof, to assist them in carrying cut their ob-
ligations under this part."

11. DUTIES OF SUPERINTENDENT
In line with the provisions covered by the regulations, the gensral
duties of the Superintendent should include the following:

a. Training of key personnel. Key perscmnel should be trained
in order that regular maintenance work may be performed efficisntly and
to insure that unexpected problems relisted to fiood control may bs wmet in

5




san orderly manner. The Superintendent should heve svailable the names,
addresses, telephone numbers of all his kevmern snd & reasonable number of .
substitutes. These keymen should, in turn, have similar dats on sll of

the men that will be necessary for assistance in the discharge of their

duties. The organization of keymen should include the following:

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

(2) Section foremen in sufficient mumber to lead maintsnence
patrol work of the entire levee during flood fights. High qualities of
leadership and responsibility are necessary for these positicns.

b. Streamflow stages. Floods in the Fel River basin rise very
rapidly, the peak occurring after one or two dsys of heavy rainfall.
This allows the Superintendent little time to prepare for flood stages,
and he should therefore be cognizant of flood-producing westher fore-
casts for the Eel River basin. Permanent arragnemsnts should be made
with the United States Weather Bureau, Post Office Building, Bureka,
California, to secure streamflow stages and forecasts of streamfliow
stages and weather conditions on affected streams sud drainage aress
to plan adeguate measures of protection.

12. EEL RIVER AT SANDY PRAIRIE LEVEES

o Description.

(1) The project consists of a 21,188-foot long earthen levee
along the right bank of the Van Duzen River, the right bank of the Bzl
River, and the left bank of Strongs Cresk. A ssction of levee 4,643 feet
long was constructed in 1958 during the first phase of construction.

This section of levee was incorportated inte the final project during
the second phase of construction in 1959 and the height of the lsvee
raised to meet the phase two construction profile.

For convenience of survey, two sets of stationing ware used
during phase two construction. Point of intersection for the two sels
of stationing is at the beginning of the phase one levee where station
"AY 68428.86 equals station "B" 45496.67.

The project levees are constructed of strsambed material with
a 12-foot wide impervious fill core. The impervious Till core has a
2.foot cover of streambed material at the crown. All riprap is earrisd
5 feet below existing channel bottom. Where the first phase leves was
raised, the impervious core is about 8 feet dsep below the new levee
crown and then is 12 feet thick (measured horizontally) down the back
slope to existing ground. The depth of impervious core varies with the




ide levee slopes are
othervise noted.

ground level at all other levee se
constructed to a 25 horizontal on J ; >
Biverside slopes vary with location of section.

o Project station "A" 000 is located on the left bank of Strongs
Creek, west of the Northwestern Pacific Reilresd tracks and nporth of Ferry
Road. Between station "A" 0400 and station "A" 34450 the levee is con-
structed with side slopes of 1 vertical en 3 herizontal on the riverside.
(Note: Herinafter, the desighation “horizontal® and "vertical®” will be
omitted and slopes will be referred to as 3 on 1). Within this reach the
levee generally follows Stroungs Creek in a northwesterly direction. Be-
ginning at about station "A" 34400 the levee turns southward along the
Eel River. Riprap protection of the riverside slope begins at station
"A" 34450, The riprap is 12 inches thick where placed sbove water and 18
inches thick where placed below water. Between station”A" 34450 and
station "A" 36400 the toe of the riprap is transitioned from existing
ground down to elevation 25.18 feet. The toe of the levee from station
"A" 36400 tc station "A" 68429 is as shown on Sheet 3 of E¥hibic "BY.

Beginning at station "A" 66429 the riprap is transitioned to
meet the riprap plasced on the levee coustructed undsr the first phase.
The levee slope varies between the crown and & point 11 feet down from
the crown (measured vertically) and then combtinues st 1 on 2.25 to the toe.
Within this section the riprap pleced below webter is 23 inches thick. The
transition section of levee is 200 feet long snd ends at station "A" 68429,
vhere it joins the existing levee. Ievee station "B" starts at this point.
From station "B" L5497 to station "B™ 924h0 the levee constructed under the
first phase has been raised to meet the profile of the phase two coustruce
tion and the ripreap extended to the top of the leves. The lumpervicus core
for this section was described previously. Between station "B" 92440, the
end of the phase one levee, and station "B" 93450 & transition section has
been constructed. Within this transition section both sides vary as to
slope. The riprep is 18 inches thick except when placed below water where
it is 22 inches thick. From station "B" 93450 to the end of the levee at
station "B" 189457, the riverside slopes sre 1 on 3 and the levee is not
riprapped. At station "B" 154400 the leves turns scutheasterly along the
Van Duzen River and joins Highway U. S. 101 at about station "B" 184400,
The levee continues on the upstrean sids of Highway U. 8, 101, ending at
the Northwestern Pacific Railroad tracks at station "B" 189457,

b. HMHeintenasncs.

(1) General. An integral part of the maintensnce program is the
need for proper inspection as well as restorative work. As stebed under
"Duties of the Superintendent”, a semisnnual report to the District Engl-
neer is required within the ten-day period prior tc 1 June and 1 November
of each year. In accordance with the regulations, inspections are to be
made prior to the beginning of the flood season (1 October to 1 May),
immediately following esch msjor flood, and at intervals not to exceed




“(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) Eneroachments are not being made on the levee right-
of-way which might endanger the structure or hinder its proper and effi-
cient functioning during times of emergency.

"Such inspectiors shall be made immediately prior to the
beginning of the flood season; immediately following each msjor 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. TImmediate steps will be taken to correct dangsrous con-
ditions disclosed by such inspections. Regular maintenance repair
measures shall be accomplished during the sppropriaste season as scheduled
by the Superintendent.”

Additional maintenance measures which are to be taken are as follows:

(a) The grade of the levees should be checked to be sure
that settlement or sloughing has not lowered the protective height of the
levee. Sheets 2 through 10 of Exhibit "B" give the levee profile which
can be used for this purpose. In all cages where the levee grade or side
slopes do not meet the original contract specifications, Fill maberisl
similar to that used in the original comstructiocn should be used o bring
the levee' up to original design and cross section. ALl cbjiectionable
material and debris should be removed and the levee surface scarified to
a depth of approximately 6 inches prior to placing the pew £111. A1l new
material should be placed and compascted in layers.

(b) All displaced riprap shall be replaced as socon as
possible after the recession of the damsging waters.

(e) Surfaces of the levee roads and access roads shall be
maintained by periodic grading. All holes, soft areas, and damsged road
surfaces shall be repaired annually. Unsatisfactory meterisls shall be
clesned out to firm undisturbed materials, replaced with similar materials
and thoroughly compacted.

(a) Trees, brushes, shrubs, or other vegetation with heavy
stem or large trunk and root systems shall not be allowed %o grow on the
levees. The methods used to remove or retard such growth prior to the
flood season may be through use of chemical gprays or cutting close to the
surface of the riprsp or other levee gurface,

9




¢. Operation. Operation of the levees shall be in accordance with
paragraph 208.10(a) General, (see parsgraph 10 of this manual) and pare- .
graph 208.10(b)(2) which states:

"(2) Operation. During flood pericds the leves shall be pa-
trolled continucusly 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;
"(i1i) Wave wash or scouring action is not cccurring;
"(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 4o insure the svail-
ability of adequate labor and materisls to meet all contingencies.
Immediate steps will be taken to control any condition which endangers the
levee and to repair the damaged section.”

Additional operational measures tc be taken are as follows:

(1) Contimuous observation will be made at the Northwestern
Pacific Railrosd and Highwey U.S. 101 bridges scross the Van Duzen River
overflow chamnel to be certain that all floating debris passes under the
bridges and does not cause a Jam. Debris which lodges at a bridge will
be removed by trueck crane or similar egquipment.

(2) Continuous observation will be made for damsge to the
landside slopes of the levee which may result from wave sction in the
large ponding ares between station "B" 50400 and station "B 90/00.
Corrective action will be taken as described in paragraph 14 g (3).




13. INTERIOR DRAINAGE SYSTEM -

a. Description. Through a system of culverts, drainage ditches,
and toe trenches, interior drainage water is carried from the levee back
slopes and surrounding area through the levee into the river. All culverts
leading through the levee are equipped with flap gates (Waterman) snd re-
inforced concrete headwalls on the riversids of the leves. The inleits on
the landside of the levee are riprap protected. The single culvert through
the Alton Road access ramp has a reinforced concrete hesdwall at
both the inlet and outlet sides. ALl culveris sve oconstrusted
using bituminous coated corrugated metal pipe, placed on a 0.5 percent
glope with invert elevations as shown in Tabls 1 hereinafter.

Four ponding areas are provided back of the leves to collset runoff
when the river is at flood stage. The ponding areas are located as follows:
(a) along the south side of Sandy Prairie Road sbout stetion "B" 114/400;

(b) the area immediately behind the levee between station "B" 50400 and
station "B" 90400; (e¢) and (d) two areas, one on either side of Sandy
Prairie Road at the north end of the project at about station "A" 16400
and station "A" 19/00. An auxiliary levee has been constructed along the
left (west) bank of Mill Creek, a tributary of Strongs Creek. This levee
extends from Highwey U. 8. 101 northerly to Ferry Foad and thence along
Ferry Boad to the Northwestern Pacific Bailrosd.

Culvert No. 1 at é§a$ian "B" 1874Th carriers the interior drainage
water from a small ares bounded by Highway U. 8. 101, Alton Road, and
the Northwestern Pacific Railroad f£ill. The inlet elevation is 58.00 feet.

Culvert No. 2 carries interior drainage wsater from an existing four-
foot deep diteh along the south side of Alton Road, through the Alton Road
access ramp. The culvert empties into a 4,330-foot long trapezoidal drain-
age ditch starting at about station "BY 1‘?%95 and ending at station "BY
114465, The ditech is constructed with 1 on 4 side slopes and has s 10-foot
bottom width. This drainsge ditch carries all the interior drainsge water
from the srea bounded by the project levee, the south extension of Bandy
Prairie Rosd and Highwsy U. S. 101. It dischargesd into Culvert Ho. 3 at
invert elevation 44.00 feet and is carried through the project leves in
three” 36-inch corrugated metal pipes to dischargs st elevation 43.50 feet.
Beginning at elevation 43.50 feet, s discharge ditch about 15 feet wide,
with 1 on 4 side slopes, carries the water at a slope of 0.5 perceant to
daylight at the end of the bench on the riverside of the levee. The sids
slopes of the ditch are paved with cobblestone riprap.

Between the southern extention of Sandy Prairie Road and station "BY
90400 (beginning of ponding area) the slope of natural ground earries run-
off away from the leves esstward and then dorth into the ponding ares.

Tuis ponding area stores the runoff from the area bounded by Ferry Road on
the north, theé new levee and Highway U. 5. 101 to the east, and the southern
exbension of Sandy Prairie Rosd to the south. Wabter is drained from this




ponding area by Culvert No. 4, which is located at station "B" 54400,
Culvert No. 4 consists of two 48-inch pipes with the inlet placed gt
elevation 33.00 feet,

Beginning at station "A" 68429, a two-foot wide toe trench was
constructed 5 feet out from the landside tos of the levee. The tos
trench is filled with streambed sand and gravel and drains the back
slope of the levee and adjacent natural ground. The toe tremch is day-
lighted about station "A" 34/50.

Culvert No. 5 consists of one 36-inch pipe located at station 4"
19405, The inlet elevation is 38.50 feet and the culvert drains sn area
bounded by the levee and the northern extensicn of Sandy Preairie Road.

Culvert No. 6 is located at station “A" 16470 snd the inlet invert
elevation is 38.50 feet. This culvert drains the runoff from the ares
bounded by the northern extension of Sandy Preairie Road, the levee end

Ferry Road.
Table 1
DRAINAGE STRUCTURES
Culvert Projasct Inlet
No. Station Invert Description
Elevation in feet
(above MLLW)
1 “B" 187425 58.00 1 - bhe Jong 24" dis. OMP w/flap gate
2 "BY 157495 k9. 50 1 - 30° long 36" dia. CMP w/o flap gate
3 "B" 11h410 Lk 00 3 = 102" long 36" dia. CMP w/flsp gates
L "B® 54400 33.00 2 - 10k long 48" dia. CMP w/flsp gates
5 "A" 19405 38.50 1 - 80 long 36" dis. (MP w/flsp gate
6 "A" 16470 38.50 1 - 72° long 30" dia. CMP w/flsp gate

b. Maintensnce.

(1) General. Inspection and maintenance of the interior drainage
system will be accomplished in sccordance with the inspection schedule oub-
lined heretofore under the section titled "Eel River at Sandy Prairie lLevees"
(Szction 12b (1)).




(2} Culverts. Inspection and
in accordance with parasgraph 208.10{

<

nis manual) and paragraph 208.10(d}(

T
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L

.

“(4) Drainage g%rugﬁaxaﬁwwgi‘
measures shall be taken to insure that inlst
cpen and that trash, drift, or debris is not
drsinage structures. Flap gates and n gaaﬁawsg
on drainsge structures shall be examined, oils
least once every 90 days. Where drainsgs 5%
stop log or other emergency closures, the ;
its housing shall be inspected r&g&l&r@g*az& 3
emergency closure shall be made gt least =
spectione shall be made by the Superinte

- eguipment

"(i) ©Pipes, gates, operating mechsnism, riprap, and
headwalls are in good condition;

"(11) Inlet and outlet channels are open;

"(iii) Care is belng exerci
of trash and debris nesr the structures an&
near bitumincus cogted pipes:

t to the structure

"({iv) Erosion is not occcurring
which might endanger its water tightuess or siabl

“Tmmedlate steps will
missing or broken parts, or remedy adverss
inspections.”

In additicn to the prescribed inspectl
lowing measures are to be taken:

() ALl culverts shall be
season and all obstructions removed.

(p) ALl nuts and bolis on £l
ingpected to determine whether or not they
the hinges are coperating freely.

&

(3) Ditches. Inspeection and m
be in accordance with parsgraph 208,14
{2} above.

¢, Operation.

(1) Geveral. The interior 4
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Strongs Creek becomes high seunough to close t&%
that the drainsge water be ponded behind the 1
ereck recedes, thereby allowing the flap gaﬁ%a

(2} Culverts. Operation of culverts
shall be in accordance with paragraph 208.10{4)}

"(2) Overation. Whenever high water
gates will be inspected a short time before wmier
pipe and any object which might prevent closure of the
moved. Automatic gates shall be closely chserveﬁ it
certained that they are securely closed. Manually o
shall e closed as necessary to prevent inflow of fl%%
stroctures in levees shall be inspected freguently du
whether seepage is taking plsce along the lines of their
embankment. Immediate steps shall be taken to corresct az

contact with ©
ny adverse @cﬁﬁig&ggcﬁ

SUGGESTED METHODS CF COMBATING
FLOOD CONDITIONS

ilk. APPRAISAL OF PROBLEMS

Most of the methods described hereinafter have
vasrsg of experience with the various problems thsi
periods of high water and they are not intended %o
dent, or others conceruned, tc a rigid set of rules
may arise. If problems not covered by these suggss
Superintendent is in deubt as to the procedures to 1
expected to congult the Distriet BEnginesr, U.8. Army ?ﬁ&
San Franciscco, Califcornia, and follow standard %ﬁga'”'
meeting the situation. It should be noted that if
“W»xpr@parea for a "flood fight" than to find st
sv&paxa ions were incomplete or unsatisfactory.

protected persons and firms iz a valuable assel ¢
&ayaiaasly lost through inefficient operation of
in time of emergency.




a. Earthen levees. i@/ earthen levee 1z in possible dangsr whenever
there is wabter against it. This dang A Lt
water, the duration of @g fig@& gt@g@g
or wave action. A wsll ¢ TOpEr & 5
mﬁiﬁt&iﬁéd an& not evartap§@é ﬁaiﬁ tﬁf &g» oulb any £l Howey

Founds , regalt in
S&&ut&éiﬂ or & ginking levee, and the 1@~a& use af %rgaz Sfﬁﬁé@fﬁ materials
causes slides and sloughs. However, such threstensd failures can be met
if prompt action is taker and proper methods of treatment are used, Wave
wash is to be expected whenever the levee is exposed to & wide streteh of
cpen water and is serious if permitted to continue over a considersbls
length of time.

o

rery

b. Premeditated damage. The Superintendent should continually
guard against premeditated damage to the leves.

c. Security. Persomnel of the Corps of Engineers, U. 8. Army,
whether military or civilian, are not vested with any civil police author-
ity in performance of their engineering duties, and they will not attempt
to exercise any such authority. The responsibility for protecting flood
control works against sabotage, acts of depredation, or other unlawiul
acts rests with the locsl interests through local and Btate govermmenial
agencies. In the event local law enforcement sgencies prove insdeguate,
local interests can request the aid of State forces, and if additionsl
support becomes necesgsary, Federal troops can be reguested as provided
by law. ' ,

d. Inspection of flood control works. ITmmsdisbtely upon rescelpt of
information thet high water is ilmminent, the Superintendent should form s
skeleton organization capable of guick sxpansion, sud sssign individuals
(Sector Foremen) to have charge of definite m&&%iﬁﬁﬁ of levess., As his
initial activity, esch SectorForemsn should go over his entire ssctor and
parts of adjacent sectors, making s detallsd inspection, particularliy
with reference to the following metters:

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

(2) Condition of new levees and recent repairs.

(3) Condition of culverts, flap gates, and protective riprap
at inlsts.

(4) Tramsportation facilitiss -~ roads snd rail.

(5) Material supply -~ quambity, location and :

(6) Communications -- locate and check sll necessary telephones
in the vieinity of the levee.




2. Prelimipsry repair work. After the initlal inspection has been
maie;each Sector Foremsn should recruit a lsbor crew and provide it with
tools such as shovels, saxes, vwheelbsrrows, ete. In addition, bulldozers,
scrapers, trucks, ete., should be Jocated and made ready for use in case
of emergency. Then immediste action should bhe taken to perform the fol-
lowing work:

(1) P11 up holes or washes in the levee crown and slopes.
Wnere new construction has been complested during the year, raln washes
and deep gullies may have developsd. ¥While the levee is new, prepara-
ticns should be made in advance to combet wave wash along the exposed
reaches.

(2} Repair gaps vwhere road crossings have been worn down and
the levee is below grade. In filling the rosd cressings, it mey be nsc-
essary to obtain material from landside borrow pits; in which case, ex-
cavation for the material should be kept at lesast 50 fest from the leves
toe-ditches. Any filling done in this commection should be tamped in
place and, if in an exposed reach, subject to wave wash, the new section
should be faced with bags of sand.

(3) Repair and close all flsp gates on culverts and see that
they are sested properly before they ars covered with [loodwaters.

(4) Ascertain that sll roads to and slong the levee are in &
good state of repalr.

(5) Ilocate necessary tools and materials (sacks, sandbags,
brush, lumber, lights, etc.) and distribute and stors them at points
where active maintenance is anticipated.

(6) Check and obtain repair of all telephone lines necs :
for operation, obtain lists of all tesm Torces, motorvosis, motorcars,
and truck transportation that can be made svellable.

(7) Mazke thorough arrangements with relisble sources for the
supply, transportation, subsistence, and shelter for the necessary lsbor.

(8) Investigate all drainsge ditches on the landside of the
levee and open these drains when obstructions exist. Prepsre to cut the
necessary seep drainage ditches; however, no gtbtempt shouwld be made to
drain the leves slope until actusl seepsge tekes place.

(9) Remove all dynsmite and explosives of any kind from the
vicinity of the levee.

£, Disaster relief. It is the responsibility of loecal, State and

municipal authorities; supported by aﬁé/G? working in connsction with the
fmnerican Red Cross to adopt measures for the relisf of flood disaster




victims. Reliel measures can be undertaken by the Department of the
Army through its Army Ares Commsnder under existing Army Regulations;
but such measures will be underteken only as & last resort, in extreme
cases and under compelling circumstances where local resources are
clearly inadequate to cope with the situation.

g. PFlood fight. After the sbove preliminary orgenization and
precautions have been completed, the "flood Fight” itself commences.
The methods of combating various defects in the sarthen levee described
in the following paragraphs have been proven effective during meny vears
of use by the Department of the Army.

(1) Drainage of slopes. This work can be done economically
while awaiting developments and will serve to make the levees more effi-
cient. Crews should be organized to cut seep drains at &ll places on
the levee when seepage appears. They should be Veghaped, 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 levee slope or nearly so. Near the toe of the slope the small
drains should be Y'd together and led into larger drains which, in general,
should lead straight across the landside berm into the landside pits or
nesrest natural or artificial drains.

(2) Sand boils. These danger spots are serious if discharging
material. The common method of controlling send boils consists of walle
ing up a watertight sack ring around the boil up to a helght necesssry to
reduce the velocity of flow to & point at which material is no longer
discherging from the boil (see Exhibit "D", Plate 1). The sask ring
around the boil should be large enough to protect the defective ares
immediately surrounding the boil. If several boils of sufficient force
to displace sand are observed, a sack sub-leves may ve built sround the
entire nest of boils, rising to such s height that none of the beils will
discharge with enough force to displace sand.

(3) 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 an
emergency, & reserve supply of filled sacks and rolls of eotbon baggline
will be kept on board flats. If the slope is well sodded, a storm of an
hour's duration should cause very little damags. During pericds of high
wind and high water, ample lsbor should stend by and experienced perscnnel
should observe where washouts sre beginning. Sections of cotton bagzing
should be placed over the washed aress, as shown on Exhibit "D¥, Plate 3.
As an alternative, filled sacks should be placed in lieu of the bagging
as soon as possible. The filled sacks should be laid in sections of
sufficient length to give protection well sbove the anticipated rise.
Bagging so laid must be thoroughly weighted down to be effective. Ex-
hibit "D, Plate 2, shows a movable type of wash protection also used
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with good results. Its advantage is that it can readily be built at any
convenient location and easily set in plasce on the job.

(4} Scours. A careful surveillasnce should be made of the river-
side of the levee at all localities where high current velocities are ob-
served. Trouble may be loocked for at places where pipes, sewers, and
other structures penetrate the levee. The approved method of construction
to check scour on the slopes is to comstruct deflsction dikes using brush,
treetaps, or lumber, driving stakes and wiring together, and filling in
between with brush and filled sacks or stone.

h. Topping. Immediate consideration should be given to the grade
line of each levee section by comparison of existing grades with those
shown on Exhibit "B", Sheets 2 through 10. If an s show grades
below the constructed grade as shown on Extibit "B", Sheets 2 through
10, emergency topping should be undertsken as follows:

, (1) Sack topping. Sack topping may be used to raise the crown
of the levee gbout three feet. The sacks should generally be laid stretch-
erwise or along the levee for the first layer, crosswise for the gecond
layer, and so on. Sacks should be lapped at least one-fourth either way
and well mauled into place. When properly sacked and tamped, one sack
will give about three to four inches of topping (sse Exhibit "DF, Plaie L),

(2) Iumber and sack topping. This is the most commonly used
method of raising low reaches in emergencies. In pubting on this topping,
a5 well as other topping, a careful line of levels should be run and grade
stekes set in advance. Two-inch by b-inch by 6-foot long stakes should
then be driven on the riverside of the crown six feet apart, and one 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 an additional foot is necessary, the laysrs of sacks will have to be
increased in number and reinforced. The stakes should be driven thres
feet in the ground, and should project out three fest; thus providing,
in extreme cases, a three-foot topping if properly braced behind with
sacks and earth. In some instances, it may be practicable to back up
the planking with tamped earth obtained in the vicinity in lieu of the
sacks shown in the drawing (see Exhibit"D", Plate 3).

i, Transportation, In instances vhere it is unecessary to send
sguipnent over roads that are impassable due to mud or sand, their passage
may be provided by the uge of & plank road or by means of stesel or wire
mats.

3o Check lists. The inspection list in Exhibit “C" may be used as
& check list for inspections and also for usé in meking the required
semiannusal reports. This list should be used in esch inspection to ine-
sure that no feature of the protective system is overlooked. Items re-
guiring repairs should be noted therecny if items sre satisfasctory, they




shouwld be indicated as such. Reproduction of the check lists is hereby
guthorized.

k. Iisison with District Enginser and use of Government plant.
During periods of emergency, close liaison will be maintained with the
Corps of Enginesrs, whose objective of maintaining the integrity of the
flood control works will be attained by supporting local interests in
their efforts or by assuming full charge of the flood fight when the
problem is beyond the capacities of local interests. The District Engi-
neer, U, 8. Army Engineer District, San Francisco, is authorized to use
or loan Goverrment property and plent-in cases of emergency where life
is in danger and there is no opportunity to secure prior authority for
such use., The authority alsc extends toc saving of property where no
guitsble private equipment is available, provided that such use is with-
out detriment to the Govermment.

1. Flooé; Emergency Manual. The most recent "Flood Emergency Manual”
published by the U, S. Army Engineer Distriet, San Francisco, should be
uged to suppliement the information furnished in this Operation and Main-
tenance Mannal.

19




Tile I3—Navigetion and Nevigable Woters

Part 208-—Flssd Control |

Regulations
Bec.
208.16 Locsl fiood protection works: maine
tensnce and operation of zirgs.
tures and Yaciiities.

§ 208.10 Local fiood protection works:
maintenance and opergtion of structures
and facilities—(a) General. (1) The
structures and {acilities constructed by
the United States for local flood protec-
tion shall be continuously maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits.

{(2) The B8tate, political subdivision
thereof, or other responsible Ilocsl
agency, which furnished assurance that
it wiil maintain and operate flood con-
trol works in acecordance with regula-
tions prescribed by the Secretary of the
Army, as required by law, shall appoint a
permanent committee consisting of ov
headed by an official hereinafier calied
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible {or the efficient
operation and maintenance of all of the
structures and facilities during fisod
periods and for continuous inspection
and maintenance of the project works
during pericds of low water, all without
cost to the United States,

(3) A reserve supply of msaterials
needed during a flood emergency shall
be kept on hand st 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 facilitiss,

(5> No improvement shall be passed
over, under, or through the walls, levees,
improved channels or foodways, nor
shall any excavation or construction be
permitted within the limits of the oroj-
ect right-of-way, nor shall anv change
be made in any feature of the works
without prior determination by the D
trict Engineer of the Department of t
Army or his authorized representative
that such improvement, excavation, con-
struction, or alteration will not ad ¥
affect the functioning of the proteciive
facilities. Such improvements or alter-
ations as may be found o be desirable
and permissible under the above de-
termination shall be constructed in zac-
cordance with standard eungineering
practice. Advice regarding the effect of
proposed improvemenis or alterations
on the functioning of the preject and in-
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be obtained fro
the District Engineer or, if otherwize
obtained, shall be submitied for his ap-
proval. Drawings or prints showing
such improvements or alterations as
finally constructed shall be furnished the
District Engineer after completion of the
work.

(&) It shall be the duty of the super-
Intendent to submit a semiannual report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective woriks,

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

[
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VEL 1 b & M
zil) Bncroschmenis are not being
made on the levee right-of-way which
might endanger the siructure or hinder
its proper and eficient functioning dur-
ing times of emergency,
Bueh inspections shs
medistely prior o i

mede i
18 of the
wing esch

herwise

asnce vepair messures shall be accomi~
plished during the sppropriste season
as scheduled by the Buperintendent.

{2y Operation. During ficod periods
the levee shall be patrolied continuously
Lo locats possible sand boils or unusual
wetness of the landward slope and to be
certalin thai:

{1y There are no indicstions of slides
or siooghs developing:

{5} Wave wash or scouring action is.
not occurring;

{3 Ho low reaches of levee exist
which may be overtopped:

vl Mo other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the availability of ade-
quate labor and malerials to meet all
contingencies. Immediste steps will be
taken fo control any condition which
endangers the leves and to repair the
damaged section.

(¢} Flood walle—(1) Haintenance.
Periodic inspections shall be made by the
Superintendent o be cerialn that:

) Ho seepage, satursted sress, or
sand bolls sre occurring;

{#) Ho undue settlement has ccourred
which sffects the stabiiity of the wall or
s waler ghiness:

(i) Mo trees exist, the roois of which
might extend under the wall and offer
scosierated scepage paths:

{tv: The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or iis waler tighiness:

(¥} There sre 1w encroaschments upon
ihe right-of-way which might endanger
ihe strusture or hinder jis functioning
in time of flood:

¥i} Care Iz being ezercized to pre-
vent sccumulstion of trash and debris
adjacent to walls, and fo insure that no
s are belng buill near them:

(vil} Wo bank caving sonditions exist
iverward of the wall whick might en-
danger its stability:

iy Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such fasilities are not
becoming clogged,

Buch inspections shall be made imme-
diztely prior to the beginning of the food
season, lmumedistely fnllowing each me-
Jor high water period, and otherwise gt
intervals not exceeding 50 days., Meus-
ures Lo eliminate encroachments and ef-
fect repairs found necessary by such in-
pections shall be underiaken immedi-
. 45} repsirs shall be accomplished
by methods scceptable in standard en-
ginsering praclics.

(25 Operation. Continusus pabroel of
the wall shall be maintained during food
pericds Lo locate possible leakage at mon-
olith joints or seepage undernesth the
wall, Flosting plant or t2 will not be
sllowed to e apainst or tie up to the
wall. Should it become necessary during
& flood smergency to pass anchor cables
over the wsll, sdegusbe messures shall
b2 taken o protest the concrete and con-
struction joi i steps shall
be taken to correct any condision which
endangers the stability of the wall,

{43 Drainage structures-(3} Mainte.
aance. Adequste messures shall be taken
to insure that inlet and outlet channels

EXHIBIT A




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 frial operated at least once
every 90 days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and g trial instalistion
of the emergency closure shall be made
at least once each year. Periodic inspec-
tions shall be made by the Superintend-
ent to be certain that:

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

(i) Inlet and outlet channels are open;

(1if) Care is being exercised (o prevent
the accumulation of trash and debris
near the structures and that no fires are
beinw built near bituminous costed pipes;

(iv) Eroslon is not occurring adjscent
to the structure which might endanger
its water tightness or stability,

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

(2) Operation. Whenever high water
conditions impend, all gates wiii be in-
spected a short time before water reaches
the invert of the pipe and any obiect
which might prevent closure of the gate
shall be removed. Auiomatic gates shall
be closely observed until it has been as-
certained thaf 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 freguently
during floods to ascertain whether seep-
age is ftaking place along the lines of
their contact with the embankm

time to permit complstion before flood

walers resch the top of the siructure

sl Information regarding the proper

method of erecting each £
*vc%:g ¢

ure st sgether wi

upon completion of the projee Closure
structures wifl be Inspected fresuently
during fisod periods to ascerialn that no
undue leakage 8 occurring and that
drains provided to care for ordinary feak.
age are funciloning properly. Bosis or
foating plant shell not be aliowed to the
up Lo closure struclures oz o discharge
passengers or cargo over them,

4y Pumping plante—(1y Hainie-
nance. Pumping plants shall be inspecied
by the Superintendent at infervale not
to exceed 30 days during food seszons
and 80 days during off-fiood sessons o
insure that all equipment is in order for
instant use. At regular intervals, proper
measures shall be taken o provide for
cleaning plant, bulldings, and equipment,
repainiing as necesssry, and lubrleating
&ll machinery Adequate supplies of
lubricants for all types of machines, fusl
for gasoline or diesel powered equipment,
and flash Ughts or lanterns for smergency
lighting shall be kept on hand at all
times. Telephone service shall be main.

ined at p z Al equip-
ment, including switeh gear, iransform.
ers, motors, pumps, valves, znd gates
shall be irial spe and checked at
ieast once every 90 daye. Hepser fests
of all insulation shall ke made whenever
wiring has been subfected to undue damp.
ness and otherwise st intervals not o
exceed one yeur. A record shall be kept
showing the resulls of such lests. Wir-
ing disclosed to be In an unsstisfactory
condition by such tests shall be brought
Lo & satisfectory condition or shall b

Immediate steps shall be taken to cor-
rect any adverse condition,

(e} Closure siructures—(1) Mainie-
nance. Closure structures for traffic
openings shall be inspected by the super-
intendent every 86 days to be certain
that:

{i} Ho parts are missing:

(iiy Metal parts are adequately cov-
ered with paint;

(iii) All movable parts are in satis-
factory working order;

{iv) 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 {imes of emer-
genecy.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structurss shall be made
once each year, alternating the strue-
tures chosen so that each gate will be
erected at least once in each 3-year pe-
riod. Trial erection of all elosure strue-
tures shail be made whenever g change is
made in key operating personnel. Where
raliroad operation makes trisl erection of
8 closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel mmay be substituted therefor,
Trial erection of sand bag closures is not
reguired. Closure materials will be care-
fully checked prior to snd following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. Brection of eachi mov-
sble closure shall be staried in sufielent

omptly réplaced Diesel and gasoline
engines shall be starfed at such inter.
vals and allowed 16 run for such lengih
of time zs may be necessary to tmure
their serviceability in times of emer-
gency. Only skilled eleciricions and me-
chanics shall be emploved on tests end
repairs. Operating personnel for the
plant shall be present during tests. Any
eguipment removed from the station for
repair or replacement shall be returned
or replaced se soon as practicsbie and
shall be trial operated after £
Repairs reguiring re

lation.
eguipment from the plan
during oif-flood seasons
teable,

(8} Operalion. CTom
shall be on duty 8t pum
ever it appesrs that n
operation i : ent.
shell thoroushly inspec
and plese in resdiness s 1
ment.  The opsralor shall |
with the equipment menufsciurer
shructl and drawings snd w
“Operating Instructions” for ew

tion. The eguipment shall

operaied
in aceordance with the shove-mentioned
“Cporating Instructions™ snd cars zhall
be exercised that proper lubricstion is

being supplied ol eguinment
syerhepting, undue vibry
acsurring, Immedistely upon | B
cesslon of food walers, the pumping sta-

house sumps flushed,
& renord or log of puny
tioam shell be kept for &
of which shall be furnishe
Brnuinesy Ioliveing each fo

(g} Channels gnd foodwayps — (1)
Baintenance, Periodic inspections of
improved channels and flcodways shall
be meade by the Buperiniendent to be
certain that:

{1} The chanpel or foodway is clear of
debris, weeds, and wild growih;

i} The channel or ficedway is nob
being restricted by the depositing of
waste materials, bullding of unauthor-
ized structures or other encroachments;

i) The capacity of the channel or
floodway is not being reduced by the
formation of shoals;

{iv3 Banks are pot being damaged by
rain or wave wash, and that no slough-
ing of banks has occurred;

{v} Riprasp sections and deflection
dizes and walls are in zood condition;

{vir Approsch ang epress channels
adjacent to the improved channel or
Hoodway are sufficiently clear of obstruc-
tions and debris to permit proper {unc-
tipning of the project works,

Such inspections shall be made prior to
the beginning of the flood season and
siherwise at intervals not o exceed 96
days. Iminediate 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 Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
darms, and rejated structures as may be
DeCesSary.

(2} Operation. Both banks of the
channel shall be patrolied during periods
of high wsier, and mesasures shell be
taken to protect those reaches being ag-
tacked by the current or by wave wash.
Appropriate measures shall be tsken fo
prevent the formation of jams of lee or
debris.  Large objects which become
ivdged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
dintely following each major high water

period. As soon as practicable there-
after, all snags and other debris shall be

removed and all damage to bank
deflection dikes and walls, drain
iets, or other flood control structures
repaired.

h) Miscelloneous  Jasilities — (1)
Maoinienance. Miscellaneous structures
and iacilities constructed as a part of
the protective works and other structures
and facilities which funciion as a part
of, or sffect the efficient function
the protective works, shall be pericdically
inspected by the Superintendent and ap-
propriste meintenance measu
Damared or unservicesble parts shall be
repgired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for

ed with silf, ¢
erinl. 397331
proper sieps to prevent restriction of
bridge openings and, where praciicable,
shall provide for temporary raising dur-
ing floods of bridges which restrict ehan-
nel capacities during high fows,

(2} Operotion. Miscellaneous facili-
ties shinll be operated to prevent or re-
duce fooding during pe s of high
waler, ‘Those facilities construsted as
& part of the proteciive wo 1all not
be used for purposes other than food pro~
tection without approval of the District
Engineer unless designed therefor.

{Sec. 8, 48 Stat. 1871, as amended; 32 U, 8. O,
T0ic) {9 F. R. 9898, 10903]




U.§ ARNy

CORPS- OF ENGINEERS :

Z
%

SCHEDULE OF DRAWINGS
.Sﬁ"&:?

5 TITLE OF DRAWIES

Jife an ard J?A’J;;’:a/& & |
@ Frolie -
Flan gad Frefe - S
et @ Eraiie -

Flan and Frofhe L
Far aay Ferie

Al and e -
e amd Aol - y
| A aed Aol - V;’:“-Vd’c‘ 5

i*ﬁ#%“q@\\r,&‘w’\s\

3

A

N uw
LEVEE jicr;ajrg
““"‘"ﬁg—a-_”,q

HOTES
BURVEYED &Y THE & SF ENCINEE
ELEVATIONS ARY BASEL ON THE DA

GEL, 165,

o BE

OF WEAN LOWER LW 4

PLANE GRID, SEAR
BRI OF
FHLL f

L0 ) U L A0n X L A
s = s
Ryer—,

AS CONSTRUCUTED

4.5 ARMY ERGIRESE D
TOEEE CF b S

oot he
Ci0T LOUNTY CALIFORNIA
EEL RWVER FLOOE CONTROL PROJEGY
OBERATION AND MAINTENANCE MANUAL
LEVEE EXTENSION 4T SANDY PRAIRIE

SITE PLAN B SCHEL OF ORAWINGS

RFFHORL RECONMERDEE: o (235

i

PREPARED {NDER THE DIRSCYIN 3%

SOrHN A MORRISON
THRGREL, ©F., PIITEIST EHBIMENE

e

Fes
""':F"—'

EXHImIT "B”



CORPS OF

ENGINEERS

. 5. ARMY

AT U

‘t‘“"’“‘

7 A SRR 0 o

ananiahald HURBOLDT COUN
EEL RIVER FLOOD CONTROL FROECT

DPERATION

LEVEE EXTENSION AT SANDY PRAIRIE

TY Cii FTRNA

AND MAINTENANCE MANUAL

_ PLAN AND PROFILE
STA A" 0400 TO STA A" 21+ 70
e =
PREFARED UHDER THE o fi e
JORN A MORAISON PRAWEG LA

i aii. Al



CORPE OF ENGINEERS . 5. ARMY

“-\

T T8 e Bockiiadl sed
crttprc it Yo gemee affer
£

nTFalin i

DETAIL &

Ne Jagie

p=r

Sra 32

AS GCONSTRUCTED

CORPY OF Reinissed

Fesdom U, &, ARMY ENGIHERR DISTRICT, SAN BLASCIID
@ SAM FRAMIECG, <AL,

T
£, For fypheal &

cavatie ke s, Ty

: MBOLOT eauT v %
See Getail » HUMBOLDY COUNTY FORR A

EEL RIVEAR FLOODD CONTROL PRUJEST
OPERATION AND MAINTENANCE MANUAL
LEVEE EXTENSION AT SANDY PRAIRE
PLAN AND PROFLLE
T STA A" 21470 T STACAT 48100
R TRE T APRROYED: EATE,

Aot i, 1981
A SR SRSAv R
wirssnE \f HILEANED OO THE BECTION 0F I
i JOHN K M ORRISOR BRAWG MWEEE
- COLOMEL, CE, DETRICT EHGIHERR weet 32 10 | BO , 33 E 23

EXHiBT B



U.5. ARMY

TORPE OF ENGINEERSE

5" :“F&‘_ Y

Sia i

H

aE

T8 0§ aRE

i

Frred o BT ond P

AS CONSTRUCTED

U B, ARMY SRGINEER THITRICT, SAN FRANCICG
CORPY S TR
AN FRANCISO0, TA

ek
LALFLRNIA

B MUMBOLO7 COUKTY
T W EEL RIVER FLOOD CONYROL PROJECT
s GPERATION AND MAINTENANCE MANUAL
LEVEE EXTENSION AT SANDY PRAIRIE
R BLAN AND PROFILE
STA A" 49+06 T0 STA'B” 58400
e

Fee TR ks - - -
- o TRANMSITION  SECT . o v s —
Back #id wirh e < - . oy - FREPARED UNDER THE BIRECTION OF R TR
pocfed Sand i greved o At o 6@ FA 1. 6 GOHN A M OERISGH U BERWG RUMEER
e e e o o Iy aFm far slgvadion SOLANEL, CE., DISTRICT ENGIHZER !
LKV i ST o graved fen i 7 . ’ woans & 55 J0 ‘} 50 k 39 T 23
i e g B
EXHIBIT 'S




CORPS OF ENGINEERS

U.S. ARMY

; b
..... i =
B : - - P
pu—— A
r——

AS CONSTRUCTED

SAN FRANCISCE
2,
bR

U. 5. ARMY ENGINEER DHETRICY,
oS G

SAN FRANCIASE, ¢

HUMBEGLOT COURTY
EEL RIVER FLOOD CONTROL FRUJECT

GPERATION AND MAINTENANGE MANUAL
LEVEE EXTENSION AT SANDY PRAMIE

5TA B 55400 TO STA'8"87+00

TALIFGREIA

PLAN AND PROFILE

i wavein
R T REE S RO

FRROVIL

ERTE
JAN, 98!

PREPARED UNDER THE DIRECYION OF
AR A MURRIGON
COLGREL, CE, DISTRICT -INGINEER

“HERwWING N

w5410 60| 38 23

IXHIBIT "B



CORPS OF ENG?N&E-RS U.5. ARMY

P 1 .

! @

s 5 o B
ot : G b
Ea 3 . 5 3 R
& & o N * ¥ e
= h b - &7 B . L .
1% y a3 e e 5 e .. 9 3 vambed Jreimbed
- N a: kS Send § Grasel
z g 845 .
L4850 7 ! E S B
- o K o) e
O - =
o
2
L1 2t Frovme

FliE

S e o e S

STA 45 +00

LTR NI+ 0@

¥

T & e/ |

S,
TS Hrmrrd Send £ Grovel

TELMSTTION 5 F T IO

J’;{i& FTAITERDZ o A B SIeEL 5

(See Pian 8 sheatid)
\_Wﬁeé?w Haler Surfece” risrag $Aai e
T BiCkEESS

SIS

LFH wrth uncompacted |

Sand & Grave! fo sxisting — \\\
surface of gravel Bar \‘\\ N\
. " ‘
\ " !
N
\\ Y
B k)
\\\ \
\\_
ENRY
3 \
£ ] NOTE
- ﬁ/?’f/ 1 Ao Lwlvars Seiodis, som ahE JY
. N s iy art Lt ST £ Loty TR 0 ‘ 4
2l g T S, Samtrocray & cowaly ot ke H
g A e s Gy ﬁ‘&/

o & For fepical Levee Jection, sew sheelr wi fIT

Berricade- For Jetaily
by

AS CONSTRUCGCTED

i B ARMY DHCHREER DESTIRCY, 5An RRAHINGD
GO £ bl

Aep sk S el -
arly

& I 404 FRANLRT, CALRCENA

HURBOLDY COUNTY TALIF ORELRL
EEL RIVER FLOGD CGH‘%'EGL‘ F‘RGJEGT.

A ;3 OPERATION AND MAINTENANCE Makusi

A LEVEE EXTENSION AT SARDY PRAIRE

SBEsss g
e TS '2-{'2%_ R Lipcd i lida s Ruedilch milh
cobbie ;‘;‘4#1’5 a0d fope GXY B

e O AN @y,*,g;ﬁf:;;mf;a;mf,_,fafm g . BLAN AND PROFILE
o e R Hres shomi ob Shes il 6’&» A8 STA.'B" 87 +00 T STA'B #1B+5
N ; 4 P R -
I ’ L 5
¥ p {ﬁ? 2
& 3 JOHN A NORRIEOK AW VAR

COLONEL, CE, DISTRICY INGINEER

werr §or10 | 60 | 39 |23
EXHIBIT "8"




CORPE OF ENGINEERS . 5. ARMY

el
i ¢ ;
sl i £
o
. @
o ¥
_— g hs
P i %
e i by o5
- . o
[ oo B : / D R TR
..... . - - [ & ..
i L) _ L= e
# \wf»r"*“ e L=
A ;
< ka3 = e
o = o " A
2 : H 3 2
* o ~ -
@ 4 I &
4 w ] : b =4
= : 2 i i .;i-
[ = it e = £
It 5 ot ust HiH o N

cieh S din

. el -
r{éJ Brersienge d‘f'/né/// -

/<19«=§f.'.‘.99’f Zitek
L gy Sty A EPES I

e 5 AETe RS

TP AL SECTIGN .
LA R AT A LAY L ek e

St BUSA A2 ro Sra G535 68

MITE Wi
. Shi
For Tyzicad levee SEdion, see G5 shest A
: i
I <
. , i

& DRAIGAGE GiTCL. VOR
DETAN
GLOPL -

BTA G+ BE
MATCH LiNE

AS CONSTRUCTED

U, 6 ARSY ENGINEER DETRCY, SAN FRANGISCO
CORS G DEEMEET

Bk FEANCIRCO, 250304,

Riven 1 trcwss Fo Borrow bres. —— HUMBOLOY COUNTY CALFORAIA
e " EEL RIVER FLOOD CONTROL PROGJECY
i CPERATION AND MAINTENANCE MANUAI
Y SRR S

LEVEE EXTENSION AT SANDY PRAIRIE
PLAN AND PROFILE
STA."8" I6+58 10 STA "B 45470
P e

PLAN '*

) e e PREFARED UNDER THE DIRECTION OF e
WAE s FzET JOHN A .M ORRISON DALV FMERE 7
COLGREL, G5, DISTRICY ENGINCER I
wer T or 10| 6C | 38 123

EXHIBIT "B"



U 5. ARMY
NS OF ENGINEERS

e _ I e ,__ _,,
sea -
P R _ ST -
—]
~ S S S S - b A e R e
Ty
-T;, s
B L, :
. e B
% 4 e R — d i
— x %
A { %
o~ o kt
3 B &
- ! —— . VS S PTPTVEE E — . =
—— g L
~ -~
3 7
- 7N ra aliety . . T e
4. o —— -
o
<
_____ 5 S —
'\
5
w
<
- i - S ] B S 9
N & k¢ ! * b
b & 3 &
Iy by by [y J &
5 # g 2 & 3 %
R B N ® 3 a =
B i = e
=3 ﬁ b § = o5
L&
",
\\
Pty LAE /\
AExispirg. -
I{ A - e

Q%Q,«q? ",
I S
R, e e . =
; Ny d&%%‘ ¢
£f |
£ |
TEM g §/ [ v, k
S s PR g »r B s ey S
ﬁ»m'&”ﬂ;m lgf g 4,5??;43 .
LY o
K& TEEE T

o
T g Srtnign

©7 e

AS CONSTRUGCTED

L B ARMY EHGRNEER DISTIOCT, SAN FEARCIKD
COWPE OF sisaind

S FRAMCICE: Tridiaat

B . HUMBOLDT COUNTY CaniFORNIA
i . R
N Arec o Sorrom A N EEL RIVER #LO0L CONTROL, BRGJECT.

OPERATION AND MAINTENARNCE WMANGAL

MEFE LEVEE EXTENSION AT SANDY PRAIRIE
et ) ; o PLAN AND PROFiL
vt s Ao S fves? Doteis, jee s STA "B145470 TD STA,'§B§{?5+OO
VT pr e

e Tpiead (ense Seslion, see sheel BT 1481

PrAN g S T e DAL i
£ ¢ ¢ giv ER P4,4fj/ i HUEPARTD UNDER THE PIECTIOH 08 :
L e : i JaHN & MORRISOR
N COLOREL, C.5, DISTRICT ENGINTES 8o 1O F 60 E 33 E23

EXHiBIT "B



SopmE OF ENGINEERS ¥ B A

ECL T
- ¢
[ A . e b
......... 1
=
I
I
. =
LoD E]
. e
u
El 5
i SO VS SR PHUSMISSISSSSTR - SIS, S-S s
e
= 2
= @
s —— E
& “ 3 4
b &) 2 &
: > Y S
o e
B S 2 g
= = Pt <
2 a I 5

s “fwit Qe

=

/E\ € of eaist moad
R R —
Rit4

AL ranms wralhs w
proeanl The FETY
W abied wii

s
o rano
Zldbel aeids,

i it

AS CONSTRUCTED

1, % ARMY ENGINEER DISTRICT, SAN FRANCISCG
CORS OF Eri

R

‘,-"‘ SAN FRAWOICE, CRGTEE0A
J CRRWH W HURBOLDT COUNTY CRLIFORNG
f/% L AR Ee EEL RIVER #1000 CONTROL FROJECT
S - | S—— OPERATION AND MAINTENANCE MANUAL
AL T ' LEVEE EXTENSION AT SANDY PRAIRIE
E PLAN AND PROFILE
i ke SR S'TA."B"JE_S#-OG 7O 5TA. "8"'185+ 5569
A AL RELOMMENLRD: AIFEOVED. PATR:
AN 1281

PAEPARED LMDER THE DIRECTION OF
GOHN A MORRISON
COLGNEL, CE. BISTRICT ENGIHEER

e 90 10| 01 39 | 23
ExeaiT "B"




CORPE.OF ENGINEERS

W OB AR

(MLiw:

e

(00 P

onnr o orck

FRt e

AS CONSTRUCTED

5 ARMY ENCINEER DISTEICT, 3AN FRanmisCls
CONPT OF BRnsrERT
SaH FRANIEON, CAECSHAs

LEVEE EXTENSION AT SANDY PRAIRIE

s HURBGLET © Cat FORRI
%c(oﬁ:‘\‘— """""" EEL RIVER FLOOD CONTROL PHEDSECY

OFERATION AND MAINTENANCE SAKDAL
ERRHAE W

BLAN AND PHOFILE
LEYEE “a”

i e e
RFFRGY R REC AL ERE, AITROVED.

PREPARER UNDEE THE DIKECTION OF
SOHN A NMORRISCH
TULONEL, T5, DISTRICY EMGIRERE

EANFNA TRk

seeri3os10 1 S0 | 33 123
ExXHIBIT "gY




o

sadoTs 98AsT JO
UWOTHOIS L0 BULAR)

apeId
Jo ssoT Jo. ‘8ur
-USnoTs fquowsT1ies

THUOSI0d g8 Tdwon pes AUBIXH | PSUSTTAWOD DY cguT
JO CoN asoqg |04 paanb | qusudTnby IO SIoM B9B(] QT TPULD | T0 Tene] Jo 2IN e8]
@I QUL UOTABOOT SB[
SHIALT
ONVNELNL Y NOLLOHASNT
saa8( At

2£q peqqTWANg
VINSOLLTVO SYNAIHOL
LOELOMd TOMINOD-QOOTd HINIVEL ZONVS IV YIATH THH
A0
NOTIVHHIO ONV FONVNAINIVA ©NOTIOHJISNT

qod
THOJHIY TYANNY IWHS

SWoayg poTdsd




| A0
P8 T LISy NN

Furizang
setadoaddeut

gadoTs
BBAST U0 POG

STEOq pues
J0 o3edesg

sMogang
Tewtuy

uotTletadas aTqe
~JITSHPUN JO Spoey

UOTLRABOXD
POZTIOUINRUN
TOULOSISJ sneTduon pesn queaxy  jpeysTTduwosoy *dsur
Jo coy w 3800 |09 pagInb | quswdynby JO MIOM 998( UOTATPUOD | UOTIROOT Jo 2IN989 ]
w -9 SWTT UCTRO0T . a9e(q

(penutquo)) - S984T JOATY ToT




¢(sa0qe pejaodaa 40U UOTLBULIOIUT 4UsuLiJsd Aur OPTTOUT ) ¢ SYHVNEY

S8YDLTP
209 X0 sBeureaq

soqeld deTy

STNPUOYH

SOPEOTIIRY

TBAQWS.L

TTES pug sTIge(
TOULOSIB I st Tdwog o8N qusixy  |peystTdwosoy *dsur

I0 *ON 3800 oo psamnd | yueudrnby IO FIoM 8jed JUOTATPUCD [UOTIROOT IO aanyesg
-8 SWL] UOTLRO0T . 81e(

(penurquon) -~ 999497 JSATYH T84




P00

2 anok A e

1308

Wl TOIMHOD-DOGTT Sy

viado pUB SOUBHLUTEN SACXDET O3

Ag q

s

{uterdee

LEDUNT TROOT 30 adoong syy pu

aay

Jeypuom w18 gxeu euy Buranp peainbag

TYEIED

PENUTANO] - S08AST JOATH TOH

e

EXHIBIT "¢



CHECK LIST NO. 1

Date:

Report number of places requiring maintenance work opposite each item
listed below. A separate report should be submitted describing the
necessary maintenance work for each location.

EEL RIVER AT SANDY PRAIRIE LEVEES

Item %
No. Description Number of Places

bt

Settlement, sloughing or loss of grade

2 Caving on either sides of levee

Seepage, saturated levee

Drainage or toe ditches at landside and slope

Riprap

Channel siltation

Protective planting (sod)

w - v B W

Access roads and ramps

el

Barricades on access roads

10 Levee crown

11 Aubhorized traffic

12  Uneuthorized encroachment on rights-of-way

13- Unauthorized excavation

1Ly Accumulations of drift, trash or debris

15 Weeds or undesirable vegetation

16  Inappropriate burning

17 Damage by burrowing animals

18  Conduits

19  Flap gates

20  Miscellaneous pipe crossings

FXHTHEIT 0%




. LANDSIDE RIVERSIDE
o Water surface —

Note.

Bottom width to be no less than 1} times height.
Be sure to clear sand discharge ELEVATION
Tie into levee «f boil 15 near toe.

Spiltway ; %

SECTION A-A

1!
SN ¢ O — ]
g“i |
|
- —-,L:r .................... .ﬁ
|
g I 3

PLAN

Note:

Do not-sack boit which does not put

out material.

Height of sack loop or ring should be only

sufficient to create enough head to slow

down flow through boil so that no more

material 15 displaced and bod runs clear.

Never attempt to completely stop flow

through boil.

FLOOD EMERGENCY
CONSTRUCTION

CONTROL OF SAND BOILS

U.S. ARMY ENGINEER DISTRICT SAN FRANCISCO
CORPS OF ENGINEERS
SAN FRANCISCO, CALIFORNIA
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2"'x4"x2'.0" Stakes
RIVERSIDE g LANDSIDE

f Baling wire / 4/,//
== it Stof é;;ing{e/

(L SN NN N N NN 7N e N N N S SN NS N NS S NN N

SECTION
BiLL OF MATERIAL FOR 100 FEET
LUMBER
56 pieces 1"x12"x12'0"
32 pieces 1"x4"x2'-6" )
32 pieces 2"x4"x9'0" FLOOD EMERGENCY
» 32 pieces 2"x4"x2-0" CONSTRUCTION
# (Sharpened)
WIRE MOVABLE
200" baling wire
NAILS WAVE WASH PROTECTION
44 1bs.-8d nails
U.S. ARMY ENGINEER DISTRICT SAN FRANCISCO
CORPS OF ENGINEERS
8AN FRANCISCO, CALIFORNIA

EXBIBIT "D" Plate 2




Riverside edge of levee crown — 3
1"x2"x1-6" Stakes
—
& 3-4" mxg
HE
2.
8lg
3
Allow approximately \Ccttcn bagging Riverside toe of ievee}
2" lap tor each variable lengths
strip of bagging as required
PLAN
Variabie lengths 1"x2"x1-6" Stakes
LANDSIDE

RIVERSIDE cotton bagging

Water surface

—— 777 ////////// s

W

SECTION

Note:
Lay lengths as required of cotton bagging
approximately paraliel with levee slope
and across damaged section Weight
top and edges of bagging with filled
sacks as shown above The filled sacks
should be wired or tied to each strip
before laying in place Stake the corners
of each strip above water surface.
Where cotton bagging is not available
buriap -sacking may be substituted.

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE
LUMBER
v 30 Stakes 1"x2"x1%-6"
SANDBAGS CONSTRUCTION
: 120 sand bags
Cotton bagging WAVE WASH PROTECTION
equired
U.S. ARMY ENGINEER DISTRICT SAN FRANCISCO
CORPS OF ENQINEERS
Z4R FRAWNCISCO, CALIFORNGE

EXHIBIT "D" Plate 3
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» T
S T A L —_— oy &
€ I z £
z o
ST Y Y S — — +——~i--—-4—-~;'wi§

! % ‘ |
| ! f
[« AP ¢ ! l ‘ { &
0 1000 2000
Minimum per 100 Feet of Levee.
SANDBAG LEVEE CROSS SECTION NUMBER OF SANDBAGS
i

4] | 2 3

Scale in feet

Notes:
I. Entire base to be cleared and scarified.

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

3. Fill sandbags /2 to 2/3 full, 50 to 60 pounds, and leave enough flap to turn
under. Do not tie.

4 Numbers shown on the sandbags are for the general order of placing the sandbags
to give the highest protection with the minimum number of sandbags.

5 When bags are placed, flatten out and fill voids by mashing bags with feet and
vigorousty tramping each course of the levee section. Provide a levee section as
impervious to water as possible. Alternate direction of sacks and stagger joints
wherever practical.

6. The above section is based upon an averagein place sandbag section of 4" x
2" x 18",

FLOOD EMERGENCY
CONSTRUCTION

SACK TOPPING

U.S. ARMY ENGINEER DISTRICT SAN FRANCISCO
CORPS OF ENGINEERS
SAN FRANCISCO, CALIFORNIA
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FRONT ELEVATION
BILL OF MATERIAL FOR 100
LINEAR FEET OF LEVEE
LUMBER
25 preces 17"x12"x12'Q"
pieues 1, 4!1 lovon
* :; pieces %"14":6‘0" FLOOD EMERGENCY
# 17 pieces 2"x4"x 20" CONSTRUCTION
# (Sharpencd)
NAILS
A LUMBER AND SACK TOPPING
2 ibs. 16d nails
SANDBAGS U.S. ARMY ENGINEER DISTRICT SAN FRANCISCO
1100 bags CORPS OF ENGINEERS
SAN FRANCISCO, CALIFORMIA
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RESOLUTION NO. 1182
RESOLUTION OF THE BOARD OF SUPERVISORS OF THE
COUNTY OF HUMBOLDT RELATIVE TO FEDERAL AID
CONTROL PROJECT ON EEL RIVER AT SANDY PRAIRIE
AREA
WHEREAS the San Francisco District Engineer, Corps of
Engineers, U. S. Army, is undertsking a plan of improvement for
floed control on the Eel River at Sandy Prairie area, Fortuna,
California; and
WHEREAS the Congress of the United States has enacted a
bill which would provide funds for such flood control project, and
said bill has been signed into law by the President of the United
States; and
‘ WHEREAS a request has been made of this Board of Super-
visors that it enact a resolution showing the ability of local
interests to meet their commitments of local cooperation, as specified
in Project Document (HD 80-85-1), in the form of assurances satisfactory
t0 the Secretary of the Army that they will meet such commitments;
NOW, THEREFORE, BE IT RESOLVED that the Board of Super-
visors of the County of Humboldt give, and it does hereby give,
assurances to the Secretary of the Army that it will:
(a) provide without cost to the United States all lands,

easements, and rights~of-way necessary for construction of the

project;

EXHIBIT "E"




(b) hold and save the United States free from
damages due to the construction work;

(¢) maintasin and operate the project after completion
in accordance with regulations prescribed by the Secretary of the
Army';

(d) prescribe and enforce regulations for prevention
of encroachment on areas required for ponding of interior runoff;

(e) contribute in cash,or equivalent work, 22.3
percent of the total cost of construction, which said 22.3 percent
is now estimated to be the sum of $246,000.00.

BE IT FURTHER RESOLVED that said lands, easements, and
rights-of-way will be obtained by October 28, 1958.

BE IT FURTHER RESOLVED that said 22.3 percent of con~
struction cost cash contribution, now estimated at $246,000.00,
will be made on October 28, 1958.

PASSED, APPROVED AND ADOPTED this 30 day of September,

1958, by the following vote, to-wit:

AYES: Supervisors: Lindley, Bareilles, Robertson, Pettersen, Merryman
HNOES: Supervisors: None
ABSENT: Supervisors: None
/s/ ELWYN L. LINDLEY
Chairman of the Board of Supervisors

of the County of Humboldt, State of
California

ATTEST:

/s/ FRED J. MOORE, Jr.
County Clerk and Ex-0fficio Clerk of
the Board of Supervisors of the
County of Humboldt
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1EVEE EXTENSION AT SANDY PRAIRIE
NEAR FORTUNA, HUMBOLDT COUNTY, CALIFORNIA

RIGHT OF WAY CERTIFICATION

The COUNTY OF HUMBOLDT hereby certifies in connection with
the right of way for Levee Extension at Sandy Prairie near Fortuna,
Humbeldt County, California, that:

1. All right of way has been scquired or condemnation suit
has been filed and order of immediate possession has been taken on
those parcels not acquired by negotiation.

2. Agreements to enter and use material from the specified
borrow sites have been signed and are in the process of recordation.

3. Several buildings within the right of way are to be removed
prior to the stert of sciual construction and property line fences
are to be relocated and rebuilt according to sgreement with owners.

In meking this certification, the Count of Humboldt agrees to
hold the Corps of Engineers, U. S. Anmg,harmiess from any liability
which may be established by and in the event the right of way is not

clear as herein certified.

Dated: July 8 5 1959
COUNTY OF HUMBOLDT

By:/s/ Sam Merrymsn
Chairmsn, Board of Supervisors

ATTEST:

/s/ Fred J. Moore, Jr.
Clerk, Board of Supervisors
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