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1. Purpose. This regulation provides technical guidelines related to levee 
encroachments and the fulfillment of local agency maintenance obligations 
specified in Part 208.10, Title 33, CPR. It will help to insure that the 
integrity of a levee system is maintained in situations where a proposed 
levee encroachment is considered to be in the public interest, and also 
provides design guidelines for such encroachments. 

2. Applicability. This regulation is applicable to all Div~sions within the 
Portland District having civil works responsibilities. 

3. References. 

a. ER 1130-2-335, Levee ~aintenance Standards and Procedures. 

b. Title 33, Code of Federal Regulations, Chapter 2, Part 208, Flood 
Control Regulations. 

c. EM 1110-2-1903, Design and Construction of Levees, dated 31 March 1978. 

d. EM 1110-2-1410, Interior Drainage and Urban Leveed Areas: Hydrology, 
dated 3 May 1965. 

4. General. Adequate levee maintenance and control of levee encroachments 
are essential in maintaining levee stability and assuring maximum safety for 
protected areas. Urbanization, increased river recreation use, and environ­
mental construction restrictions on navigable waterways have created public 
pressure to construct utility lines, buildings, and boating facilities on, 
across, adjacent to and through existing levee embankments and rights-of-ways. 
Uncontrolled levee encroachments weaken a levee system. Defined standards 
and technical requirements for construction of encroachments are conside~ed 
a necessity to establishing a well maintained, high performance levee system. 

5. Policy. The standards and procedures presented in ER 1130-2-335 and the 
provisions included in this regulation will be followed in performing permit 
reviews and inspection evaluations for levee systems within the Portland 
District. Special attention will be given to construction of encroachments, 
such as utility lines, buildings and appurtenant levee structures, and the 
guidelines in this District regulation followed in providing technical 
assistance to Drainage Districts and local agencies in design of new projects 
and for levee permit or inspection recommendations. 
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6. Levee Encroachments. The policy regarding levee encroachments will be to 
permit in the levee section only those appurtenant installations that provide 
a flood control function during high river stages and heavy storm conditions. 
Exceptions to this policy will be allowed in cases where the function of the 
encroachment is considered to be in the public interest and where adequate 
provisions can be made to maintain the integrity of the levee system. In 
order to establish guidelines for levee encroachments, several conditions 
for agricultural and urban levee systems are presented in Appendix A. Fig­
ures 1 through 8 of the appendix show minimum section and zone restriction 
requirements for encroachments. For the purpose of establishing, presenting 
and illustrating these guidelines, the levee embankment section and adjacent 
area have been divided into four zones, A through D as shown on figure 1. 
Xore detailed standards for common levee encroachments are as follows: 

a. Levee Landscaping. A good growth of sod will be encouraged on unre­
vetted levee slopes. Vegetation producing heavy foliage or root systems 
capable of penetrating into Zones A, B,and C will not be permitted. On land­
fill or levee overbuild sections, sparsely spaced trees and other deep root 
landscaping will be permitted provided a root-free zone having a minimum 
depth of 3 feet is maintained over the underlying zones. 

b. Fences. Fences required to prevent animal grazing on the levee 
section will be restricted to Zone D. A la-foot minimum width access way 
will be maintained between the toe of levee slope and the fence row. 

c. Utility Poles. Utility poles will be restricted to 70nes Band C 
except for the Zone A utility poles required at pumping stations. Pumping 
station poles, located in Zone A, will be located within the limits speci­
fied in figures 1 and 5 of Appendix A. 

d. Buried Cables. Buried power and telephone cables will be allowed in 
Zones A, B, and C. Cables located in Zone A will be restricted to the free­
board portion of the levee embankment. 

e. Gravitv Conduits and Pipes. In general, tide box structures and 
sewer lines are the only gravity flow installation allowed to pass through 
the minimum levee section below maximum flood stage. Where possible, small 
gravity flow pipes will cross through the freeboard or overbuild portion of 
the levee embankment. Lines parellel to the levee centerline will not be 
allowed in the minimum levee section. 

(1) Tidebox Structures. Minimum levee section requirements and 
guidelines for selection of the river closure system (Appendix B) will be 
given special attention for all tidebox installations and only those encroach­
ments necessary for proper operation of the tidebox will be allowed. The 
above restrictions on encroachments will be maintained along the adjoining 
levee sections a sufficient distance to permit excavation and emergency 
repair of the tidebox. An example of a tidebox installation with gatewell 
structure is shown in Appendix B. 
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(2) Sewer Lines. Where possible, sewer lines will cross through the 
levee embankment freeboard. Sewer lines crossing through the levee section 
below maximum flood stage will be provided with positive closure gates located 
on the riverside in Zone B or C. The type of rivet closure system will be 
selected using guidelines in Appendix B. On large sewer installations and 
sewer lines paralleling but not in the levee, a special foundation analysis 
will be required to deterThine need for gatewell river closure systems, 
inspection manholes and special seepage control measures. 

f. Pressure Conduits and Pipes. In general, safeguards will be provided 
on all pressure conduits and pipes to insure maintenance of the minimum levee 
section. Guidelines on emergency closures, located on riverside of levee, 
are included in Appendix B. 

(1) Pumping Stations. Minimum levee section requirements and location 
of the pumphouse and discharge lines will be given special attention and only 
those encroachments necessary for proper operation of the pumping facility will 
be allowed. Pile supports for the pumphouse will be located in Zone D at 
least 5 feet from the toe of the embankment or foundation slope. Discharge 
lines will cross through the levee embankment freeboard and on or above the 
minimum section across Zones A and B. The discharge lines will be encased in 
reinforced concrete at all roadway crossings. Adequate bank protection will 
be provided around the periphery of the pump sump and discharge outlet. Small 
footings and piles for support of discharge lines will be permitted. Encroach­
ment restrictions for a pumping stati.on will be applied to the levee a suffi­
cient distance on either side of the discharge lines to allow for repair to 
levee embankment or discharge lines. Discharge encasement details and an 
example of a pumping station installation are shown in Appendix B. 

(2) Water Lines. Small water service lines, properly encased, will 
be permitted to cross the levee section. Similar lines paralleling the levee 
will be located landward of Zone C. On larger fire and service mains, a 
special review of levee conditions will be required to determine if additional 
safeguards are needed. Guidelines on emergency closures, located on riverside 
of levee, are included in Appendix B. 

(a) Levee Crossings. Water service lines will be permitted to cross 
through the embankment freeboard and overbuild zones and penetrate into Zones 
A, Band C to the depth required for frost protection. Lines will be encased 
in reinforced concrete or placed inside a metal encasement pipe. Encasements 
shall extend the full levee width plus a distance of 5 feet for concrete or 
3 diameters of the encasement pipe beyond each toe. The ends of metal encase­
ment pipes will be plugged with concrete and telltale risers for detection of 
leakage provided at the concrete plugs. A minimum 1.S-foot backf~ll cover. 
will be provided over encasements. Encasement details are shown ~n ~p~end~x 
B. Lines crossing a landfill section will be encased to the outer l~m~ts 
required for adjoining levee section. 

(b) Paralleling Levees. In general, paralleling lines will be located 
in Zone D and no encasement of these lines will be required. Proposals to 
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place lines in landfill and levee overbuild sections will require a special 
review of conditions to determine necessary safeguards or restrictions. 

(3) Gas Lines. In general, gas lines will conform to the same 
restrictions specified for water lines. 

g. Access Stairs and Bridges. Small footings in Zone A and pile supports 
in Zone B for access stairs and bridges will be permitted. Footings will be 
allowed to penetrate l.5-feet into Zone A. On levee overbuild sections, pile 
supports in Zone A will be permitted if the embankment slope is flatter than 
1 vertical on 10 horizontal. 

h. Buildings and Structures. The general policy will be to restrict all 
buildings and structures to Zone D. No basements, tanks or permanent exca­
vations will be allowed in Zones A, B, or C and adequate bank protection will 
be provided for structures built on the riverside of the levee. Structures 
supported by piles will not be permitted in Zone A. Any building or structure 
encroaching on Zone A will also be required to have toe drain or zoned filter 
systems with drainage outfalls provided for visual inspection or measurement 
of collected seepage. A special review of conditions will be required for all 
structures built into or on the minimum levee section, including backfill and 
overbuild sections, to determine if additional safeguards or restrictions are 
needed. Subsurface explorations will be required at all building and struc­
ture sites. 

7. Inspections and T~chnical Assistance to Others. The standards and proce­
dures presented in this regulation form the basis for providing technical 
assistance to local agencies, performing required or requested field inspec­
tions, and the designing of proposed new projects. 

FOR THE DISTRICT ENGINEER: 

DISTRIBUTION: 
B-PDR 

Dk~ A. CONNER 
Lieutenant Colonel, CE 
Deputy District Engineer 

5 



17 March 1980 

LEVEE ENCROACHMENT RESTRICTION ZONES 

Appendix A 
PDR 1130-2-5 

1. General. This appendix establishes minimum levee section requirements 
and specifies restriction zones within, overlying or adjoining the minimum 
section. The restriction zones are intended to clarify the general provi­
sions necessary to maintain levee stability for common types of encroach­
ments. In general, encroachments are installations where undesirable weak­
nesses in the levee system can develop. Where possible, encroachments should 
be limited to those providing a needed function for flood protection. 

2. Definition of Terms. Terms pertinent to technical guidelines descriptions 
presented in paragraph 6 of the text and figures 1 through 8 of this appendix 
are as follows: 

a. Minimum Levee Section. This term indicates the minimum section 
considered necessary to provide good embankment performance during flood 
stages on Lower Columbia and Willamette River levees. The bases for setting 
the limits of the minimum section are general knowledge of embankment, foun­
dation and river conditions, performance of levee systems during past flood 
stages, and emergency needs for access. 

b. Minimum Section with Overbuild. This term indicates a condition 
where the geometric description of an existing levee section is larger and 
contains more embankment materials than the minimum section. The materials 
in excess of the minimum section are termed as "overbuild". 

c. Landfill Section. This term indicates a condition where the existing 
levee section consists of placed fill with riverward and/or landward slopes 
flatter than I vertical or 10 horizontal. The materials in excess of the 
minimum section projected from the levee adjoining the landfill are termed 
as "overbuild". In cases·where the existing grade of the landfill is higher 
than the grade of the adjoining levee, materials above levee grade are termed 
as "excess overbuild". 

d. Overbuild and Excess Overbuild. These terms are used in condition 
cases to show foundation and embankment locations above the projected lines 
defining the minimum section. 

e. Restriction Zones. Descriptions of zones related to minimum and 
overbuild sections are as follows: 

(1) Zone A. This zone includes the landward portion of the levee 
section extending from centerline to the intersection of the specified slope 
line with the existing interior ground elevation. 

(2) Zone B. This zone includes the riverward portion of the levee 
section extending from centerline to the intersection of the specified slope 
line with the existing interior ground elevation. In cases where the existing 
river channel grade bordering the levee is lower than the interior elevation, 
the river channel grade will contr,ol the zone limit on the riverside. 
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(3) Zone C (Mininum Section). 
ward of the outer limits of Zone A or B 
beyond the intersection of the existing 
the specified slope line. 
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This zone extends landward or river­
and includes a specified extended width 
ground elevation by the projection of 

(4) Zone C (Landfill or Overbuild Section). This zone includes pro­
jected limits extending landward and riverward from levee centerline to spec­
ified riverward and landward widths below placed fill or the existing ground 
line. The materials above the projected slope lines forming the zone limits 
are classified as "overbuild" or "excess overbuild" depending on the grade at 
levee centerline. 

(5) Zone D. This zone lies landward or riverward of Zone C. 

(6) Embankment Freeboard. This zone, in general, is the zone 3 feet 
below the levee crest grade. 

(7) Maximum Flood Stage. This term is defined as a horizontal line 
projected across the levee embankment 3 feet below crest grade. 

3. Levee Case Conditions. Figures 1 through 8 present case conditions for 
urban and agricultural levees. Each case includes restruction zone remarks 
related to common levee encroachments. 
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PROJECT _ LEYfE. Wl.ltHftWlCE. STlINIW<J~ 
SUBJECT __ MINll11't SECTHJLHliTRlkT H1L~ 

DATE: JlIfLJlll_ 

Z(l[ 

A 

B 

c 

D 

CASE U 1 - PlMPING STATION AND TIDEOOX SECTION 

I£STlU CT (1lt)/fff'V\f«S 

No installation. cxcept dlscharlle I1ne foundation ~upport 
and utility 1'01,,8 for p,uul'. I'ump sump EI to be located 
landward of IV on 611 slop". 1'ld"box inlct El and utlltty 
poles to 10" located lundward of IVan 511 slope. I'UIllP dl.­
charlle lines to cross through elllbankllll!nt fret!board with 
lincH ,H\C8tiecJ 1n ruil1t:orcccJ cunet'ute at levue crust und 
at any trafflc crosslnl!. Adequllte bank prot"ction to be 
provided at pWDp HUU'P Intuke and tid"box inlet. No trees 
or deep root landscaping p!lnnltted. 

No installatlonll "xcept p,nup dlacharg!l lines, utility 
poles, buried cables, and foundation supports for pump 
discharge outlet. I'lles and footings for aeceu bridges 
to tidebox river closllre .ystellls p!lrn,ltt"d. Adequate 
ballk protection to be provided at pump discharg" and 
tidebox outlet. No trees or deep root landscaping 
pern,IU"d. 

Piles and fooUngli pt!nulned for pUIIII>fng station or 
access structurctl. No tanks or PCrlOLlIU!nt excavations 
pendtted below slopc projection 11"". l'ennanent 
excavat Ions for Intake or out let cha"ne Is pern,itted 
In the overbulld portIon of the zone. Hinlmu,. zone 
width limit 50 feet rlverward and lundward to limit 
"cqulred for P'''''I' ."ml' or tldebox Inlet. No tree9 
or deep root lund~capl"K pen"ltted. 

No restrictIons except Intake and o"tlet chunnels to 
be lIIalntained frl!e of flow oblltructions. 

ur«WLll .. 'tID 

" 

B 

c 

D 

APPENDIX A 
lEVEE Et£RCW:1 tlENTS 
POR- II'lO-2-~ 

NOTE: SEE SECTIONS ON FIGURE A- 2 

CASE U 2 - LEVEE EMnANI<MENT OYER I \ FEET IN ":IGHT 

I£STRICTIOOS/ID'A~ 

No installations except pipe crossings or buried cables 
in or through embankment freeboard or section overbuild. 
tllnim .... landward zone limit to IV on 611 projected slope. 
SlIIall footings for access stairs or foot bridgea pex­
.,itted to I.S-fuot dt!pth penetrlltion into .,inlmulD aection. 
I'rellsure pipes and conduits to be encased and' sealed in 
concrete or "qual slIb.tltute with risers provided for 
detection of leakage. Special review required on all 
building encroacl •• ents. 8ulldings and structures con­
sidered only when site explorationa completed and toe 
dratn, fUter prot!lction and poattive drainage systema 
properly designed. No treea or deep root penetrating 
landscaping pen.itted. 11 

No instsllstion8 except utUity poles, buried cables, 
pipe crossing_ through embankn,ent freeboard, gate 
installations for gravity sewer cr08sings, and footings 
and piles for foot bridges. Minimum riverward zone 
limits to IV on 31\ projected dope. Pre.sure pipe and 
conduits to be encaBed and sealed in concrete or equal 
substitute with risers for detection of leakage. Sewer 
installations to be provided with positive cloBure gatOSl. 
No basements, tanks or open excavstions permitted. Pres': 
8ure conduits paralleling levee centerline not allowed. 
No trees or deep root penetrating landscaping permitted. 

11 

Piles, footings and utility linel pennltted. No 
basemcnts, tanks, pressure conduits or permanent open 
excsvations permItted below projected slope limits. 
Pr!lssllre condul ts and pipes paralleling the levee 
centerline to be In overhulld portion of zone. 
Sparsely spaced trees snd deep root landscaping snd 
drainage ditches allowed in overbuild portion of zone. 
Minh""," riverward ZOne width limit is 50 feet. Fifty 
fClle also preferred for landward limit with the 
p,inlm",. width belnll 10 feet. 

No restriction •• 

}I Zones Aand II ar" 1II0re r"strlctive than Zone C. Any ZOlle C r,,"lrlction slso applies to Zones Aand II. 
F WIIRE A-I 
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PROJECT 
SUBJECT 

DATE 

CASE U3 - LEVEE EMBANKMENT ~_TIINL~£ll.T IN 
HEIGHT 

lWlYtL£\ill 

APPENDIX A 
LEVEE ENCROACU'1ENTS 
POO- 11]0 -2-) 

NOTE: SEE SECTIONS ON FIGURE A- 4 

CASE U 4 - LANIlF I LL 00 LEVEE EMBANKMENT OVERBU JI.D 
SECTION 

I~Z~~_~ ______ ~~=ST~R[=CT~[OOS~/~~_m~~=s~ _________________ I~~E ___ ~ ________ ~~EllrRllliUUrr]lill[I~~~rnM'~ ____________ ~ 

A 

B 

c 

D 

No installatIons uKcept pipe crossIng_ or buried cable. In or 
through e",bunk.,unt frucboard or ."etion ovet"bulld. Hlnln",," 
landward zone Itnlit to IV Oil )11 project slope. S",ull footings 
for occeMS stairs or foot brldgus penllittud to 1.5- foot. depth 
penetration 1nto lulnllllulII ti~cllon. l'rC:Uiurc Il(pCtl und conduits 
to be encased and • .,aled In concrete or equal ~ubstltute with 
risers provld.,d for detect Ions of leukoge. llulldlng encroach­
p,ent of minlmW1l aection allowed only when aection modified 
with toe draln and positIve plpinll syotum to landward outfall. 
lIullding encroachm.,nt to be conoldured only when adequate 
fllter protection (pil)lng> provld"d. No trues or deep rout 
p"netrating landscaping permitted. 

Some oa CASE 112. 

Same as CASE 112. 

No Reutrlctlonu. 

II 

B 

c 

D 

SUlne as CAS!! 112 or 113 if the measured landf111 .tope h 
steeper than IV on 1011. Fill placed above tha .Inin ..... 
section .10pe line claulfled 81 overbulld. Whera tha 
purposo of the overbuild is for landscaping, the roo~­
fruu :<onu wlll be IIIlIintained. 

Sa,ne aa CASE 112 or 113 if the lIIeasured landfill alope La 
steeper than IV on 1011. Fill placed above the lIIintRlum 
section slope line cla.aified as overbuild. Where the 
purpose of the overbuild h for landscaping, the root­
free zone will be maintained. 

Plles, footings, and utility line. permitted. No baee­
menta, tanks, pressure conduits or permenent excavations 
below projected slope limitl. Project Ilope limits, 
Pleasured from projected centerl1ne grade. Ire IV on 611 
landward and I V on 311 riverward. Pressure conduits 
porallellng centerline sre to be in overbuild or excess 
over bulld zones. Root-free zone to be lIalntained for 
all londscoplng .. hove zone. lIulldlng encroocl ... ent will 
b., allowed in or on the overbulld Zonea if posLtive 
drlllnog" ond filter protection ogainst piping of maco­
rials froIA IAlnllnlll. soction are prOVided. 

No Ke .. trictlon ... 
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PROJECT LEYf.E....truIDftWKUT N'IMIIDS 
SUBJECT t11tiltltLSEC.U.llLRESIRlCIilli...IDiE.S 

DATE: JAN 80 

Zll{ 

A 

B 

c 

D 

CASE A I - PlNPINl STATIOO OR T1DEBOX SECTIOO 

I{STR! CT I OOS/f£1'Y\R<S 
No inHtallations exc .. pt dhchllrge line foulldution support 
and utllity poleH for \"UIII'. Pump aump 1::1 to bu locat .. d 
landwacd of IV on 611 slol'e. l'idebox inlet EI lind utility 
poles to be located \alld of IV on 511 slope. I'UIII\' dis­
charge lIne. to crosa throullh .. mbllnkm .. nt frueboard wi th 
lines encased In r .. lnforced concrute at levee cr ... t and 
lit any traffic cro.slnll. Adequate ballk protection to be 
provided at pump sump Intake and tld .. box Inlet. No trees 
or deep root landscaping penuitted. 

No installations except pump dlacharge Une., utllity poles, 
buried cables, and foundatIon supports for pUlOp dlacharlle 
outlet. Piles and footings for access bridges to tidebox 
river closure systems penultted. Adequate bank protection 
to be provided at p,unp discharge and tidelJOx outlet. No 
treea or deep root landscaping permitted. 

Piles and footings pennitted for pumping station or 
accesa structures. No tanks or penlanent excsvations 
permitted below alope projection line. Peruoanent 
excavations for intake or outlet channels pemltted 
in the overbuild portion of the zone. Minimum zone 
width limit 50 feet riverward and landward to limit 
required for pUlDp dump or tldebox inlet. No treea 
or deep root landscaping pennitted. 

No r .. atrictions except intake and outlet channels to 
be maintained free of flow obstructions. 

A 

B 

c 

D 

APPENDIX A 
LEVEE ENCROACI MENTS 
POO- 1130-2-5 

OOTE: SEE SECTIOOS 00 FIGURE A- 6 

CASE A2 - LEVEE EMBANt<I1ENT 9VER IS FEET IN I-£IGHT 

IfSTRICTIOOS/ltl'Y\l~ 
No installations except pipe crl)saingll or burled cables 
in or through .... banklnent freebollrd or aection overbuild. 
Mlnlmu .. landwnrd zone H .. it to IV on 511 proJected dope. 
Sonall footillils for acce .. stairs or foot bridges pe,r­
mltted to I.S-ft. depth penetration into .. inl .. um aection. 
I'res~url!a pipes and cOllduits to be encased and aealed 
in concrete or equal substitute with risera provided 
for detl!ction of leaksge. Special review required on 
all buUd'lng encroachments. Buildings and structures 
conaidered only when alte explorations cO<Dpleted and 
toe drsin, filter protection and positivI! drainage 
system. prl)p .. rly desIgned. No treea or deep root 
penetratIng lendscaping pemitted. 11 

No inatallationa except utility pole., buried cablaa,pipa 
crossings through embankment freeboard, gate installation. 
for gravity aewer crosalngs, and footings snd plle. for 
foot bridges. Mininll1lll riverward zone li .. it to IV on JII 
projected alope. Pr .. asure pipe snd conduits to be 
encased and sealed in concrete or equall substitute with 
risers for detection of leaksge. Sewer install.tlonl 
to be providod with pOlitive closure ,ates. No ba~e.l!nts, 
tanks, or l)l'l!n excavation penaitted. Pressure' conduits 
paralleling levee centerline not allowed unlea. overbuild 
section provided with riverward 110pe no ateeper than IV 
on lOU (pressure pipe in overbulld). No trees or deep 
root penet~ating landscapin, permitted. 11 

Pilus, footings and utility line. penaltted. No baae­
munts, tanka, pressure conduita or pemanent open exca­
vations pennitted below proJacted alope limits. Preaaure 
conduits and pipea paralleling the levee centerline to 
be in overbuild portion of zone. Sparsely spaced treea 
and deep root landscaping and drainage ditchea allowed 
in overbuild portion of zona. Minimum rlverward Eone 
width limit is 50 feet. Fifty feet alao preferred for 
landward limit with the minimu .. width being 10 feet. 

No restrictions. 

11 Zones A and B sre more restrictive than Zone C. Any Zone C restriction alao applies to Zones A lind B. 
FleURE A-5 
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CASE A 1 - lEVEE EMBANI<MENT lESS UlAN l!i FEET 
IN IIEIGHT 

API'ENllTX A 
lEVEE ENCROAClNENTS 
PDR- 1130~2~5 

OOTE: SEE SECTIONS 00 FIGtnE A-8 

CASE A 4 - lANDFILL OR lEVEE ~1<l'£NT OVERBUILD 
SECTION 

.' ~ , 

I~ZrnE~~ ________ ~~~ST~RI~CT~I~~~~~~U~~ ______________ ~r-7~~LF __ -; ________ ~~~~TRII~u/~u~"~~S~ _____________ 1 

A 

B 

c 

D 

No installations except pipe c .. oulngs 0 .. buded csbles in 
0" th .. ough elllbanklu"nt f[ueboa .. d of yuctlon ov .... bulld. Hln­
imUIII landwa .. d zone 1I1111t to IVan 411 projected alope. Small 
footing8 for acc"u stlllca 01"1 foot bridges perllllUud to 1. 5-
foot dupth pOlletrlltloll into IlIlnlull" ... "ction. Pruyyure pIpes 
lind conduIts to be "nce .. "d and ",,1110.1 wfth rl""'OIi for <!etectfoll " 
lellkage. lIuUdin!! encroaclonent of 1II1nimuIII lIection allow"d 
only whom 8ection modUled with toe drolin and po .. itive 
pIpIng system to Isndward outfall. lIulldlng encroachment 
to be considered only wilen adequate filter protection 
(piping) provided. No trees or deep root p .. netratlng 
landscapIng penDltted. 

Same as CASE 1.2. 

Same as CASE 1.2. 

No restrictIons. 

A 

B 

c 

o 

Some sa CASE 1.2 or Al. if the me .. urad landfill elope h 
steepor than IVan 1011. Fill placed above the .lnll11tn 
section alope 11l1e clssslfied as overbulld. Where the 
purpose of the ove .. bulld 1a for IIIndscaplng, the root­
free zone will be mointained. 

Same sa CASE 1.2 or Al. if landfUI slope 18 Iteeper than 
IVan 1011. Fill placed above the lIIinimum Bectlon .. ope 
line cla .. 1fied sa overbuUd. Where purpose of the over­
build is for landscapina, the root-free zone will be 
maintained. 

Piles, footings and utility lines permitted. No base­
PIenta, tanks, pres lure conduite or permenent open ex~ 
cavationa pe .... itted below projected alope limlta. 
Pressure conduits and pipel paralleling the levee 
centerline to be in overbuild portion of zone. 
Sparsely Ipaced treel end deep root land8caplna and 
drainage ditches allowed In overbullt portion of zone. 
Hinimum dverward zone width limit 1a 50 feet. Fifty 
fe"t slso preferred for lsndwsrd limit with the minim ... 
width beinll to feet. 

No restrictions. 

FIGURE 1.-7 
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17 March 1980 

1. General. 
installations 
closure gates 

GRAVITY FLOW AND PRESSURE CONDUITS 

Appendix B 
PDR 1130-2-5 

This appendix presents examples of pumping station and tidebox 
and includes guidelines and pertinent details for emergency 
and pipe encasements for gravity flow and pressure conduits. 

2. Pumping Station and Tidebox Plans and Sections. Plan and sections showing 
pump house and discharge lines crossing over the levee section are on figure 
B-1. A section showing a tidebox installation with gatewell structure con­
structed through the levee section is on figure B-2. 

3. Emergency Closure Gates. Figure B-3 is a chart taken from Appendix D of 
Engineering Manual EM 1110-2-1410 (referenced in paragraph 3 of this regula­
tion). This chart gives guidelines on gating requirements for pressure 
conduits and gravity flow conduits similar to a tidebox installation. Defi­
nitions of terms on the chart and descriptions of gate types are included in 
the engineering manual. 

4. Encasement Details. In general, encasement of all pressure conduits 
crossing the levee will be required and paralleling lines in the levee section 
will not be allowed. Small conduits like water lines servicing one or two 
users are usually placed in a pipe encasement. Larger pipes like pump dis­
charge or high mUltiple use lines are usally encased in reinforced concrete. 
Figure B-4 shows details for a metal pipe encasement. P.V.C. pipe may be used 
if adequate pipe strength and depth of backfill cover are provided. Figure 
B-5 shows general details for a reinforced concrete encasement. A special 
analysis of loading conditions is usually necessary to size concrete rein­
forcing steel. 
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