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SECTION &
INTROIUCT LON

1-01 ASSIGNMENI.

This special study was assigned to the Military Hye
drology Research and Development Branch, Enginsering Division,
Washingt = NMatrict by letter fram Offioce, Chief of Engineers,
ENGAE, to the Division Engimer, Narth Atlantic Division; subject
o)Military Hydrology R & D Project Noe 8=72-12-00l: Special is-
sigmnents,” dated 27 May 1952

1-R PIRPOSE AND SCQFE.

as This report mesents in.t‘mation'regarding the
hydraulic effects amd natwre of artificial flooding potentiaiities
in the Aller ard leine River basin, It oconsists largely of a oan
pilation and oonsolidation of infarmation presented in variows
intelligencve documents and technical publications, with ocertain
supplementary analyses and discussionse Additional studies are
neaded to adequately oover the subjedt far gemeral military re-
quirements,

be The report is designed to furnish basic data and
results of amalyses nseded to answer questions oconcernings

- (1) Normal end extreme stages and surfaoa velooities
at kay stations on the Aller 'ami leine Rivers,

(2) Sstreanm charactariatica mlnding gradients,
depths axxiw:ldtbs of chanmel and f‘.lood pJ.a:I.nof the Aller ard Ieire
Rivers,

' (3) Dzta concerning bmtiona a.nd zero elevations
of gaging stations,

(4) Data conocerning location and dimensions of
navigation struotures, reservoirs, and bridges,

s
/

(5) The extent of flooding poeaib.la by means of
erection of temporary dams.

CONFIDENTIAL

SECURITY INFORMATION

R




CONFIDENTIAL n

SECURITY INFORMATION

(6) The maguitude and duration of flood waves or N
flow variation created b breaching or regulated discharge from
the valliey dams and navigation dams ard the effect on bridging,
croesirg, ami navigation on the Allsr and leine Rivers, !

1-03 ARRANGEMENT,
This repart is subdivided as follows:

Section I Introduction
Section II Drainage Basin Characteristics and Developments
Section III Hydrologic Charactaristics
Section IV Artificial Flood Potentialities
" Section V Effeot on Military Operations

Bibliography
Tables o .' ' B
Plates =~ ¢

Rivers

!
|

{ . Exhibit A Description of Bridges and Dams, Aller and Leine
{ Exhibit B Description of ilatercourse and Control Structures
‘ .

104 TEFINITION OF TERMS,

as Equivalont English=Metric Terms, Both the English
and metric sys are used 1in this repart, Conversion factms
are mesented for reference 4in Table 1,

! molo?c Terms ani Abbreviations, The following
; abtrav‘:tacionsare t m for meterg, km for kilo=

meters, 1 for liters, km? for oqmre ld.l.amtars, "for cubic
meters, m/s for meters per secoml, and m3/s far cubic meters per
seocoxle Abbreviations applicables to stage and diacrm'ge are de=
fined in Tabls 2,

1-05 REFERENCES,

? All eferences cited in this report are listed in the
‘ bibliography follai.qg Section V of the text,

| CONFIDENTIAL
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SECTION II
DRAINAGE BASIN CHARACTERISTIGS AND IBVELOPMENIS

2-01 CENERAL.

8¢ The Aller and Leine Rivers lie in the Weser River
Basin which is located in the Province of Hannover in the nortiwest
part of Germany, Both streams have their headwaters in the Upper
Harz Mountain Regian, The lsime River is a 279-lm long tributary
of the Aller River, and the.latter is a 263-km long tributary of the
Weser River., A general map is shown on Plate 1, and detailed des-
oriptions are contained in Exhibits A and B and in Rgfexences 1.-to 5,
listed in the bibliography.

be This report is oonfined to oconsideration of ihe main
stem of the Aller Riwer, the portion of the leime River below the
confluence of the Rhume River amd those reaches of the Rmme, Oder
ard SoesgexRivers below the Oder and Socese Dams,

2= TOPOGRAPHY,

The general topography of the Aller and leins River basins
is indicated on the Physiographic Diagram showm as Plate 2, The
leirs River emerges fram the mountainous Uppsr Harz region cuto tir
North Osrman Plain near Hannover, while the Aller River flows
westerly through the northern foothdils of the Mid-German Highlands,
Reference is made to the document listed in the Bibliography as
Reference 14 for detailed topographic infarmation,

2-03 GEOLOGY.

The river bed of the Aller.and Leims Rivers is mostly sand
with some gravel, Rook outorops occur in the lower reaches of the
Alier River near Westen and Verden, and in the Ieins River nsar
Neustadte Ths river vallsy floors are mostly alluvial clay witl
sxtensive sand dunes along the Alier River below Celle, A detailea
desaription of the geologic corditions is contained in References
1’ 2’ uﬂ u. . 0 )

2-0/, DRAINAGE AREAS,

) The drainage area of the Aller River and its tributariss
comprises 15,53 km? of the 45,548 kn? drainege area of the Weser
River gystem,  Drainage areas at key gaging stations of the Aller
River system are inoluded in Tablss 3 and 4, The areas draimsd ty:
the Aller River and its major tributaries are as follows:

L4

.Oker (tributary of Aller R,) 1,9®
Innerste (tributary of leims R,) 1,235
Leine (tributary of Aller R.) 6,53
Allex . ~ 15’_594__‘
xAlso spelled as Sose - CONHDL‘.N HAL
-3 el

—ish ~oNpae e 4T
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2-05 CRADIENI'S AND FROFIIES. B

a, Gradients are imdicated on the stream bottam exd water
swface rofiles, Plates 3 to 7, inclusive, Following are average

gradients:
River Reach Average gradient par 10,000
Oder Oder Dam-Rhume R, 12
Soese  Soese Dem-Rhums R, 49
Rhume Oder Re=leire R, 15
Ieine  Rhume R,~Hannover 6.7
Hannover-Allsr R, 247
A1ler  Veser-Elbe Canal-Oker R, 3R
OkBr R.=leime R, 2,6
Ieine R.<Weser R, 2,1
_ Be All elsvations referred to in this report are in
‘ meters above "ilarmal Null" the zero of the German land swurvey datum,
¢, River distances are exmessed in this report as kilo-
meters above the junction of the Allsr and Weser Rivers, However,
in Bhibit P and in same officdal German publications, distanoces

along navigable streams are commonly shown as kilometers below the
head of navigation, Both kilomstrage systems are indicated on the !
General Map, Plate 1, ‘ i

2=06 CHANNEL DEPTHS, -

The depth of the streams varies non=uniformly along the i
course, Reference is made to Appsndix A anmd to the stream rofiles, !
Plates 4' to 7 for detailsd depth data., A tabulation of remesent- :
ative average depths follcws: '

g C Depth at
River - Reach * lean Water (Meters)
Oder © Oder Dam=Rhune R, 0s5~1
Leime Rimme Re=-Hannover 0o 5=3
Hannover-dller R, 1,52
Aller Weser~Elbe Canal=Oker R, Q¢ 5=
Oker R,=Ieine R, 1245 (3=, near dams)
! " Isine Re-Wesar R, 2=3,58" ‘

2=07 WL AND FLOOD PIAIN WIDTHS,

! Widths of channel are showm in . Exbibit A, The widths
~ of vallsy subjeot to flooding can be estimated by reference tc the
| "Forecast of Possible Inundations," Plate 8 and to the General Map,
Plate 1, Following is a general imdication of the chanmsl and flood
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) plain widths along the streams of the Aller-leine River system:
“ Chanmel Yiidth  Flood Plain Width
River and Reach (meters) (kilometers)
Oder River
0er Dagp=Rhume R. 1025 0¢5=).5
Soese River
Soese Dam=Rhume R less than 10 O¢5=1e5
Rhume River . )
iver~leine Re = 1025 0¢ 53
leins River .
me River-Hannover 10-50 0e5=2¢5
Hannover-dller R - 25=50 0,5=245
Aller River . |
neser=Llbe Canal=Cker R, 520
Oker Riverlsine R, 20=50 O¢ 5=2
Ieine River-ijeser R, 50-70 1.3

2«05 HAVIGATION.

‘as The Leine River is navigable far 180-ton¥craft as
far upstream as Hannover, A branch camal, rrovided with locks,
provides far passage of 600=ton:barges betweén the leins River
poct of Hannover and the Mittellamd Canal, Navigation locks and
dams are mrovided on the leine River at Herrenhausen (km 153) and
Neustadt (lm 110). Locatdons: of structwesare shown on the map,
Plate 1 and on the mrofile, Plates 4 and 5, Ioce drifts form above
Herrenhausen Dam, urberrupting navigation. L

AT R WE YTy R -

be ks Aller River is mvigabla @stmm to Celle
(km 117)e Navigation 1s svspended for .about 35 days a year be-
cause of ioce & flood, Thy reach downstream oi‘ the Leine River
confluenoe. is designed far 350-tonivessels at low water ar 6Q0-
ton®araft at mean water stages, Upstream of the leire “iver oon=
fluenos, are four navigation locks: 0ldau (km 102), Banmetze
(I 90), Karklerdorf (km 79), and Hademstorf (lm 67) Those
locks can accammodate berge=trains of three 200=ton‘or twa 300-
tontbarges, lLocations of structures are shown on the General Map,
Plate 1 and on the profiles, Plate 7. Ice comditlons ocow at
Vardsn on the Aller River for an average of 13 days anwally be=
tween 11 November dnd 8 March, - :

:
E
i
:
]

2-09 REGUIATIOJ.

'é H1 ater Regglation. Flood stages are reduoced
by impouniing in the . rclervoire " - of the Harz
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Mountain Region, The Oder Reservoir has 5 mii, m3 of its
storage capecity reserved for flood rotection, the Soese Reservolr
¥pto 4e¢5 mile m’, The newly=oonstructed Ecker Reservoir and the in-
. completé Oker Reservoir each will have reserved for flood pro-
tectiaon dout 5«7 mile m3 capacity according to the general pro{ect
plan far the area, Due to insufficient flow records sub:ccquen 1o /%
reservoirs, accurate apmaisal cannot be furnished regarding tlsir
effect upon stream flow,

b, Low-Water Re tion, Low water stages and flcw are

regulated by operation gation locks ard dams for power
gemeration as well as for navigation. - Operation of the outlet
control structures of the storage dams in the Hars Mountain

Region for power generation ard irrigation would influence the
stage amd flow, especially in the upper reaches, The small mill
dams upstream of the mavigation limits serve to regulate the flow
and stage in those reaches where located, The water level up-
stream of the Allar River dams located above Celle is raised dwring
the wintertime in order to inumla¢e-the adjaocent meadows as a
means of fertilization. Reference is made to Exhibit B for de-
tailed description of regulation,

2«10 DAMS AND RESERVQIRS.

a, GOemeral, Dascriptions of important dams are con=
tained in ExABIE" B and locations are imdicated on the General
Map, Plate 1, and on the mofiles, Plates 3 to 7, inclusive,

! be Harz Mountain Reservoirss. On the headwaters of
thh Aller and Taine Rivers In the Harz Mountain Region are located
beveral important largs dams, "talsperren," locations of which
dre shown on Plate 1, In the Leins River basin are the Odsr and
Yoese Dams, The Oder Dam (km 312) is lodated mear Bad Lauterberg
én the Oder River, which flows intc the Rhume River. tributary to
the Leime River near Nertheim (lm 264), The Soese Dam (lm 3QL) is
cated north of Osterods on the Sosase River, likewise tributary
the Rhune River, In the "Oberharz" area of ths Allar River
pasin are located the newly-oompleted Ecker Dam and the proposed
Dker Dam, now under comstruction, The Ecker Dam (lm 261), complsted
in 1943, is located on the Ecker River, a tranch of the Oker River
tributary to the Aller River near Mueden (km 151)., The Oker Dam
(km 260) 1s being built on the Oker River in the vicinlty of the
Bcker Dam, Those dams are ell multiple purpose reservoirs proe-

viding starage far flood protection, water supply, power gemeration

ard £iow regulation, Lany towns depend upon those remervoirs far
their water supply and eleotrical power; for example, Soese Dam
provides water aml eleciricity for Bremen, Hildesheim and fifty
other towns, The locations of the Harz reservoirs are shown on
the Gemnsral Map, Plats 1, and the dam cross sections amd elsvations
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are shown on Plate 9, Detailed data and descriplion is contained
in Exhibdt . B and in References 8 to 12, The following pertiment
data ar3 pesented:

Oder Soese Ecler Cler

Dam : Dam Dam Dam
Date bulit - .. 1R87/33 19R9/31 1934/45 Being bullt
Type : Earth Rarth Conarete Conarete
ILength (m) 310 500 24,0 400
Width at base (a) 285 25,5 43  No data
Storage capacity (mil, m3) 30,6 25,5 1 45
Drainage area (lur) 2 4645 19 85
Annual power output (mil,lwh) 8 3 0.8 No data

Ce Harz Mounsain 8y, In the ~orthern part of the
Hars Mountain Reglon near mu, there are located, in addition
to the large valley dars, 69 smaller porxds, ocallsd "Oberiharsteiche,”
with a totad storage capacity of apmroximately 10,5 million m3 and
a total water suwrface ¢f about 25C beotarss, The lergest is the
"Odexrteich,” in operetion sinos 121, and located on the Oder River
about 15 km upstresm of ths Odar Vallsy Dame The "Cderteich,® has
a storage capacity of 1,67 miliion m3 and its water surface covers
about: 22 hegtares, Its outiiow can be permitted eithar to ente
or to _bypass-the Oder Dam reservoir, The "(berharszteichs" are all
interoonnscted by channmels amxl. flumes to form an integrated runoff

.storage system, The Harz ponds and channels [xrouvide storage of

water for agricultwrel use, operation of mills, oollection of rum-
off, drainage of mines, and are Jmpoartant recrsational assets,
Detailed daamprtion is ocontaimed in References 8 and 10,

: %% In. connection with other phases
ot an emmiva e jroaeot for the City of Hannover
on the Leine River, s marshy area.oalled the "Maachsce," was cone
verted into an artificial lake, The water surface is about 2 m

above the lains River normal stage.. The lake contains apmraximately
L6mﬂldmm3mumdbym&mmrim.

oo %. Detailed description of the important
nmavigation dams on ard leims River is oontained in Exhibitac:
A and B axd looatiorns are imiicated on the QGeneral Map, Plate 1 amd

on the mofilss, Plates 5 and 7, ..Names and looations of mavigation
dams are disted in peragraph : .

fo Mill Dams, A mmber of amall nill dams, mroviding
wahoaf-m”arplm,miu&'ﬂmg,mb-
cated on the stzeams of the Allerwlsire system above the head of
mmmmwtmmmnmmue
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oontairsd in XExhibit B and locations are indicated on the General
Map, Pla te 1 and on the profiles, Plutes 4 to 7, inclusive, Ti®
important mill dams are:

River ¥ill Danm River lkm
- Aue (tributery of Blunensn (205 = upstresm of
~ -Isine Re &t Aus~Ipine Junotion)
lm 120,3)
1aine "An Schmellen C-aben® 159
(in Hannover)
Aller Gifhorn 166
Aller Diskhorst 152
Aller Langlingen (SW of Nordberg) 140
Aller Oslle 116
2«11 IEVEES,

lawvees are of mingr impartance along the Aller and lsine
Rivers, although short local lsvees exist at various places, In
connaction with other extensive loocal flood protection works at
Hannover, about 5 lm of lsvees were built along the lLeine and Ihme
Rivers to an elsvation 0,5 m above HHN (at junction of Isine ami
Ilme Rivers in Hannover, HIW is 53,2 mfNV), Other short levees
with orams Oy3«0,5 m above HHN, exist along the leins River nsar
Willenburg (lm 165) and Bordenau (ka 118), Following is a tabulation
of-the main lavee system along the Aller River:

Plaoce : River lm Remarks :
Winsen 99 7=F7e5 Winhter dile, right bank
Ahlden 5943=5645 Left bank

: 5640=55¢3 :
Bierds S 5348=5346 Right bank
Rilte 51,0=50,3 Right bank
Hulsen 2 o0m21,8 Winter dile ‘
Weston 22,3=18,7 - Winber dilks protecting 99

S e B ka? on right bank -
Westen 22,5=16,9  Winker dilms, left benk
Downstream of Westen 16,9= 745 Summer dile, lsft bank
-. 2=}2 CANALS.

| 8o Mittelland Oamal, The Mittelland Canal System axtends

from Duisberg on

ver to Magdeburg on the Elbe River, The

cowr'se is shown on the Qeneral Map, Plate 1; the profils appears on
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Flate 10; and standard cross sections are mesented on Plate 1ll,
The Ems=Weser portion rosses over the Isins River mear Lohnds (km
136) ty means of an aqueduot, while a tranch descenis through locks
to the river mear ‘Hannover., The Cker and Aller Rivers, together
with smaller streams, pass bemsath the Weser-Elbe porilon of the
camal by msans of siphons, equipped with auriliary relief gates to
pernit diversion of flood waters into the oamal and tience to the
Blbe River, Reference is mado to dooumsnt listed ay Reference 3
in the Bibliograply for detailed description of the camal gystem,

2«13 BRID@ES,

- loocations apd clsarances (wherever data are availabla)of
major ridges across ths (der, Soese, Rhume, Isins anl Aller Rivers
are indicated on ths profiles, mmseov. inclusive, Tabulations
of pertinent Lridge date are inoluded in Zzhivit: A and are oon=
tained in References 1, 2, 3, and 13 of the Bibliography. Reliabls

information upon postewar reoconstrustion subsequent to 1945 is not
availahle,

2-~9
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SECTION 1II
HYDROLOGIC CHARACTERISTICS

3=01 (S!BRLL.
- a9 Information regarding river stage, olnrge, {low
dwration, and cwrrent velooities pertinent to the Isins and Aller

Rivers are [resented in gemsralised graphical fam motar
practicabls to facilitate application of the data to spsoifio
military problems, Referenoces should be utilized for supplementary
data,

be lost available stage and discharge recards cover
reriocds. prior to campletion of the Hars Mountain Valley Dams de~
saribed in paragrapa 2«10b, No data ave availabls regarding the
effects of those reservoirs in modification of stages and discharge,
but it is oomMpobabhthstﬂoodswonldbarodnmdam
that the mirdmum stages and flows would be raised,

3= CLIMATOLOGY,

Climatological data for the region covered by the report
may be fourd in References 3, 8, amd Y, The anmal rainfall in
Germany decreases from about 700 mm on the North Sea cosst to about
600 mm at Hannover amd inareases about 10 mm for each 100 meters

altitude, The aversge ammal rainfall in the Harz Moungatns exe
ceeds 1500 mme, Seasomal veriation in rainfall is illustrated by

the following tabulation showing the monthly percentage of the
amual rainfall for a mmber os stations for the period of 1881

to 1910s
J F_ M A M J J -4 8 O N D
Hars Mountains
8:8 842 8,9 5.7 665 747 10,6 8.8 742 8,5 846 10,5
Adjacent Lowlands
6e5 509 767 662 848 10,1 13.7 1044 &3 844 608 742
3=(3 STREAM GAGING STATIONS

A mmder of gages have been established on the Alier
and ILeine Rivers and their tributariss, with records being pub-
lished for the more important stations in such officidi annual
publications as ths Qerman Hyrdrologic Yearbooks listed as Refere
ences 6 amd 7, lLocations of important gages are shown on the
General Map, Plate 1, and on the stream profilss, Plates 3 to 7,
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3=04, RIVER STAGES,

2. Records. Dats re the maximum, msan, ard. mine
imun stages of record at key gaging stations on the Aller, Leine,
Gker and Rbhume Rivers are presented in Tahles 3 .amd 4, together
with gther pertinent gage information, Additional’data are contained
in the Ganmn Hydrologlc Hearbooks, Refercnces 6 and 7.

‘e, - J0asemsl variation. The rangs of stagas:observed
for eagh month 1g Indicata ables 3 and 4, It may be observed

in those }ablss Lhaty. averags wa.n"ser stages (November=Ag-il) are
consistently higher than corxmspanding sumer stages (May-Qctober),
with the maximun MW, Jﬁ, and MM occwrring in January or February
and the pipdmun in. Jydy through September, The mnthly range

between MW and MMF i‘oums sinilar.trends. It is not considered
that operation of the Harz Mountain reservoirs would radically

alter these general seasonal tremds, although the range between:high
and low- etages would probably be redused, - The maintenance of
higher wihtertime stages in the Aller River mear Gifharn to inundate
and thue fertilize the adjacent pastureland is. desaribed in Exhibit B,

3=05 RIVER DISCHARGES..

@q:Disghe:'ge Recard2, Moan d.."..ny, mean and extreme
monthly -anj ; ¥ear, ges are oontained in Referencs 6, A tab-
ulation of d;scha.rge Gata 1s presemted in.Table: 5 and- ~discharge o
files are s on-Plate 13, Flow duration curves covering-the
1935 1o 1938 water years for 3 key stations are ghown on Plate 12,
Median f}m‘a, equalled or exgeeded 50 peroent of t}n time, taksn
from those cwurves are;

" Period L&edian Flm
Rivep. . . Statdon.. of Recard n /s
L.Lle!‘": oY~ Westen 1936-38 70
Cker Grogs=Schruslper 1936m=38 8
laines _Greems: - 1937=38 ' , 21

Operation of the-fiar'z rese.:;'voirs would be sxpected to erfect reduc-
tion of, £lood flows and increase of minimm discharge.

be Stape discharge relation. Average stage=discharge
rating.ourves Tor B key stations in the Aller-leins River basin
are mragented on :&ates 14 amd 15, Ths curves were estimated from
dischapgs measwegernts and . frow squivalent stage-discharge data
contaimed in the Germen Hydrologic Yearbooks, listed as References
6 and 7, For use in this study, the curves were exténded. oon-
gidsrably beyonr:i the range of observed data amd are subjest o
revision; - efpetially. 4initha-higher portions. S
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306 RIVER VELOSITIES,

, @y Gentrsls Thas velocity of stream flow varies ag-
cerding to the conlormation of the rivér bed, depths, cbstructions,
restrictions, local variation in slope; etc, Channel improvemsnis
amd cutoffs, training mells and levees, operation of dams and otier
modifications of nmatural conditions appreciadly affect the stream
velocitys “¥AfMHient rivers in flood tand to elayate fhe main river
waters ‘at thé psiht of confluence accerding to bths magniteds of -
the flood, tims 'tending to reduce the slopd @bové did to incteuse
it below tho-peifit of confluenoce, - Asearidingly, correlations ‘bee
tsen river ‘stages and surface velocitifs at gaging stations cannod
be interpreted &5 &ppiicsble to wll-points alohg the adjecent river
seotions, bt oftly serve as generdl’ indications,

by . Surface Velodities, Insufficient basic infarmation
concerning thy st auilo | iz (eross=scstional area,
 wetted perimeter, water surface siéope, Toughndss facter) was:
 available to permit accurate determinatisn.of &tresm velocitles,
Estimates were based on velocities observed during discharge
neaswenents at gaging stations and recorded in Referenés 7,-~Such
velocities probably tend to be higher than veloeities in the ag-
Jacent ‘stiean reaches because dischargs measuteménts are narmally
mids ‘at locations of restricted séctions in obder to fagilitate
| meisurenenty The daduosd -strean velocities wife mulsiplied by~ 1,38
(1.6, 1/C,85) to obtdin corresponding surfade velocitiss, Sirface
velocity profilss for Wi and MHi are shom on Platé 13, Tabulation
of estimated surfids velooities corresponding to-statistisdl mean
stagas for the period 1926~35 followss

s Surface Yelocity (Ki/H)
Station River ian MHN My MW
. Allsr Rivér
Rrannackenfruack 138 - 2.1 pA
Cells 115 608 300 it
Ahldsn 59 . 440 3.0 2,3
Westen 2 5.1 3.6 2.7
, ~ -lediné River O
Loineturmn ‘(NaFtheimy 1 4ol 3.6 shisiom
Herrenhousen: 152 “dol 3:8 kb
Botimesr 68 e 3l 245
o Rhume Rivex
Elvershmasen Lt e - L 32
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ce Flood Wave Travel Time, Examimation of available
flood crest times as recorded in the official German Hydrologio
Yearbook, References 6 and 7, for the floods of March 1881, November
19R6, Jamary 1932, April 1956. Pebruary 1937, and Jamuary 1938 ree
vealsd considerable variation in the rate of mogression of various
flood waves; however, the ;m? travsl rate of those flood waves
(4ncluding that of Fetruary 1C36 obtaimed from Refarence 15) are
tabulated below: '

Average Travel Rate of

Reach River kn Peck (la/tr)
R
Brennsckenbrue ck-Westen L_]J‘Srﬁ!g 3.1
Oker Rivexr

Olrum-0ross Sclsuelper ~ Z2o=1B1 455

‘ | ins River

Elvorbhrason(Rlume Ro )= : 3.2
Botimer

.; B S
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SECTION IV
- ARTIFICIAL FLOODING POTENTIALITIES

J
% s

4~01 GENERAL, |

a., The temm ®artificial flood® as used in this report applies
to any maJor increase in the exterit of flooding, over that normally pre-
vailing with existing developments that is bmught about by manipula- !
tion of ocontrol structures, breaching of dams or levees, or tamporary >
damming operations designed to create flooding condititms. Applications
of artificial flooding considered in this report fall into the following
forr general categoriass

(1) 8Still-water barrierg, created by flooding land to
form water obstscles, using such means as breaching levees, diverting
flow from canals, raising crests of =xisting dams or cuns'cmcting

tanporary dams.

WA

(2) Drainage obstacles or mud-flats, in which the wet- ¢

ness of the soil is increased to form muddy or marshy conditions that
would impede military traffic, brought atout by disrupting the normal
drainage, destroying pumping and drainage facilities used to drain
marshy or low land, or by inducing shallow inundation of flood plains
or reclaimed land, Mud-flats may also be formed by draining areas '
normally inundated by reserwoirs or ponds,

(3) Stream flow variations, in which changes in dis-
charges, depths, velocities and widths of streams are brought about to

hinder stream-croscing oparations or navigation such as might .=
accomplished Ly opening and closing outlet works of water cortrol
structures,

© eAREE T N\

(4) Major flood waves, created by sudden breaching of
a dan to release large quantities of impounded water.

o1 SDIEYPEIT

be Many opportunities exist for effective use of each of the
four general categories of artificial flooding. The poteniialities are
reviewed and quantitative evaluation of the effects are rresented 4n
this section,

ces Previous studies by German and Allied military staffs
indicate the general nature and extent of possible artificial flooding,
The dooument 1isted in the Bibliography as Reference 4, a translation
of which is included in this rcport as Exhibit B, was prepared for the
German Genzral Staff and contains oconsiderable information on the
effects of artificial flooding, The area considered by that source as
subjeot to flooding is indicated on the General Map, Plate 1 of this
report. Reference is also made to the map overprint prepared by 6-2
SHAEF (see Reference 16) presented as Plate 8 of this report, which
outlines the areas oonsidered floodable, during high water condiﬁcns, 5

- -
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by natural or artificlal means, These studies have been utilized in
preparation of this report. Reference is also made to a report on the
Aller System preparced by the British Amy of the Fhine in 1946 (Refer—
ence 17), which was unavailable at this time. Examination of other
similar reports by the same source indicates that some information on
the artificial flooding possibilities of the Aller and Leine Rivers

is included within the scope of that report.

4-02 STILI-WATER BARRIRRS AND DRAINAGCE OBSTACLES.

a, Qeneral,s The studies herein reviewed in this paragraph
pertain to artifialal flooding produced by creation of still-water
barriers and drainage obstacles along the Aller River below the Weser-
Elbe Canal crossing, and along the Leine River below the Fhume River
confluence. The studies were largely based on a map study, using the
1225,000 GSGS 4414 map series, supplemented by data from References
1, 2, 4 and 16, Exact determination of elevations, contours, and
boundaries from those maps wes difficult; however, the rcsults of this
study are believed to offer good indioations of the relative possibili~
ties of such flooding. First-hand information should be obtained by
1ooal reconnaissance regarding ground elevations and the location,
elevations and dimensions of levees, roadfills and calverts in the
vicinity of specific dbarriers in order to accurately establish the
area subject to artificial flooding.

- be ,W@ms., ’me effect of artificial
flooding is largely contingent upon the natural hydrolcgic conditions
prevalling at the time of the operation. The volume of water stored
and available within the basin, the rate of stream flow and the river
stage are important factors. Reference is made to Section III of this
report for detailed dascription, and to the following summation of
pertinent lvdmlogio considerations,

(1) Attention is directed to the wide range between
high and low flows shown in Table 5. The following average mean
natural discharges were used in this- study: -

Average mean

River Reach | Discharge (m3/s)
Mler Above Oker R, 10

» Oker R.-Leine R, 40

. Leine R,~Weser R. : 90

Ledne Bhume R.-Aller R, 30

(2) A plentiful supplementary water supply is afforded
by the 100 mllion m3 storage capacity of the cxisting canals, reser-
voirs and ponds within the dr:énage area, -Completion of the Oker Dam.
would add another 45 million m?, During extended dry periods, irri-
gation and other damands would considerably reduce the volume of stored
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—ater aveilable for artificial flooding unless drastic conservation of
{mpourded water was enforced,

(3) Considerable variation in river stage has been
experienced during the past period of record, as indicated in Tables 3
and 4., Operation of the Harz reservoirs may "be expected to moderate
the extrame flows in the future.

¢ Means of Creating Still-Water Barriers and Drainage
ObStBC]BSQ

(1) The water obstacle afforded by the existing streams
of the Aller-Leine basin could be increased by utilization of one or
more of the following means:

(a) Creation of still-water barriers by raising
crests of existing dams or by construction of temporary dams, combined
with closing of amulverts and other openings in levees and road fills.

(b) Inundation of lowlards along the streams by
b :ctiang dikes and levees and opening of flood gates in levees.,

(¢) Inundation of lowlands by closing normal
drainage outlets. . '

. (2) 1In order to obtain a comparative quantitative
evaluation of the potential artificial flooding at various locations,
analysis was arbitrarily confined to still-water barriers resulting
from tamporary damming to 1 m and 3 m above mcan water (MW), herein

‘designated as "low barriers" and "high barriers,” respectively., In

this study, it was assumed that the water surface of the pools above
the tamporary dams would be level, and that mean water oconditions
would prevail at the time of the operation. During high water oon-

d tions, greater flooding could be expected due to the increased slope
of water surface upstream from the temporary dams.

d. Qeneral Effect of Still-Water parriers,

The effects of artificdal flooding created by temporary
damming operations on the Aller and Leine Rivers are sunmarized 4n
Tables 6 and 7, and the extent of inundation outlined on the strip
maps preaented on Plate 16. Serial numbers of sites correspond to
those of Bxhibit A, Referance is made to Exhibits A ard R for data on
the dimensions of dams and bridges. The flooding producci 7 the low
barriers would be mostly confined within the stream banks, whiie that
produced by the high barriers would flood areas about 0.2 to 2.5 km
wide, Formation of continuous overbank flooding would not be prao-
ticable, except during periods of high flows. Review of the artifi-
olal flooding possibilitier in specific reaches of the Aller and Leine

Rivers follows,
- CONFIDENTIAL
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e. Effect of Aller River Still-Water Barriers.

(1) General, The navigation and rill dams along the
Aller River are built so that thcir crest heights may be readily in-
creased without damage to the structure, as described in Exhibit B,
For purposes of this analysis, it was assumed that the crest eleva-
tion could be increased 1 m, but that higher increases would be im-
practicable because of the excessive lengths of temporary damming
required. Temporary danming by means of blocking of bridge openings
at suitable sites was also considered as shown in Table 6 and discussed
beldw,

(2) Source to Gifhorn (Jm 166). The Aller River flows
through a broad marshy valley and 1s the basis for an extensive systam
of irrigation canals which ocould be used to form water obstacles and
inundation in localized areas. Blocking of the Aller River syphon
beneath the Weser-Elbe canal (See Plates 6, 10 and 16) would cause
inundation over a considerable arca adjacent to the canal; however,

a large volume of water would be required (17.5 ndllion m for the
low barrier or 57 million for the high barrier as indicated in
Table 6). In the vicinity of Gifhom, shallow artificial flooding
of the Aller and Ise Depressions could be accomplished as indicated
in Table 6 and further described in Exhibit B,

A (3) Gifhorn to Celle (lm 115). Temporary damming at
Brenneckenbrueck (Site 1) and Diekhorst Sluice (Site 6) could produce
a stil)-water barrier about 0.5 ¥m wide and nearly 15 km long. High
barriers at the other 3 sites in this reach indicated on Plate 16
would create isolated shallow inundation of an average width of
250-500 m, and average length of about 1 km as shown in Table 6,

(4) Celle to leine R, (km 65). The four navigation
dams in this reach afford exccllent opportunities for formation of

low barriers, each producing flooding averaging about 0.3 m deep over
areas 2-4 km long and 500-1,000 meters wide (See Plute 16)., Creation
of high barriers at the 4 suitable bridgc sites shown in Table 6 would
create additional obstacles each .2-5 km long and 500-1500 m wide,
averaging approximately O.4 m deep over the adjacent lowlands. Con-
siderable construction might be involved in blocking the large bridge
openings (eAch over 100 m in length) to the required height; but the
resulting pools would produce a nearly continuous water obstacle.

(5) Leine R, to Weser R, There are no existing dams
in this reach, but the bridges at Ahlden(Site 51), Rethem (Site 57),
and Verden (Site 63) would be likely locations for erection of tam-
g:azy dams (See Plate 16). No significant flooding would result from

barriers, but areas 8-11 kr loug and 1200-2000 m wide would be

flooded to an’ average depth of approximately 1 m by creation of high,
barriers, as summarized in Table 6. The size of bridge openings are
large (110-375 m) and several lengthy stretches of railroad and high-
way embankments would have to be used as part of the barricade, thus
probably involving closure of culverts and other opanings.
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L. fect of Lelnc River Still-Water Barriers,

(1) General. Te narrow valley and steep gradients in
the upper reaches of the Lelne River restrict the possibilities for
creation of effective stili-water barriars (See profiles on Plates 3
to 5). The cffects of the low barriers muld be mostly confined to
increasing the channcl depth, High barriers at the sites, indicated
on Table 7 and Plate 1€ would produce inundation of 300-2500 m average
width, practically continuous in the lower reaches below Hannover

(lam 161). |
(2) Rnume R. (lm 264)to km 161 (South of Hannover).

Artificial flooding produced by still-rater barriers is insignificant
in this reach, except for the 2 sites (Serial Nos. 196 and 197) showvn
on Plate 16, in the vicinity of Salzderhclden (km 252), where ponds
1750 m wide for a total length of 11 km could be formed. Table 7
summarizes the effects in this reach of the Leine River.

(3) Km 161 (South of Hannover) tp Neustadt (jgn 110).
Several suitable sites for still-water barriers exist in the vicinity
of Hannover, where an extensive local flood protection project, in-
cluding channel rectification, dikes, and creation of an artificlal
lake (sec paragraphs 2-10d and 2-11) has bcen constructed. Combin-
ation of temporary damming and breaching of dikes in that locality
would inundate an area about 1 km wide and extending for scveral
kilometers above and below Hannover. A continuous water obstacle,
12 km 1ong, 300-900 m wide and averaging approximately 0.5 m deep
would’ bée created by erecting five high tamporary dams at sites 112
to 116, gnclugive, shown on Plate 16. Blocking of the Neustadt high-
way brifige opening (site 109) to 3 m above mean water would flood a
1200 m pride area extvending for 8.5 km. Reference is made to Table 7
for summry of effects.

(4) Neustadt to Aller R. junction. A practically
continuous 26 km long water obstacle, aversging about 300 m wide could

be produced by creation of high barriers a* the 3 bridgn openings
designated as 102, 104, and 105 on Table 7 and Plaie 16, Flooding by
low barriers at those sites would be mostly confined to the stream bed
and to the old meanders. A low tamporary dam at the Botlmer RR bridge
would create a8 still-water obstacle averaging 460 m wide and 1.2 m deep,
extending upstream 5.6 km.

g. Water Reguirements for Still-Water Barrjers. .

(1) The volume of water required to effoct the artifi-
cial flooding on the Aller and Leine Rivers described in preceding para-
grephs and shown on Plate 16 and in Tables 6 and 7, together with the
estimated time of f£11ling at the natural mean rates of flow given in
paragraph 4~02b(1), are approximately as followss :
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Water Require;r:gnt Nature? ®illiag Time

(million m’) (Days-hours)
ver ch . Low_Barrier High Barrier Low Barrier High Barrier

Q._l_gr .
Source-Gifhorn 2.4 57.0 250 66- 0
Glifhorm-Celle 1.0 0.9 o- 8 o~ 6
Celle-Leine R. 5.0 8.7 1-11 2-13
Leine R.-"eser R, - 42,0 - 5-10

275 108, 26-19 U 5
Leine R.
Fhume R.-Hannover 8.7 10.5 3-8 b~ 1
Hannover-Neustadt 1.8 32,3 0-17 12-10
Neustadt-Aller R. 9,8 45,0 2-18 17217

20,3 87.8 19 33-18

(2) Supplementary sources of water supply for still-water
barriers are the reservoirs, ponds and canals located within the basin
and described in paragraphs 2-10 and 2-12, A -summation of available

storage capacities follows:

Location Storage Capacity (million m3)

Oder Dam 30.6
Soese Dam 25.5
Ecker Dam 13.0
Harz Ponds (Harzteiche) 10.5
Maschsee Reserwir (Hannover) 1,6

' Mittelland Canal 19,0
' 100.2

',

. [Y 3

Upon completion of Oker Dam, an additional 45 million m3 capacity would
be avatlable. During extended dry periods, the wvolume of water stored
in the reserwirs and available for discharge would be considerably re-
duced, .as indicated by the representative-10-year reservoir hydrograph

of Plate 17.

(3) The rates of discharge from the Oder, Soese and
Ecker Dam outlets are discussed in dotail in paragraph 4-04. The dis-
charge rates and durations are summarized in Table 9. Those flows may
be used to supplement natural flows in filling the pools behind tem-
porary dams. The initial oombined rate of discharge from the existing
Oder and Soese dam outlets at full reserwoir pool, is about 85 m3/sec,
In 8-10 dw:é those reservoirs could be enptied, providing about

50 million

of released water. Studies described in paragraph 4~-04

indicate that it would take about 2 days for the initial increase in
flow to travel downstream to the vicinity of the Aller and Leine River
confluence, plus 3 additional days for the flow there to reach the sus-
tained maximum rate of approximstely 60 m3/s above the basc flow., At
that rate, the still-water barriers along the Leine River would be
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#1162 in about 1/2 the time required by the mean natural stream dis-
charge shown in previous subparagraph 4~02g(1), Medification of the
dam outlets to increase their discharge capacity would further reduce
the time required. Reference is made to paregraph 4-04 and to Table 9
for further data.

4~03 MAJOR FLOOD WAVES,

8. Gg!!eral L]

(1) The studies in this paragraph pertain to the artifi-
cial flooding effects that might be produced by breaching of the large
Harz Mountain dams,

(2) Quantitative estimrtes of the potential effects of
major flood waves are presented for the Oder, Soese¢ and Ecker Dams.
Reforence is made to paragraph 2-10b and to Exhibit B for descriptive
data on those structures and to Plate 9 for sketches of thc dam cross-
sections and elevations,

(3) Insufficient data were available to permit detailed
study of the effects of a major flood wave from the Oker Dam, which is
in process of construction; however, estimates of the relative poten-
tialities are included.

be Hydrologic Considerations.

(1) High stages on the Aller and Leine Rivers are
reduced by impounding runoff in the Harz Mountain reservoirs, Water
is released to maintain navigable stages during low flow periods and
for irrigation purposes as discussed in paragraphs 2-09 and 3-04.,

The natural discharges of the Aller and Leine Rivers normally are not
disturbed bty operation of the dams for power because of re-regulation
pools immediately below the main dams. In study of the effect of
major artificlal flood waves, it was assumed that the basz flow in the
st>.om at the start of the wave corresponded to mean water corditions
as tatuiated in Tables 3 to 5.

- (2) The peaks and durations of flood waves are greatly
influenced by the initial reservoir pool level and the storage capacity
of the reservoirs. In this study, it was assumed that the reserwir
was at the maximum level in order to dafine the maximm probable limits
of the flcod waves, The maximm reservoir levels shown on Plates 9,

17 end 18 ars attained only during the flood season. The hypoﬁxetical

Oder Dam stage and storage hydrograph for the period 1908 to 1917

(Plate 17) reflects the gemeral trends of reservoir variation prevailing
for thec Harz daud. The reserwir storage curve for Oder Dam is based on
data in Reference 9 and is shown on Plate 18, The curve shown on the
plate for Soese Dam was based on data from Fxhibi{ B and developed by

the metrod presented in "A Progress Report on the Disposition of Sediment
in Reservoirs" by A, W, Van't Hul (See Reference 18)., The Ecker Dam
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storage curve was similarly developed from data given in Reference 12,
. The equations for the storage curves can be expressed as:
Oder Dam S equals 3400 § 2.31
Soese Dam S equals 3400 H 2,31
Ecker Dam S equals 200 H 2.76

Where S equals storage in cubic meters, H equals reserwvoir depth in meters.

(3) During passage of a majcr flood wave downstream, an
appreciable gnount of volume 18 retained behind embankments and in
depressions on the floodplain, and lost through evaporation, seepage, etc.
For example, 39.5 percent of the wolume of water discharged from the
Bder Dan breach of May 1943 was los%t in the passage of the flood wave
to Intschede, 426,6 km beiow the dam (Sce References 19 and 20), Con-
sequently, it was assumod in this study that for each 10 km of travel,
about 1 percent of the volume within the flood wave would be lost or
retained on the flood plain,

c. Means of Oreating Artlficial Flood Waves.

(1) Major artificial flood waves can be created on the
Aller and Leine Rivers by breaching of the Oder, Soese, and Ecker Dams.,

(2) The bombing of the Mohne, Sorpe, and Eder Dams by
the R.A.F. in May 1943 (described in Reference 19) provided the basis
for estimdting the size and shape of breach. For purposes of ‘this
study, it was assumed that demolition would cause an opening similar
to that produced by the Eder Dam bombing.

(3) The assumed breach approximates a parabolic shape,
corresponding closely to the equation: !

x2 equals 51y
Where x equals horizontal distance from vertical axis

i e - i

of the dpming
y equals vertical distence above lowest point of
breach opening

It was considered that the assumed breach approximates the largest
feasible opening likely to be produced in the Oder, Soese and Ecker Dams,
Breaching of earth dams with concrete cores like the Oder and Socese Dams
would require special preparations and procedures as described in
Reference 19,

(4) In order to permit comparative evaluation of artifi-
cial flood waves it was further assumed in all cases that the lowest
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point of the breach was 24 m below the initda water surface (similar

to conditions aj} the Eder Dam breach); therefore, the initial discharge ”‘)
would be 8500 m’/s for breaches at all dams studied. Breach discharge -
hydrographs are shown on Plates 19 and 20,

*(5) In view of the equalizing effect of stream conditions
upon various sized flood waves as the wave progresses domstream (See
Reference 20), it was considered that incre precise computations of
probable breach opening would be unwarranted for puyposes of this report.

d. Effects of Dam Breaching Operations.

(1) gemeral. The estimted effects of artificial flood
waves produced by breaching of the Harz dams, as described above, is
sumarized in Table 8, and discharge hydrographs at key locations are
shown on Plates 19 and 20, The artificial flood waves are designated
as follows:

Artifioial Flood No, Damp Breach
1 Oder
2 Soese
3 Ecker
4 Oder f Soese
5 Oder f Soese f Ecker

(2) Artificial Flood No, 1 is the flood wave on the
Oder, Fhume, Leine and Aller Rivers caused by breaching of the Oder Dam,
The outflow hydrograph at the dam was camputed from the storage-discharge
relation and routed dommstream to produce the disdm;ge hydrographs shown
on Plate 19, The peak discharge at ths dam of 8500 m’/s would be re-
duced to 700 m3/s at Elvershausen (37 km below the dam) and to 275 m3/s
at Westen, 290 kn dowmstream of the Oder damsite (See Table 8),

(3) Artificial Flood No, 2 hydrographs result from
breaching of the Soese Dam and are shown on Plate 337 The peak dis-
8

charge degreases fram 8500 m3/s at the dam to 795 at Elvershausen
and 270 m’/s at Westen as shown on that plate and tabulated in ‘Yable 8,

(4) Artificial Flood No, 3 is created on the Ecker, Oker
and Aller Rivers by breaching of the Ecker Dam. Discharge hydrographs

at key locations appear on Plate 20 and a summtjon of effects 18 con-
tained in Table 8. The peak discharge of 8500 m’/s at the dam would be
reduced to 260 m3/s at the confluenge of the Oker and Aller Rivers

. (110 km below the dam) and to 210 mg/s at Westen (239 km below the
"Ecker damsite), repraosenting an increase of about 107 m3/s above the
base flow at the latter location. - :

(5) Artifi ood No. 4 is produced by e}nchmnized
breaching of the Oder and Soese Dams so tiat the wave crests would

arrive simltaneously at the confluence of the Fhurae and Soese Rivers
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(km 276) (See Plate 1). Breaching of iie Soese Dem would be lagged 4
hours after the Oder Dam breach to effect that coincidence of peak flows,
Plate 19 shows the resulting discharge hydrographs at key locations, As
shomn on the discharge profile, Plate 13, and in the tabulation, Table 8,
the discharge f;gm the cambined breachings would be 1475 m>/s at Elvers-
hausen and 420 m’/s at Westen,

4~-03d

(6) Artificial Flood No, 5 results from breaching opera-
tions at the Oder, Soese and Ecker dams timed so that the combined Oder

and Soese peak flow would arrive at the confluence of the Lelne and
Aller Rivers to combine with the Ecker dam peak flow at that point, in
order to produce the maximum peak stage on the lower Aller River (See
Plate 1 for locations). As may be observed from the discharge hydro-
graphs of Plate 19, the initial peak discharge of 8500 m”?/s_at each

dam breach would produce a combined peak discharge of 520 m3/s at Westen.
This combined wave results from lagging of breaching operations at the
Soese and Ecker Dams approximately 4 and 15 hours, respectively, after
the initial Oder-Dam breaching. A sumary of effects is included in
Table 8.

(7) Comparison of Effects of Breaching Operations.
Table 8 presents a sumary of the effects estimated to be obtained by
breaching of the Harz dams. The average width of area flooded at time
of passage of the peak, considering levees along the stream as breached
or overtopped, is tabulated in Table 10, The relation of the peak
effects of Artificial Flood No, 4 to natural conditions of stage is
shom on Plates 4, 5 and 7, Discharge and surface velncity relations
are graphically presented on Plate 13. Since the artificial flood
flows are oonsiderably higher than the observed discharge, stage, and
velocity measurements, the estimated values for artificial floods were
extrapolated and are subject to revision. Extracts of the effects shown
in Tables 8 and 10 at selected key locations are presented below for
comparison:

Artificial Flood No,

River Location River lm 1 2 3 4 5

(a) Halght of Wave ‘above Mean Water Profile (m)

Riume Elversnsusen .. 2715 3.7 3.8 - 42 =

Leine " Herrenhausen 152 © 4eb A - 6.0 -

Aller Celle 115 - - 3.1 - -
L Ahlden 59 2qlo 204 108 309 409
. Westen 22 1,6 1.6 1.1 2.5 3.1

(b) Surface Velocities at peak of wave (km/hr)

Rhume Elvershausen 275 9 9 - 9 -

leine Herrenhausen 152 5 5 - 5 -

Aller Celle 115 - - 9 - -
s Westen 22 5 5 5 6 6
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Artificial Flood No, \)

River Location River lm 2 2 3 4 5
(o) Time of Arrival of Start of Wave (hcurs after initial breaching)
Rhume Elvershausen 275 11 9 - 12 -
Leine Herrenhausen 152 40 33 - 37 -
Aller Celle 115 - - 33 - -
. n Westen 22 % % 61 7% %
(d) Time of Arrival of Peak of Wave (hours after initial breaching)
Rhume Elvershausen 275 - 18 14 - 18 -
Leine Herrenhausen 152 56 49 - 53 -
Aller Celle 115 - - A4E - -

" Westen 22 95 87 80 93 93
(6) Duration of Wave atove Mean Watcr (hours)

" Rhume Elvarshausen 275 pal 19 - 2 -
Leine Herrenhausen 152 38 38 - 41 -
Aller Celle 115 - - 30 - -

» Westen 22 56 52 45 60 60
(£) Duration of Wave above Mean High Water (hours)
Rhume Elvershausen 275 1 13 - 16 -
Leine : Herrenhausen 152 20 18 - 25 -
Aller Celle 115 - = 9 - -

L Westen 22 0 0] 0 19 24
(g) Width of Flooded Area at Peak of Wave (km)
Rhume Elvershausen 275 0.8 0.8 - 0.9 -
Leine Bordenau 121 1.4 1.4 - 1.6 -
Aller Celle 115 - - 0.7 - -

" Westen 22 2,0 200 2,0 300 300

(8) Etfect of Oker Dam Breach. Campletion of the Oker
Dam, now under construction on the headwaters of the Oker River near the
Ecker Dam, would provide an additional source of artificial flood waves,
Sufﬁcient data were not availar’e to pemit analysis of the effects of
breaching of that dam upon artificial flooding; however, estimates based
updn comparison with the effects of the Oder, Soese and Ecker Dams indi-
cate that breaching of the Oker Dam would raise the stages on the Aller
River at Westen approximately an additional 1 to 2 m when combtdned with
the flood waves resulting from breaching of the existing valley dams.
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(9) Effect of Breaching of Navipation Dams. Breaching
of the navigation and mill dams on the Aller and Leine Rivers would
create artificial flood waves of short duration and small amplitude.
The low heights and amall storage capacities of those dams are factors
limiting the resulting waves, Because of lack of essential data, de-
tailed study was not made; however, it is indicated by German sources
(Exhibit B) that damolition cf the navigation dams would produce flood
vaves 1 to 3 m high, depending upon the difference in the upstream and
downstream water surface at the particular dam. ZLocations of naviga-
Hion structures are shown on the General Map, Flate 1 end on the pro-
files, Plates 3-7, and descriptive data are contained in paragraphs
2-08 and 2-10, and in Exhibits A & B.

4-04 STREAM FLOW VARIATIONS,
a, General, '

(1) The studies in this paragraph pertain to the artifi-
clal flooding effects that might be produced by release of water from
the outlets of the Oder, Soese, and Ecker valley dams.

(2) Incluled are quantative estimates of the potential
effects of detrimental flow variation produced by operation of the
existing outlets and by modification of the outlet structures to
increase the discharge capacity.

(3) Reference is made to paragraph 2-10b and Exhibit B
for general descriptions of the structures, to Plate 1 for locations, to
Plate 9 for sketches of the dams, and to documents listed as References
g to 12, inclusive, in the Bibliography of this report for detailed des-
crj.ptions and drawings of the dams and their outlet structures,

(4) Flow variations may be repeated to produce cyclic
effects, dependent upon the replenishment of the depleted storage in
the reservoirs,

b. Ijxd__r_o_;ggl'o Considerationrs.

(1) Reference is made to paragraph 4-03b for discussion
of the influencc of natural strean discharge and initial reservoir pool
level on artdficial flooding.

(2) The average time required for complete filling of
the Oder and Soese reserwirs is stated in Exhibit B to be 6 months
and 9 months, respectively.

Ce WMend of Creating vetrimental Flow Variations. Detrimental
flow variations may be produced dowmnstream from the Oder, Soese and Ecker
Dams by one of the following three methods:
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(1) Type A, operation of the existing controlled outlets
for sustained or cyclic discharge.

(2) Type B, modification of the outlets to increase dis-
charge capacity, accomplished by temporary by-passing, alteration or
digmantling of restrictions, machinery or other outlet appurterances
without causing permanent or serious disruption of normal reserveir
funcHions, *

e e — g

(3) 12ype C, major mrdification of the outlet structures
to increase discharge capacity accamplished by permanent removal of
restrictions or such modification as tw seriously hinder the normal
functiorns of the reserwir,

d. Oder Dam Outlet Discharges.

]S) Type A. The existing main outlets of Oder Dam can

? discharge 42.7 m?/s when the reserwoir is full and 37.5 m3/s when one-

' half full, as stated in Exhitit B. Simultaneous opening of outlets

and turbines would increase the di scharge capacity, at full pool, to i
50 m3/s for 8 to 10 days (Sec page 1 of Leine River tabulation in '
Exhibit B), '

(2) 1Type B. Based on information in References 9 and 10,
it was estimated that removal or by-passing of the turbines and the relief
outlet would inox\easem;he discharge capacity to about 165 m3/s at full pool.
Discharges above 100 m?/s could be sustained for about 2 days,

(3) Type C. Under full pool conditions, it was estimated
that sudden release of water over the spillway by demolition or rapid
I oparation of the 13 spillway gates, combined with dischargs though the
Type B modified outlets, vmuld result in an initial peak flow of approx-
' mately 445 / . Hawever, tre rate of flow would raduce rapidly to
P about 160 & in 8 hours, as the reservoir level drepped to the spill-
l way crest elevation.

e. Soese Dam Outlet Discharges, b o

. (1) Type A. The discharfj capacity nf the existing
f outlets is stated in Exhibit 3 to be 36 m’/s under maximum pool condi-
tions, and 31 m3/s when the reservoir is one-half full,

(2) Type B. Based on inf rmation in References 9 and 10, ,
it is estimated that ranoval or by-passing of the existing turbines and l
water supply discharge pipz would increase tie initial rate »of discharge !
to about 55 m3/s, whic" would drv: to about 25 m3/s in § days as thc reser- '
voir leval was lovered to the clevation of the main intakes,

N
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(3) Type €. Discharge capacity of the Socse Dam out~
lcts could be greatly increased by ramoval of the 6 m long concrete
plug located apprximately midway in the 3 m diameter cutlet tunnel
beneath the axis of the dam., Donstream frm this restriction, water
for water supply ard pover is carried through a 1.25 m diameter pipe
built inside the 120 m long portion of the large tunnel., This pipe
line, together with the turbine and pump machinery, would have t» be
raroved in order to effect maximum increase of discharge capacity.
Available data contained in References 9, 10, and 11 is not adequate
to permit firm evaluation of tre possibilities of such modificatione
Making these outlet modifications would pemnit increase of initial

" discharge under full pool congitions to about 280 nsé}s but tke flow
would diminish to about 15 m’/s in 30 hours vhen the reservoir level
drops to the elevation of the intakes.

f. Ecker Dam Qutlet Discharges.

(1) Type A, Infommation is .lacking regarding the normal
discharge capacity of the Ecker Dam outlets and turbines.,

(2) Type B. Based upon information in Reference 12, it
was estimted that by opening or by '-passing the discharge pipe lines at
the downstream exit cf the dam, theo discharge capacity would be in-
oreased to an estimated 30 m3 s under initial full pool conditions and

would be swstained above 20 m3/s for about 5 days.

(3) ZType Q. Dlmtling of the utlet pipes and removal
of the regulating discharge valve installations weould permit a discharge
rate estimated to be 165 m§/s under initiel full pool conditions and l
dropping to about 90 m3/s within 24 hours. Subsequent to this time, the
pool level would have roceded below the el«.,vetion of the main intakes and '
the discharge wuld recede fmm about 25 /s to zaro discharge in about «

2 days. B
8+ Oker Dam OQutlet Discharpes. - .

No information is available concerning the probable
discharge capadty of the incompleted Oker Dam.

‘ h. Effects of Detrimental Flow Variations.

(1) General, The effects’of the detrimental flow
variztions produced by relcase of discharge from the outlets of the
Jdor, Soess, and Ecker Dams is summmrized in Tables 9 and 10,
‘ Reference 18 made to Plates 21 and 22 vhich present discharge hydro-
graphs at key locations., For identification purpoges, the resulting
flow variations are designated hercin as follows:
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Artificial Flood No. Initial Discharge
A -~ sting outlcts
4 Oder Dam
7 Soese Dam
Type 3 = Minor modification of outlets
8 Oder Dam
9 "~ Soesc Dam
10 . Ecker Dam
Type C ~ Major mudificatign of outlets
11 Oder Dam
12 Soese Dam
13 Ecker Dam
14 Oder f Soese Dams
15 Oder { Soese f Ecker Dams

(2) Effects of Discharge from existing outlets e A,
(2) General, Releasc of discharge through the

existing outlets (designated as Type A dischorges in paragraph 4-04c)

could produce moderate flow variation of 8-10 days duration if outlets

are allovicd to rameir open. Pertinent data r-Z_tive to the effects

are oontained in Tables 9 and 10,

(b) Artificial Flood No, ~ is designated as the
flox variation on the Oder, Rhumc, Leine and Aller Rivcrs below Oder Dam
resulting from sustained discharge under initial full pool conditions from
the cxisting wutlets of that reservoir. As described in paragraph 4~04d(1)
and on pege 1 of the Laine River table included in Exhibit B, approximately
50 m3/s can be released for a pariod of 8-10 ddys by opening the bottom
sluices and operating the turbines. The resugﬁing discherge at Westen
(km 22) would be 139 m3/s, an increese of 36 m’/s over the M¥ base flow
at that location as summrized in Table 9.

(¢) Artificial Flood No, 7 corresponds to the flow

variction below Soese Dam resulting from sustained discharge from the
existing sutlets of thot dam. As discussed in paragraph 4-04e(l) and

in the table inclwded in Exhibit B, approximately 36 m3/s can be released
under meximun pool conditions. The duration of discharge wruld be 8-10
days. As shom in Tablc 9, the resulting discharge at Westen would be

128 m3/s, an increasc of 25 m3/s above the basc flov at MY at that location.

(d) Comparison of Effccts of Discharge from
Existing Outlets (Tvpe A)s Only slight reduction in the amplitude accom-
panied by slight increase in the duration of the flow variation, would be
ovidenced during its progress downstream as may bhe observed in Table 9,
The resulting inundation along thé stream vwould be negligible -as indicated
in Toeble 10, A summary of effects at selected lccations, extracted fram
Table 9, is shown for comparison,
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404 (2)€3)
Artificizl Flood Mo,
Tlocation River km 6 7
Height of crest above mean watcr profile (m)
Elvershausen 275 O 0.5
Herranhausen 152 1.1 0.9
Westen 22 04 0.3 ]
Surface veclecitices ;kmmr} :
Elvcershausen 275 6 6 i
Herracnhausen 152 3 3
Westen 22 3 3
Time of start of rise after injiticl discharge (hrs,)
Elvershausen 275 12 10 !
Herrenhauscn 152 41 38
Westen 22 69 66
Time of peak after initial discharge (hrs,)
Elvershausen 275 40 45
Herranhausm 152 84 90
Westen 22 129 135
Duration of stages above MY (hrs,)
Elvershausen, 275 20 210
Herrenhausen 152 270 270 :
Testen 22 340 340

(3) Effccts of Minor Modifications of Qutlets (Type B).

(2) Gonaral, Releasc of discharge through the
outlets, wit* minor (Type B) modifications described in pearagraphs
4~04e to 4-04f, vould produce flow variations with peaks ranging from
about 0,3 to 2 5 meters cbove mean water. Pertinent data are sumarized
in Tables 9 2-1 10,

(b) Artifici-l Flood N-, 8 is tie flow variation
on thc Oder, Fhume, Leinc and Aller Rivors resulting from sustained dis-
charge under initialypool conditions from the outlets of Oder Dam, modi-
fied as described in paragreph 4~04d(2). The pegk discharge of 165 m3/s
at Oder Dam would result in an increase of 120 mP/s over the base flow
at Westen (Sec Table 9).

(¢) Artificiai Flood No, 9 is the flow variation
downstream frum Soese Dam created by sustained discharge under initial
full pool conditions from thc modified outlets of that dam, as described
in paragraph 4-04e(2). The poak discharge at the dam of 55 m3/s would
not bemgp reciably reduced during its progress dowmstream, An increase
of 40 /; over the base flowr ot Westen would result as shom in Table 9,
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' )

(d) Artificial Flcod lo, 10 is the flow variation below
Ecker Dem resulting from sustained discharge under initial pool condi-
tions frum the Ecker Dam nutlets, modified as described in paragraph
4~04£(2), As may be observed in Table 9, the peak discharge of 30 m3/s
ct the dam would result in an increase of 20 m3/s cver the base flow
at Yestam,

(e) Coamparison of cffects of minor modificetions of
! Outlcts (Type B)e The cffects of flow variation rcsulting from sustoined
discharge from the cutlets (sith minor Type B rodificatirns) are sumar-
ized in Tables 9 and 10, The flooding would be confined generally vath-
l in the stroam banks, cicept for Artificial Fload No, 8, which would
!

cauec werbank flooding ronging in width fram 0,2 to 1,7 k at verious ]
locations as shovn in Teble 10, Extracts of effects fram Table 9 are f

shotm belowr for comparisons !
Artificial Flood No,
ation River km 8 9 10
Height ~f crest ebove mean vater profile (m)
Elvershausen 275 2,2 0.8 - .
Herrenhausan 152 2.7 1.3 - .
Celle 115 - = 0.6 |
Westen 22 1.3 0.5 0.3 "
Surface Velocity (kmmr,) |
Elvcrshausen 275 8 6 -
Herrenheusm 152 [A A -
Celle 115 - = 3
Westen 22 5 A A l
Time of start ~f riso after initial discharge (hrs,) i
Elvershausen 275 8 -
Herranhousen 152 25 23 -
Celle 115 - = 26
Vesten 22 55 46 55 |
Time of pcak after initial discharge (hrs,) }
Elvershausen 275 30 48 - |
Herranhausen 152 & 95 - o
Celle 115 - - m
Hesten 22 121 138 .06 !
Duration of stage 2bovo MW (hrs, ) |
Elvershausen 275 76 190 = |
Yerranhausen 152 . 100 250 = | ‘
Celle 115 - - 145 b
Westen 22 112 330 160 L
SFCURITY INFORMATION -)
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4~04h
(4) Effects of Major Modifications of Qutlets (Type C),

(a) General. The effects of flow variations result-
ing from sustalned discharge from the outlets of Oder, Soese and Ecker
Dams, as a result of Type C major modi{ications described in paragraphs
4-04c~f are sumarized in Tablez @ and 10. Plates 21 and 22 show dis-
charge hyd:rcgraphs at key locations, Attention is directed to the
influence of the comparatively large base flows upon the resulting dis-

charge hydrographs.

(b) Artificia) Floed No, 11 is the flow variation
resulting from sustained discharge from the Oder Dam outlets modified

as descrived in paragraph 4-04d(3). 'The sharp peak release of 445 m3/s
would be reduced to 218 m’/s at Westan, an ncrease of about 115 m3/s
over the base flow at that location. Plate 21 shows the discharge

hydrographs,

(c) Artificial Flood No, 12 is the flow variation
resulting from operation of the modified Soese Dam outlets as described

in paragraph 4-04e(3). The p;gk discharge at the dam of 282 m3/s would
result in an increase of 160 m’/s over the base flow at Westen, effect-
ing a peek flow of 263 m3/s at that locdtion as shown on Plate 21,

ﬁ (d) Artificial Flood No, 13 is the result of dis-
charge from the -Ecker -Dam outlets with Type C modifications as des-

cribed in paragraph 4-04£(3). The pedk flow at Westam of 193 m3/s -
represents an increase of approximately 90 m3/s above the base flow

at that location, and is the result of the initial 165 m3/s peak dis~
charge from the dam outlets, Hydrographs at other key locatlons are
shom on Plate 22,

(e) Artificial Flood No. 14 results from the com-
bined discharge of the Type C modified ~utlets of Oder and Soese Dams,

timing initial operation of the nutlets 's» that the peak flows would
arrive simultancously at Elvershausen to produce maximum peak flows in
the stream below that pnint. This combination could be effected by
delaying the initial operation at the Oder Dam 5 hours later than initial
discharge at the Soesc Dam. The peak discharge of 445 m3/s from the Oder
outlets so combined with the peak discharge of 282 m3/s from Soose Dam
would producec a peak flow of 418 m3/3 at the point of junction of flow
and would result in a peck of 318 m3/s at Westen, an increase of 215 m3/s
over the base fluw at that location. Sec Plate 21 for discharge hydro~
graphs at key locations, Plates 4, 5 and 7 for water surfacc profile,
Plate 13 for discharge profile, and Tables 9 and 10 for sunmary of effects,

(£) Artificinl Fleod Wo, 15 is thc flow variation
in the Aller River below thic cinfluence of the Leine River resulting
from the combined discharge of the type C modificd outlets of the Oder,
Soesc and Ecker Dams. In order to produce maximum poak flow, the
initial operation of the ~utlats 2t Oder and Ecker Dams were lagged
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5 and 27 hours, respectively, after the initdal operation zt Sce:> Dam. .
. The resulting peak discharge at Westen would te approximately 365 m3/s, Ty !
- an increase of 262 m3/s over the base flow at that locatiun as shown in )t
Table 9, Discharge hydrographs at Ahlden and ™esta are snowa on Plate 21,

' (g) Comparison of Effects of Major Mudifications of
| Outlots (Type C). The effects of flovw variations induced by Type C

| major m:difications of the :@utlat structures are summrized in Tables 9
f and 10, oxtracts from which are shom below for purpcses of comparison:

——— TR Pl

Artificial Flood No,

! Location River km 11 12 313 14 15
|
' Hadght of crest above mean water profi%g (m)
| Elvershausen 275 23 2, - 3.2 =
| Herrenhausen 152 2,7 34 - 43 S
i Celle 115 - - 19 - - i
] Westen . 22 1.2 1.5 1.0 1.9 202 '
) Surface Velocity (mmr.l .

Elvershsusen 275 8 8 - 9 -

Herrenhausen 152 4 4 - 4 -

Cellc 115 - - L - -

™asten 22 5 5 L 5 6

Tm . of start of rise after initinl discharge (hrs,)

Elver shausen 275 4 4 - 4 -

Herrenhausen 152 27 26 - 25 = | ‘

Celle 115 - - 20 - -

Weston 22 5 6 48 59 64

Time of peak after initial discharge (hrs,)

Elvershausen 275 16 221 - 20

Herranhausen 152 0 59 - &0 -

Colle 115 - - 50 = =
} Westen . 22 115 103 76 104 104

Duration of stagas abovo MW (hrs,)

Elvershausan 2175 52 32 - 58 -

Herrenhausen 152 18 30 - 51 -
: Celle 115 - = 0 - -
| Wosten 22 0 0 0O O 32

. Duration of stages above M4 (hrs,)

Elwarshausen 275 76 52 - 84 =

Herranhausan 152 97 1 - 105 -

Celle _ 115 - = 60 - =

Westen 22 105 80 78 118 130

Width of Flooding ot Peak of Rise (jem)

Elvershauscn 25 0.8 0,8 - 0,8 -

Bor -mau (Loine R, ) 121 0,3 0.3 - 0,6 -

Cellc 115 - - 03 - =

Wosten 22 0s7 0¢5 0,5 1ed 2,0 _)
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(5) Effects of Disch~rge from Oker Dam and Harzteiche,

(a) Detri=ental flow variations might be produced
by discherges from the Oker Dom, nov under esnstruction, No data are
presently available to permit evaluction of *he megnitude and duration
of such discharges; huwever, it can be estimated that the resulting
peak flows would be »f simiizr magnitude £ th sc from the other exist-
ing Harz Dams and that the duration of flow would be somewhat longer
duc to the larger storage cepacity {45 million m’) proposed i»r that
new recservoir,

, (b) The scattered locztion and amall individual
capacity «f the 69 Warzteiche," the Harz Mountain Ponds described in
paragraph 2-10¢, together with the long, small channels leading to the
main streams, minimize the potantdal effect of discharges from those
pords t. preduce detrimental stream variactions in the main streams of
the basin,

(6) Effects of Dischrrge from the navigation dams.
Opening of the outlets of the navigetion and mill dams on the Aller

ond Leine Rivers would result in 2n undetermined mmount of flow varia-
tions The amll stornge capecity and the low head betwecen the upper
ond lowar pocl clevations limit the magnitude od duration of discharge,
Reference is made tc Exhibit B for discussion and tatulation of the
potential effacts, :

4-05 ARTIFICIAL FIOODING POTH! TIALITIES OF CANALS.

a. Refercree is mndc tw paragraph 2-12 snd to the document
1listed as Reference 3 in the Bibliugrephy for detailed description of
thc canals,

b, Damolition uf the Mittelland Canal (Ems-Wescr and
Waoser-Elbe Canals) at the Leine River Aqueduct and at the Oker River
and Aller River syphons would ampty the water stored in the canals,
(epproximatcly 19 million m”) into those streams, provided that the
cenal safety getes weore raised (See Plate 10). The rates of flow
would be to. slow to crecate cffcetive artifidal flo.ding; however,
the volume of relcased water could bc utlilised to supplament other
sources f supply £ r still-water berriers described in paragraph 4-02,
A total ..f approxdmetely 13 million ovuld be discherged at those
threce locations in 48 hours. The cstimrted rates of discharge are
indicated dn the folluwdng tabulation:

Ratc of Discharge (m3/s)

urs r Br 53 L%g R, Oker R. Aller R.

1 5 1® 95

3 55 as 65

6 40 50 50

12 30 30 30

4215 15 15 15

5 5 5
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4~-06 SUMMARY,

The artificinl flonding ptanticlities of the Aller and Leine
Rivér basin described in preceding peragraphs 4-01 to 4~05 are haroin
sumarized.

a., Tanporery domming operations at suitable existing damsites

and bridge openings ould create fluding cxtending 1 to 11 km upstream
from thase locations with average widths of overbank flonding ranging
from 0,1 to 2.5 km and depths »f 0.03 to 2 me The extent and locations
of floodod arcas are showm on Plate 16 and results summerized in Tables

6 and 7, Assoclated breaching of leveos would be necessary in most cases,
Exoept during high water periods, overbank inundation would not present a
continuous water obstacle., Tamporary dams with heights less than
approximatcly 3 m above mean wmater wuld not effect appreciable vver-
bank flouding. Reforcnce is mde to paragraph 4~02 for detailed dis-
cussion,

b. Breaching of the Oder, Svese, ond Ecker Dams (plus the
Okor Dam when completed) wuuld create majur artificial flood waves with
amplitudes of approximatcly 4~6 m in thec upper reaches and 2-5m in the
lower rcaches of the Allar and Leine Rivers dovmstrcam of those struco-
tures as discusscd in paragrsph 4~03. Locations appear on Platc 1 and
skctches of the dams on Plate 9, The start of the waves produced by
breaching of the Oder or Suese Dam would arrive at Westan (¥m 22 above
the mouth »f the Aller River) in about 75 hours and tne peak in about
95 hours, Waves causcd by broaching »f thec Ecker Dar would take
approxdme tcly 15 hours less time t.o travel to Westan. Surface velo-
cities at tho peak :f the wvave vould renge from approximately 9 km/hr
in the upper reaches t. abvut 5 km/hr in the lowor roaches of thc Aller
ard Leine Rivers, The cverage ratc f risc of stage wuld be about
0.6 m/hr neer the dams and 0,2 m/Ar in the lower rcaches of those rivers,
Stages muld ramain above nommal fHr 15 t» 20 hours inmediatcly .below
the breached dams and for 45-60 hours farther domstream, Effects are
sumarized in Tables 8 and 10, discharge hydingraphs are showm on Plates
19 and 20; and stags, discharge, and velocity profiles are shown for a
representative flood wave on Plates 4, 5, 7 2and 13, The effcects can be
intendi fied by synchmnized breaching of the dams to produce elthar
increosed had ght, longar duratiun or repetiticn of flood waves,

) ¢. Detrimental flovr varictions ranging in amplitude from
0.3 t 3 m might be mroduced 2long the Aller and Ladne Rivers by
menipulativn of the cuntrolled outlets of the Oder, Suess, and Ecker
Bams (and of the Oker Dam upon its complotin). Lucatiuns of the
dams are shown on Plate 1, As discusscd in paragraph 4-04, m>dification
of the outlots to increasc thedr dischargec capacity muld be necossary in
vrder ta‘prmduce tho higher flow variations sumtmrized in Tables 9 and 10.
River stages could be muintained highcr than nomal for 40 to 200 hours
immedia tely dimstream frvm the dam and for 80 to 350 howrs in the lower
reaches of tho Aller and Leine Rivers, by means .f sustzcined discharge
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from the dam outlets, Averege suwrface velucities of as high as 8 lm/hr
could be-produced in the uvpper rcaches -during the passage of {he peak-
of the rises. -In.the louer readhes, the averzge surface velocity wuld
nct exceed 4 kwr. The relatiod »f the peak discharges and -surface
vologitics of a-ropresentative flow wvariction to nmatursl cnditions .con:
be obscryed on Plate 13i  The relative peak stages are plotied on the
profiles. of Pldtcs 4, 5 and 7. The resulting overbank fleuding, tabu~
lated: in Table 10, would be:rpestly confined to tho arcas included within
the loops of:thecold river meenders and would be_of ; sihvrt duration. In
most cases, ~lcvees would also have to be broached in order {0 cause.
significant inundation-along-the streoms. '

‘d, .. The approxima tely 100 million m® maximmm storege capacity
of the-cxisting reserwirs, ponds-and- cenals c:uld be utilized as a
source of supply for the:stillawater barridrs showm on:Plate 16, 4
combined rete -f discharge as high as approximately 100 ri3/s could be
sustained for ab:ut 10 days under initialyponl conditicns. It would
take about 2 doys for the initial flow to travel domstream t- the
lower reaches and about 3 additional days bef.re the flow would rise to
near the sustained reaximum rate. Reference is made to paragraph 4~02g
for detailed discussiom,

es Comploticn of the Okor Dam would add 45 million m of
storage capacity, and wnuld permit increase of flvod wave heights of
1 to 2 m by synchronized breacking in combination with the othor dams.
Breaching or dischorge operaticns at the 69 smaller punds (Harzteiche)
would exert insignificant effects up:n stoge and veloeity in the main
streams of the basin (See paragraph 4~04h(5)).

f. The clevation of a reservoir pool at the time of breaching
or regulated discharge operati-ns vould have direct influance_ upon the
rate «f discharge. Fur cxample, thc discharge ratc of 8500 m>/s result~
ing from breaching of the Oder :Em at full reservoir (elevation 381,10
mAN) would be reduced tu 4200 m?/s at clevetion 377.3 mANN, the lower
limit of flod amntrol storage (shown on Plate 17); and the cffect diwm-
stream would be reduced accordingly.

g8+ Breoaching or sudden releasc of discharge from the naviga-
tlon locks and dams on the Aller and Lelune Rivers would cause rises in
downstrean steges of 1-3 meters and currespunding reduction in upstream
water surface, Locations of dams arc shovm on Plates 1 to 7 and descrip-
tions are contained in Exhibit B. Synchronized dan:lition or opcration
would make possible either cyclic variation, increascd duration or in-
creased height ~f resulting stream steges. The durati:n of waves or
flow vorintions would not execed about 12 hours, due to the low height
and small storage capacity of the navigation dams, Inundation of low-
lands, unprotected by levees, would result but cxtent and durntion of
flo.ding vwuld be slight, Sce Exhibit B for detailed discussion.
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he The amunt f flooding 4 be expected es 2 result of
breaching or regulated discharge from the large llar: Mountain Dams
largély d¢pands upon the base flow, i.e., the flow of water existing
in the streams prior to passage of the flood wave., See Tables 3 to 5
for tabulation of natural statistical stages and discharges, and Plate
12 for e:pected frequaicy of occurrence of natural flows, The studies
presented in this report were based upon an assuned base flow ocorres-
ponding to mean water conditions. The stage to be expected at a key
station during an artificlal flood for any other condition of base
flow m&y be determined by reference to Plates 14 and 15 and Tables 8 and 9,
Add th. difference in base flows between that indicated in Table 8 or 9
and the flor for the given initial stage (See Plates 14 or 15) to the
peak’'discharge shown in those tables. Having thus determined. the new
peak dischargc, determine the correspcnding stage from the rating curve
on Plate 14 or 15 for the statlon under consideration.
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SECTION V
EFFECT ON MILITARY CPERATIONS

5-01 GMNERAL,

The purpese of this section is to assist military plenning
personnel in estimating the relative value and effect of artificial
flonds on associated military factors such as bridging, ferrying, and
trafficability. The effects of artificizl flo-ds on military oper-
ations may vary greatly, depending on hydrologic conditions, type of
equipment involved, and the tactical and logistical situation. The
cffects prescnted in this section are opinions based largely upon
discussions of the militery effects of artificial flooding ¢n the
Aller and Leine Rivers given in Exhibit B, a military geogrcphy
document publishecd by the German Geonoral Staff. Sec paragraph 4-06
for sumarized discussion of hydrauvlic effects of artificial flooding.

5-02 -‘E¥7?ECT OF STILL-WATER BARRIERS AND DRAINAGE OBSTACLES,

a. Reference is mede to paragraph 4-02 for discussion of the
hydraulic features associcted with formation and augmentation of water
obstacles by means of temporary damming operations or by disruption of
nomal .drainage. :

t, Bridging and ferrying operctions within the backwater
redches upstream from the tamporary dams wonld be hindered by reason
of the resulting grecater vidth and depth of crossing, indicated in
Tables 8 and § and on Plate 16. Approach trafficability would be
decreased by the shcllow overbank flocding, and the increased stream
depths would hinder fording of the u-per recaches of the river. Since
the resulting increascd water obstacle would not be continuwous along
the streams (as illustrated on Plate 16), still-water barriers must
be combined with other, natural bstacles and with tactical operations
in order to channelize military action, i

c. Continuous military support of the tamporary dam instal-
lations wuld bc necessaery to prevent their destruction by eneamy air
or ground actlon., Destruction of 2 tamporary dam would release a flood
vave of short duration thot vo1uld hinder crossing operations below the
structure end which might cause progressive foilure of other downstream
structures,

: d, Mancuverability and trafficability in the area up
tn 2 km from the Aller and Leine riverbank would be hindered by block-
ing of thc numerous drain ditcles and culverts vhich drain the low-
lying pasture lond adjacent to the rivers.

= Gre
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5-03 EFFECT Or MAJOR FLOOD WAVES,

2., Rcference is mede to paragreph 4-03 for discussion of the
hydraulic featurcs associatned with creation of m2jor flood waves by means
of breacting of the stéragedams and navigation dams located on the Aller
and Leinc Rivers z2na their tributaries.

b, Brecaching of the Oder, Sovse, or Ecker Dams would create
artificial flood wavec that vould destroy or ondanger “ridges and dams
2long the streams for a2n undetormined distance below the breached dame.
Insufficicnt data areavailable regarding the structural features of
existing bridges ina dams to permit estimete of tlc degrece of destruc-
tion. o T

¢, Breaohing of one or morc of the largec Harz dams or destruc-

tion of the navigation dams would produce tamporary flood conditions |
thich oduld interfere wvith stream crossing operations and endanger equip-
age and floating bridges along the Aller and Leine Rivers, Sec Tables

8 and 10 for summary of resulting flood conditions., Exccpt in the immed-
iate vicinity of the breached dam, the time redquircd for trevel of the
flood vave (as shown in Table 8) would probably be sufficiently long to
poermit safeguarding measures to be undertaken,

' d, Destruction of the lorge. Harz dams 'would scriously disrupt
the mmicipal water supply and clectrical power supply of 3remen, Hilde-
sheim end other important industrial and urban arecas,

ce Destructidon of the novigation dams on the Aller and Leine
Rivere vould disrupt waterborne treffic to Hannover amlother industrial
centars, and would disrupt pover smpply for a number of mills and fac-
tories;. ‘as described in Exhibit B,

5-0/ BFFECT OF FLOW VARTATIONS,

W a: Reference is made to poragraph 4~04 for discussion of
tho possiblc detrimentel flow varlations that could be created on the
Aller and Leine Rivers by means of regulated dischorge from the Fearz
dams' and the navigation dams. The resulting flow oconditions are sumcr-
izod &n' Tables 9 ard 10,

- be Combined or cyclic rcleasc of water from the outlets of
the Oder, Soese, or Ecker Dams, especially if the outlets are modificd
to increase the discharge capacity, wmould produce appreciable flow vari-
ations along the Aller and Lecine Rivers that 'ould endanger exdsting
structures and floating bridging for considerable distances dowvmstream.
Tha large storage capacities of the resarvoirs pemit extended durations
or multiple rapetitions of flow variotions. The sevaral days travel time
required for 2 relecasc from the dams to be fully 2ffective on the Leine
River below Hannover or below Celle on the Aller River (as shovm in
Table 9) would pemmit protcctive measures to bc undertaken,

.‘\/
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c, Decliberate demolition of the Harz dams and the navigation
locks and dans vould prevent their use by the enenmy in producing detri-
mentol flowv variction during 2 later criticel pariod.

5-05 EFFECTS RELATED T0 CTHER BASINS,

Artificicl flonding clong the Aller or Lcine Rivers could be
conrdinatcd vith similar operations on other river besins to create
simultncous or progressive water obstacles affecting military action,
Ref:rcnes is made to reports on studics of ocrtificial flooding possi-
bilitics .n thc Rhine, Danube, Wescr, and Ems Rivers listed as Refor-
ences 20 to 24, inclusive, in the Bibliography of this report.

~ -
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Refarenoce
Numbszr

10,

11,
124
3.
Yo
15,

16,

7.
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TABIE I

EQUIVAIENT ENGLISH=-METRIC TERMS

To reduce A to B, multinly A by Fo To reduoe B to A, multiply B by G,

Unit A Factar F Factar G it B
Miles 1,60935 62137 Kilome ters
Meters 3.2808 «30480 Feet
» 39.37C +(R5400 Inches
Square Milos 24590 03861 Square kilmeters
" " 259,000 038810 Hectares
Hectares 240, o4 Q460 Acres
Acres 404649 «C0R4T1O Square Meters
Cubic Meters 3543245 «R8317 Cubic Feet
Cubic PFeet 28,317 «B53), Liters
Acre=foet 43560, +000(R2957 Cubic Peet
n 1233,5 «00081L071  Cubio Meters
Cubic Feet per secomd 1.9835 5017 Acre=fBet per 24
hours
"  Moters per ™ 353145 «R8317 Cubio=feet par
seocoxd
Miles per hour 1,60935 62137 Kilometers per hour
" n . 1.4667 .68182 Feet per sccond
Mcteors per scoond 3.2808 +30480 LA "
® " " 2.,2369 44704 Miles per hour
Fect per second 1,097 «99113 Kilometers pe hour
Tons (metric) 1.102 +9072 Tons (short)
" (long) 1,016 09842 " (metric)
" (metric) 22054 +0004536 Pound s
(avoirdupois)
® (metric) 1000, 001 Kilograms
Table 1
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SUMMARY OF GAGE DATA - ALLER AND OKER RIVERS

TABLE 3

asas Km.
Map ®Mord above Date or
Series de Mouth Drainage Gage Period River Stage in Centimeters alcve Gage Zero
W16 Guerre” of Area Zero - of
Lyl arid Aller  Sg. Xm, mf¥Mi Item* _ Record Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct. Year
Brenneckendbrueck M5 x8535 158 1645 4?.57 HHW Mar 1881 269
(Aller R.) 3528 HW 1926-35 250
MHW L 145 163 188 171 173 162 117 110 117 o4 9% 111 222
(7 km. upstrean of w . 106 108 141 126 114 110 7 73 69 59 66 75 93
Oker R. junction) MNW " 73 73 96 81 69 65 b3 k9 28 W 46 S0 25
NW L) 8
NNV Jul 1934 8
Celle &2 X5950 115 LWol 31,82 HHW Ped 1946 528
(dller R.) 33 HvY 1926-35 495
MV . 264 270 322 286 277 273 222 202 199 182 179 206 382
(I km. upstrean of e . 196 199 245 228 210 213 167 153 153 145 143 157 184
Fuhee R. Jurction) MNW L 154 156 186 180 161 162 132 120 108 109 116 127 101
NW = 80
NNW Sep 1936 53
Ahlden 2l X2464 59 14122 18.96 HEHW Mar 1881 468
(Aller R.) 3223 HW 1926~35 L3k
v L 282 312 348 1331 315 325 262 231 226 207 187 236 384
(6 xm. downstrean of ¢ " 217 231 279 273 250 25 139 173 153 155 143 165 209
Leine R. jJunction) MW . 169 166 212 21i .98 191 157 133 1.4 16 1.9 122 100
W 58
W July and 53
Oct 1934
Westen )3 X0573 22 15221 10,59 HKHRAY Mar 18381 553
(Aller R.) 3121 Hw 1926=15 . S22
MY L] 338 368 407 381 372 367 310 280 277 252 240 282 494
w " 271 285 336 322 301 303 252 228 225 210 202 220 263
MNW " 22 226 267 267 253 2b3 216 19 179 179 179 183 163
N " nz2
NNV July 1934 112
Gross -~ Sochwuslper ) b 18321 181 1763 57.77 HEW dov 1926 31
(Oicer X.) 3628 HY 1926=-135 4]
MHW . 188 192 222 192 182 199 15%% 133 137 130 117 163 279
. . 108 103 138 126 115 133 90 75 83 78 54 78 99
1 ] . 61 sS4 7 72 69 78 51 39 33 3% 36 37 2L
NW 6
NNW July 193 6
*See Tables 2 for definition of symdols
Table 3
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TARLE &4
SUMMARY OF GAGE DATA - LEIME AND RHUME RIVERS
0s0s . Xn.
L So:l:- .'::d ::::; Drag g D;::i.:; River Stage in Centimeters above Gage Zero

Querre” of Area Zero of
:ng} bbb Grid Aller Sq. Xm. mf¥N Item* Record Nov, Dec. Jan, Teb. Mar, Apr. May June July A Sept. Oct. Year
Northeitl (Leinetura cs5s47 269 984 113.69 HHW Ped 1909 ' ' 288
(Leine R.) 226 - AW 1926-35 268
MY . 92 77 126 86 64+ 78 47 28 <8 28 18 83 184
(& kxa, upstreas of M . 27 28 S50 45 33 38 21 13 16 12 9 13 25
Bhume R. junction) MNY . 10 10 22 23 18 15 1 5 2 2 3 3 -2
" [ ] -20
NNY  Jul 1883 -30
Greene P4 C 5264 241 2898 9%.92 HHW Ped 1546 721
(Leine R.) 125 AW 1926-35 679
‘ Hv 1626=-35 401 1387 452 398 374 370 305 275 321 300 242 353 563
w . 295 299 325 306 304 288 259 2Ll 252 246 231 254 275
MW . 258 246 268 257 265 248 238 223 224 226 2.5 226 212
)| | 180
NNW  Sep 1911 172
Herreahausea My X3322 152 5355 44,15 HHW  Ped 1946 670
(Letine 2.) 3624 HY 1931-35 - 53
v . 264 206 W0 325 275 311 217 212 209 147 178 236 422
W . 15¢ 130 205 205 165 191 140 114 114 94 95 104 143
MW . 66 83 88 109 92 8 65 73 52 56 59 53 37

" [ ]
NNY  Jum 1929 15
Bases B X2041 98 6155 28,51 HEW May 18811 670!
(1eime R.) 3423 BY 1926-35 634
MHW . 305 314 291 324 307 328 241 207 239 217 183 286 470
. w . 205 207 272 250 22¢ 24l 182 157 169 155 142 159 197
v » 153 142 181 184 172 168 152 131 122 123 322 1116 104
nw ) 72
NEW Oct 1934 72
Elvershausea Qb C6247 275 1115 125.51 HEW Jan 1932 348
(Rhume R.) . B226 BW 1926-35 348
: MAY . . 130 124 169 142 106 119 93 89 104 106 8 135 246
(13 kw. upstreaa of M ) 83 79 91 86 8™ 86 72 65 720 69 64 75 77
leine RBR. jumctioa) MNW " 66 61 66 66 67 720 62 56 55 55 55 <8 L3
& 1 km downstrean of 1] . L5
Soese R. jumctiom) NNW  Oct 1921 35

£ 8See Table 2 for defimition of symdols
lyeb 1946 Flood stage prodably higher, but records not available
Table 4
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TABLE 6
ALLER RIVER

— e = = ———— ——— - c——

In Map "Nord Figh Stillwater Barrier (3miWF)
adbove @sas de Pond Aver, Aver, Pond Vol. Ford Aver. Avor. Poad Vol.
Serial mouth Series Guerre” Location and Description® Elev length Width Depth Xresa 10°x Elev lemgth VWidth Depth Area 109
¥o. of 4416  Grid »¥  kam » LI R »EN  km » n »’
_Aller Uik e
1 2 3 b S 6 7 8 9 10 11 12 13 14 19 1€ .17 . -
200.,1~-191 No sigaificaat
flooding
191.4 NS 131327 Crossing uader Weser 57.5 0.5 35  17.5 58.75 1.0 57 57
3531 2lbe Canal Flooding along South Side of Canal
Siphon crossing and High-
water ialet to Canal
189.1 N9 114312 VYorsfelde Rd. Br. 57.0 8 800 0.3 6.6 1.9 58.75
3531 3 spans Flooding along North side of Canal Site unsuitadble for high darrier
Total opening 25 =
Strean widtn 10 m
189-183 Mo significant flooding
182,7 NS 043322 N,W, Fallersleben Rd. Br.
3530 3 spans ’
Total opening 20.5 m
Strean width 7 =
166.11 N5 91361 ¢ifhorn Sluice 52,38 0.5 4% 2 Site uasuitable for high barrier
3529 Availatle increase of crest of weir is 20 cn
Flooding of meadows along both Aller and
Ise Rivers
1 161.8 ) £ 855349  Breameckeabrueck Rd, Br.
3528 3 spans "Mil-Geo® mentions a provisiomal dam placed

Total opening 21 m
Stream width 20 m

1 Eetimated location; comtradictory data givea in Exhibit B.

2 See Exhibit 8
* See Exhidit A for details

St et et LT T P

at this point to form a pool back to Gif-
horn. Approximate widta of 500 al

Tadble 6
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SECURITY INFORMATION
TABLE &
ALLER RIVER
(Contimued)
= Hap "Nord T Lov Stillwater Barrier (1lmfH¥) High Stillwater Barrier (3mfif)
adove GSGS de Poad Aver. Aver. Pond Voé. Ponrd Aver, Aver. Pomd Vg&.
Serial mouth Series Guerre® Locetion and Description® Elev lengtn Width Depth Area  100x Elev Length Width Depth Ar 109x
No. of L6 Grid BfNN km a | K mf NN ka a 1 k-g‘ )
Aller L1l — .
2 3 & -5 6 7 8 9 10 11 12 13 L 19 1S 17
2 151.7 ) B 788398 ekhorst S ® b9.75 12.8 300 0.3 2.8 1.1 Site unsuitadble for high darrier
3428 Pool extends bdeyond Bremneckembrueck Rd. Br.
151=147 No significant
flooding
9 147.5 ) 12 760411 Naof Plettsar RR Br. By damming to 46.5 (3@fM¥) and breachiag levee on left bank, water would be diverted overlaad
W27 2 spans to Fuhse R. depressioan. However, no stillwater barrier would be formed.
Total opening 68 =
Stream width 20 =
10 42,7 N4 737634 langlingen Rd. Br. k3,5 No sigmificant flooding 4s 1 250 0.2 0.25 0.05
3427 7 spans Breaching of left bank levee aleo
Total opening 47 a necessary
Stream width 29 m
11 139.6 Wty 712442 Nordberg Weir Increase of dam height would involve excessively long dam due to flat iow-lying land a
A27 vicinity of site.
12 138.1 E_& 703454 B, of Offensen Rd. Br. No significant flooding k3,75 1.3 500 1 0.6 0.6
W27 2 spaas
Total opeaing 60.4 =
Stream width 25 =
13 133.7 ) 2 680465 N.W. of Offensen Weir Site unsuitadle (See Serial No. 1l1)
27
14 131.4 )k 666460 Weinhausen Rd. Br. 39.75 41.80 1 k00 0.5 0.4 0.2
27 4 aspans : Mo sigmificaat flooding Possible additiomal floodimg may ertead
Total opeming 71 = farther on right baak reaching upstreanm
Stream width 30 = 0 the Offemsen weir
131-1C2 ¥o sigaificant
floocding ¢
¢
Tadble 6
* See Exhidit A for details 2 of & pages
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SECURITY INFORMATION
| TABLE 6
| ALLER RIVER
E (Continued
Km Map ®Nord low Stillwater Barrier (1lmfMw) High Stillwater Barrier (3miMW)
Serial adove GSGS de Pond Aver, Aver. Pond Vol. Poad Aver. Aver. Pond Vgg
No. mouth Series Guerre" locatioa and Description*® Elev  length Width Depth Area 107 Elev  Lemgth Width Depth Arsa 1
of L4116 Griad RfNN km n n klz. n BENN kn » m kn? n
Aller L1l
' 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
30-31 102+3 } d 491536 Oldau Lock aad Dam 33.75 3 700 0.5 2 l.0 Linit of mechanical rise is 1 m; location
3425 489538 Height of movable crest 1 m Can be accomplished by operation of movadle &t lock and dam on separate chammels would
crest create difficulties for higher barriers
32 98.4 471555 Winsen Rd. 3r.
3325 S spans 30.75 32.50 2 500 0.3 1 0.3
Total opening 108.1 m No significant flooding
I Stream width 32 m
34«35 90.4 ) I 418560 Bannetze Dam and lock 30.60 L <00 0.3 2 0.6 Not comsidered
3325 415560 Beight of movadle crest 1 m Can be accomplished by operatioa of movabdble Linit of mechaaical rise is 1 m
crest Lock and dam on separate channels
38 84.8 ) o 381547 Jeversen Rd. Br. 29.1 L 1000 0.5 &, 2.0 31.1 5 1500 0.5 7 3.5
3324 Multi-span
Total opening 75 m
Strean width 40 m
40-41 78.8 333557 Markleadorf{ Dam and Lock 27.7 4 800 0.2 3 0.6 Limit of mechanical rise is 1 m;
3324 334598 Height of movable crest 1 m Canm bs accomplished by operation of movabdble dam and lock on separate chaanels
Crest
42 71.9 o 300576 Essel Highwav Br. 25.1 27.1 3 1000 0.2 3.5 0.7
| 3323 3 spans No sigaificamt flooding
f Total opeaing 124 m
Stream width 45 =
&3 70.1 ) g 208582 Rese Br. 25.2 2 500 0.2 1 0.2 27.2 5 1200 0.7 6 b.2
3323 3 spans Pool must hold along 2 km of rail line
Total opening 116 m on left bamk
| Stream width 45 m
i’ Table 6
; ® Sce Exhidit o for details 3 of 4 pages
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TABLE 6
ALLER RIVER
(Continued)
Km Map "Nord Low Stillwater Barrier (lmfMWw) High Stillwater Barrier (3ImféMW)
Serial adbove GSGS de Poad Aver, Aver. Pomd Vol. Poad Aver, Aver. Poad Vol.
Jo. mouth Series Guerre” Location and Descriptioa® Blev Length Width Depth Area 10 Elev Lemgth Width Depth Area 10 x
of 4416 Grid nf NN kn n n n n wfMN km n n a
Aller bl
1 2 3 L K 6 7 8 9 10 11 12 13 14 15 16 17
Lb5=-46 67.1 N 270590 Hademstorf Lock and Dem 25.0 3 1000 0.2 2 0.6 Linit of mechamical rise 1 m
3223 268590 Height of movable crest 1 m Difficult to hold left dank over to Leime Dam and lock om separate chamnels
51 58.6 Nb 240644 Ahlden Rd. Br. 22.2 ¢ 24,2 11 1500 1.0 17 1?7
3223 S spans Yo sigaificaant flooding \ Floodiag back to Essel RR Br.
Total opeming 119.4 m
Stream width 56 =m
bY4 35.2 115669 Rethem Rd, Br. 17.5 19.5 8.5 2000 1.0 17 17
2222 7 spans No significant floodimg
Total opening 110 m
Stream width 55-69 =
63 6.4 Q0. 013801 Yerden BR Br. 11.5 13.5 8 1200 0.8 10 8
3021 21 spans No sigaificant flooding [
Total opeaing 375 m |
Stream width S7 =m )
Tadle 6
® See Exhidbit 4 for deteiss L of 4 pages
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TABLE 7 §
LEINE RIVER 2
INUNDATION EFFECT OF STILLWATER BARRIKRS g
GSas *Nord - lov stillweter barrier (imfMV) High stillwater barrier (ImfM¥) 3
adbuve. sap de : Pond lemgth Aver. Aver. Pord Vol. Pord lLemgth Aver. Aver. Pomd Yzé;
Serial wmouth eeries CGuerre” locatioa and Descriptioat* level km width depth a::; 107x level km width depth aro! 1l
Yo, of 4416 orid »f¥K ® n w nfNN n n kn »’
Aller [T
2 3t b 5 6 2 8 9 10 11 12 13 W 15 16 17 18
197 25,0 @ 503577 Selzderhelden B4. Br. 106.6 5 1750 1 8.7 8.7 108.7 ¥o euitadle
225 7 spans . Site uasuitadle for high darrier sites: aboye
Total opeaing &5 m Salsderhelden
Stream width 45 m
196"  251.8 503589 Salsderhelden RR Br. 105.5 No sigmificaat flooding 107.5 6 1750 1 10,5 10.5 ¥
s . 125 10 spans i
Total opeaing 130 m }?
Stream width 25 a 1
252161 Mo sigaificest flooding poteatialities :
9 161,0 369183 Haanover RR Br. No sigmificant flooding 53.75 2.5 2500 1 6.3 6.3 ;
| 2 speas < Must hold alomg 2 km of RR embankment. :
o Total opeaing 52.5 m ® May be mecessary to dblock dridge over
- Stream vidth 3 m Ihme at 359192
- 119 47,9 _Ms 315239 £ es RR Br. 47.5 4.9 560 0.6 2.8 1.7 50 5.7 860 2 5.3 8.3
' 3624 3 spans Similar bridge over dried-~cut
Total opeaing 109.6 m arm mey also have to be blocked
Streanm width 25.9 m
| W6-137 Mo sigaificaat floodimg
16 136.8 W 264245 Seelge Rd, Br. 43,2 No floodiag 45.0 1.3 640 0.5 0.8 0.4
: : 3523 1 span
Total opeaing 41.2 m
: Stream width 27.5 m
115 .,136.2 ) . 259246 lohnde Aqueduct 42.9 No flooding 45.0 3.0 320 0.5 0.9 0.5 Carriee Veser
B 3523 3 spans Elbe Canal |

TRy
i
i -
A a VP L Y D

Total opeaing 76 m
Stream wvidth 23 m

T e I

Tadble 7
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TABLE 7
LEINE RIVER
(Continued)
Km 0SGS *Nord Low stillvater barrier (lmfKv) High stillwvater barrier (3Indkw)
above BRD de Poad Lemngth  Aver. Aver. Poad Vol. Pond lemgth Aver. Aver. Poad 78%.
Serial wmouth series Guerre" Locaticz ard Description® level ka width depth area 10%x lovel km width derth ares 10°x
¥o. of 4416 Grid . »f ¥ » n kw3 »f NN n » n n’
Aller Gl
1 2 3 b S 6 ? 8 9 10 11 12 13 14 15 16 17 18
114 13,4 M4 259246 Joehade Rd. Br. L2,5 0.8 400 0.4 0.3 0.1 Site umsuitadble for high darrier
3523 1 span
Total opening 22.8 m
Stream width 26 =m. ¢
@
113 129.3 ) 219260 Bielefeld-Haamover do siganificamt flood’‘ng Ls.0 6.7 920 1.4 6.2 8.7
3523 Autodaha Br,
8 span
Total opeming 250 m
Stream width 25 =
112 1272.3 N4 201270 Ricklingen Rd. Br. No sigaificant flooding L2.5 2.0 290 1.0 0.5 0.5
3523 1 span May require artificial darrier oa right dank
Total opemiag 42.7 m
Stream width 30 =
127-110 Mo sigmificant flooding ‘
109 109.7 EQ 176356 Neustadt Rd. Br. 37.5 8.5 1200 0.75 10.2 7.6
22 3 spans No significant floodiag May require blockiag bridge over left chammel
Total opeming 57 = (Serial 110)*
Stream width 30 m '
110=99 Yo eiganificaat flooding
105 98.1 Eﬂ 201415 Basse R4, Br. No significant flooding 35.0 7.1 320 1.5 2.3 3.5
23 8 spaas
Total opening 46 =
Stream width 37 = : 1
Table ?7
* See Rxhidit A for details 2 of 3 peges
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TABLE 7
LEINE RIVER
(Continued)
Kn GSGS "Nord Low stillwater barrie:r (lmfil) , High stillwater barrier (3mfMvw)
adbove mp de Pord Length Aver. Aver. Pomd Vo]. Pond Length Aver. Aver. Poad Voj.
Serial mouth series Guerre” Locatioa and Description® level km width depth area 10°x ievel ka width depth area 107°x
¥o. of 44416 Grid Df XN n » kX of NN n n kn?
Aller _ 4414
1 2 3 4 9 6 ? 8 9 10 11 12 13 14 19 16 17 18
104 88.6 Mo 252451 Helstorf Rd. Br. 30 9.5 270 0.3 2,2 0,66 31.25 9.5 %0 0.9 3.2 2.9
3423 1 span Confimned mostly withim charmnel
Total opeaing Sl m
Stream width 40 =
88-80 No sigmificant
flooding
102 79.2 )13 250511 Niederastockeres Rd. Br. 27.5 o4 100 .03 .ok 0,02 30.0 9.4 2030 " 2 15.3 38.6
3323 6 spans
Total opening 56 m
Streen width 40 =m
79-66 No sigmificant
flooding
100 66.2 ) nd 258583 Bothmer RR Br. 25.0 5.6 L60 1.2 2.6 3.1 27.5
3323 S spans

®See Exhidbit A for details

Total openimg 110 =
Stream width 50 m

S [

Site umsuitadle for high darrier

Table 7
3 of 2 peges

CONFIDENTIAL

SECUTITY INFORMATIO™,




- —F
TABLE 8 j e
f’”‘,’“ o SECLL: mkﬁ{%{,l,ﬁbq SUMMARY OF EFFECTS OF ARTIFICIAL FLOOD WAVES e T e
- , | mver |arTiFICIAL 72:?; D/scmf;c;g B SRR TACE TIME of ARRIVAL _| DURATION of WAVE au% i
E' £ _LQL‘ATJQN______.___.. Km | _FrLOOD AN L Bowe L TEAN L mw | mw o L s ,____%ﬁ;’};}___:%____fsj%
o OISR L SO S | NO. * WAVE WAVE WAVE WAVE Lot
| 5 ! f L mYs m*/s ntNN Y menn | mewnN rrs *|  prs * hrs Ars Hmfhr
RN ' o / 2 3 4 5 6 7 s 9 /19
AT DN (0DER) (v2) | 1+ | es00o | - % - }F - | - 1 o ]l o | /5 r

___| (BOESE)e-(sGsE) (300 2 8600 - - - ~ 0 .0 - 7l r

| (eoxen) | ey | 3 | 8500 | - } - b - | - _ | _ e | o | - | /b L]

i | (opER+sdse) | 4] - = - = - - - - S N S
{OdER 2 8PSE + ECKER) s - - - . 3 = L 1 { [
B | y L i N
ﬂrmL _700 | 13 0.0 | s280 | c2e3 | s /8 2 2l El
s b | Tes 1301 o R I 2 e
| < _ - 1 ' - - + 4 EEN
| s 1306 | l l | 3 /8 6 | 2 | 9 ]
2 s = a =R - j !
_ | B
5497 | =27 r023 | 100.5 | 976 | - - + annl IR
der. 'w-h.saf-rm ‘ R | 7oc s = vy : LR LS 0N p ol i
' ] { ! \ B - i 1l -1 1t r R A 3 - + +
I RV N U B ) {.r037 | : - S B N
| ! ‘ L ~ - - - K BN
Pt : e
wzaieawimu« 122 .| seo | 32 | soz | s83 | s#5ec | 0 | sw 20 s | &
| ZeroGage « 44u5mean | 2 =2 S I5 Foe il S L. U I
= W . (I DN S RN NN .- S A NN SR S 7 * 1 +
ok | e S B 4 [ 650 B 576 37 53 | o5 « | s

] : i ! . 5 - Y = Y T = T : s
e , ; i
ene | morsaeh &8 | t | a7 250 | 233 | e | s | 22 sa #

5 zmjeo',.-;zz.upm i 2 270 == 44 /R S 5 (O N O N

- oo 0 o K S T, B P IO NS B S - B A S .

o i N R R W, s | w7 59 &/ 30 sz | s 1
o d } | ? : & - - f’ |- BN
;.;_,.,T“?/vavz- TIME AFTER INITIAL BREACHING OPER'AT/ON | ET i o __CQNHDENﬁBL 1
i | T RLOOD NO.4 - INITIAL  BREACH AT ODER DAN; SOESE BREACHING 4 HOUE.S S LATER SECURITY |NFORMAT|0N 2

BETT| T | FLDOD MO.J - SAME AS ABOVE; ECKER \BREACHING /5 /HOURS AF7ER ODER | ]

J

7A8L£ 8 (lofa)

— e S e et

"N

P oo o -




-——

lL._ | -~ it ek
745L 5 9
L “QP,S‘TE'RE NRLL\A};N SUMMARY OF EFFECTS OF FLOW VARIATION | . . ‘
; _ RIveR LIScHARGE RIvVER STAGE Time OF ARrivar | Durarion OF RISE | SURRACE
| River | Locotion _ River [pe Wrt#icol| ek | 229¢ | Pegk amw Vom0 Pegk | above | above WEOQTY
L ] Az | of |Flood | _Rise  |le+ M) | Rise Rise Rise MHW MW PEAK
D D R D o)< 4 Bl £ m s XS NN | NN N Hrs® Hrs * brs * | prs P Koy or
) / 2 %4 £ 5 & 7 - 9 L2
AT A4 (Oder) | 72 |4 | 6 | o | _ L oo | o .m0 | ]
3 |(Scese)er (SSse) 30/ 7 36 |l o o 200 ]
R T _(oaer) B | 8 | _ses5 | . ] _. o 0 _ I S 4“2 EE
SRR (Sose) 9 S % 0 /80 |
.  (Feker) | 26/ /0 30 0 o /92
- B (Oder) ¢ | /7 445 0 0 6o
. fsese) | | 4.2 j2ee | ) b b o .o . _fo_ | ]
‘ . . (Echkar) 3 /65 0 0 77 A
| Ocertsése)y | | e |\ - || | - SRR DU (SUUE S PR N
(O r + Sose v cker, /5 = - = . = " - - - ¢
Leine | avermaysen | 275 |4 | € | es | s3 | s269 | 1280 | _s2e3 2 | _q0 | o | 2o | & _
| |6oge Zero = 12551tV 7 38 /268 | /9 45 o 2/9 6 __
AT WS X _ |8l 8 | s . 128.5 g | 30 #2 | 76 | &
N N 9 53 /RT./ o 48 o /90 G
' ___'..._. R B /0 - . - = o - = ;L
L i ,‘ c | u /65 /286 } 7 L Iz ze 3
" R | |z | 2= [ lvseee | | | | | = | 2 | 32 | & | & |
1 /3 S 1 - = - - = g
‘ IR I S |~ a8 | | | 7235 b4l 1l | 2 | s& | &4 | o
/5 - Y . Y L = = - - -
teine | GREENVE | 247 | A | 6 | 3 27 | sse | soo5 | ere | - | - = o= =
| [6opz Zero=84. g AN Z SR 28 4 = - y z il
S . 18| & | s62 1000 | 1 S . S oA NS
‘ R 9 68 987 = 2 - e -
O L L [ 0 - — b = _ ki i
N c /7 /6R /00-0 - - - - -
| D EU S 7 2 100-6 - - - - RGN I
e o I T sl I - :
| ; - - —d L fF | 39T S - Al ) B ( . - = - SR S S
| ] f /5 : W | - - z _ _
% . — —
£ i OIS T A TN NIAL DUCARC S AT AR . R N S CONFIDENTIAL
+ S N . Froop NP 14 [NtTIAL DiscHARssE AT Soass Ranvt, ODER DISchARsE BEcun 5 HoursS LATER. SECURITY INEQRMATION
3. £rooo N[5 Same As A82:E, SCRaR DiSCHARGE_BEsuN 27 MHours AFTER SOESE . ' '
3 TABLE 5 (1 OF 3)
~alk L ity




1
4
%
§

NFIDENTIAL _ _ TABLE S | R
ssCrOom AnFORMATION SUMMARY OF EFFECTS OF FLOW VARMATION . SN

i B 1 RIVER DUSCHARSE RivER _SrAsE Timnee OF ARRimwar |Durarion OF Ryse | SURARCE |

River \Tpelirriea] ezt | Zaze 1Peak |y | apne | Jtert | Fegk | abors | abore VEigiry
Arn. or | Flood | Rrse (or MW) | Rise Arse Rrse MHWY MV PEAK
L V| N2 | s ¥ PPNV mr NN | NN brs?t hrs * prs * prs * | A/br
' / 2 J < 5 & 7 8 /0
6 _} 88 | 3= | 767 | <83 | 456 | 4/ | 8% | ¢ __ , 3
_ 7. 57 465 | 38 90 0 270 3
s & | 8 | | | #e3 | | | | | 25 | e | 29 | s90 | _4
T Lo e s _ 46.9 | | 23 | s5 | o | zs0

I o = & : = - 2

| 79 .. | +&3 _ 7 | 2 | /8 | 7 _
. Z 2%5 = 20 | | | | ,.__l,__e_.é_»_,__ 29 ig__ﬂ;__?g__ﬂ___ﬁ___ﬁ

L ._}_,___ = 25' Ga i f{ . /03. = -* S

/5 = Y N . - | - - i
' 86 S0 | 24/ 250 23.3 59 /73 g 3 /0 @

e T e _1 eFe—s o e o e e ————e e — —

- 6
;.77MM L 7 75 £23.9 56 /9

| 8

o

@
R 1 : : ‘
fo 8 : /48 ol _2s0o | . J6_ | o5 29 706 . d
R et IS S e = 9? . - 24.2 _ | 3? 123 ] o 30_? -
i i i [ . ' { ;/0 -~ - - - -+ — -:-
- ISR TR SN SO D U - /2 T A 250 1 | | = | eo | o | e | s«
5 | | | ! ! /2 /85 25.5 53 87 24 + 74 Pl
-3 } l x e g gt S - =1 - r " — e Faa i e 3 { -
A TN S R DR NN S7C S I - | = R oA i A
1. g ) 1 | | ! : E B ., - . ;
i 1 } | P - | 97 279 L1 268 | L 47 | es IJ2 709 |+ __ o
g 4 A i ‘ i i ‘I e /5 . - Y - - t —
=] 1 % ‘ | 4' ’ }: ‘ N (VSRR GRS TSI T PES | — 3 :
| { | Py i ! i ' ! [
: ' e ST SRR B . =
B 1 : i : !
: . | ’ - SRS S A N B e I N
e i e e e e e as o RASSTES S R -
11 T S A S | . e EIP STy VS RPN S SR e S S NS WS N —
(T S i - [ . . R _ I I T R I S S —i |
=y | { | I | .
1 1 1 |- o
s e - - w' + " : + . -7 —_—— e RIS e e oA 5 s S NS SN IDIPIPRIPY S —— B .
: Eal L ‘ : ' i .
=pejl S % /vorif TIME AFTER INITIAL DISCHARSE AT ol : e ONFIDENTIAL
2 e % T : —— e e —— e —— b = = =~ = -- - -—- _—. = e -- E - :.—
= ,.P: P . _ftooo NO /4 /wrriaL DrscraArsE Ar J‘a:.s'é'DAM, ODER D/J‘C‘Hdké‘f 556‘(//\/ ) /7’00,@: M?’ER SECURITY INFORMATION
e L | Frooo N2/5 ' Same As Asore y  LChER LuscrARGE BEGUN 27 /1HOURS AFTER SCESE.

¥ T : : — TABLE 3 /2 OF3)
e .
i




'.|‘”’."‘?¥~ s

R

il

s, A WP 1!

17

WESER & £MS
RIVER BASIV

GENERAL MAFP

FOR

IN WAR

CONTROL OF WATER INRIVERS & CANALS

This mag s from "Stromgebret der Weser und £ms - Enwrkung guf die
Wusserfuehrung - Generalkommonao X -4 K -(Mil Geo ) Homburg - 1937

Sdesst neusnware Anpe P43

-

wanal .-".'_‘-" =

- s wsmaadetionscns | FOB

" Murre
=

AMbuseimens P8O

L SenNpover, 7y :
Linden A ey et A O By o
m.ﬂmvﬁ LT Wweser- tihe — / \
" g" : sons dueim (538 -
\=7 '\’g\ Brounsehweng.
72 AN E 73 L =

¢

A .
e Ivus Mamein &
fameh ) oy
.,./ Y

AY

\\ ~
P "\"\\‘—@9"”"““\"" .,

el
\amem \1

e T

AREA COVERED\IN REPORT =2

ON ALLER~ LEWE RIVER -

\.

82



-
Just Neumwats Aoge {9

¢ ey gf’ f.
ﬂw:;a Ll Weser
\\ chi Musbe 239 - R -
eyl Omeger o F "
\ 71 /|

s r m@,—f_—;

27 AREA |COVERED IN REPORT

ON BMS RIVER™~ _
I =
Dovrtmund
[l el LR
Nuatwalle a. 4. Messltal rperre Nocdvare fres Diewsl Talley Ina
Sehl. Loek
Schls. Bohl. Loak for lemg tome
Manst Do

3 0. Kesalage

29 small somirel strestures

!

LEGEND

etained water and Inundction areos

Nowgable rivers
Non-navigable rivers

Conals
\n

completed shee! pihings
! 1937 pato

Planned sheet pihings

River kilometers (used in /ppendix 8)
Locolor of lock or dom

Number of urit map shee’

Qvrect number

Major Goging  Station

River kifomelters {used i report)

"
sty Seus Namem 8

J
7.
e
g

Ny

86

r dvan Wotnsrnger Pd S
.n ."_’;’K..- rase 95 - Sausr Bed Josten Alendor?
= JO0LN Meus Tune S
— 96 7Y o Ouaterkousen
\ (.
h y

Y Ssar el ungen |5
-

- Wasawr wowm ar punen |48

-
-

Bolumiung 49
*N\Beore

KEY MAP

R y

. TRESTRICTED
oo & ) D
- s — __ ALLER & LEINE RIVERS
\
V) GENERAL MAP
& L( WASHINGTON DISTRICT CORPS OF ENGINEERS
. \ ) :::::ut: i Date /9‘4,9_/ 952 _
\\«’L—\Jf

PLATE t




‘.

" e ot
T R S * T

ey # A e o
s e " -

. = - -
N ~

— — -

- : e e s -
T e - T
e = -47.'".!."!.'.--“"'
=\, a4 - =

IS ————— o gl e

- y

o L i €

I N

_A\;_;,

T H

Lea olout M tisve.

E R L A N D S

100Motr1c perspective diagran, 0:ej06t04 aschaaicaliy (ree e
4.8.8. Praaxfurt ant Gremss 1:300.000 oir mvigntion charie,
1830.  Tepagrashic éstaile fres various @re Sowilee @pe
Camnl @ts sseendied fres o1l oveilodle seurcee.

V160 shout 38 Gogrece abeve herigeatsl

Angle of

Tersicol vmggeret -
Altitudee 1 feet obeve sem lovel.
race v U 5. elagicel Survey.

N
Lt /—’j:} [ .-(" '.::;‘—:
D =P =
ST : : \l"‘;{\‘l'.{—D
s - o 2 o M g ST s S — e o L - |
# ; s ook . . . HA’S ' i ' " ] ?-ﬁ et £ ; ' 4 ryn
- I . S ) - 4’ . . . E£‘l‘ﬁllhﬁm 1sLnDS L3 et L ¥ ! - GRER
ST TR TSy TN i S C.
S ‘ pallic > v ' Moty s : " 0 R
L= S W - ALLER & LEINE RIVERS
re 2 ¥
i stosis el " ,6 » - ® {.:-.-t
v COMIMIRGE 35 Infiaoten s
= & s A o e

o0 o Pumping ot o aste -ty

o saan Dun...'am ......_.....,..
> ) (Ae! ghown A Gotgl ) g
i l't‘ tigt

REPRODUCED FROM PNAVYIGABLFE %ATERWAYS OF GERMANY®
S.E.S. 128, 0.C.8., U.S.A., AUGUST, 1944,

posr bog

PHYSIOGRAPHIC
DIAGRAM

WASHINGTON DISTRICT CORPS OF ENGINEERS
Prepored by J T A
Drcwn by

Date Aug./952

PLATE 2




B K TR Ll _. e i L | 1 W
MBS BENRSRESE [
LI S 0 N O O 08 O O O 5 ___: e _=_ ___ _ _,. A a <
P ,_.____._.:,.__r__ T T _ | A
s, FECE L |

£ ! ; . v 1 il ' i
] ] i
N NG SIUR NIPH W N IO SUOU M SN GRS N DR S S :..i._..l.. ik m
. H i ] x |
oot i i b o i
vew . . . [ . . .. . 1] _ )
ki S0 e | - ooy (L ol ) Ll s et b bl B il SRS GG LE RS I I I, . s B SRR T T ki

. ._Q § A Qﬂ.&u&ﬁ\lﬁ:.,_., B _
T A e et
A8 Py v -] ra
| . 48 Y i oy i ;
| _ g L s e A :

LFN\PY O SIRSohef
_ LG LY POASUYUN T - T

.\m. Y24 L 1 %u e
S X ALOPS F e T T T T
LG Py L2 B0 _ =

1
x
A

RESTRICTED

SECURITY INFORMATION

‘ e ..I.lll.t.....'j; i
rr T L - =Tt - o SR P Bt P i A g e A S gy — ) ey — g 2] H

dr rT..!.!!..II.. .Ii.l.l.ll.....i.!; —— .I.|q| P r.uui .H el .l....ira1 T
QOSSP ——e—’

bl N)

SOSE RIVER

g lra “ 20
G Py 2441741 Q7

. _ o
T e Y- J)- VIR - VW) YW~

Jiercr R.
v
i

G PY AOkAOH TS (5D

; ..k_m Vo4 ; ~ ; ..'n.%.....:rt..fr“. S SO e T R T )
| A G ACTT R S - o s I i
U R R | ERTRE L e e Y . ._E,im.m. \_ww\ s @ | . :

| . b5 L ofl ot et umhwbﬁnm &
: — /) : 7”
i | ,_.4:%.._rkmm--4,¥:._-,.“..',,mr\lf..\_ ...,..\mw \%W ARy &

L.

300
ODER RIVER

T R L L & i T S e e,

v/ i
L4
LL 2
o
2 2L
[ 7=




o : i ; River Juyrcrror.

_ RESTRICTED

!

%

SECURITY INFORMATION

£

v

D

R.

T

l
|
1

S

%& .
[

i
|

Bridge skowing cleoronce

pDorrmr or /ock

Goge

T Average charard! betrorr

1
!
!
!

!
g
i
|
i
!

tVERS

GRPS OF ENGINEE

Date z&/g_- 52

D{STRICT C

By

MASHING'TON"

i d

A

Prepaqred by

- ——

l

=
%’

PLATE

Orawn by _ /s /7 _ _

—

=

}

N
g B Yoy

BT AR ;m‘__,_--,_._.zf._ LN W
] . | : 1 :
!m .J...J...l..l-wu “n ks R ._ ot U
SR [ s s R S N AR © ~ A
EREES RS NN N - -

1 i | « I
T A | m EH w o]
BEREY z [E
R A xcz . - O.Q
% ; f T A .RO
1 A B L
A “ : (8l w i o
$E = e ! .l Y S L E
- w IR &)
] e m O
!
i Y P, uﬂ\.._t Loy
——/&5 Py _ A
- & A—

260

RHUME RIVER

B mwm.
S R i A
. __...ﬁ_vo%hm.ﬁeﬁ

: ._M\._-
R 2/

L Py DESIR—
LT R 4OO4SLON|———
bw m_ i I

LOP S i

........

%&m.\ﬁ

e

T W Ay A5 T

e p—

. _ ST _ s=ed h B o .:.‘". ,..

3 L. _ £ .m _ g 3 _ = b .‘*11 . __—_ =
e bl s bt S ST O e i i ! _ ;

B K db Ll
| _. h\ E | _ 5 3

I I IS R R i
_.....—.l _l. b *. ~...fm 3 _ Af B _1..... g iy L.n L ..._w_ T i J

i i 2

SOSE RIVER

i sy e em




3
|

CURITY
7077

CONFIDENTIAL -
5

' 5 _ 3 . .4 i oo ﬁ.lw.vtft.qu.l*.’!:l | 1 _
gty i I | N i i i i : ' s

£ n. s % SR % 4t ; i :
RuEnnn
_ 4 ‘.M_ /. ..-.’_....%.:T’... ..,w m..rx—. e
(O ._.flﬂ lrr.# VA

—— -
S
T
| .t
]
9

1
I
|

———_AMRorn FHrolh woter:

M AN uro/ Flood

N —

L T a e s S ———

N /4
f

~
r

e

g .«

4

ICN

777y AVerage c/rmne/?_aor‘r‘fbﬂ?;l!, el
— At flood N2 4

— -
. T ——

——— ——

g P

NFORMA
i

orance ~——— Nea? worer

e e Lot Gl e B
AP U 2ASYIOS 1y I

E MOUTH OF ALLER RIVEWW@®

+
T L

M ¢ o o e A i = — i " —— s e

3
2
R L8
w. m N o W
. ) W e S N 0 T RN _ﬂ fhoate It
EIEE AT ARG ESUNE ER AR NY XD RPEY
% Q Q § T < R IR 0 R SRR S S 8 S O P
m _ _ i i ; _ e s .._,._..h.._.._._ L _
f_ D=
_

KILOMETERS ABOV

————— o

Ll
S O

kB

R LY —

-
A

| |
; i 1 o _
T .. < _ w. il doodu ; : g
A “* m _ I i j _v. _ ) —. ! __... . _ . ! _m _ : .\.. _ _ _
- g H fe oo cepee o - e . = .‘PL. 3 . Uit el (TS ~y peees cfeem poe * .
P T T I PN OIS | [ T T T
; o e L] § Pt e g ll_Yl*l i R oy Sl Do ey 2k v + ~ B e TOtY TR IR
I I _ i _ : i | _ m ‘g b i ! _ m o g i @
- i 0 1B Jod il Het S romts _“ EEPEY b S, g 1 SRR U S S0 ad Y1 U T BN .
_ _ i ! _H___.. s NI RN ....._ | _..m...\‘. Al “” ! | . ! i | m
i e T o e s e R

e

)
i
|
E
!
4
i
T
S $
4 H
]
i
i
+
1]
i
—_ - W

i

4.

= g

X i TS 0 # KU % ] % 3 ... 4 Js

i 1 i i i B iy L TH fHet] & .

A & 7L.L_u(. 4854 RS-0 Ry ....JLP. i i iyt (doforpitors 4t , ﬁ:; ofrieidinal
L & A e . : e A i ;
: IHEIET FE : ' I A § i

i b it 3 el ih '

—— .——.--_.___; Dz = g

—Y‘ it

Sl . i I : e i
FERES B R T H Pkt R RN 1 ST B




e ——

-
. "~
N N

E_: . o ._‘ B
VER- ||

NGTON DISTRICT CORPS OF ENGINEER]
Date duz. 52| |-

yi A.
. + ; i - : -
- e — — & = <R

i - Sr i ey R r
: ~
r 4

1 1]

———

3

P
LEINE

Prapared by ______
Drgwn by. _ ALY

4
-~ i

E/A'A%QS‘TE 2
P
1

180

‘ =i el A
._ et ME._E: %&ﬂ?@e&& R P ey R
— iy gy
: SR x% h& u&ﬁw
| v _.I“. .
= ~

200

KILOMETERS ABOVE MOUTH OF ALLER RIVEH® D

..... it " : —— —— N +

e b S e 4B \E«\v u@f_

o e %@? —

R s _ 1 | o _. -

bt e b i D .wanﬁt
: i g 2

N /4

r

Artvichr flood NO &

UG dod pasiddiags ()

S~ Mor 17/g5 wr‘er_;

Py Averoge ctanrre/ HO*+1om7?
A Fure ! Flood

: -

h#hmh‘
3
N
1
|

—

220

..,m. b« \c\uus.\ I

URITY INFORMATION

I{o g4

CONFIDENTIAL

;f‘.

Ri@rﬂl?g

a
i ™~
r
T
4
b Bed
3: 'l
: ANV : : f_!

Do or lock

|
|
a8
%
W
!

e

Jerro!
\{

i

e

PN

i

Y
Aedin




= - o i

| ! | 4 | |
_l.*...:_ - o B R | h . |
__: b Lt |
R
Ft S S O | g
+ _ : —l ._. m tm. )
=0T S .- [
__

" CONFIDENTIAL
- SECURITY INFORMATION

|

} IS Y [
i
I

.x...11.:?..!1.:..!1..;..an..a.Tl._n
e Rt _ H.,T._.mwm,_ﬁw._._swumxb e
LA : i ook Gl E oo

e e b PR T EY P T e

m G T U )T - el I I I 1
_ it PAOP | LAEDYYPISIY
o i e o T e ] 8

S G N S I . | S

L bl

] . & a H
F w.u..h Ve ._.IIMI r .m,.-.. S R e
|| b :
|

MJT. .vl* =F . e . _. .“ el o -t
BIVRCE ST R I e | Sl A S N ol o .'Oo
| | | | { ! '
.. | i i ~ i | i > /
- ! L_|% ik ﬂuL .J_-M.w o __.. 5 |
- . EH 4 D) 0 O S B
* P | ' - p— ...l |.vtr..!.-i wad }— ' - P :
| | '
i - |

i -
.l‘: 3
‘ H = - e ‘q t
s M - —.I‘-: - !_ ’ s 2 e .
SR foomE H S S B |
LIMe: N VPN J9. N [ D)
= = 1 ] *
T T 5 i - - o
. l I
1
f__r_
¥
i B SHIPES AR NN T S
i
]
+
i

[_:4
s e e
“
=i
—1
£

-t .____i,_'__ St e

e =

ALLER RIVER

KILOMETERS ABOVE MOUTH OF




5

| : SR R IR TOE B “dpem- -

R R R e il
i S TR S O T | |w
. = _ : _ of ._ rd.L, e rtt it ....T. I m.vo fo it ..a.-*.)..w.. ! -
i : _ f il R S I g <

BUBIER < TN B Rt o 1 O ol 9 SO S T G R (R P

; N _ } e b e | [ m e I
ﬁ. gl . _ T ] : = __- B a2 w.m_ .-f..._.!. L. m..- “ | [ m i a.

U B .w. - : R NN -T._;.im:._..,_.

e _d. i : _ m 0”.0. _ “ | e
; i i i

gt (o

44
{

4
H 5
cem—— e — e —

1
]
ety

e
Brice shorink.
- SR

G

1
i e
. . i H
: :
F e
S
)

174

Al

rver

Darr or lock

ArF2rrciof Fre

Soriol

~—— NoFLrov A/

: : : y : :
e St

T~ Mear NP

- SUNE & : r .
....i_liix“ir.zw -lx S o = : T = 73 O e S @o

& M LI

“... : _ u\.%.&‘.mf. by
, il . UG Py sy Yo ~+ |

P ﬁ ST pes

s f%wiﬁkm&ﬁw@@%ﬂ‘

SRS S U] [T T I ) DR (PRI

IE f
57 -
.
i f
. : ﬁ. i
] !
ooyt de oo,
|
S S USSPyl [ PEC o T e i SO A (3 +
! v
3 SRS, (00 TR 08

* CONFIDENTIAL
" SEGURITY INFORMATION

] “

0 A O P

o) AT M
aE I 1
.“if % ]

s I Sannee =¥
i : : -

==
!
"“

KILOMETERS ABOVE MOUTH OF ALLER RIVER

= i
e e I : H :
) SRR e

1

e R o * Ol it IS

o e e &

———— e



e B s . N —

760

..\% Y </ 7
20 YIN LY —— .

RESTRICTED -
SECUSITY INFORMATION

e et ¢ Gt i .

T [ U TP SRR U . r— -———

g Py URAHSIYIOT MNY

g Py BINGS oMt~

vg py 2 26ab un\u\.n\aw _
[8u0) (097 J2SBA JAOUT LR s

VG PY (4G | o] e gl b et T
n\h W\ nW\ % : QNQ _§Pﬁ‘1if.!|]tn....lx.l.rrri 4 SRNOPN e e e wESTIEE BRI RPN B I

G (XS 2P/2/§1920 MN|..— 1 ' —t—

IR R 3 P 2 vt s, m— . ..,-..E.,-..J

KILOMETERS ABOVE MOUTH OF ALLER

b /)
1474
Vol
v
Vala
|4
Vo -
T
LN
L4
45

NI NDLITTS

=
T E T

= !
i

i

=+
T

= ':____"____'I._..%_.._ _._..___. R
: = et |

I
-t
f

LT
=3
{
: = iy
= SRS S, S A

L

i

1
41

t

|

| !
SIS S
i

e o PO

=
L
3= A i
'; = _—'—I ==
——




RESTRICTED
<EQYLITY INFORMATION

/a8y

wver x/mRc Ao 8
Brfa@e.srromwy creoronce
|

Yg Ly 4

o
. IAT0 M.
1. W24 FG20 AN

T
|
|
|
| é s
Ty Average f:&‘/hmnel bortorr .

UG PY UG

r

AFIOY LN

—~4-
e e e

WW S - S

ZER

49 Py 8INGEHIopt-

- L S

SET1OF 2

e

. SEGURHY-INFORMATION

- —

f@

Prspared by

.

Orqvm by =

G A

/60

PLATE ©

: i
= m.-.l.— ~-
- M 1 .
A bosinbes 4 ol o) - biat 200
|
: 1
i \ X )
= o ST
- s} : e b H . 5
t o | :
i I ) i
il by .{isio.nlﬂusl [N N T pe——
' i ! i
— )
. r it ' - ——
- ——— r=p + — -
)
% i
N O TN
- : foeom } %
R )| 4 e
i ] LA —
=
| |

007 25244 19041 A &,t _

: ; R U S |

A I— |

| | ¢ i

i A e o »
ol ot il

_ | i | | i |

g P PEg | i h ..*:....—T... iy

_ . _ _. : I
bsidedoabode Lobed. Bt

1 ; h | : blio
- ofeee q.. “ M I D ﬂ L
1 i

B0

. F 1 |
o S .._i,._ S E—
1 ' i

r— et ———
! !

i . I i } i
s e EIS S G

! \
SR, S eI M 8
3 1 1 H -

200

KILOMETERS ABOVE MOUTH OF ALLER RIVER

.._ _! i | I.h . ]
' . T 1 _—
H g s —§ - ..l..l.i.. - .v“ Ma .
: ; .W_ - . e
n " I H 1
1 1 T himhs
oy [ o R a.._...!_.T.. | _
! |:: [ |
— g N R PR -} 1+ — - .-y _. '
| . m __ jiedl Lol
e = IR LTI IR 4...En~.-.._... !
i 1 B L | o | !
|* ] ,. 1 e FLA [ b e +
K ol B
et o - l_.rnl : :Jﬁ-:_......ﬁl.'_l.l
L _ T G
i i 1 : | LI
| 6L O O
:<l_ i t iy : Tﬂ.j“l ! fald
| ) 1Y .... 18 Bl 1 i 1 t
,.,.._ il . -+ . h_.u _.:u.-._ = ~_u4|1
@_;_. it Hidl e o ,.WT Tt [ (166
ik 1il AV O T T

Y * = e g




t
1

-

CONFIDENTIAL .
SECUSITY INFORMATION

-

__.i_
_——
g
!
. | P
t
—— - —

3

25 — — -
_._.._.. - ! : :
— b
H '

f
fo e
—

e
' ]

!
1

_.?.. - I
t

§

| Y075 g PRy IoY

|
i
$
. | _
ol :
: LI ;
L d
-

Hrgh wovrer

fock .|

Aserope chormel bottorn

—————— Adzor woter
2 rnr

i
X
; [\
‘?___srz.éég '
v.
®
£t
ver jverrer?

%

_Brida showing char
ar

“Serval N
- Noturo/ Flood :_
—— 4, FAFscral food N &

R

—

e ————

B —

g p @ | T N

_ i g i- ; ;i i
. : beiaticdl of. L]
i b i "

IR IeE TN B .
il gt o el tilitl ol 1 fad sl i i

' . | : 1
. I : * . . !
TG S PR LG _ o] vviad _!._ YL YOS PR PRPVEY S0 T ST I
1 i d : I '

| i O bl g x_. 1
&stﬁuﬂ\ Qm.w @
i [ . ) i - i - ._ _. _”n... 1 :

AE /#

a0
KILOMETERS ABOVE MOUTH OF ALLER RIVER

e 3

"
{4

'}

2"
L

e —

1
——
— ——
L -

00

Y — i

L 2
=
i
|

i
s ¥
i SO .
. k4 :
1
i

/20

i
|

_f_l_.. e

3




e
b

-

;

‘

B e ]

P R §

ea e premes ek v =

&

CONFIDENTIAL
SECURITY INFORMAT‘ON-;

Lobodizal p ..__.
! il
ﬂ_ BiTRLR
o it

sl

e e

O TR TS S-S

il i i

-1
8 i

'

———

L.

4

|-

- ———

natedegn/R62

PLATE 7

i

—— e . - 3

Es- :lj :
"._,'.
—— —

.
.
|

ol D
by 4
awn by #2___

——— ————

{ -1 i
i S -
1

‘2
F
pZ

/]

7o

.- wore

”
‘"

ArriFiciol flood N2

_.'”

-.\

V.V 4 4
&0

e

(5

o
Al

e i % e

ABCVE MOUTH OF




: :;EM QRESTQ! CTED;Q:

"M panay - -y
Ll Vg LY R o Yy 4
e i T Tt O Vot <}
A P s N :
J i — 5 gl K e T
L JVAY. [ ) RowidS TN m gy - g
4 J ; e % o
83! 7 3
| - ’
[-S0T 3
i | ;‘
|
2
-4 o] 1 %
- =3
£ <

3

“od

NG

)

!
.

e Jowi

T BIVE A SR REFTRFNIE OF TET SNEET
e LARBER € p Agerns v o~
MARDS
- L
v R - - o
- - — o ro—t
4
34 N
w0 P .
"D DATA
* da Gume s Gre
- e a
— et A A

6 ne i IWeew

INDER TO ADJOMING SHEETS

LKS4 i LSET MER

oty

VRS
3 K83 L53.___/ MS3

7 o
Zela i

trse 1s2  wms2e

gt

INDEX 1O CORRESPONDING SHEETS
OF GSGS 44 CEURDPE {100 000

GLOSSARY

P ekt P
3

o L _"’“.

Condeaws Woed

Gremers




L Loy .
O s AWeem

OE T B0 AD OGS TS B
- K58 i 15&T MBA
g .
2 R
y K53 . {53 © M53
I it by ———
5 L2
! K52 L5 Mb2 ™
INDEL 10 CORRESPOMDING SHMEETS
OF G50 dam LEUOPE | 100 D00
P ey |
M.3 M.4 X
1 : /
Ill'. .
N3 Na
4
P3 Fa
4
=
&
L3
3ok 3
2
=
1
W |
GLOSSARY g
0 x
. n it 2
i [ Masnta R
| [ Srr— - -
o\ f . = i
/ ‘ | Fab Faet
i sonee fore s
| [ evirens
» i ! / ;...,.:. :.r."‘
5 i Nt rord
 —— ovn
l‘R (e o
i o drnten Bren
= Harts
L prTe— o e
e Hanih
Hoget "
[ [
Kapaiia Chagel
Lorche Churst
Rer chiad L e
Rid¥ . Rhppe T
Busts [
Lavbmaia Dovdusns Woag
[T
et =
: ¥ . Babes [ rasea) N = B )
T Ohatgarien e
e —
z g ::::1 Cantis -
‘; A “:“" ‘&-l-.«
T Y A |l Baery
; e T ot [
= Tk Pod
" Turm et b
. - Foress. Waug
e i VISION Wanass . - Waner
¥ «*‘:‘ me Headgua A E.F ] R
frtns £ e s o &% e i = FRESTR
. » 3 “rd =

Published By War Office, |
i seals

ALLER & LEINE RIVERS

FCRECAST OF POSSIBLE
INUNDATION

WASHINGTON DISTRICT CORPS OF ENGINEERS

T77 Dote Aug. 1952

Drawn by
PLATE 8




"h‘.’- B -

8

P

» ‘,L‘/_L__ e
g

- e - o —_———— - shaft mo . .
=~ s - i . R Y . g
é ' ——t_ 4 : ; ; ' : i
-z o 2 AT T e .l N . 1
Bormal water lovol_‘_‘"" SR t . . ; ; .
s
3 : el
! ¢t ]
N e
core control gallery
w!, =_.,
=l
.8 \ vater lsvsl
& TNy contrOI 11. 9 v ~ it e . . -
ik Sk S D v{’—,"ﬁ - ~ — “._«r,’ - ~ . Ty %' —
= Y e -8 - : :
P2 % 4 =

Tig. 1: Soese Dam -

stoaes fu:iu

. oy -

L L FIRR L

IS S -

Fig 111 Oder 4am - Hartz: Cross section of main dsm

éﬁhohtiu bouse

.. g ﬂ"
| |1 wehdrevl shats
valve shaft .
811 [ workiag gallery
Py i
rack || ;5::
2
\ 4

: i
STt
© 3 s e

,(-:9’-‘1&-

Pig. ¥V EKcker Dam: Cross secticn

Bigh vater level o .0 o R RN A S B g
ol S [ = = ! : i
: e T

—‘..J "’","ﬁﬂ‘-‘-&-r

Pig. 11 Soese Dam - Sectioa thru

~ross gsection of main dam

dan crest 383.00

el |
spillway channsl 1.',_l_i_7_1

f
|
i .

2
—

coatrol gallery

Fig. 1V Cder Dam - Hartz: <Cross sectio

valve house

Ref's
Fig I "Bautechni\®, Dec. 1936, p 756
g "I'Beuteclnik" Dec. 1936 p 752
;.: 8 FigIII "V DI ¢ Au(. 1936, p 1064
' Fig IV "Bautechnik®, Dec. 1936 p 753
FigV "V D I", Peb. 1948 ; p 38

caw e,




[ - = Shafh moo e om0 5 T el i o g e Ay 1 ;
. S e SN S I S R A : 3 5 5 foo [ ‘.
: N _1 i : ; : - shaft : ' E llvay channel
S S SR : R o 57
‘ ' ) : ; ' : S
e S { ¥ et T 7
L . ; e - i i L
core control gallery
“t.r 1.'.1 L S eeiE . . N “e .Y . - e v 4 L ’ K
N Pic. I1 Soese Dam - Sectiom thru concrete core from downetreans
ia 4dan
dam crest 383.00 service shaft
H 1 ' i ’ 1 T 'I 3 ". ’.’ s i :1. } %- o :l- J + ur']» A -:Ql.‘_:i»" 7.‘
f LDL - I ' | 73
‘ . 1' i { : trol !Lft | -
s e control e . r M
spillway channel . _t" 0 | 2 l : e
‘. ! i ! o __‘..._,-j
“ L - Jn , valve chasbor 4 . SOAtrol gallery
] ’--_vi'S;',.-\ L) - _i._ - - T
f—— - - [ coatrol gellery 'O  t ¢ % 3 %~  bottom outlet pipe
3 . i . r L. .
S 5L

' Figz. 1V Oder Dam = Hartz: Cross sectiom thru coacrete core from downstreas.
Boa of mia danm

ALLER & LEINE RIVERS
it SKETCHES

Fig I *Bautechnik®, Dec. 1936, p 756

Fig II"Bsutecnik®, Dec, 1936, p 752 : Y AMS
Fig ITT *V D I o, Aug. 1936, p 1064 VALLEY D
Fig IV "Bautectnik®, Dec. 1936 p 753 SHINGTON DISTRICT CORPS OF ENGINEERS
Pig ¥ *V D I", Peb. 1948 ; p 38 Sresonditi 0%
epared by L L 0ve L. /52
7 Drgwn by_ _ ____ _ _ -
FLATE 9

oo - . e i e -




PEVTV INTORMATION

crrt

o |

80

L]
-
-~

r K v |
b

@O0V 1 w0 ¥ tiend Ing0ut0
WVI0Y 80K - 1INQ0us 0

39

-~ 12w
-

[TX .3 U

w0@2 $6n0 1100 Bisie g [ [ I
i “ - |
we eboyon [+ B g |
o .3
8 .m = i
5 | i
-
€

8

4

- i

T

|

A
i
s [

b

| :
|
.-

L
1
N

2

E
(U1°1) w20 imisunp .l-.— I

_

® -
mv b
m
.3
|
_
'@ _ ==
uatnoybwiddog A’
SusbM 10 A ON VIO -§-

!

-
aBuoin 10 p ONTWOI
s 8

ot
9 F I AN N
SUsBH 40 LA ON w307 3

sw3 sy sese ebprig

.- - _. oy e oot - ‘l ;

Zon mien ijaeg

uen L5

IyDu| YIUQuuuD N

#a0u| wI0Q 0

009 Aejos

loadiu .......--..pu.m.-.o...f b7 3.“0_-.:@5 19we3 N
1omybi wieg -veuQ 040 008p11Q 10ve)

Wiy Buidwng  eddi ey ibao #bpuig 10we)
visiieg io Tpug 1owe)

000 419j0§

100 4ineg
outig et -

"o ____:_-H L

‘hon hwisstl - —
e T e

wOoZI'ienD ji01dsayIs § veirei
w021 ‘donD Fvesa .

sloap

~ wgIT ‘lenp ‘Weaws]
=0y ‘fenp

— e .

wopn — - -

L wep 'isaD WSSy ‘weg 4ueed

&
m.._,l. woq 00 w0 WOO! ‘4enD 3200 OYRIE — -~
I ~=- wo0i'lead weQ uswPeg
- wOsC onD weg wwed
d e ‘isap v3eQ Peef - ———
m. w O lend »--sh" ﬂ"ﬂ!ﬂ o - g
w € ‘lead weg Hiusem i

1ove

R - o ; wOEs ! “lenD snswnm 0| w300 Apd
w Oy doaD I 0 1300 WANGNSY

N wQze ‘denp 10Isunm 18y V2] ML)

wOG 1onD w200 epiayueppe)
w0¢ ‘4ongQ  GauIM 48 ¥d0Q

21 wOgZ Aenp w300 Men.M
w 01 ‘lenp

wog o8 w0 w g lead uvl.Aqubwy -
weg'donD w300 wRSQUIUYD)
o1 wiZi'ioap w330 s00m ISUUBA — -

wiEIAen] vepueg

wyitheat w3oQ 10Buppi

3

1)

p

w0019 02€ ‘sionp sy3eQ

——- w O ‘heny seBu] - ——

e WGRT'AOAG BV - -

. |ewgIY SPURBWED | wARIOM - —— -

#
#
ﬂ._ wp'lend ROy -—— —— — —— B
#

i @ 0Q ‘080 eI — -
- wop'ieeD ¥eQ Wpeapussbieg -~

———— @y ‘le8D VeEueny'Weg weN — ——
f— — -— ‘@OEI ‘donp VeI PeQ wae§ — ——— -

- w00E ‘lenD Wl PN ———— ————{ ¥

| ‘w00 ion0 yoeQ velieqpe - — -

- wOIZ ieag YOINOYPIMARE ‘1300 VAN ———— ]

druuH 0 1300 Medn

ubuwipn 2

4 u - =

F 4

L 1)

s & o ¥ oauE LJ4 JJEEE

|
=

w0y 'lenp w300 Hoyls

‘w002 ‘ienD w30Q wei0

wey ‘onD y30Q wwtwean
: w09 ‘ieaD w3eC wisi'eg -
‘wWOOL'AORD 90017 0uoew 3 - 94307 “peC 180%
‘@04 “hend y3eQ yoybwie
R WO YD WINQ yipy -
- ‘w0 Aend ‘4300 NP0 -
o 4—— - -~ wOZ ‘tead 1300 bing sy

o

- ®

|

L2 weOt ‘shen0 _10121A, 4387 ‘1380
pmmms s = WO®9 NA ON W30 Jeev denD

- w0ig ' honp
g

[~

%
J 0% 4eno

2 w 0@l ‘kenp
,;/./
5 /

2 w ot ' denp
.,,;,lumn

w0y "dend wieq wees)

n wO i'bend 9y dnin yIupsuy ‘v

Bunmasnaiee;

] 2 S

.

»
- - M
£ L
e - - s,
o e © - E
> -, -
* w £
w » <[

o

o

o

- iy Suigy B4 4o wueg

Distonces Km
Ports
Docks
ond
Places

mpr) Bven ‘v3dg wiey ——

T——w g1 “shoad _Bmpa Biven_ eudeZ o v3eQ wed —

TTT =T WO00G 'ieap ‘weq wesnsylurwy -

\lar.."w.o-.i

At - - ¥ S0 13 O v ouieg Hverien 112009 Buesd -

WOZP'APD SumM Swam St sbLasuBeuItH 1200 199] —

DA - WO 1) ORI S BB U LB BN | 1300 - o

Wi 0NN eRensasd ‘yieQ —

wOO0! ‘lenn f ¥y snsabieg ssubydiwueteh .ilt

: ‘w008 688D NISwWIg 1019 URILAR) “§3eQ -

-+ (ooo.tso}gwq noglueg mwedion ‘4300 —
~ .- - ‘sdonm ey I UeN |89 jo

= - 00?*!.0 % v ..-._.-.- !-’Qc!n

8 [\ WOV ASR0 MARISN S0 7) O ¥ Su8a WIS - 910 L BN V00 WET-

~ SOUNHIG SBIOT | ISITLSas) ‘Y300

; D we .-.l.o.o.o. .l.o.-;.l.w...v.o‘w

ef \ wor'ion0 daiung e vesnevbursey 9 ¥ tveabiog ‘v3eg

: wOre'dond 9y seydebisquery ‘e - o]
wOst e 100,00 v wrtyrm Buou_ uiseaviondieg ween] 1300 3
= w085 "l0nd _sipse3ve)_ O v - seabmg ‘veg —

. WG 4000 mmwnen 10wdNI0009 ‘00 - — —
/ = o3z fenp

ST

bimgamQ o pog—— —— ———

by — ——

with docking focilities

s |

q';’l.
Fiuoeuseiges Meigesk e o La& Ly fex €24

e
+
o

gns

Bank

Canol

Dortmund-Ems

Herne
Bronch

Cencli

Rnhine-Herne Canol

al-:)

Corals

15 -8




L] ' *
5 g o () voyd's y .d:¥ o
] K o
| | ¥ m.
} | ¥ ;
i 2 © | .
o |
] i -
_ # "
& 3 4oAD weQsL.810y .
< F3 o )
v e ! o = g
- = | iong
8 . WY s DIRRS) 1400y - ueingIe) = v @
s - ' reep 3 ¥
” ~ . - i donp u (4]
pidive Bl = ... (] o = ®
- 24 , z
;. k !
upRUnIE e N2y L, i unassaqy iy [
s 1
N o ¥ TTTIVEL] i :
m m “ (2 voudiS b S H wepuem 2 "
. : - — W 000! "loap Bismydimune.g = -m 9
eiseapem 101 ON W07 o .nwrl : ” > woud § o s8N0 3 . iju. xaat bl “ ’
s 2 b t. Y - - LULEL L) 1 i
. w ) e - _ . 10u0 IuTi@ LI0PUdLOH (PEISuenINIE i ! i
| 8 4 o 0ud S y ien(-eny opmal I . __
p b _ i
] - - ]
! = . 1oLoM | ® [
| . H. wieg |2 |
! - o o WUOE YIBS ' w OOC “AOAD WIS LM BN ‘J |
v e 2 * 2 w09 ¥’ w0Ze 1°160n0  w30Q Suusivim u |
: R ] :
- - | X, & wnyeg ¥ |
e 00 TCABAL wRI0) Wil EBe - ] L} l M.
m E/ ML ELY " _
b # 2 _
352 1000 vaseg e, taig poutiraere o i V - whiuen ¥ |
- : - !
WO W04 22485 10 sonn f “ . . _ L/ 3 vediog 1 _
. i
wg2 w307 (PLIVED B RTTo R MR L1 ] m *s _\ - 66! ‘honD (1unig 4s0i0d) 1O WP WBaHON 4300 1
) wtl g il .Nu_ re b s “ BUBD L IIDIG WA REBi o iOwooo‘_—l”o .u. _
¢ @ “ st O 2 . i
i 4 2 s 1 wia = _ |
/) “« e a0H - 5} i |
- -
A Ul L Ve my DrQuapyim 4 EI __ T H._ ;
_ - woee ‘torg Birqup » —||J "
_v L Congi nburn)  0ued wdueug Biranm [ _ '
=4
! U_ - W OP2 'AOAD  WBIUETIO N - BAOUUDH o _
w 3GR LorD w.uQ wD . - SRAOUWUDH ! [ wgi dond 817 - IBAOUNDM ] ! "
° g 2 8 wWOGl (onD |BIusuIw0) o | | |
w One " 4orD - . A | “__ o 1.0.._.-:..0 2 wieQ wwug onf Vi
WG el 0IBIN G wide wwh) — . = ﬁ,-._...n . g ’ w 00w 'loag .u“ﬂoﬂu-.-o.“‘ .t-o.:_ox- . u _
Dt ubloie T . S [ - 31 wO@ POISABN Ty 4O doAD 1 |
. oy + € L/ W GIClINeM uaDUBON | lBAD BaoUVOM [ |
2 ¥ .._-uo.._ 1 | .W - o 1.\ l ON 300 dnyeg ”;1 w(g tond ueqio9 b “ _
wCopZ ooy stonn gy o 2 & i e eGP Z dindeka L4 et I
il 2 : L WA 0) ) AN S aar e w OC! konn uesw 80 w !
e s | £ 15 n.m\...t._ g :._..ma . wOgL fenD spuvey - - —— qa] !
_.\. g ” _ v 1I0u0Y yiLc.f Lvepur m w00E LOND sewwng o = 1 -
o - _ - |
" -4 |
- - _ m.. o wOgIeAYy - —— R [ [
L __ﬁ__ &
- ¢ i o s R ]
N _ ¥ o= e MR e e —eeed
I 2 i
g ___ y JEm—— Wy - - —{ _
(&) __ h 18 K ——— ‘w g 'iosd viloyssegseg -—-—————1 I |
| n 1 2
I — .
' D . Mm m..l-.:--.-li-ill.lo..!! ——— =] 9 |
1 »
B a% |
N E 3 mﬂ ”.v. — e —— wOf!'ieng sebopi —- -
= § I 4 cm .
L 2 - 24 I
) _ s ) e —— wog'ienp puseesy -— ————{ ¥ i
B ~§ o up Lisyes #
——_ 3 8
. 3 3 . w03y ‘ionp 00 -wepmpmy ———————1 &
- '} s : gt s e i B—
T - AN S| By ¥OII30UNDD Wi i — Y. i vepnim —_—— e = e -
1000 i Oy Wi :uux: e /= 'w00) 1880 138 vEPUIR ] o b
- 1207 117 e vabei w e — ‘wg9) 'OnD oM eRpER — | ¥ °
! 3 - - — wog'tonp vewoy — — — -— -~ —-—1 1| € I
[ -] 1"
(&)
EH - wop'end yp ————— ———1 V|
L
— L]
0 L J
" h—————————— ‘@ 0f!'ionD rpeeee) — ————— ¥
(TR x
@) _
L ]
' ——— wog!I'ienD P ® - L 3
[ u - — w0g ‘isn) ey ——————— | ¥ W
_ ]
. ! — t ‘.
b | L ! B —— ey NN —— .
| — - wpes —_— 1
| | w03 'leng 2 ree
p | 0 | *
@ | ~ eane .
— wop'd wesasgbursey ——————————1
a. ” H— - 30 - — ¥
| | 1
8 _ $————— woni'ie0p 1seitengss 9 wieg ———3
s 3 w p—————————— w03 ‘ieaD Suvesp [
wOOr "' wh i WD yIemeviD a S
93¢ SN0 - WRIOUS) A b8
w02 "loap w200 Musgeng m 1
: ¥ w0g) 4000 seide) ——————— | ¥
0oy shenen mu il B Ot 'dsed
- - ] .
-4 .-.h---- IR S N O - siad .ﬂ.
M “ _u T w0 Daps B} —————— (swey spmest) uneca
- B
< #
C:
] S |
| -
0Oz | ¥
Ll s _
13 .
_ — m : # wgs'issn ewey
m O c _




—_—t— .

“NAVIGABLE WATER'.

WAYS OF GERMANY

S.E.S. 128, O.C.E.
August,

Reproduced from

U.S.A.,
1944,

=
L2
) \
5
e
. 73
= 4
s 3
3 3
S
&
28
.
A
L 3
f

DiACRANNATIC NAP
[
THE MITTELLAND CaNaL

-
— »
2
.,
S =
,..~ * ,|~Vv
L
%
_ ;
[y
)
- \
b

o~y -

LTIV I %

velbo 102 oN O

L
¢ °
3 &
-
10018-a1,00Mm 40 1 Ot 1OCT wr .nw. S m
- (=] -
- Pitd 1.
- 8 d”
4 ©
S w
s %
T3
w00 040AD SY3Q WusIP Ik T 1] ’
352 110n0 vesmo-poubaig siousivieere - 4 . 8
P :
wOD 'WesD 820005 10 doan b« T,
{ s
o °
w02 ‘%201 waog ureQ Je. ) 830N ¢ s [
9307 werog e X SN
2 -”
;
S 3
- -

UaIILOUY 40 -.CTY vim BinQUIPUIN

w099 4040 0( vepuUI . s0A0W

0
!‘
EOQv.;o:O- -4-
WOC) '40A0 0MWITT Wte WAy =

o v By Oy e L2s
1307 bupuedeese T b,
i 2

w O 0j04 ‘elenp 2 / 2 8
002 1 LR e

-

BANAL.

1040401 ) 1009 SULIOBUIYONM

o 8413 2yl 1040 sBpug 10uE)
100D YIU0IG dedudIuioy

- o - 02003980 800 20029 _ocom“
fomybin n0QI3 - v2a210@ s0a0 oBpsg WueD * ]

101040 1009 dtuduioy

38 00

e 46 80

T{wegrtuibeeny

3 | 8
5| 3
M -]
ANe °
3 H
° o
3
H 2
o 3
z § —-—
£ & Tt
3 2 Ll
I ENiE e
_ m 5 g 323
_ RIS 2
3 zzf
[+

e ——— e

IConol Bridge over Dendersen-Hesen -

2463

. Stresse

i
e e e
H

‘zus-lc"" Bridge over Frigdrich Wihcim

2437 Conal Bridge over Werltstretse

2438 Condl Bridge Oover me Wosel

!

-

— g

CANAL

RESTRICTED
SECURITY INFORMATION

PROFILE
MITTELLAND
WASHINGTON DISTRICT CORPS OF
Prapored by Jo LA _

| Cong! 8ridgs over Dendersen Commer

IZQYI |
L1

| somp Roeod

S
lo,l

ALLER 8 LEINE RIVERS

|
b

Emm

Date Aug /952
PLATE O

own by _

Stum»

€ %2 %

2109 L0408

voyadig y IV

voNdI§ by unys

wowc's y 100

10U0D YIUT:G JIOPUBICH iPBIUINISG
voyd §  seD-Bny ’

LN 8j09 :o..o.a e .m.

N v 0 Sy WA 008p1.Q 0ue)
9 YN 309 *i10,05
1060 YIU0.B wepuUY

&t AN, I I e T S )

L

410
e

— = DV I:0N-0P) 2101000 - S B

R

393
A

360

3

3ro

S £ 2

o

39

320

“quBq yI00 ' wOOE ‘4M0  ¥30Q PuAM BPeS) -- -
T wOSP N w028 1 040ND 400 Buusiwem — - - -

343

340

333

WHEI CABAD (1v01g WIBIBY)  NONIWIUPOUY WS OY TN

IR L i e * ) —_— e
" j0409 Wavosg Ginqeiny OSY.SeNDERMee: N

W 002 ‘LOAD WO IEUREION - MABWON - —— e

1940) 0 |l g |OW
SLIDBVOIYON — -

[

1$eaa) 0913 1Y i

(VOQOIOUIPION) VRS OUPIO AN S=ihE e

veburiong - - —— —

Wna®) - ——————— oo

vebunipy _ =

AORQD voea0.0)03

AoaD - .
v0/10Q10) e
- 1nQeep )
AonQ o Lo
WO I0P 0

uneselY - —~
100Q%ndeg . . - - 4
vepuom - - e

w 000! ‘Lo Bise yduntug -
ISUOIOM -

OPOMINIOA - ————— . I.I....J
SneIpvem . -
yopRay - = 2 E

<
HO10M
wing - - - —

T —

weyeQ - 8 A v

[ cff.a:

1PI10NIAYIS £ —_ -

waIgelm - R

wbog — - — - —e

m- wpo9'ieng - ———————
wwey
e —-
w0 —

—

—WGIUOND (917 - a0uuly - - —- — —— — ]
- = WOG 4RO 35—

W00 WORN'TIEND 2 Y300 WG — ———
w O0PZ'8n]) 1300 PioN ideouven - —— — . - |
ST wegienp =
T T W08 IPOISAON Bin 8 Ao — —— — —
W LIC(Io0m VO IBNPAN ) LaND 0souveN — — ——
el ‘WOP UOND WOIQD —— — - ——— e ]
—_- apey — ]
w 0G| ‘40nD veen 00 ‘.
— w0ss 'enQ epuyon - - - E

—TT W00 "R sy =
= - ORI AN e |

- —— et i\ﬂ_ "9!1‘1'!'!"]

Canol

2K &J
Weser-E!'!Dbe

€ - E®J ECX

——-

J KR URJIIE JEE X
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SECU-TY NEQRMATION
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Fige 15=7
Standard Cross Sections of the lMittelland Canal in Cuts, {
on, Embankments, and Under Bridges

F - Wet cross section of canal priam
T = Woet cross section of boat

B « Canal width at the surface, at regulation water level

b - Berm r
L - Horizontal clearance between abutments RESTR|CTE._)
SECURITY INFORMAT N
On newly constructed German canals the ratio T:F is key:
within the limits of 1:4 or 1:5.

REPRODUCED FROY "RAVIGABLE WATERWAYS OF GERMANY® ALLER & LEINE RIVERS

S.3.S. 128, 0.C.E., U.S.A., ATGUST, 194b.
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EXMIBLT B°
IESGRIFTION OF WATERCOWRSE AND CONPRQL STRICT IRESH

The Allsr River

o B

The loins River

#Wbotracted and Translated from "Stromgebiet dor Weser und Ems,
Einwirklung auf der Wasserfuslrung® (Riwer Baaina of the Weser
and Ems, Influsnce of Flow), Military Gecgraply ("l-0so")
Training Manmel H, Dv, g« 33a, Gemsral Staff of German Army,
Sastion 9, Berlin 1937,
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TomE e

~ THE ALLER RIV.E
O

1. Descrintion of the Watercowxrse.

a. Above Celle mith ite Tributaries :
‘4
. (Ocker, Fuhse, Ise, etc.) 4
‘ Mean Hizh
: Lov Middlec Navigeblc
Discharge at water Viater vater i
m3/s m3/s a 3/s
‘ Lenglingen 6.1 15 60 i
Bannetze 15 32 100 . !
llade:storf (uncontrolled 36 108 250 ?
Verden 43 110 300 H

The velocity at MNW is up to 0.95 m/c
‘ HW n nn 1.1 L]
HschW nn 1035 »

The Aller is not navigable abovo Cclle, Asido from high vatcr
and two nools of 150 &nd 170 hoctarcs at Grifhorn and Mucdcn, and
without the erection of new installations, thc rilitary obstacle is
hardly of importancc.

Icc seldom rorms,

| The river bed is mostly sandy.

Fording is possible in straight rcachcs.,

‘ Betweon Bockelskamp and Celle fhc riv:r sprcads out; thcreforc,
it is shallow: tho romoinder is irregular; concavo banks are mostly
stcep (up to 4 m high), convex banks arc mosily flat,

. - Betweon Wolfsburg end Gifhorn in the Aller Deprossiocn, thc bot-
tom is unsteble and is passable for horocs £ng motor vchicles only in
the valley floor; bclow Gifhorn, it is mostly scndy and also pascablc.

Mj@m&.&m‘ sttt b o

Largcer sidc canals Length width Dcpt
n n n

N A g | o———

1. Allor Diversion Canal, bctween
Weybausen and Brenneckenbtrueck 19 20 1-3

2., Wicnhaeuscn Mill Canal, bclow
Langlingon up to wicnhaeuscn G4 15 1.2-1,5

PURIPER STy WSS L
. [t Smate
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Icinc mouth it is canalizcd, bclow it is built for 350-ton vcsscls,
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b. From Ccllc to thc Houth at the Woscr.

From Cellc (River knm 0,0), it is navigable. Abovc ihe

at Mi up to 600 ton.

Beteen Verden (River km 113.0) and thc nouth, a strong
increcasc in strcam velocity may appcar, vhen thc lov: s*agc of the
Woscr mocts the high flow of thc Aller, which is oftcn tho casc.,

In the rcverse condition (high Wescr stagc with small flow

in thc Aller), a backwash of thc Wescr is obscrved up to Verden,

Lorgo overdepths (up to 5m) crxist on thc convox bunks,

Tho width up to Ccllo is 5~60m, fron Ccllc to thc nouth

22=70 n,

Abovc Cclle it is fordablc nowhcerc.

Thc subgrzdo consists of finc sand cnd is thereforeo un-

stable,

Thc banks arc sandy cll the wey through thc foroland
(Heido); stoep and rocky slopes arc seldom if cver found.

Vallcy flats arc unovon across tho coursc,

II. pPoacc¢time Regulatiop and Utilizatjion of thc Flou.

1.

Se A v tlc cS.
(Okcr, Fuhsc, Isc, ctc.)

Thce follcwing arc control structurcs on the Aller:

Abovc Cclle
Unit
map Objcct
no. no. C Soscription
de 52 137 Lock with a welk, aborc Gifhorn
’ ror povir production for opcra-
ting e mill
b. 62 138 Lock wi‘h a tridgo, at Diock-

horst abovc routh of Isc (Pur-
posc sanc as la)
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Unit
man Objcet River
no. no. k.,
Ceo 62 10b Lock with a bridge, at Lenglin;cn,
for power production for Woin-
haouscn flour and saw nills end
irrigation 4844
d. Lock at Oppcrheuscn, serves for
: irrigetion of Osicorbruch necadows,
cest of Altonccllc
Ce. Dorein-Fiscal Den in Cellce, for

powcr production for the Domein-
Fiscel kill and for tho city and
for tho pepor factory at Drcwscn,
also it fceds the hegnus City and
Castlc ditch for hygionic purposcs.,

A1l the control structures aro hand opcrated end ecrc without
significancc for tho flow in tho nmavigeblc roach.

2. Beclow Colle

Tho following arc the nost irportant coutrol structurcs:

Unit : |

nap Objcct i ' River

no. no., _ besceription km,
a. 61 56b Dan, Oldau 4.8

' ' ' |

b. 51 5%9b " Bannctzo 26.8 i
C. 51 62b " lLerklondorf 38,2 :
é. 61 65b " Hedenstorf 49.7 i

Bcsidcs that stored by thesc control structures, thcerc is no
other water stored in the Aller watcrshed,

The dans sorve to inprove tro navigation of tho Allcr up to
Cellc harbor; also trc Oldau end liorklondorf Dens gencrato clectric
poviCT .

¢ ey ———

IIT. Yarferc Changes in the Flow. ; l
a. Above Colle with tro Tributarjcs. ;
y '
(Oker, Puhsc, Isc, ote, !
RESTRICTED
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With the help of tenporary instelletions, the maximun wine Y\

ter water stege of the locks at Gifhorn and Dickhorst ean be in-

crcased about 20 cn. forming floodod arcas totaling from 320 to

400 hcctares, If a tcomporary dam were crocced beclow Brencckenbruock

{about Rivcr km. 32 ncar tho tridgo at Hep No. 62, Objcct No. 8), to=

gether vith the dans at Gifhorn end Diokkorst, thc artificisl inun- -

dation of a 20 knercach of tho Aller Valloy to a width of zbout 400 |
. n wouid result, but only when the fiow is sufficicnt, vhich at low ‘
i stagee is doubtful.

By suddenly rcleasing this storago a denaging vwavc of short
durction would be genoratod below Mueden (River kn about 49.5), which
could be repcated every 2-3 days ct Middlc ':ator.

When at High Yatcr tho Aller water lovel lios above t'c swur-
rounding land, lying so that a penetration of the left Allcr dikes
bectwoen Flottmer and the Cclle~Gifhorn railroad den will produce an
artificial flooding of thc arca between Flettnar up to Klcine Eicke-
lingon Wringing about tho partial discharge of High Yctor to the
Fuhsc Lowlands, Thies would, howover, bosidos cndangcring thce vile
lages of Flettmar, Hohnabostel, Fornhavekest, Poculmennshavckost,
and Sandlingen, causc great cultural damsgc, particularly o farn-
lond.” If the dams arc wrocked or made inoporative fron cnery action,
the opcration of flour mills and irrigction would be stoppced. With
longcr duretion, the damages of drouth should bo considored, cspccicl-
ly in the higher arcas.

The tributeries of the Aller above Ccllc, such as Oker,
Fuhse, etc., arc not navigoble. Fith thc snallcr dams; it is nnt
possible to inundate large arecs,

The Obcrharzer Ponds (Tciche), wcst of Altcnau, would proe
ducc & floodwove of o fev hours duretion if the dams werc cut; howe
cver, this world heve 1ittle cffcci, oxcept t~ put the war factory
i "tanm@® omnt of ordcr.

! b. From Collc yp to thc Junction with the heser.

| Thc nornal damning cen be raiscd by closing tho weirs cond {
| neking the turbines inepcretive so tre lowland arces along both
' banks will be inundated., Thec opening of tho High %ater intakcs, and
if nocossary, by cutting the lou~benk dikes cbove tho Bannctze cnd
l Mrrklendorf Dones will incroasc tro floocded aroc.

| Both tho Bannetzc cnd Hadcnstori Denms ccn be raisce about

40 cn, the Marklondorf Den about 20 cn, above the peacetinc lcvel,

vithout any spccial supcrstructurc. Furthernmore, all four cams can !
bc reisod about 20 cn highes by rcans of a superstructurc. Thc tops |
of tho danms arc not proparcd ond must be specially constructed. 4 :
brczk in tho dac procucing a highcr stage is not to be feered, be-

cause tho founcdation is strong enough.
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A further inundetion of the loviand, irndependent frun the
camning of the river, can bec mroduced by damning the mursrous drain
Aitches on both sidce (obstructing vro fut~ker +2 the o¥isuing
concuits). -

It is not possible to orcatc an offcetive floo” wove,
p

Tho coptying of thc pools of the fowr dams below Celle,
woul’ causc the halting of navigation and pow.r genoretion, there-
with hindcring thc transportection of o0il nocessary to the war cffort.

RESTRICTED
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Aller River
SECURITY INFORMATION P1of3pp
dlier River Enou__s_igg_?nce Downstreas) . DESCRIPTION OF CONTROL STRUCTURRS -
‘ L _Pool Data 4 lock 4 Dam Deta __ _Operation Effects
location Sheet Mo,® | Coatrol Structure 'A'. Dackvater Exteat d. Headwater klev., 'a. Locx "a. N1l Closure
River km | Oby. Wo. | (Mame & Purpose) b. Peool ¥Width o. Tcitlwater Blev. b, Das | b. Full Opeaing Remarks
—+ ; ¢4 Poo) DSepth o, Beddpeway . c, Aesociated Resuilts i
o1 2 K L b L3 5 - R 6 i
E of Gifnora 62 Aller Lock a. 3 k» b, Pile clusters. s. I'pstreas: Sizultameous £e. By flooding,
28.6 xm 137 Powver b. 1200 » (Ia vinter, east of Gifnoras 6 movatle woodea operation of this lock other thaa duriag
(according to Irrigatios of on Aller and lse Rivers gates. Sandsuehlea Lock and the the wiater, the
the *Vaeser- Aller lowlaads 30 8 (Ia winter, south of HNeuhaus Leagth 14.0 a. Cardemaps Kill and lock 2ille at Gifhora 8
duch”) oa Aller River. ¢. Roadway 2.5 ». would produce the winter would bde shut dowa
c. mqg?m: Bast of Nifhora: (Ia stage of 52.18 mf¥K and uatil the flew
winter) 2.25 » (channel), 0.60 » fleod 170 hectares of the recedeos t0 aorwal
(fleod plain). Senth of Neuhaus: (Ia Aller and Ise lowlamde vinter stages.
wviater) .90 » (chammel), 0.0 » 0.6 n dvep.
{floed plain) Dowvastrean: At Bremmeckea- .
4. 51.30 apX¥ (Summer) hrueck (at south of Aller
52.18 afMN (Vinter) Canal) the river bed would
e, 49,60 nf NN bde 4ry in a short time.
b. Upstream: VWould retura to
matural flowv,
Dovmgt-eam Rapid opening
would flood the Aller River
Valley from Mimdea to Diek-
horst. After the wave re-
redes, the stage would bde
loversad to base fiow.
c. Dasage t0 agriculture fros
loag periods of closure
(ezcept duriag vimter-
15 Oct.=) March, aleo by
repsated overflowiag of
the land, -
3 [}
l1a Gifhora 62 Cardeasps Mill 8. 2.5 km d. Magoary side walls, a.-c. Same as above.
0.6 km above 138 aad lock be=C. ¥idths and depths, same as adove the rest, wood.
the mouth of (Cardenapsmushlen- d. 51.45 nf)¥N (summer) 8 gates. ,
the Ise River schleuse) $2.18 nf¥¥ (winter) Leagth S a.
Power o. 49,60 wfNE
Irrigation

s Geaeral map refereace
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DESCRIXTIGN Oy CCMTRCL STRUCTUMES =~

Aller River pasia (sequeace Downstreas)

Pool Data

-

— e s

Alier Xiver
pa2of 3 pp

wek & Dar Cate

'fheratxct.iffects

Location [Sheet Po,® Coatrol Structure a. Backwater Bxtent d. Headwater a.e¥. ,&. i0Ck “a. Rl Slosure e
River km | (b, ko, (Mame & Purposs) b. Pool width e. Tailwater Klev. [b. Dam b. Wull dpering Remarks
! ¢, Pool Depth c. bridgeway . L. Associated -esults
—d 1 2 _3 4 NS N ST 2
At langliagen _62 Aller lock (Aller- . J kn b. Dam anc wing-wails . ";siream At winter stage
“o.b ka 10a schleuse) b, 300-500 s (Dieknorst to Ztteadbuettel) of masoary, - W47.30 ®mpNN) of the Allsr
(according to Pewsr for Diex- c. 2.25 m» wooder gates with ani Muehlen Locks, would
the "Waeser- horst M1l d. 47.90 mfN¥ iror lifting flood 150 hectares of
buch®) Irrigatioa of o. 45.00 nfdy devices. Ailer lowland.
4ller loviaads Length 2.~ =m. Dowvas'ream For a short
¢. Roadway 5 m. tine tne grouriwater
Valkway (.25 2.7 @ level would be lowered
un'til the appearance of
seepage from the Cker
River, the mouth of which
is abcut 700 a adove the 5
mill,
V. Uretreas: Same as for
Aller Lock at Gifnors.
Dowastream: Napid empty- -
ing trrough Aller amd
Puehlen lLocks would flood
the Aller Valiey fros
Diekherst to Xtamhof aad
below ‘anglingea to
Wiemi.ausen.
c. Agriculturs) damage~sane
as Aller Lock at Gifhorm,
Ploodisg beicw langlingen
to Wiemhausea could bdbe *
prevested dv timely opening
of Alier locks delow lang-
lingens and at {(opershausea.
Bast of Oldau _§) Oldau Dem a. 14,5 kn a. Concrete with a. Upstrean: Imcrease ia the Destructions: Bleck-
4.8 km 56 (Staustufe) b. 17 a (km 1.0) vitrified facling. stage. iag of the eperatiag
Power 31 & (km ?.0) Iron riter ga‘e. ccwastream. Temporary machisery for the
Navigation 49 a (km 14.2) Chamber, leagth lovering of stage. veir gates and leck
6. 1.5 ma (max. at km 1.0) 165 m, wiath 1-,5. bv. L streas 3eductica im the gates, or Dy bdlast-
2 a (max. at km 7.0) Gate 10 =. wvater .evel. ing the large gate-
3.8 a (max. at km 14.2) b. Coacrete with c. loundati.n 0f river low= 11fts and a pair of
; d. 32.80 sfMN = vitrified fasing. lards. Yeesels §n Celle lock gatse.
- o. 30.01 mfWN ()ONV) Iros weir struc- Farbor ssd (ldau shelter

® Gesera]l mmp refarsace

tnwre. Vertica. 1lift
gate witn L double
wickets. _ength

30 m.
¢. Walkway . = over
both,
Pcwerhouse 7 turlieee
-."_f.‘"ja_l.“.eah angt v
Ly o £
TH>tel dsi. . ThRje ¥
S+ L0 awh

hartor would de grouaded.
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E i J _ RESTR!CTED Aller River
= SECUKITY {N ORMATION P Jof 3 pp
b nce Dowmit =) DRSCRIPTICN OP CON™®OI STRUCTURES - f
' - - Fool Deta. .. : lock & Dam Data  Cperatios Bffects 55 :
locatiea Coatrel Structure a. Backwater Exteat ¢. Headwater Elev. a. lock a. Pull Closure 4
Rver ¥ | O3, Mo, (Mame & Purpoee) d. Pool Width eo. Tailwater EBlev. b. Dasm b. Pull Opeaing Remarke E
c. Poo] Depth c. Brid c. Aggocigted Regult '
T 2 o —— b T G- AU ST -3 = T
B of Baanctise Banastse Dam 8. 12 km a. Concrete with a.=c, Same 88 "Cldau Danm.* t *a: Szme as
! 26.8 km %5 (Staustufe) b. 22 a (km 16) vitrified facing. *0ldau Dex.®
' Navigatioca 81 u (km 23) Iros miter gate.
‘ W a (kn 26) Same as at "Cldau
€. 15 » (max, at k» i6) Lock,” river ks
] 2.9 » (max, at ka 23) 16.3.
[ 3 » (max, at km 26) Y. Same as at "Cldau
d. 29.57 mfMN Dap.” length
Q o. 27.53 -}n‘ (MNw) 37.5 =,
: e. Vaikway 1 m on bdetd
" W of é& Mnrklendorf Dam a. 11.4 ka a. Coacrete lock. 8.~c. Same as "Cldau Dam.” Destructios: Same as
Markieadorf (Stamstufe) b. 33 = (ka 28.0) Iros miter gate. *Oldau Dam.*
‘ 36.2 m Pover 4 a (km 33.5) Chagter, lemyth
Mavigatios 61 » (km 37.6) 165 m, width
{ c. 1.5 m (max. at km 28.0) 14.9 m, gate 1C m
2.b m (max. at km 33.5) b. Concrete dam with
l 3.6 m (max. at km 37.6) vitrified feacing.
d. 27.2 ¥ Iros weir struc-
{- 0. 26,40 mfNN (OIV) ture. 1 11ft gate
and 7 doubdle
‘ wickets.
‘ ¥ of zﬁ Hadenstorf Daa a. 11.5 km a. Lock same 8s a.~c. Same as "Oldau Dam." Destryction: Same as
Eademster! 5 (Staustufe) % 33 = (km 40) *Markleadorf leck® *0l4au Dea.®
( 8.7 = Navigatica 40 a (km b45) b. Cescrete dam with
W5 a (= 49) ‘vitrified facing.
) c. 1.5 m (max. at km 40) 2 doudle-1ift
: 2 m (max. ot km 45) vicketa. Trame
2.8 a (max. at km 39) weir with 6 frames
d. 2,0 mfMN with 300 drop-
y e. 21.56 mf¥¥ at MNV boards.
| ¢
i ¢
%‘
%
® genoral sap refereace i§
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T:E LEI!'E RIVER g
\

I, Tascripiion of <te ‘latercourse.,
o8 aaringver . the Leine hes 19 water-control structures
which are wtilirzar - .=~ operation of flour mills and other indus-~
trial instali-:t

The Lcine River below Banncver,

The current velocity varics from about 0.5 mfs at Low
Water to 1.5 m/s or more at High ‘/ater.
‘ Ice Drifts: Small ice drifts generally form above Herren-
haeusen Dan (River-kn, 22,8) halting navigation.

Backwash does not oxist,

Navigation is possible only at Middlo Water nnd adove (up
to 180 tone at Ligh singos) to High navigable wnter, excopt the
reach of the Ihme River Branch above Horronhaousen Dam to the Ean-
nover gas plant. This reach is accossidle from the Mittelleand
Canal through the Loine Descending Lock (Mittelland Canal, Linden

Branch Canai, Canal-km, 0,6) and is navigable for 600-ton vesscls, ;
Thoe lowor canal of the lowest Allor Lock amptios into tho Leine
River 1,5 km, above the mouth, ‘

The river bed is sandy with bed-load movenment.

The width at water level from the nouth of the Thme River
(rivor-km. 1€.7) to the mouth of the Leine at the Aller (rivor=km,
112,1) averages 25-35 m.; the tottom depth everaging from 1,4~1,9 m.
at Middle YWator, cxcept at Horrenhaousen Dam, where the dcpth is
2.5 m, at Mlddle Water,

The Leir2 River can be forded at low weter stagos in
almost aLl straight reaches, except in pools formed by dams,

NG Pre el St TS T )

River cross scctions are viry irregular. In tho concave
bark3 of curves, they are very deep (up to § m),

43

B
f
The river banks have numerous breaks, particularly in the if
upper reaches whero they are proportionally high.
Swanpy banks, stecp and rocky danks, dlkes, and tuilteup
reaches 40 not exist,
01d river channels, draln ditches, and side cannls, like- f
wise, do not exist, i

- 7 -
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On thc Inncrste River below the Herz, 18 weter-ccntrol
structurcs arc loeuted for industrial purposcs, without military
significonce.

The Scesc Dan (Unit .rrp 85, Object 255) north of Ostcrodc
in Harz, serves for powcr prouuctlon gnd crinking weter for Brcnen,
Hildoshein cnd 50 other comrmunitics, and for flood contrsl,

in cpening of the sluice outlets will producc a flood veve
(up to 2 n/s) vhich would nct even entirely eliminnte the fording
possibilitics,

By destruction end not servicing tihe -sluice zotes, high-
viater protcction cen not be meintained, so that High Weter, vhich,
like flow from the fillod or costroycd don, can destroy roads and
bridges in the lover reach,

The Oder Dan (Unit nap 86, Objoct i52) north of Bed Lauter-
berg, Harz, serves for power production and flood control.

4An opening of the slulece outlets will produce a flood wave
(1-2-n/5) which would elicinste.fording possibilitiis and o single
enptying, produced by the breaching of -the dan, would cruse tke des-
truction of the village of Bed Lauterbvrg and” the roads and bridges
‘until the. crest of the vave {length unknowun). is. ‘over. Flood=control
protection &t Soese Dan is the sane. " - : ] A

+

II. Peacet1no chulation and Utilization of the Flow.

The 1nporhant dars are:

Uhit.Eap;' ‘Objcct : o : ' River

Npnber: . | Nunber: : ~ Dan kn,
(1) 61 | 250 " Herrcnhacusen Sluice Dan 22.8
(2) 61 249 Fixcd dan neer Noustedt for

flour ixi1ls und elcctric pover, h

Wiithout rogulaticn 65.4
(3) 61 270  °© Dan on the "Schncllon Greben

in Hannovcr 20,3
(4) 61 271  Dan on the Zue ot Dlwwenou for

the clcctric powcr works

padi ) _ Neustodt, Rbergc

Interlocking of dams 1 end 4 is not possible,

-8 -
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11T, lzrfarc Changes in the Flow.

Exccpt fror the river itself, derrdns ¢on not produce o
scricus obstacle, beceusc the overedairing ond swenping of oxe-
tended reaches is net possible.,

L £flcod wave of leng duration and intensity eon not be
produccd.

L certein river-discherge incrcase con be ctteined only
bciow Northein vhich is belou the mouth of the Rhure, fron the Soese
end Oldcr Doms. Tho effect of such additional veoter is not permenent
onough to changc the above conditions,

By thc destruction of Horrenhaeusen Dari, thc weter connece
tion of the City of Hannover end other, large industrial plants
would be elinincted so that special cxanination ghould be rade of
the feceral, state, and local war industriocs affccted.

RESTRICTED
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Ia the City _6)

of Banmevey 270

20.3 &= -

§ ssctior E@
;Gf'lilh!'btm 5

22,0 u

¢ Goosral wp referoncy

¥

Pover

Plov regulatioa -

*An Sekzellea
Gradea® ¥sir

Esrreahsusen Dam

(Karrnhmner ¥ebr)

Bavigation
Pover

Full: (25.45 mil. »J)
a. 3 kan

c. 47.4 m

d. 326.50 mfxN

8, 2.5 kn
]
5

€. 2.5 m
4, 48,20
¢, 45,20

Roadway 6.4 m
Walkway 1.7 m

5¢lid naseafy lock.
Charber, length

37 », width 6.3 n.
Gate 5.] m. Roaudway
.5 m,

. North partewood.
South part-concrets.
Length 55 plus 30 m,

2 urdershot water-

whenlg. Roadway 2 m.

2. Upstream: Only at HW
would the flow be

affected,
Devustream: No sigeifi-
cant effeact.

b. Upstream: Leine river-
bed would become dry.
Dovugtreas: ¥Wave 2-3 =
nigh croated. Bottom
land flsoded and barks
damaged.

t. Yleod dimage in Hazmover.
Mzvigatioa shut down.

RESTRICTEI & 2
SECURITY ﬁz::i)m,mxom ;‘i':fl?s 4
—Leize Kiver Basia (Sequonce powstrsam) DLSCRIPTION CF CONTROL STRIDTURES
, SR T hf‘::gx_Duu __Llock & Dam Dau Operation Effects
locatina 1&_‘_&_“ Comtrel Structurs a. Backvater Extect d. Headwater Blev. 'a. lock 1.. Full Closure ™ ~ — ] F
River km | 0bj. No. . {3a=s & Purposs) b. Pocl Width e. Tajlwster Elev. D, Dan b, Full Opemirzg Bemarks
e e : : c. Pool Depth ,C. Bridgevay .C. Associated Reeults s - r-
o 2 — ‘* ? I ] 3 %
R - Odsr Dac {Odertal- 3/2 full: (15.31 wil. »)) . Barth dam of river- Discharge: &t 1/2 full 37.5 Poweg: 1 m)lle, Eﬁ-
 lauterderg 152 sperre) e. 2.7 ka eravel. Crest 282,00 e, completely full-42.? kv. Totsl asfly eutpwd,
: Flood contrel 37,7 2 (at daw) wi¥N, Foot 32°.%5 s. 36,000 kvh 126 hyre
Fower d. 36k .65 néK¥ MM, By opening the bottom oute- Power gumuicn "ilﬁ'"
Piew regulatioa Full: (30.62 mil. ) , Roadway &.5 m, made lets and starting the tur- greatly reduced vhﬂu,tp
_ a. 4.5 to carry heavy traf- bines, the discharge at peel is delow 1{2
¢. 51.15 a (at dam) fic. Walkway, 1.95 full pool can be raimed to Refjlilime tims: 6m‘iii
d. V61,10 ofEE plus 1.4 m, 50 m /s for 8-10 days.
(Downatream squalisiaz reservoir, (Endangeriang bridge:) ' :
900,000 &) Simultaneous opening of -9
bottom outlets and tap-
bineg-dischargs 200 =/ @
fcr 2 hre. This flow
' would destroy Bad lauter-
terg ard roadz and 4
bdridges.
¥ of Ostere 8s Soess Dua (Sease- 1/2 ful): (12.72 mil. ») Earth dam of river- Discharge: At 1/2 full 21 Power: Povcr goneration
rm. in 255 talsperse) flood 8. 2.7 km cravel. Crest 32:.50 n. conpleuly full- is greatly ‘whes
Hare coatrol 8. 34.65 m (at danm) pfEN. Foot £79.10 pool tl bol.av 1[2 full.
Driskisg vater d. 312.95 mfbN LN, ef ime: © months 3~ ¥aler:

upply is imsdaguste
whea pool tb delow
1/3 fml. . 22

Destruction of dawm.

'wnld sup uvm n

tvaos. Dykzever
ﬂittéllll&‘? le Cau-
over of sz laise m
1hme u?.”t-
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s Leine River
SELUKI :nr ORMATION p2of 2 pp
isine River Baein (Sequeace Dowsstresn) . JESCHI T (F ZONTRC:. STEICTURES
i ; ._Pool Data o Lock & Dax Data Operation Effects
Lecation [Sheet Mo, *! Comtrol Structu:e 8. dackester Lxtert d. Headwater Elev. . a. lock a. Tull Closure
River km | Ob). 3o, ' (Name & Purpose) b, Pool Width ¢. Tailvater Klev, ! b, Imn %, Muil Opering : 2smarks
- —._.,C._ Pocl Depth __Lg_. E;'ig;guy Q. AW
AL i 2 : l____._________ O __._,i__ ¢ 5 ]_
Ia the _6) Dam ox the Aue
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