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ALiER AND' IElNB RIMERS 

ARTIFICIAL FLOODING PQTENTIAUTIES 

SECTION I 
iNnurocrioN 

1-01   ASSIGNMENT, 

This special study was assigned to the Military Hy- 
drology Research and Development Branch, Engineering Division, 
Washing*-'?*. r»4 strict by letter from Of floe, Chief of Engineers, 
ENOWE, to the Division Engineer, North Atlantic Division! subject 
•Military Hydrology R&D Project No* 8-^-12-OQlt Special As- 
signments," dated 27 May 1952. 

1-02    PIRPOSB AND SCOPE. 

a*   This report presents information 'regarding the 
hydraulic effects and nature of artificial flooding potentialities 
in the AUer and Leine River basin*    It consists largely of a com- 
pilation and consolidation of information presented in various 
intelligence documents and technical publications, with certain 
supplementary analyses and discussions*   Additional studies are 
needed to adequately oover the subject for general military re- 
quirements* 

b«   The report la designed to furnish basic data and 
results of analyses needed to answer questions concerningt 

(1) Normal and extreme stages and surface velocities 
at key stations on the AUer and Leine Rivers. 

(2) stream characteristics including gradients, 
depths and widths of channel and flood plain of the AUer and Leine 
Rivers. 

(3) Dcba concerning locations and zero elevations 
of gaging stations. 

(4) Data concerning location and dimensions of 
navigation structures, reservoirs, and bridges. 

t 

(5) The extent of flooding possible by means of 
erection of temporary dams,. 

I CONFIDENTIAL 
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(6)   The magnitude and duration of flood waves or _,' 
flow variation created by breaching or regulated discharge from 
the valley dams and navigation dams and the effect on bridging, 
crossirg, and navigation on the Aller and Leine Rivers, 

1-03   ARRANGEMENT, 

This report is subdivided ae follows * 

Section 1     Introduction 
Section II   Drainage Basin Characteristics and Developments 
Section III tydrologio Characteristics 
Section IV   Artificial Flood Potentialities 
Section V     Bffeot on Military Operations 

Bibliography 

Tables ""' 

Plates        » 

Exhibit A      Description of Bridges and Dams,  Aller and Leine 
Rivers 

Exhibit B      Description of '-'fater course and Control Structures 

1-04   DSFINITION OF TERMS. 

a.   Equivalent English-Metric Terms»   Both the English 
and metrio systems are used in this report*   Conversion factors 
are presented far reference in Table 1* 

b*   Hydrologlc Terms and Abbreviations.   The following 
abbreviations are used in this report* m for meters, km for kilo- 
meters, 1 for liters, km? for square kilometers, BK for cubic 
meters, m/s for meters per second, and m3/s far cubic meters per 
second*   Abbreviations applicable to stage and discharge are de- 
fined in Table 2. 

L-05   REFERENCES* 

All .-eferenoes cited in this report are listed in the 
bibliography following Section V of the text* 
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ACTION II 
DRAINAGE BASIN CHARACTERISTICS AND DEVELOPMENTS 

2-01    GEifcRAL. 

a. The Aller and Leine Rivere lie in the Weser River 
Basin which is located in the Province of Hannover in the northwest 
part of Germany.   Both streams have their headwaters In the Upper 
Harz Mountain Region*   The Leino River is a 279-ton long tributary 
of the Altar River, and the latter is a 263-tan long tributary of the 
Weser River.    A general map is shorn on Plate 1, and detailed des- 
criptions are contained in Exhibits A and B and in R§fej;ence3 1 to 5, 
listed in the bibliography. 

b. This report is confined to consideration of the main 
stem of the Aller River, the portion of the Leine River below the 
confluence of the Rhone River and those reaches of the Rhine, Oder 
and Soese*Rivers below the Oder and Soase Dams* 

2-02   TOPOQRAPHI. 

The general topography of the Aller and Leine River basins 
is indicated on the Physiographic Diagram shown as Plate 2,   The 
leine River emerges from the mountainous Upper Hers region onto th* 
North German Plain near Hannover, while the Aller River flows 
westerly through the northern foothills of the Mid-German Highlands. 
Reference is made to the document listed In the Bibliography as 
Reference 14 for detailed topographic information* 

2-03   GE0L00X. 

The river, bed of the Aller and Leine Rivere 1B mostly sand 
with some gravel.   Rook outcrops occur in the lower reaches of too 
Aller River near Westen and Verden, and in the leine River near 
Neustadt.   The river valley floors are mostly alluvial clay with 
exteosive sand dunes along the Aller River below Cells.   A detailed 
description of the geologic conditions is contained in References 
1, 2, and U. 

2-04   DRAINAGE AREAS. 

The drainage area of the Aller River and its tributaries 
comprises 15,594 km? of the 45,548 km2 drainage area of the Weser 
River system*   Drainage areas at key gaging stations of the Aller 
River system are included in Tables 3 and 4.   The areas drained by 
the Aller River and its major tributaries are as follows i 

River Drainage Area (km2) 

Oker (tributary of Aller R.) 1,902 
Innerste (tributary of Lsins R.) 1,235 
leine (tributary of Aller R.) 6,532 
Aller 15,594 

*Also spelled as Sose ..   .        CON Fl DEN I IAL 
' " 3     SLC!J'<I'IV   INFGSVATiON 
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2-05    GRADIENTS AND PROFIIES. 

a.    Gradients are indicated on the stream bottor? anl water 
surface profiles, Plates 3 to 7, inclusive.    Following are average 
gradients: 

River Reach 

. 

Oder Oder Dam-Rhume R. 122 
Soeee Soese Dam-fthurae R. 49 
Rhume Oder R.-Leine R. 15 
Ieine Rhume R .-Hannover 6.7 

Hannover-aller R. 2.7 
AUber V.'eser-Blbe Canal-Okar R. 3.2 

Oter R.-Leine R. 2.6 
Leine R.-47eser R. 201 

I.   All elevations referred to in this report are In 
meters above "Itarmal Null" the zero of the German land survey datum. 

fc.   River distances are expressed in this report as kilo- 
meters above the junction of the AUer and Weser Rivers.   However, 
in Exhibit 6 and in some official German publications, distances 
along navigable streams are commonly shown as kilometers below the 
head of navigation.   Both kilometrage systems are indicated on the 
General iiap, Plate 1. 

2-06    CHANN5L DEPTHS. 

The depth of the streams varies non-uniforaly along the 
course.   Reference is made to Appendix A and to the stream profiles, 
Plates A to 7 for detailed depth data.   A tabulation of represent- 
ative average depths follows t 

Depth at 
River Reach Mean Water (Meters) 

Oder' Oder Dam-Rhune R. 0.5-1 
Rhume Oder R.-Leine R. 1-2 
Leine Rhume R.-Hannover 0,5-3 

Hannover-Ailer R. 1,5-2 
AUer Weser«filbe Canal-Oker R. 0,5-2 

Oker R.-Ieine R. 1-2.5 (3-4 near dams) 
Leine R,-Wesor R. 2-3.5 

2-07    CHAMBL AND FLOOD PLAIN WIDTHS. 

Widths of channel are shown in   Exhibit At   The widths 
of valley subject to flooding can be estimated by reference to the 
"Forecast of Possible Inundations," Plate 8 and to the General Map, 
Plate 1.   Following is a general indication of the channel and flood 
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plain vidths along the streams of the AHar-Laine River systemt 

Channel Yiidth       Flood Plain Width 
River and Reach (meters) (kilometers) 

Oder River 
Oder "bam-Rhume R. 10-25 0.5-1*5 

Soese River 
Soese Dam-Rhume R. lass than 10 0,5-1.5 

Rhine River 
Oder River-Leine R. 10-25 0.5-3 

Ls ine River 
R^ST^iver-Hannover 10-50 0.5-2»5 
Hannover-Aller Rr 25-50 0,5-2.5 

Alter River 
Weser-Elbe Canal-Oker R. 5-20 
Oker River^Laine R. 20-50                    0.5-2 
Iaine River-Weser R. 50-70                        1-3 

2-0ti    NAVIGATION. 

a, The Laine River is navigable for 180-ton*oraft as 
far upstream as Hannover.   A branch canal, provided with locks, 
provides for passage of 600-tonrbarges between the Laine River 
part of Hannover and the Littelland Canal.   Navigation looks and 
dams are provided on the Laine River at Herrenhausen (km 153) and 
Neustadt (km HO) .Locations', of structures are shown on the map, 
Plate 1 and on the profile, Plates 4 and 5.    Ice drifts form above 
Herrenhausen Dam, interrupting navigation. 

b. The Allar River is navigable .upstream to Oalla 
(km 117)•    Navigation is suspended for about 35 days a year be- 
oause of ice or flood.   Tha reach downstream of the Laine River 
confluence, is designed for 350-tonvvessels at low water or 600- 
ton#craft at mean water stages.    Upstream of the Laine Q.iver oon- 
fluenos, are four navigation locks 1 Oldau (km 102), Bannetze 
(km 90), karklar;V»rf (km 79), and Hademstorf (km 67).   Those 
locks can accommodate barge-trains of three 200-ton or two 300- 
ton*barges.    Locations of structures are shown on the General Map, 
Plate 1 and on the profiles, Plate 7.    Ice conditions occur at 
verdsn on the Allar River for an average of 13 days annually be- 
tween 11 November and 8 March. 

2-09   REGULATION. 

a.   High-ffater Regulation.    Flood stages are reduced 
by impounding flood flaws in the    !"".  recerjvoire        •  of the Hsrz 

actons CONFIDENTIAL 
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Mountain Region*   The Oder Reservoir has 5 mil, m3 of ite 
storage capacity reserved for flood protection, the Soese Reservoir 
Spto 4»5 mil* »?•   The new3y«oonst',ucted Ecker Reservoir and the in- 
complete1 Oker Reservoir each    -will     have reserved for flood pro- 
tection iboot 5-7 mile m3 capacity according to the general project 
plan for the area.   Due to insufficient flow records subsequent toy* 
reservoir*, accurate appraisal cannot be furnished regarding their 
effect upon stream flow* i 

b«    £S£zS&£SE Rofi^tioru    Low water stages and flow are 
regulated by operation of the navigation locks and dams for power 
generation as well as far navigation*    Operation of the outlet 
control structures of the storage dams in the Hare Mountain 
Region for power generation and Irrigation would influence the 
stage and flow, especially in the upper reaches.   The small mill 
dams upstream of the navigation 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 Oelle is raised during 
the wintertime in order to inutiiate the adjacent meadows as a 
means of fertilization*   Reference is made to Exhibit   B for de- 
tailed description of regulation* 

2-10   DAMS AND RESERVOIRS. 

a. General* Descriptions of important dams are con- 
tained in Exhibit B and locations are indicated on the General 
Map, Plate 1, and on the profiles, Plates 3 to 7, inclusive* 

b. Kara Mountain Reservoirs*,,    on the headwaters of 
thfc Allar and Leine Rivers in the tkrz'Mountain Region are located 
several important large   dams, ntalsperren,n locations of whioh 
are shown on Plate 10    In the Ialne River basin are the Oder and 
Soese Dams*   The Oder Dam (km 312) is located near Bad Lauterberg 
On the Oder River, whioh flows into the Rhine River, tributary to 
the Leine River near Northeim (km 264)*   The Soese Dam (km 301) is 
located north of Osterode on the Soeae River, likewise tributary 
to the Rtasas River*   In the "Oberharz" area of the Allar River 
$aain are located the newly-completed Ecker Dam and the proposed 
Oker Dam* now under construction*   The Ecker Dam (km 261), completed 
in 1943* is located on the Ecker River, a branch of the Oker River 
tributary to the Allar River near Mueden (km 151)*   The Oker Dam 
(km 260) la being built on the Oker River in the vicinity of the 
Ecker Dam*   Those dams are all multiple purpose reservoirs pro- 
viding storage for flood protection, water supply* power generation 
and flow regulation*   Many towns depend upon those reservoirs for 
their water supply and electrical power; for example, Soese Dam 
provides water and electricity for Bremen* Hildesheim and fifty 
other towns.   The locations of the Hare reservoirs are shown on 
the General Map, Plate 1, and the dam cross sections and elevations 
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are shovm on Plata 9* Detailed data and description is contained 
in Exhibit . B and In References 8 to 12. The following pertinent 
data arr? presented: 

Ecker 
Dam 

Date built 1928/33 1929/31 1934/45 Being built 
Type Earth Earth Concrete Concrete 
Height (m) 62.3 57.3 62 57 
length (m) 310 500 240 400 
Width at base (a) 285 2$2.5 43 No data 
Storage capacity (mil* ra3) 30.6 25,5 13 45 
Drainage area (too*) 52 46,5 19 85 
Annual power output (mil.kirh)    8 3 0.8 No data 

c. Hara Mountain Ponds.   In the -orthern part of the 
Bars Mountain Region near Altenau, there are located, in addition 
to the large valley daaa, 69 smaller ponds, called "Oberharsteiohe," 
with a total storage capacity of approximately 10.5 million s3 and 
a total muter surface of about 25c hectares.   The largest is the 
"Oderteich," in operation since 1721, and located on the Oder River 
about 15 ton upstream of the Oder Valley Data.   The "Oderteloh,* has 
a storage capacity of 1*67 million m3 and its water surface covers 
about 22 hectares.   Its outflow can be permitted either to entr 
or to bypass the Oder Dam reeervoir*   The "Obsrbarateiehe" ere all 
interconnected by channels and flumes to form an integrated runoff 
storage systemj   The Hera ponds and channels provide storage of 
water for agricultural use, operation of mills, collection of run- 
off, drainage of mines, and are. important recreational assets. 
Detailed description is contained'in References 3 and 10. 

d. JfrsgheoeJBeservoir.   in connection with other phases 
of an extensive local protection project far the City of Hannover 
on the Leine River, a marshy area, sailed the "Maechfl-ae," was con- 
verted into an artificial lake.   The water surface is about 2 a 
above the Leine River normal stage*   The lake contains approximately 
1.6 minion m? and is fed by pumping from the river. 

e. Navigation Dams.   Detailed description of the important 
navigation dams on the Aller and Leine River is contained in Exhibits... 
A and B sad locations are indicated on the General Map, Plate 1 and 
on the profiles. Plates 5 and 76    Names and locations of navigation 
dams are listed in paragraph 2-08, 

f. Mill Dsme.   A number of small mill dams, providing 
power for local eOectrio power plants, mills and factories, ere lo- 
cated on the streams of the AHer-Ieine system above the head of 
navigation* De*ailaeVida3arrp#di>a Of the important mill dams are 

CONFIDENTIAL 
SECURITY   INFORMATION 

2-7 

*   1 

ft 



CONFIDENTIAL 
SECURITY   INFORMATION 

i 
•,     ! r 

oontaixed in   Exhibit B and locations are indicated on the General 
Map, Pla to 1 and on the profilee, Plates 4 to 7, inclusive.   The 
important mill dans arei 

D 

River Mill Dan River km 

Aue (tributary of 
Leine R. at 
in 220*3) 

leine 

AUer 
•Her 
AUer 
•Her 

Blwneneo (205 Ire upstream of 
Aue-leiae Junction) 

"Am Sohnellen Craben" 159 
(in Hannover) 

Qifhorn 166 
Diekhorst 152 
Langlingen (SW of rfardbsrg) ICO 
Oelle 116 

2-01   IBVHBSe 

Levees are of minor importance along the AUer and Leine 
Rivers, although short local levees exist at various places.   In 
connection with other extensive local flood protection works at 
Hannover, about 5 km of levees were built along the Leine and Zhme 
Rivers to an elevation 0#5 m above HHff (at junction of Leine and 
Ihme Rivera la Hannover, HHff is 53*2 m/NN).   Other short levees 
with crowns 0»3-0»5 a above HKW, exist along the Leine River near 
Wilkenburg (am 165) and Bordenau (km 118)*   Following is a tabulation 
of the main levee system along the AUer River i 

Place 

Wlnaen 
Ahlden 

Bierde 

Bilte 
'•• *••.• 

Hulsen 
feateh 

- •  • ** .* 

Westen 
Downstream of westen 

-      2-12    CANaLS. 

River am 

99.7-97.5 
59*3-56.5 
56»0-55#3 
5348-53.6 
53,4-52.7 
52^-51.3 
51.0-50.3 
44.3-22.9 
24.0-21.8 
22.3-18,7 

22.5-16.9 
16.9- 7.5 

Winter dike, right bank 
Left bank 

Right bank 

Right bank 
Sinner dike 
Winter dike 
Winter dike protecting 99 
km? on right bank 
Winter dike, left bank 
Suomer dike, left bank 

a.   Mittalland Panel.   The Mittellaad Canal System extends 
from Buisberg on IS Rhine River to Magdeburg on the Elbe River.   The 
course is shown on the General Map, Plate 1; the profile appears on 
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Plate 10] and standard cross sections are presented on Plate 11* 
The Ems»*eser portion crosses over the Leins River near Lohnds (km 
136) by means of an aqueduct, while a branch descends through looks 
to the river near Hannover*   The Oker and AHer Rivers, together 
with smaller streams, pass beneath the leser-Blbe portion of the 
canal by means of siphons, equipped with auxiliary relief gates to 
permit diversion of flood waters into the oanal and thence to the 
Kibe River,   Reference is made to document listed as Reference 3 
in the Bibliography for detailed description of the oanal system* 

2-03    BRIDGES. 

Locations and clearances (wherever data are available) of 
major bridges across the Oder* Soese, Rhone, Leiae and A Her Rivers 
are indjeated on the profiles, Plates 3 to 7, inclusive*   Tabulations 
of pertinent bridge data are included in Ejtoibit   a and are con- 
tained la References 1, 2, 3, and 13 of the Bibliography*   Reliable 
information upon posVwar reconstruction subsequent to 1945 1* not 
available v 

2 «* 9 
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SECTION HI 
HrmoLooic CHARACTHtiarrics " \ 

3-01   (ENBRAL. 

a*   Information regarding river stage, discharge, flow 
duration, and current velocities pertinent to the Ieine and AUar 
Rivera are presented In generalised graphical form insofar as 
practicable to facilitate application of the data to specifio 
military problems.   References should be utilised for supplementary 
data* 

b.   Moat available stage and discharge records cover 
periods prior to completion of the Hum Mountain Valley Dana de- 
scribed in paragraph 2-10b.   Mo data are available regarding the 
effects of those reservoirs in modification of stages and discharge, 
but it la oomidered probable that floods would be reduced and 
that the minlawii atages and flews would be raised. 

3-02    CLIMATOLOGY. 

CHaatologioaJ data for the region covered by the report 
may be found in References 3, 8, and 34.   The annual rainfall In 
Germany decreases from about 700 am on the North Sea coast to about 
600 mm at Hannover and increases about 10 mm for each 100 meters 
altitude*   The average annual rainfall in the Bars Mountains ex- 
ceeds 1500 mm*   Seasonal variation in rainfall la illustrated by 
the following tabulation showing the monthly percentage of the 
annual rainfall for a number os stations for the period of 1881 
to 1910s 

JFMaM       J       JASON       D 

aura Mountains 

8,8 8,2 8,9 5.7 6.5   7.7   10.6 8.8 7.2 8.5 8.6 10.5 

Adjacent Lowlands 

6.5 5.9 7.7 6.2 8.8 10.1   13.7 10.4 43 8.4 6.8   7.2 

3-03    STREAM GAGING STATIONS 

A number of gages have been established on the Aller 
and Leino Rivera and their tributaries, with records being pub- 
lished for the more important stations in such official annual 
publications aa the German i&drologln Yearbooks listed aa Refer- 
ences 6 and 7.   Locations of Important gages are shown on the 
General Map, Plate 1, and on the stream profiles, Plates 3 to 7, 
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3-Q4   RIVER STAOES. 

a.   Records »   Data regarding the nusciaum, asjjan, and. min* 
imum stages of record at key gagiag stations on the AHer, Leine, 
<Hter and Rhine Rivers are .jreaented in Tables 3 and, 4? together ' 
with ofetos* pertinent gage information*   Additionaiujata. Are contained 
in the Q&&3txi^flyd*olc?gi.cJHearbopks, References 6 and 7. 

b»   Seasonal variation.   The range of stages • observed 
for eagh month Is i^icaW in-fabjss 3 and 4*   It aagr.be observed 
in those tables - tfeatiy average winter stages ( November *^^il) are 
consistently higher than corresponding sunnier stages (May«October), 
with the maximum MURf, }Sl9 and MM occurring in January or February 
and the minimum in J^'through September*   The monthly range 
between MHfT and MMf follows, similar~trends«   It is not considered 
that operation of the Ifesrz Mountain reservoirs would radically 
alter these general seasonal trends, although the range between .high 
and low stages would probably bs redused*    • The maintenance of 
higher wintertime stages in the Allar River near Gifhorn to inundate 
and thus fertilise the adjaesni pastureland is described in Exhibit B. 

3-0* ;• S1«ER BXSCH4RCB3. 

a. Bi^ah»^^ Records 3   Mean daily, mean and extreme 
monthi^,-aad • yearJy d^oJbfirger"are contained in Reference 6#   A tab- 
ulation .of discharge .data is presented in Table• 5 aai disoiarge pro? 
files are shown on flats 12*   Flow duration curves covering-the. 
1936 to 193& water yeare for 3 key stations are shown, on Plate 12 # 
Median f}^e, equalled or exceeded 50 percent of the time, tak»n 
from those curves are» 

Period Median Flow 
&*&*&::      . •<- Station. of Record m3/s 

Allay  " "TWslen 1936-38 70 
Oksr Gross-Schwuslper 1936-38 8 
Leine ..^Oreens T 1937^38 21 

Operation of the Her2 reservoirs would be expected to effect-reduc- 
tion of, flood flows and increase of minimum discharge. 

b. Stage discharge relation*   Average stage«<lischarge 
rating_ojjrves for~& key stations in the AHar-Leine River basin 
are presented on flates 14 and 15»   The curves were estimated from 
discharge. measurea*nte anlJErom equivalent stage-dischange date, 
contained in the German flydrologio Yearbooks, listed as References 
6 and 7»   For use in this study ^ the curves were esteciedv-con- 
siderab^ir beyond <tbs range .of observed data and are subject to 
revision,   ' especially; -in -tha-higher! portions... 
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3«*06   RIDBR yELODETCES, 

*»" fiJSSfi*   *** velocity ©f atreete fl#r varf»s a«- 
c^iing to thpTbrifannatlon of the river 'bad, depths, ©betruotions, 
restrictions, local variation in slope, etc,   Channel imprewemes&fi 
and cutoffs, training vails and levees, operation of dams and otter 
modifications of natural conditions appreciably affect the stream 
velocity, -l&fliient rivers in flood tftti to el«T«$e Jfee main river 
waters at this point of confluence according to the m&gxiitaid* of 
the flood, ^iag Ending to reduce the slsp# abevi and to increase- 
it1 below the point of oonnuenoe.   Aocox'dingajr^ corrections be- 
tween river stages and surface velocities at gaging stations cannot 
be interpreted! as appUcabis to *%l points alo^g the adjacent river 
se ctions, but only serve as general indications* 

b.   Surface velocities,   Insufficient basic information 
concerning ths stream lyo*ai^IB",fcunoti©ni (&?©«g*=seetienal area, 
wetted perimeter, water surface slope, roughness factor) was 
available to permit accurate determimtion of stream velocities* 
Estimates were based on velocities observed during discharge 
rceasureraents at gaging stations and recorded in Refer©soe 7*   Such 
velocities probably tend to be higher than velocities in the ad- 
jacent stream reaches because discharge meaaufemeats are narmaliy 
made at locations of restricted sections in order to facilitate 
Jte*^u?esgs**>e   The m$*m& stream velocities we*s" multiplied bv l*±8 
(i*6# 2/0,35) to obtain corresponding surface velocities*   Surface 
velocity profiles for ffl and IflW are shown on Plate 13*   Tabulation 
of estimated surfaee velocities corresponding to statistical mean 
stages fer the period 1926*35 follows t 

Surface tftlocity (Hate) 
Station River km VW UK MMW 

Aller River 
pranrnftkanfaruack 148   - 
Celle 115 
Ahlden 59 
Westen 22 

Lgjne River 
Loinetarm (Hor^heimT   ~W 
Hgrrenbauden 1& 
Eothoer 63 

Rhine Rlvttr 
ElverSa*aaen '     TO 7.2 *«2 3.2 

2.1 1.4 
6,8 3.0 ==*—* 
4.0 3.0 2,3 
5el 3.6 2.7 

4,2 3.6 -*»— 

4*1 3 98 GZm 
OM-J 3*1 2.5 
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o.   Flood Wave Travel Tlae,   Examination of available 
flood erect times as recorded in the official German itydrologio 
Yearbook, Referenoes 6 and 7. for the floods of March 1801, November 
1926, January 1992, April 1936, February 1937, and January 1938 re- 
vealed considerable variation in the rate of progression of various 
flood waves? however, the average travel rate of those flood wave* 
(including that of February 19*6 obtained from Referenoe 15) are 
tabulated below t 

Average Travel Rate of 
Reach River ha Peak (Whr) 

Allsr River 
Brenneokenbrueck-Westsn    15*35 3.1 

Okar River 
Ohrum-Gross Schwuelper       225-181 4,5 

Loins River 
tltwanweenCRhume R.)-   'W-o8 3,2 
Bothasr 
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SECTION IV 
•  ARTIFICIAL FLOODINQ POTENTIALITIES 

4-01   a&ERAL. 

a. The texm •artificial flood" as used in this report applies 
to any major increase in the extent of flooding, over that normally pre- 
vailing wiih existing developments, that is brought about by manipula- 
tion of control structures, breaching of dans or levees, or temporary 
damning operations designed to create flooding conditions. Applications 
of artificial flooding considered in this report fall into the following 
four general eategorieat 

(1) Still-water barriers, created by flooding land to 
form water obstacles, using such means as breaching levees, diverting 
flow from canals, raising crests of existing dams or constructing 
temporary dams. 

(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 about by disrupting ttie 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 reservoirs or ponds, 

(3) Stream flow variationsf in which changes in dis- 
charges, depths, velocities and widths of streams are brought about to 
hinder stream-crossing operations or navigation such as might a 
accomplished by opening and closing outlet works of water control 
structures• 

(4) Maior flood waves,,  created by sudden breaching of 
a dam to release large quantities of Impounded water. 

b. Many opportunities exist for effective use of each of the 
four general categories of artificial flooding.    The potentialities are 
reviewed and quantitative evaluation of the effects are presented in 
this section. 

o*   Previous studies by German and Allied military staffs 
indicate the general nature and extent of possible artificial flooding. 
The document listed in the Bibliography as Reference 4, a translation 
of which is included in this report «s Exhibit B, was prepared for the 
German General Staff and contains considerable 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 G-2 
SHAEF (see Reference 16) presented as Plate 8 of this report, which    • 
outlines the areas considered floodable, during high water conditions, 
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by natural or artificial means.   These studies have been utilised in 
preparation of this report.    Reference is also made to a report on the 
Aller System prepared by the British Aimy of the Rhine in 1946 (Hefer- 
ence 17), which -was unavailable at "this tine.    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    STILL^TATER BARRIERS AND DRAINAGE OBSTACLES. y 

a*    General,    The studies herein reviewed in this paragraph 
pertain to artificial flooding produced by creation of still-water 
barriers and 'drainage obstacles along the Aller River below the Weser- 
Elbe Canal crossing,  and along Hie Leine River below the Rhume River 
confluence.    The studies were largely based on a map study,  using the 
lt25,000 GSGS 4414 map series,  supplemented by data from References 
1, 2, 4 and 16.   Exact determination of elevations,  contours, and 
boundaries from those maps was difficult; however, the results of this 
study are believed to offer good indications of the relative possibili- 
ties of such flooding.   First-hand information should be obtained by 
local reconnaissance regarding ground elevations and the location, 
elevations and dimensions of levees,  roadfills and culverts in the 
vicinity of specific barriers   in order to accurately establish the 
area subject to artificial flooding. 

b.   Hydro logic Considerations.    The effect of artificial 
flooding is largely contingent upon the natural hydrologic conditions 
prevailing at the time of the operation.    The volume of water stored 
and available within the basin, the rite of stream flow and the river 
stage are important factors.    Reference is made to Section III of this 
report for detailed description, and to the following summation of 
pertinent hydro logic 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) 

Aller Above Oker R. 10 j 
<• Oker R.-Leine R. 40 
* Leine R.-Weser R. 90 

Leine Rhume R.-Aller R. 30 

(2) A plentiful supplenentary water supply is afforded 
by the 100 million m3 storage capacity of the existing canals, reser- 
voirs and ponds within the drainage area.    Completion of the Oker Dam 
would add another 45 million ITK.   During extended dry periods, irri- 
gation and other demands would considerably reduce the volume of stored 
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rater available for artificial flooding unless drastic conservation of 
Impounded 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 extreme flows in the future. 

c. Means of Creating Still-Water Barriers and Drainage 
Obstacles. 

(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 dans or by construction of temporary dams, combined 
with closing of culverts and other openings in levees and road fills. 

(b) Inundation of lowlands along the streams by 
Vr ictu.ng dikes and levees and opening of flood gates in levees. 

(c) Inundation of lowlands by closing normal 
drainage outlets. 

(2) In 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 tanporary damming to 1 m and 3 m above mean water (MPT), herein 
designated as "low barriers'' and "high barriers,w respectively.   In 
this study, it was assumed that the water surface of the pools above 
the tanporary dans would be level, and that mean water conditions 
would prevail at the time of the operation.   During high water con- 
ditions, greater flooding could be expected due to the increased slope 
of water surface upstream from the temporary dams. 

d. General Effect of Still-Water oarriera. 

The effects of artificial flooding created by tanporary 
damming operations on the Aller and Leine Rivers are summarized In 
Tables 6 and 7, and the extent of inundation outlined on the strip 
maps presented on Plate 16.    Serial numbers of sites correspond to 
those of Exhibit A.    Reference is made to Exhibits A ard R for data on 
the dimensions of dams and bridges.    The flooding product 'jy the low 
barriers would be mostly confined within the stream banks, while 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 prac- 
ticable, except during periods of high flows.    Review of the artifi- 
cial flooding possibilities in specific reaches of the Aller and Leine 
Rivers follows. 
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e.    Effect of Aller River Still-Water Barriers, 
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! 
(1) General»    The navigation and mill dams along the 

Aller River are built so that their crest heists 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 ra, but that higher increases would be im- 
practicable because of the excessive lengths of temporary danming j 
required.    Temporary damning by means of blocking of bridge openings 
at suitable sites was also considered as shown in Table 6 and discussed 
beldw. f 

(2) Source to Gifhorn (tan 166). The Aller River flows 
through a broad marshy valley and is the basis for an extensive system 
of irrigation canals which could 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 area adjacent to the canal: however, 
a large volume of water would be required (17.5 million nK for the r 
low barrier or 57 million m* for the high barrier as indicated in 
Table 6).   In the vicinity of (Hfhom, shallow artificial flooding 
of the Aller and Ise Depressions could be accomplished as indicated 
in Table 6 and further described in Exhibit B. 

(3) Gifhorn to Celle (km 115).    Temporary danming at 
Brenneckenbrueck (Site 1) and Diekhorst Sluice (Site 6) could produce 
a still-water barrier about 0.5 km 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 
dans in this reach afford excellent 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 Plate 16).   Creation 
of high barriers at the 4 suitable bridge sites shown in Table 6 would 
create additional obstacles each 2-5 km long and 500-1500 m wide, 
averaging approximately 0*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 tem- 
porary dams (See Plate 16).   No significant flooding would result from 
low barriers, but areas 8-11 km long 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 (UO-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 openings. 
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f.    Effect of Leine River Still-Mater Barriers. 

(1) General.    The narrow valley and steep gradients in 
the upper reaches of the Leine River restrict the possibilities for 
creation of effective still-water barriers (See profiles on Plates 3 
to 5)»    The effects of the low barriers TOuld be mostly confined to 
increasing the channel depth.    High barriers at the sites,  indicated 
on Table 7 and Plate 16 would produce inundation of 300-2500 ra average 
width, practically continuous in the lower reaches below Hannover 
(km 161). 

(2) Rhume R. (km 2641 to km 161 (South of Hannover). 
Artificial flooding produced by still-water barriers is insignificant 
in this reach,  except for the 2 sites (Serial Nos. 196 and 197) shown 
on Plate 16, in the vicinity of Salzderhelden (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) to Neustadt (km 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 artificial 
lake (see paragraphs 2-10d and 2-11) has been constructed.    Combin- 
ation of temporary damning and breaching of dikes in that locality 
would inundate an area about 1 km wide and extending for several 
kilometers above, and below Hannover.    A continuous water obstacle, 
12 km long, 300-900 m wide and averaging approximately 0,5 m deep 
would* be created by erecting five high temporary dams at sites 112 
to 116, 4|.r.elu3ive, shown on Plate 16.   Blocking of the Neustadt high- 
way briflgo opening (site 109) to 3 m above mean water would flood a 
1200 m jwide area extasnding for 8.5 km.    Reference is made to Table 7 
for summary of effects. 

(4) Neustadt to Aller R. .junction.    A practically 
continuous 26 km long water obstacle, averaging about 300 m wide could 
be'produced by creation of high barrier3 at the 3 b?idgf) openings 
designated as 102, 104, and 105 on Table 7 and Plate 16*   Flooding by 
low barriers at those sites would be mostly confined to the stream bed 
and to the old meanders.    A low temporary dam at the Bothraer RR bridge 
would create a stlllHfrater obstacle averaging 460 m wide and 1.2 m deep, 
extending upstream 5.6 km. 

g.   Water Requirements for Still-Water Barriers.  . 

(1)    The volume of water required to effect the artifi- 
cial flooding on the Aller and Leine Rivers described in preceding para- 
graphs and shown on Plate 16 and in Tables 6 and 7, together with the 
estimated time of filling at the natural mean rates of flow given in 
paragraph 4-02b(l), are approximately as followsi 

"^ 
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River Reach 

Aller R. 
Seurco-Gifhorn 
Oifhom-Celle 
Celle-Leine R. 
Leine R.-Weser 
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Water Requirement 
(million m3) 

Low Barrier High Barrier 

57.0 
0.9 
8.7 

lOSlb 

Natural fiUifig Time 
(Days-hours) 

Low Barrier   High Barrier 

27.5 

25- 0 
0- 8 
1-11 

27£l9 

66- 0 
0- 6 
2-13 
5-10 

74* 5 

L££ncJ£. 
Rhume R.-Hannover 
H anno ver-N eu stadt 
Neustadt-Aller R. 

8.7 
1.8 

.&& 
20.3 

10.5 
32.3 
4ii0 
87.8 

3- 8 
0-17 
2-18 
<£l9 

4- 1 
12-10 
17- 7 
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: 

Storage Capacity (million v?) 
* 

30.6 
25.5 
13.0 
10.5 
1.6 

tf.O * 
100.2 

location 

Oder Dam 
Soese Dam 
Ecker Dam 
Harz Ponds (Harzteiche) 
Maschsee Reserroir (Hannover) 
Mittelland Canal 

Upon completion of Oker Dan, an additional 45 million m3 capacity would 
be available.    During extended dry periods,  the "volune of water stored 

in the reservoirs 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 Dan outlets are discussed in detail in paragraph 4~Q4.    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 dans.    The initial combined rate of discharge from the existing 

Oder and Soese dan outlets at full reservoir pool, is about 85 m3/sec. 
In 8-10 days, those reservoirs could be emptied, providing about 
50 million up 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 maxlmim rate of approximately 60 m3/s above the base flow.   At 
that rate, the still-crater barriers along the Leine River nould be 

» 
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filled in about 1/3 the time required by the mean natural stream dis- j 
charge shown in previous subparagraph 4-02g(l).   Modification of to© )   \ 
dstn outlets to increase their discharge capacity nould further reduce 
the time required.    Reference is made to paragraph 4-Q4 and to Table 9 
for further data. 

4-03    MAJOR FLOOD WAVES. 

a.   General. [ 

(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 estimates of the potential effects of 
major flood waves are presented for the Oder, Soese and Ecker Dams. 
Reference is made to paragraph 2-10b and to Exhibit B for descriptive 
data on those structures and to Plate 9 for sketches of the 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. 

b.   HydrologLc 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 flov 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 by operation of the dams for power because of re-regulation 
pools immediately below the main dams.    In study of the effect of 
major artificial flood waves,  it was assumed that the base flow in the 
str-xr* at the start of the wave corresponded to mean water conditions 
as tabulated 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 reservoir 
was at the maximum level in order to define the maximum probable limits 
of ths flood waves.    The maximum reservoir levels shown on Plates 9, 
17 and 18 are attained only during the flood season.    The hypothetical 
Oder Dam stage and storage hydrograph for the period 1908 to 1917 
(Plate 17) reflects the general trends of reservoir variation prevailing 
for the Harz daaaa.    The reservoir 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 Exhibit B and developed by 
the method presented in "A Progress Report on the Disposition of Sediment 
in Resorvoirs,, 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 H 2,31 
Soese Dam S equals 3400 H 2#£ 
Ecker Dam S equals    200 H 2«76 

Where S eqaals storage in cubic meters, H equals reservoir depth in meters. 
i 

(3)   During passage of a major flood nave downstream, an 
appreciable amount of volume is retained behind embankments and in 
depressions on the floodplain, and lost through evaporation, seepage, etc. 
For example, 39• 5 percent of the volume of water discharged from the 
Bder Dam breach of May 1943 was lost in the passage of the flood wave 
to Intschede, 426,6 km below the dam (See References 19 and 20),   Con- 
sequently, it was assimcd 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, 9 

o.   Means of Creating Artificial 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 estimating 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) Ihe assumed breach approximates a parabolic shape, 
corresponding closely to the equation: 

i 

x2 equals 51 y 
• 

where x equals horizontal distance from vertical axis 

of the opening 

y equals vertical distance 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 Soese 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 case3 that the lowest 
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point of the breach was 24 m below the initial water surface (similar 
to conditions at the Eder Dam breach); therefore,  the initial disoharge j 
would be 8500 nr/s for breaches at ail dams studied.    Breach discharge 
hydrographs are shorn on Plates 19 and 20. 

* (5)   In view of the equalizing effect of stream conditions 
upon various sized flood waves as the wave progresses downstream (See 
Reference 20), it was considered that mere precise computations of 
probable breach opening T?ould be unwarranted for purposes of this report. 

d.   Effects of Dam Breaching Operations. 

(1) General.    The estimated effects of artificial flood 
waves produced by breaching of the Harz dams, as described above, is 
sunnariaed in Table 8, and discharge hydrographs at key locations are 
shown on Plates 19 and 20.    The artificial flood waves are designated 
as follows1 

Artificial Flood No. Dam Breach 

1 Oder 
2 Soese 
3 Ecker 
4- Oder / Soese 
5 Oder / Soese •/ Ecker 

(2) Artificial Flood No. 1 is the flood wave on the 
Oder, Rhume, Leine and Aller Rivers caused by breaching of the Oder Dam* 
The outflow hydrograph at the dam was computed from the storage-discharge 
relation and routed downstream to produce the discharge hydrographs shown 
on Plate 19 •    The peak discharge at the dam of 8500 RH/B would be re- 
duced to 700 m3/s at Elvershausen (37 km below the dam) and to 275 rn^/s 
at Westen, 290 km dowiatream 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 19.    The peak dis- 
oharge decreases fran 8500 m3/s at the dam to 795 VT/B at Elvershausen 
and 270 IIK/S at Westen as shown on that plate and tabulated in I'able 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 sumnation of effects Is con- 
tained in Table 8.    The peak discharge of 8500 nr/s at the dam would be 
reduced to 260 ro^/s at the confluence of the Oker and Aller Rivers 

• (HO km below the dam) and to 210 QK/S at Westen (239 km below the 
Ecker damsite), representing an increase of about 107 ra3/s above the 
base flow at the latter location. 

(5) Artificial Flood No. 4 is produced by eynchronized 
breaching of the Oder and Soese Dams so tiiat the wave crests would 
arrive simultaneously at the confluence of the Rhume and Soese Rivers 

_) 
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(km 2?6) (See Plate 1).    Breaching of the Soese D«m 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 
showi on the discharge profile, Plate 13, and in the tabulation,  Table 8, 
the discharge from the combined breachings would be 1475 nP/s at Elvers- 
hausen and £20 nr/s at Westen. 

(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 Leine 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 rrP/a at each 
dam breach Mould produce a combined peak discharge of 520 mVs 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 sunmary of effects is included in 
Table 8. 

(7) Comparison of Effects of Dam Breaching Operations. 
Table 8 presents a sunmary 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 
shown on Plates 4,  5 and 7, Discharge and surface velocity relations 
are graphically presented on Plate 13.    Since the artificial flood 
flows are considerably 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 t 

Artificial Flood No. 

River Location River km        1 

(a) Height of Wave above Moan Water Profile  (m) 

Rhume 
Leine 

« 
Aller 
r 
• 

Elversnausen 
Herrenhausen 
Bothmer 
Celle 
Ahlden 
Westen 

275 
152 

68 
115 

59 
22 

3.7 
4.6 
3.2 

2,4 
1.6 

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

3.8 
4.5 
3.2 

2.4 
1.6 

3.1 
1.8 
1.1 

4.2 
6.0 
4.8 

3.9 
2.5 

4.9 
3.1 

Hhume 
Leine 
Aller 

• 

Elver shausen 
Herrenhausen 
Celle 
Westen 

275 
152 
115 

22 

9 
5 
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Artificial Flood No. 

River Location River km 12 3 4 

(o)    Time of Arrival of Start of Wave (hours after initial breaching) 

Rhume 
Leine 
Aller 

n 

Elverahausen 
Herrenhausen 
Celle 
Westen 

275 
152 
115 

22 

11 
40 

9 
33 

12 
37 

33 
61 74       74       61       74 

(d)    ELme of Arrival of Peak of Wave (hours after initial breaching) 

Rhume 
Leine 
Aller 

* 

Elvershausen 
Herrenhausen 
Celle 
Westen 

275 
152 
115 
22 

18 
54 

14 
49 

95  87 
46 
80 

(e) Duration of Wave above Mean Water (hours) 

Rhine 
Leine 
Aller 

Elvarshausen 
Herrenhausen 
Celle 
Westen 

275 
152 
115 
22 

21 
38 

19 
38 

56   52 
30 
45 

(f) Duration of Wave above Mean High Water (hours) 

Rhume 
Leine 
Aller 

Elvershausen 
Herrenhausen 
Celle 
Westen 

275 
152 
115 
22 

14 
20 

13 
18 

9 
0 

(g) Width of Flooded Area at Peak of Wave (km) 

Rhume 
Leine 
Aller 

N 

Elvershausen 
Bordenau 
Celle 
Westen 

275 
121 
115 

22 

0.8 
1.4 

0.8 
1.4 

2.0     2.0 
0.7 
2.0 

74 

18 
53 

93       93 

24 
4L 

60       60 

16 
25 

19       24 

0.9      - 
1.6      - 

3.0     3.0 

(8)   Effect of Oker Dan Breach.   Completion of the Oker 
Dan, now under construction on the headwaters of the Oker River near the 
Ecker Dan, would'provide an additional source of artificial flood waves. 
Sufficient data were not available to permit analysis of the effects of 
breaching of that dan upon artificial flooding; however, estimates based 
upon comparison with the effects of the Oder, Soese and Ecker Dans 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 combined with 
the flood waves resulting from breaching of the existing valley dans. 

~) 
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(9)    Effect of Breaching of Navigation Dams.    Breaching 
of the navigation and mill dam3 on the Aller and Leine Rivers \vould 
create artificial flood waves of short duration and small amplitude. 
The low heights and small 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 demolition of the navigation dams would produce flood 
waves 1 to 3 m high, depending upon the difference in the upstream and 
downstream water surface at the particular dam.   Locations of naviga- 
tion structures are shown on the General Map, Plate 1 end oh 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- 
cial flooding effects that might be produced by release of water from 
the outlets of the Oder, Soese, and Ecker valley dams. 

(2) Included 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 Plato 1 for locations, to 
Plate 9 for sketches of the dams, and to documents listed as References 
8 to 12, inclusive, in the Bibliography of this report for detailed des- 
criptions 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. Hydro logic Considerations. 

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

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

c. \h&*L? of Creating uetriroental Flow Variations. Detrimental 
flow variations may be produced downstream from the Oder, Soese and Eck6.r 
Dams by one of the following three methods: 
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(1)    Type Af operation of the existing controlled outlets 
for sustained or cyclic discharge. 

(2) Type Br modification of the outlets to increase dis- 
charge capacity, accomplished by temporary by-passing, alteration or 
dismantling of restrictions, machinery or other outlet appurterances 
without causing permanent or serious disruption of normal reservoir I 
functions. 

(3) Type Cf major modification of the outlet structures 
to increase discharge capacity accomplished by permanent removal of 
restrictions or such modification as to seriously hinder the normal 
functions of the reservoir, 

d. Oder Dam Outlet Discharges* 

(1) Type A.    The existing main outlets of Oder Dam can 
discharge 42.7 TTP/S when the reservoir is full and 37.5 m3/s when one- 
half full, as stated in Exhibit B.    Simultaneous opening of outlets 
and turbines would increase the discharge capacity, at full pool, to 
50 m3/s for 8 to 10 days (Sec page 1 of Leine River tabulation in 
Exhibit B). 

(2) Type 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 increase the discharge capacity to about 165 raVs &t full pool. 
Discharges above 100 nP/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 
operation of the 13 spillway gates,  combined with discharge though the 
Type B modified outlets, would result in an initial peak flow of approxi- 
mately 445 w/3*   However,  the rate of flow would rcsduce rapidly to 
about 160 JTK/S in 8 hours, as the reservoir level droppod to the spill- 
way crest elevation. 

e. Soese Dam Outlet Discharges. 

(1) Type A.    The discharge capacity of the existing 
outlets is stated in Exhibit 3 to be 36 nr/s under maximum pool condi- 
tions, and 31 ra^/s when the reservoir is one-half full. 

(2) Type B.   Based on inf rmstion in References 9 and 10, 
it is estimated that ronoval or by-passing of the existing turbines and 
water supply discharge pipe would increase tile initial rate of discharge 
to about 55 ra^/s, whic!  would dro : to about 2 5 m-Vs in 5 days as the reser- 
voir level was layered to the elevation of the main intakes. 

) 
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(3)    Type C.   Discharge capacity of the Socse Dam out- 
lots could be greatly increased by removal of the 6 m long concrete 
plug located approximately midway in the 3 m diameter outlet tunnel 
beneath the axis of the dam.    Dovmstream frtn this restriction, water 
f'^r water supply and pcrrer is carried through a 1,25 m diameter pipe 
built inside the 120 m long portion of the large tunnel.    This pipe 
line, together vdth the turbine and punp machinery, v/ould have to be 
removed 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 the possibilities of such modification-. 
Making those outlet modifications would peimit increase of initial 
discharge under full pool conditions to about 280 raVs, but the flow 
would diminish to about 150 nr/s in 30 hours v/hen the reservoir level 
drops to the elevation of the intakes. 

f•    Ecker Dam Outlet Discharges. 

(1) Type A,    Information 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 estimated that by opening or b;-passing the discharge pipe lines at 
the d)Wnstroan exit cf the dam, tho discharge capacity would be in- 
creased to an estimated 30 ra3/s under initial full pool conditions and 
would be sustained above 20 m3/s for about 5 days. 

(3) Type 0. Diaaantling of the utlet pipes and removal 
of the regulating discharge valve installations would permit a discharge 
rate estimated to be 165 DK/S under initial full pool conditions and 
dropping to about 90 m3/s within 24. hours. Subsequent to this time, the 
pool level vjould have rooeded below the elevation of the main intakes and 
the discharge vaould recede from about 25 rn^/s to zero discharge in about 
2 days. 

t 

g.   Oker Dam Outlet Discharges. 

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

h.   Effects of Detrimental Flow Variations. 

(1)    Gqieral.    The effects of the detrimental flow 
variations produced by release of discharge from the outlets of the 
Odor, Soese, and Ecker Dans is summarized in Tables 9 and 10. 
Reference is made to Plates 21 and 22 vrhich present discharge hydro- 
graphs at key locations.   For identification purposes, the resulting 
flow variations are designated herein as follows: 
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ir-<mW Location of 

Artificial Flood No. Initial Discharge 
Type A - Existing outlets 

5 Oder Dam 
7 Soese Dam 

Type B = Minor modification of outlets 
8 Oder Dam 
9 Soese Dan 
10 Ecker Dam 

typo C -» Major m-jdification of outlets 
11 Oder Dam 
12 Soese Don 
13 Ecker Dam 
14 Oder / Soese Dams 
15 Oder / Soese / Ecker Dams 

(2)    Effects of Discharge from existing outlets (Type A). 

(a) General.    Release of discharge through the 
existing outlets (designated as type A discharges in paragraph 4^-04-c) 
could produce moderate flow variation of 8-10 days duration if outlets 
are allowed to remain open.    Pertinent data rl-tive tn the effects 
are contained in Tables 9 and 10, 

(b) Artificial Flood No»      is designated as the 
flow variation on the Oder, Rhtroe, Leine and Aller Rivers below Oder Dam 
resulting from sustained discharge under initial full pool conditions from 
the existing outlets of that reservoir.   As described in paragraph 4-04d(l) 
and on page 1 of "the Leine River table included in Exhibit B, approximately 
50 m3/s can be released for a period of 8-10 days by* opening the bottom 
sluices and operating the turbines.    The resulting discharge at West en 
(km 22) would be 139 m^/s, an increase of 36 rrr/s over the Wt base flow 
at that location as summarized in Table 9. 

(c) Artificial Flood No. 7 corresponds to the flow 
variation below Soese Dan resulting from sustained discharge from the 
existing outlets of thr.t dan.    As discussed in paragraph 4^Q4e(l) and 
in Jbhe table included in Exhibit B, approximately 36 nv/s can be released 
under maxima pool conditions.    The duration of discharge would, be 8-10 
days.    As shown in Table 9, the resulting discharge at Westen would be 
128 m3/s, an increaso of 25 rtP/s abovn the base flow at VW at that location. 

(d) Comparison of Effects of Pis charge from 
Existing Outlets (Type A^«   Only slight reduction in the amplitude^ accom- 
panied by slight increase in the duration of the flow variation, would bo 
evidenced during its progress downstream as may be observed in Table 9. 
The resulting inundation along the stream would be negligible a3 indicated 
in Table 10.   A sumiary of effects at selected locations, extracted from 
Table 9, is shown for comparison. 
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River km 

! 

Artificial Flood No. 
 6 7_ 

Elvershausen 
Herrenhauscn 
Westen 

Elver shau3en 
Herrcnhausen 
Westen 

Height -jf crest above mean water profile (m) 
275 076 
152 1.1 
22 0.4 

Surface velocities (km/Vir) 
275 6 
152 3 
22 3 

0.5 
0.9 
0.3 

6 
3 
3 

Time of start of rise after initial discharge (hrs.) 
Elvcrshausen 275 12      10 
Herrenhauscn 152 41      38 
Westen 22 69      66 

Elver shauson 
Herrenhauscn 
Westen 

Elvcrshausen. 
Herrcnhausen 
Westen 

Time of peak after initial discharge (hrs,) 
275 
152 
22 

40 
84 

129 

Duration of stages above Wi  (hrs.) 
275 210 
152 270 
22 340 

45 
90 

135 

210 
270 
340 

(3)    Effects of Minor Modifications of Outlets (Type B). 

(a) General.    Release of discharge through the 
outlets, vrLt: minor (Type B) modifications described in paragraphs 
4-04c to 4-04f, would produce flow variations with peaks ranging from 
about 0.3 to 2.5 meters above mean "water.    Pertinent data are summarized 
in Tables 9 ?"d 10. 

(b) Artificial Flood Eh, 8 is the flov; variation 
on the Oder,  Rhumo, Leine and Allcr Pdvors resulting from sustained dis- 
charge under initia^pool conditions from the outlets of Oder Dam, modi- 
fied as described in paragraph 4-04d(2).    The peak discharge of 165 m3/3 

at Odor Dan would result in an increase of 120 rn^/s over the base flow 
at Westen (See Table 9). 

(c) Artificial Flood No. 9 is the flow variation 
dovjn3trecm from Soese Dam created by sustained discharge under initial 
full pool conditions from the modified outlets of that dam, as described 
in paragraph 4-04e(2),    The peak discharge at the dam of 55 rt?/s would 
not be appreciably reduced during its progress downstream.    An increase 
of 40 BK/8 over the base flow at Westen would result as shovm in Table 9. 
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(d) Artificial Flood no. 10 is the flow variation below 
Eckcr Dan resulting from sustained discharge under initial pool condi- 
tions frun the Eckcr Dam outlets, modified as described in paragraph 
4^04f(2).    As may bo observed in Table 9, the peak discharge of 30 ITK/S 
at the dain wuuld result in an increase of 20 m3/s ever the base flaw 
at '7csten • 

(e) Comparison of effects of minor modifications of 
Outlets  (Type 3).    The effects of flow variation resulting from sustained 
discharge from the outlets (with minor Type B modifications) are 3vttmar- 
ized in Tables 9 and 10,    The flooding nou]d be confined generally with- 
in the stroan banks,  except for Artificial Floid No, 8, which would 
cauBc -fvorbank flooding ranging in width from 0.2 to 1.7 km at various 
locations as shovn in Table 10.    Extracts of effects from Table 9 are 
shor.n below for comparison: 

') 

Artificial Flood No. 
Location River km           8 9 10 

Height ->f crest above mean water profile (m) 
•*                     * Elvershausen 275             2.2 0,8 

Hcrrenhausen 152             2.7 1.3 ~                      i 

Celle 115 _ o,6       : 
Westen 22             1.3 

Surface Velocity (kmAir.) 

0.5 0,3        ! 
f 

Elvershausen 275              8 6 — 
Herrenhauson 152              4 4 — 
Colle 115 — 3 
Weston 22              5 4 *           1 

Time of start '-f riso after initial discharge (hrs -1          1 
Elvershausen 275              8 0 
Herronhausen 152             25 23 — 
Cello 115 _ 26 
^csten 22             55 46 55 

Time of peak after initial discharge (hrs.) 
Elvershausen 275             30 48 — 
Herronhausen 152             69 95 — 
Celle 115 _ "1 
Woston 22            121 

Duration of stage abnvo MW (hrs,) 

138 x06 

Elvershausen 275            76 190 
Herrenhausen 152              100 250 — 
Celle 115 — 145 
We3ten 22             112 330 160 
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(4)   Effects of Major Modifications of Outlets (Type C). 

(a) General,    The effects of flow variations result- 
ing from sustained discharge from the outlets of Oder, Soese and Ecker 
Dams, as a result of 'type C major modifications described in paragraphs 
4^04©-f are summarised in Table? 9 and 10.    Plates 21 and 22 show dis- 
charge hydrographs at key locations.    Attention is directed to the 
influence of the comparatively large base flows upon the resulting dis- 
charge hydrographs. 

(b) Artificial Flood No. 11 is the flow variation 
resulting from sustained discharge from the Odor Dam outlets modified 
as described in paragraph 4-04d(3)»    The sharp peak release of 445 m3/s 
would be reduced to 218 nP/s at Westen, an 'ncrease of about 115 rr?/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 peak discharge at the dam of 282 nP/s would 
result in an increase of 160 vtr/s over the base flow at Westen,  effect- 
ing a peak flow of 263 m3/s at that location as shown on Plate 21, 

(d) Artificial Flood No. 13 is the result of dis- 
charge from the Ecker Dan outlets with Type C modifications as des- 
cribed in paragraph 4-04£(3)#    The pea*k flow at Westen of 193 nv/s 
represents an increase of approximately 90 rn^/s above the base flow 
at that location, and is the result of the initial 165 mVs peak dis- 
charge from the dam outlets,    Hydrographs at other key locattons are 
showi on Plate 22, 

(e) Artificial Flood No. 14 results from the com- 
bined discharge of the Type C modified outlets of Oder and Soese Dams, 
timing initial operation of the outlets' so that the peak flows trould 
arrive simultaneously at Elver3hausen to produce, maximum peak flows in 
the stream below that point.    This combination could be effected by 
delaying the initial operation at the Oder Dam 5 hours later than initial 
discharge at the Soese Dam,    The peak discharge of 445 nP/s from the Oder 
outlets so combined with the peak discharge of 282 m3/s from Soose Dam 
nould produce a peak flow of 418 rn^/o at the point of junction of flow 
and would result in a peak of 318 m3/s at Wosten, an increase of 215 mV8 

over the base flow at that location.    See Plate 21 for discharge hydro- 
graphs at key locations, Plates 4, 5 and 7 for water surface profile, 
Plate 13 for discharge profile, and Tables 9 and 10 for summary of effects, 

(f) Artificial Flood No. 15 is the flow variation 
in the Aller River belov the confluence ->f tho Leine River resulting 
from the combined discharge of the typo C modified outlets of the Oder, 
Soese and Ecker Dams.    In order to produce maximun peak flow, the 
initial operation of the outlsts at Oder and Ecker Dams vrere lagged 
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5 and 27 hours, respectively, after the initial operation ct Soe; •?. Dam. 
The resulting peak discharge at Westen would be approximately 365 TTP/S, 

an increase of 262 rn^/s over the base flow at that location as shown in 
Table 9.    Discharge hydrographs at Ahlden and "'eaten are shown on Plate 21, 

(g)    Comparison of Effects of Ma.1or Modifications of 
Outlets (Type C).    The effects of flow variations induced by Type C 
major mwdifications of the outlet structures are summarized in Tables 9 
and 10,  oxtracts from which are shown below f>jr purposes of comparison: 

Artificial Flood No. 
Location River km 11 12 13 14 15 

geidht of crest above mean water profile (m) 
3.2 Blvershausen 275 2,3 2.6 — — 

Herrenhausen 152 2.7 3. A — 4.3 - 
Cello 115 — •m 1.9 — - 
Westen 22 

Surface Veloci 

1.2 

ty (km/for.) 

1.5 1.0 1.9 2.2 

Elverahauaen 275 8 8 - 9 M 

Herrenhausen 152 4 4 — 4 9-t 

Celle 115 — — 4 — - 
^esten 22 5 5 4 5 6 

Tfo} , of start of rise after Initial dj .scharge (h rst) 
Elver shausen 275 4 4 .. 4 - 
Herrenhausen 152 27 26 — 25 - 

Celle 115 _ _ 20 — _ 
We ston 22 57 61 48 59 64 

Time of peak after initial discharge (hrs.) 
20 ELvershausen 275 16 21 — — 

Herrenhausen 152 69 59 — 60 - 
Colle 115 - — 50 — _ 
Westen 22 • 115 103 76 104 104 

Duration of stages abovo MTW (hrs.) 
58 Elver shausen 275 52 32 — 

Herrenhausen 152 18 30 — 51 — 
Celle 115 — ~ 0 _ _ 
Wosten 22 

Duration of stages 

0 

above W (h 

0 

'rst) 

0 0 32 

Elvorshauson 275 76 52 — 84 — 
Herronhauson 152 97 73 _ 105 _ 
Celle 115 — — 60 _ _ 
Westen 22 105 80 78 118 130 

Width of Flooding ct Peak of Rise (ten' I 
0.8 Elvor8hauscn 275 0.8 0,8 _ 

Borl^nau (Loinc R.)                       121 0.3 0.3 — 0.6 — 
Celle 115 — — 0.3 — — 
^estcn 22 0.7 0.5 0.5 1.4 2.0 
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Rate of Discharge (m^/a) 
Hours After Broaching Lelne R. Oker R. Aller R. 

1 85 * 190 95 
3 55 *5 65 
6 40 50 50 
12 30 30 30 
24 15 15 15 
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(5) Effncts of Discharge from Okor Dam and Harztelche. 

(a) Detrimental flow variations might be produced 
by discharges from the Oker D^n, now under construction.    No data are 
presently available to permit evaluatijr.  jf the magnitude and duration 
of such discharges; h.^cver,  it can be estimated that the resulting 
peak flows w.iuld be of similar magnitude to th so from the other exist- 
ing Harz Dams and that the duration of flow would be somewhat longer 
due to the larger storage capacity (45 million rrr) proposed for that 
new reservoir. 

(b) The scattered location and small individual 
capacity < f the 69 •Harzteiche," the Harz Mountain Ponds described in 
paragraph 2-10c, together with the long, small channels leading to the 
main streams, minimize the potential effect of discharges from those 
ponds t . produce detrimental stream variations in the main streams of I 
the basin. 

(6) Effects of Discharge from the navigation dams. 
Opening of the outlets of the navigation and mill dams on the Aller 
and Lcine Rivers would result in an undetermined --anount of flow varia- 
tion.    The small storago capacity and the low head between the upper 
and lower po 1 elevations limit the magnitude ad duration of discharge. 
Reference is made to Exhibit B for discussion and tabulation of the 

potential effects, » 

4-05    ARTIFICIAL FLOOQTNG POTENTIALITIES OF CANALS. 

a. Reference is made to paragraph 2-12 and to the document 
listed as Reference 3 in the Bibliography for detailed description of 
the canals. 

b. Demolition of the Mittolland Canal (ans-^/eser and 
Weser-Elbo Canals) at the Lcine River Aqueduct and at the Oker River 
and Aller River syphons would empty the water stored in the canals, 
(approximately 19 million m?) into those streams, provided that the 
canal safety gctes were raised (See Plate 10).    The rates of flow 
would bo to^  slot/ to create effective artificial flooding; however, 
the volume of released water could be utilised to supplement other 
sources   >f supply f ;r still-*rater barriers described in paragraph 4-02, 
A total .it approximately 13 million ITK could be discharged at those 
three locations in IS hours.    The estimated rates of discharge are 
indicated in the follovdng tabulation: 
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4-06    SUWARY. 

The artificial flooding p tentialities of the Aller and Leine 
River basin described in preceding prragraphs 4-01 to 4-05 are heroin 
summarized. 

a. Temporary danming operations at suitable existing damsites 
and bridge openings would create flo <iing extending 1 to 11 tan upstream 

from those locations with average widths of overbank flooding ranging 
from 0,1 to 2.5 tan and depths of 0.03 to 2 m.    The extent and locations 
of flooded areas are shovm on Plate 16 and results stmnarized in Tables 
6 and 7,    Associated broaching of loveos would be necessary in mo3t cases. 
Except during high water periods, overbank inundation -would not present a 
continuous water obstacle.    Temporary dams with heights loss than 
approximately 3 m above mean water would not effect appreciable over- 
bank flooding.    Reference is made to paragraph 4*02 for detailed dis- 
cussion. 

b. Breaching of the Oder, Soese,  aid Ecker Dams (plus the 
Okor Dam when completed) would create major artificial flood waves with 
amplitudes of approximately 4-6 m in the upper roaches and 2-5 m in the 
lower roaches of the Aller and Leine Rivers downstroam of those struo-. 
tares as discussed in paragraph 4-03•    Locations appear on Plate 1 and 
sketches of the darns on Plato 9.    Tho start of the waves produced by 
breaching of tho Oder or Soese Don would arrive at Weston (tan 22 above 
tho mouth of the Aller River) in about 75 hours and the peak in about 
95 hours.    Waves caused by broaching  >f tho Ecker Dam would take 
approximately 15 hours less time t> travel to West-en.    Surface velo- 
cities at tho peak of tho wave would range from approximately 9 lan/hr 
in tho upper reaches t, about 5 tan/hr in the lower roaches of the Aller 
and Leine Rivers,    The average rate   >f rise of stago would be about 
0,6 m/tiv near the dams and 0.2 m^ir in the lower reaches of those rivers. 
Stages would remain abovo n >nnal for 15 to 20 hours immediately .below 
the breached dams and for 45-60 hours farther downstream.   Effects are 
snarmarizod in Tables 8 and 10, discharge hydrographs are shown on Plates 
19 and 20; and stage, discharge,  and velocity profiles are shown for a 
representative flood wave on Plates 4,  5, 7 and 13.    The effects can be 
intensified by synchronized breaching of tho dans to produce either 

increased height, longer duration or repetition of flood waves, 

o.    Detrimental flow variations ranging in amplitude from 
0.3 to 3 m might be produced along the Aller and Loino Rivers by 
manipulation of the controlled outlets  >f tho Oder, Soese, and Ecker 
Dams (and of tho Oker Dam upon its completion).    Locations of the 
dams are showi on Plate 1,   As discussed in paragraph 4^-04, modification 
of the outlets to increase their discharge capacity would be necessary in 
order to produce tho higher flow variations summarized in Tables 9 and 10. 
River stages could be maintained higher than normal for 40 to 200 hours 
immediately downstream from the dam and for 80 to 350 hours in tho lower 
reaches of tho Aller and Leine Rivers, by means   >f sustained discharge 
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from the dam outlets.   Average surface velocities of as high as 8 tan/far 
could be -produced in the upper reaches during the passage 3| the peak 
of the rises,:   In.the lcraer reaches, 1fre average surface velooity "mwld 
net exceed 4 Kra/tir.    The relation   >f the peak <Hs charges and surface, 
velocities -.if a representative flow variation to natural conditions „can. 
be observed on Plate 13»    The relative peak stages are plotted on the 
profiles, of Plates 4, 5 and 7.    The resulting overbank flowing, tabu- 
lated in Table 10, -would be mostly confined to the areas included within 
the loops ofithorOld river meanders and vaould be of abort duration.   In 
most cases, levees would also have to be breached in order to cause 
significant Inundation along the streams. 

d.t. Bte'approximately/190 million m3 maximum storage capacity 
of the existing reservoirs, ponds and canals could be utilized as a 
source of supply for the stillHwatea* barriers shorni on;Plate 16, . A 
combined rate   f discharge as high as approximately 100 ni^/s could be 
sustained for ab.'Ut 10 days under initiai^pool conditions.   It would 
take about 2 days fare the initial flow to travel do-nnstream to the 
lower reaches and ab.mt 3 additional days bef sre the flcrrr would rise to 
near the sustained maximum rate.    Reference is made to paragraph 4-02g 
for detailed discussion. 

e.   Completion of the Oker Dam would add 45 million irr of 
storage capacity, and would permit increase of flood wave heights of 
1 to 2 m by synchronized breaching in combination with the other dams. 
Breaching or discharge operations at the 69 smaller ponds (Harzteiche) 
would exert insignificant effects upon stage and velocity in the main 
streams of the basin (See paragraph 4-04h(5)), 

f •    The elevation of a reservoir pool at the time of breaching 
or regulated discharge operations would have direct influence upon the 
rate ctf discharge.   For example, the discharge rate of 8500 nr/s result- 
ing from breaching of the Oder Dam at full reservoir (elevation 381.10 
m/Nll) would be reduced to 4200 HK/S at elevation 377.3 m/mt  the lower 
limit of flood control storage (shown on Plate 17); and the effect down- 
stream would be reduced accordingly. 

g.   Broaching or sudden release of discharge from the naviga- 
tion locks and dams on ihe Aller and Leine Rivers would cause rises in 
downstream stages of 1-3 meters and corresponding reduction in upstream 
water surface.   Locations of dams are shown on Plates 1 to 7 and descrip- 
tions are contained in Exhibit B.   Synchronized demolition or operation 
would make possible either cyclic variation, increased duration or in- 
creased height of resulting stream stages.    The duration of waves or 
flew variations would not exceed about 12 h >urs, due to the low height 
and small storage capacity of the navigation dams.   Inundation of low- 
lands, unprotected by levees, would result but extent and duration of 
flooding would be slight.    See Exhibit B for detailed discussion. 
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h«    The an ;unt   .f flooding t," be expected cs a result of 
breaching or regulated discharge from the large liar5 Mountain Dams 
largely cUpfcrtds 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:<pecteO frequency of occurrence of natural flows.    The studies 
presented in this report were based upon an assuned base flow corres- 
ponding to mean water conditions.    The stage to be expected at a key 
station during an artificial 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 flar for the given initial stage (See Plates 14 or 15) to the 
peak discharge shown in those tables.    Having thus determined, the new 
peak discharge, determine the correspc nding stage from the rating curve 
on Plate 14 or 15 for the station under consideration. 
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/   ; SECTION V 
w '• EFFECT ON VILITARY OPERATIONS 

5-01    GENERAL. 

The purpose of this section is to assist military planning 
personnel in estimating the relative value and effect of artificial 
floods on associated military factors such as bridging, ferrying, and 
trafficability.    The effects of artificial floods on military oper- 
ations may vary greatly, depending on hydrologic conditions,  type of 
equipment involved, and the tactical and logistical situation.    The 
effects presented in this section are opinions based largely upon 
discussions of the military effects of artificial flooding on the 
Aller and Leine Rivers given in Exhibit B, a military geography 
doevrnont published by the German General Staff.    See paragraph 4-06 
for summarized discussion of hydraulic effects of artificial flooding. 

5-02   -B7ECT OP STTLL-WATER BARRIERS AND DRAINAGE OBSTACLES. 

a. Reference is made to paragraph 4-02 for discussion of the 
hydraulic features associated with formation and augmentation of water 
obstaoles by means of temporary damning operations or by disruption of 
normal.drainage. 

b. Bridging and ferrying operations within the backwater 
reaches upstrean from the temporary dams would be hindered by reason 
of the resulting greater width and depth of crossing, indicated in 
Tables 8 and 9 and on Plate 16.    Approach trafficability would be 
decreased by the shrllow overbank flooding, and the increased strean 
depths would hinder fording of the uper reaches of the river.    Since 
the resulting increased water obstacle would not be continuous 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. 

c. Continuous military support of the temporary dam instal- 
lations nt)uld be necessary to prevent their destruction by enany air 
or ground action.    Destruction of a temporary dam -would release a flood 
wave of short duration that w>uld hinder crossing operations below the 
structure and which might cause progressive failure of other downstream 
structures. 

d.   Maneuverability and trafficability in the area up 
to 2 km from the Aller and Leine riverbank would be hindered by block- 
ing of the numerous drain ditches and culvert3 -which drain the low- 
lying pasture lend adjacent to the rivers. 

o - >/ - 
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5-03    EFFECT OF MAJOR FLOOD ^AVES. 

a. Reference is made to paragraph 4-03 for discussion of the 
hydraulic features associated with creation of major flood 7/aves by means 
of breaching of the storage dams and navigation dams located on the Aller 
and Leinc Rivers and their tributaries. 

b. Breaching of the Oder, Souse, or Ecker Dams vovld create 
artificial flood wavos that rould destroy or ondanger bridges and dams 
along the streams for an undetorminod distance below the breached dean. 
Insufficient data are available regarding the structural features of 
existing bridges ana dams to permit estimate of tie degree of destruc- 
tion. 

o.    Breaohing of one or more of the large Harz dams or destruc- 
tion of the navigation dams T/ould produce temporary flood conditions 
vhich cduld interfere vdth stream crossing operations and endanger equip- 
age and floating bridges along the Aller and Leine Rivers.    See Tables 
8 and 10 for surmary of resulting flood conditions.    Except in the immed- 
iate vicinity of the breached dam,  the time required for travel of the 
flood wava (as shovn in Table 8) would probably be sufficiently long to 
permit safeguarding measures to be undertaken. 

d. Destruction of the large Harz dams TOuld seriously disrupt 
the municipal water supply and electrical power supply of Bremen, Hilde- 
sheim and other important industrial and urban areas. 

c. Destruction of the navigation dans on the Aller and Leine 
Rivers TOuld disrupt waterborne traffic to Hannover and other industrial 
centers, and would disrupt p©7rer supply for a number of mills and fac- 
tories^ :as described in Exhibit B. 

5-04   BFFBCT OF FLCW VARIATIONS. 

a^    Reference is made to paragraph 4-04 for discussion of 
tho possible detrimental flow variations that could be created on the 
Aller and Loine Rivers by means of regulated discharge from the Harz 
dams and the navigation dons.    The resulting flow conditions are summar- 
ized in Tables 9 Qnd 10, 

'•'-'••' b.    Combined or cyclic release of water from tho outlets of 
the Oder, Soese, or Ecker Dans,  especially if the outlets are modified 
to increase the discharge capacity, would produce appreciable flow vari- 
ations along the Aller and Leine Rivers that -vould endanger existing 
structures and floating bridging for considerable distances downstream. 
The' large storage capacities of the reservoirs peimit extended durations 
or multiple repetitions of flow variations,    ^o several days travel time 
required for a release from the dams to be fully effective on the Leine 
River below Hannover or bolov; Celle on the Aller River (as shown in 
Table 9) "srould permit protective measures t/: be undertaken. 
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c. Deliberate demolition of the Harz dars and the navigation 
locks and dans vwuld prevent their use by the enemy in producing detri- 
mental flov/ variation during a later critical period. 

5-05    EFFECTS RELATED TO OTHER BASINS. 

Artificial flooding along the Aller or Leine Rivers could be 
coordinated -.Tith similar operations on other river basins to create 
simultaneous or progressive vrater obstacles affecting military action. 
Reference is made to reports on studies of artificial flooding possi- 
bilities   ^n the Rhino, Danube, Wescr, and Etas Rivers listed as Refer- 
ences 20 to 24.,  inclusive,  in the Bibliography of this report. 

: I 
i : 
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TABEB I 
EQUEVAISNT ENGLISH-METRIC TERMS 

To reduoe A toB, nultlply A by F»   To reduce B to A. Multiply B tar Qi 

tfcit A Factor F Factor 0 Itoit B 

MilBO 
Meters 

a 

1*60935 
3*2808 

39«37C 

Square Miles 
n         n 

Hectares 
Acres 

2.590 
259.000 

2.47104 
4046.9 

Cubio Meters 
Cubic Feet 
Acre-feet 

• 

35.3H5 
28.317 

43560. 
3233.5 

Cubio Feet per second 1.9835 

"     Meters per   " 35.3145 

Miles per hour 
•        •        « 

Meters per second 
K        «        n 

Feet por second 

1.60935 
1.4667 
3.2808 
2.2369 
1.097 

Tons (metric) 
"    (long) 
"    (metric) 

1.102 
1.016 

2205% 

(metric) 1000, 

.62137 Kilometers 

.30480 Feet 
•025400 Inches 

•3861 Square kilometers 
.0038610 Hectares 
.40469 Acres 
.00024710 Square Meters 

.028317 Cubic Feet 

.G353M Liters 

.000022957 Cubic Feet 

.00081071 Cubio Meters 

.50417 Acre-feet per 24 
hours 

.028317 Cubic—feet par 
second 

.62137 Kilometers per hour 

.68182 Feet per second 

.30480 N          ft             H 

.44704 Miles per hour 

.99113 Kilometers pc:* hour 

.9072 Tons (short) 

.9842 "    (metric) 

.0004536 Pounds 
(avoirdupois) 

,001 Kilograms 

\ 

I 

: 
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TABLI 3 
SUMMARY Of OAOB DATA - ALIXB AND OEKR RIVERS 

JSSSL 

OSOS KB. 
Map •Mord above 

Series de Mouth  Drainage 
4416 Guerre"     of    Area 
4414 Qrld Aller   S*. la. 

Gage 
Zero 
•/» I tor* 

Date or 
Period 
of 

Record 

River Sta^r* in Centimeters above Gage Zero 

Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Tear 
Brenaeckeabrueck 
(Aller &.) 

(7 lea. upatreaa of 
Ckar 1. junctioa) 

Cell* 
(Aller R.) 

(1 km.  upttreaa of 
fuhte H. Junction) 

Ahlden 
(Aller S.) 

(6 ka. downstream of 
Leine 2. Junction) 

3528 
18535 158 1645 1*7.57 HHW 

HW 
MHV 
MV 

MHV 
MW 

HKW 

Mar 1881 
1926-35 

145 163 188 171 173 162 117  110 117  94  9* 
104 108 141 126 114 110 71   73  69  59  66 
73  73  96  81  69  65 43  49  28  34  46 

3326 
X5950 115 4494   31.82 

Jfc_ 
3223 

X2464 59 14122 18.96 

We aten 
(Aller R.) 

-JO.  X0573 
3121 

22 15221 

Orote ~Scha#ue3.per 
(Oker M.) 

Z8321 181 1763 
3628 

HHW 
HW 
MHW 
MW 

MMW 
HW 
HHW 

HHW 
HW 
MHW 
W 
MNW 
1IW 

HOT 

10.59 HKW 
KV 
MHW 
MW 
MMW 
xw 
HHW 

57.77 HHW 
HW 
MHW 
MW 

MHW 
HW 
HHW 

Jul 1934 

Feb 1946 
1926-35 

264 270 322 286 277 273 222 202 199 182 179 
196 199 245 228 210 213 167 153 153 145 143 
154 156 186 180 161 162 132  120 108 109 116 

Sep 1936 

Mar 1881 
1926-35 

• 

• 

u 

July and 
Oct 1934 

Mar 1881 
1926-35 

0 

n 

July 1934 

HOT 1926 
1926-35 

282 312 348 331 315 325 262 
217 231 279 273 250 256 109 
169 166 212 211 i*l6 191 15? 

231 226 207 187 
173 169 155 145 
133 114 li6 1-9 

338 368 407 381 372 367 310 280 277 252 240 
271 285 336 322 301 303 252 228 225 210 202 
224 226 267 267 253 243 216  194 179 179 179 

188 192 222 192 182 199 154 
108 103 I38 126 115 133 90 
61  54  74  72  69  78 51 

133 137 130 117 
75 83 78 64 
39  33  36  36 

111 
75 
50 

206 
157 
127 

236 
165 
122 

282 
220 
183 

163 
78 
37 

July 193^ 

269 
250 
222 
93 
25 
8 
8 

528 
495 
382 
184 
101 
80 
53 

468 
434 
384 
209 
100 

53 
53 

553 
522 
454 
263 
163 
112 
112 

341 
341 
279 
99 
24 
6 
6 

I 

•See Table 2 for definition of eyabole 
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TABU 4 
SUMMARY OF 0A08 DATA - LIIHJ AMD RHUMB HIVHRS 

osos KM. 

» *P "ford above 
Series de Mouth 
fifiii Ouerre" of 

Qace 4414 Grid Aller 
Borthel« (Lelae turn) 

4226 
C5447 269 

(Leine 1.) 

Drainage Gage 
Date or 
Period River Stage in Centim ttere above Gage Zero 

Area Zero of 
So. Xa. Ww Itea* Record NOT. Dec. Jan. Feb. Mar. Apr. **7 June July Au*. Sept. Oct. Tear 
984 113.69 HHW 

HW 
Feb 1909 
1926-35 

286 
265 

mv • 92 77 124 86 64 78 47 28 58 28 18 *3 184 
Mi' • 27 28 50 45 33 38 21 13 16 12 9 13 25 

• MNW • 10 10 22 23 18 15 11 5 2 2 3 3 -2 
NW • -20 

KXV Jul 1883 -30 

2898 94.92 HHW 
HW 

Feb 1946 
1926-35 

721 
679 

HW 1926-35 401 387 452 398 374 370 305 275 321 300 242 353 563 
MW • 295 299 325 306 304 288 259 241 252 246 231 254 275 

MHW • 238 246 268 257 265 248 238 223 224 226 215 226 212 
NW 180 

MHW Sep 1911 172 

5355 44.15 HHW 
HW 

Feb 1946 
1931-35 

670 
536 

iew • 264 206 340 325 275 311 217 212 209 147 178 236 422 
MV • 159 130 205 205 169 191 140 114 114 94 95 104 143 

MNW 
NW 

MNW 

• 66 83 88 109 92 86 65 73 52 56 59 53 37 

Jua 1929 15 

6155 28.51 HHW 
HW 

Mty 18811 

1926-35 
670: 

634 
MHW • 305 31* 291 324 307 328 241 207 239 217 183 244 470 
MW • 205 207 272 250 226 241 182 157 169 155 142 159 197 

MNW • 153 142 181 184 172 168 152 131 122 123 122 116 104 
NW a 72 

raw Oct 1934 72 

1115 125.51 HHW 
HW 

Jan 1932 
1926-35 

348 
348 

MHW * 130 124 169 142 106 119 93 89 104 106 84 135 246 
MW « 83 79 91 86 81 86 72 65 70 69 64 75 77 
MNW * 66 61 66 66 67 70 62 56 55 55 55 58 51 
HW • 45 
raw Oct 1921 35 

(4 kn. upstreaa of 
Rhua* 1. junction) 

Greene 
(Lelae 1.) 4125 

C5264 241 

Herreahausea 
(Leiae 2.) 

_H4_ 
3624 

X3322 152 

Basse 
(Lelae 1.) 

B4 
3423 

12041 98 

Blrereh* 
(fihuae S.) 

(13 toe. upetreaa of 
Leiae R. Junction) 
& 1 ka downstreaa of 
Soese R. jusctioa) 

04 
4226 

C6247 275 

•See Table 2 for defiaitloa of systole 
*Feb 1946 Flood stage probably higher, but records not available 
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TABLE 6 
ALLER RIVER 

INUNDATION FTFECT 07  STILLWATER BARRIERS 

la 
above 

Serial   south 
Ho.     of 
 Aller 

Map  "Mord 
OSGS    de 
Series Guerre" 
4416   Grid 
4414  

Location and Description * 

200.1-191 

191.4 

189.1 

Mo sigaificeat 
flooding 

JLL    131327 
3531 

M5   114312 

3531 

189-183 

182.7 

166.I1 

Crossing under Weser 
Elbe Canal 
Siphon crossing and High- 
water ialet to Canal 

Vorsfelde Rd. 3r. 
3 spans 
Total opening 25 a 
Stream vidtn 10 a 

Ho significant flooding 

M.W. Fallersleben Rd. Br. 

1   161.8 

H5   043322 
3530 

MS   91361 

3529 

MS  8553^ 
3528 

3 spaas 
Total opening 20.5 • 
Streaa width 7 • 

Glfhora Sluice 

Breaaeckeabrueck Rd, Br. 
3 »pa*B 
Total opening 31 a 
Streaa width 20 a 

1 Bstiaated location contradictory data gives in   Exhibit B. 
2 See  Exhibit g 
* See    Exhibit A for details 

~Low Stillwater Barrier" (YB7MV) 
Pond Aver.    Aver.     Pond Vol. 
Elev      Length    Width    Depth    Ira* 10°i 
a/K>:          ka            a            a        ka2        a3 

Pigh Stillwater Barrier  (3»/»») 
Fond Aver.     Avor.     Pond    Vol. 
Elev      Langth      Width    Depth    Area     10»x 
a/KN ka • a        ka2        a? 

10 11 A2 JI 14 ii 16 

57.5 0.5       35     17.5 58.75 
Flooding along South Side of Canal 

1.0  57 

M  

57 

57.0   8    800   0.3   6.4 
Flooding, along North side of Canal 

1.9 58.75 
Site unsuitable for high barrier 

52.38 0.5^   4^  2 
Available increase of crest of weir is 20 ca 
Flooding of aeadows along both Aller and 
Ise Rivers 

"Mil-Oeo" mentions a provisional daa placed 
at this point to fora a pool back to Glf- 
hora. Approxiaate width of 500 a1 

Site unsuitable for high barrier 

'M 

Table 6 
1 of 4 pag,. 
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Serial 
So. 

* 

1m 
ebove 
aouth 

Of 

Map 
GSOS 

Series 

4414 

•aord 
do 

Guerre* 
Grid 

Location and Description5 

TABLE 6 
ALLER RIVER 
(Continued) 

Low Stillwater Barrier'(Imfm) 
Pond                           Aver.      Aver.      Pond Vol. 
Bio*         Length      Width      Depth      Area 10°x 
a/N*             ka               a               a          ka2 a3 

High Stillwater Barrier Jjwfm) ' 
Poad Aver.      Aver. Poad    Vol. 
Elev      Length      Width      Depth Area    I0°i 
a/NM ka a a kar        »3 

JL 6 10 11 12 XL 14 11. 16 JkZ. 
151.7 JSi- 

3428 
788398 Plekaorst Simce 49.75 12.8 300 0.3 3.8     1.1 

Pool extends beyond Breaneckenbrueck I'd.  Br. 
Site unsuitable for. high barrier 

151-14? Mo significant 
flooding 

147.5 gft 760411 
3427 

a of Tlettaar RR Br. 
2 spans 
Total opening 68 a 
Streaa width 20 a 

By daaaing to 46.5 (3»/-*W) and breaching levee on left bank, water would be diverted overland 
to Tuhse R. depression.    However,  no stillwater barrier would be foraed. 

10 143.7 B4 737434 
342? 

Langllagen Rd. Br. 
? spans 
Total opealag 47 1 
Streaa width 29 a 

*0.5 No significant flooding 45      1    250   0.2   0.25  0.05 
Breaching of left bank levee also 
necessary 

11    139.6    #4     712442 
•»427 

12 138 
3427 

703454 

Hordberg Weir 

«. of 0ff« Rd. Br. 
2 spans 
Total opealag 60.4 a 
Streaa width 25 a 

Increase of dan height would involve excessively long daa due to flat low-lying land la 
vicinity of site. 

No significant flooding ^3.75   1.3   500 0.6   0.6 

13 133.7 J0L. 
3427 

68046S N.W. of Offeasen Weir Site unsuitable (See Se 

14 131.* 
3427 

666460 Welnhausen Rd. Br. 
4 spans 
Total opening 71 a 
Streaa width 30 a 

39.75 
so significant flooding 

131-1C2 Ho sigaificaat 
flooding < 

41.80    1    400   0.5    0.4  0.2 
Possible additloaal flooding aay extend 
farther on right bank reaching upstreaa 
.0 tne Offeasen weir 

* So* Exhibit A for details 
Table 6 
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CONFIDENTIAL 
SECURITY  INFORMATION 

TABLE 6 
ALLER RIVER 
(Coatinued 

Low Stillwater Barrier (la/**) 
Poad Aver.  Aver.   Pond 
Elev  Length  Width  Depth  Area 
m/NN    ka     a     a    km2 

Serial 
Mo. 

Ka 
above 
aouth 

of 
Aller 

GSGS 
Seriea 

4414 

•lord 
de 

Guerre" 
Grid 

Locatioa and Description* 
Vol. 

)6 

.3 
106x 

High Stillwater Barrier (3»/MW) 
Poad Aver.  Aver.  Poad 
Kiev  Length  Width  Depth  Area 
a/NN    ka     a     a    ka2 

10 11 12 12. 14 il 16 

106! 

iZ. 
30-31   102,3 -JH. 

3425 
491536 
489538 

Oldau Lock aad Daa 
Height of movable crest 1 

33.75     3     700    0.5     2    1.0 
Caa be accoaplished by operation of aovable 
crest 

Liait of mechanical rise is 1 a; locatioa 
at lock aad daa oa separate chaaaels would 
create difficulties for higher barriers 

40-41 

98.4 

78.8 

3325 

g4 
3324 

471555 

3**~35   90.4    jj4   418560 
3324*  415560 

38     84.8    M4   381547 
3325 

333557 
334558 

Wiasea Rd. Br. 
5 spaas 
Total opeaiag 108.1 a 
Stream width 32 a 

Baanetze Daa aad Lock 
Height of aovable crest 1 

Jeversen Rd. Br. 
Multi-spaa 
Total opening 75 a 
Stream width 40 a 

Markleadorf Daa and Lock 
Height of aovable crest 1 

30.75 
Mo significant flooding 

30.60     4     500    0.3     2    0.6 
Caa be accoaplished by operatioa of movable 
crest 

29.1 1000 0.5 4    2.0 * 

27.7      4     800    0.2     3    0.6 
Caa be accomplished by operation of aovable 
crest 

32.50 500        0.3 

Not considered 
Liait of mechanical rise is 1 a 
Lock and dam oa separate channels 

31.1 1500        0.5 

Liait of mechaaical rise is 1 a; 
daa aad lock on separate chaaaels 

0.3 

3.5 

42 71.9 
3323 

300576 Essel Highway Br. 

3 •!»»• 
Total opeaiag 124 a 
Stream width 45 a 

25.1 
No sigaificaat floodiag 

27.1 1000 0.2 3-5 0.7 

43     70.1     M4    208582 

3323 

* Sea Exhibit * for details 

Essel RR Br. 
3 spaas 
Total opening 116 a 
Streaa width 45 a 

25.2 500    0.2 1    0.2 27.2     5    1200   0.7     6   4.2 
Pool aust hold along 2 ka of rail liae 
oa left bank 
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TABLJ 6 
4LL1B RIVKR 
(Coatinued) 

Serial 
Mo. 

Ka 
above 
aouth 

of 

Map 
GSGS 

Series 
4416 
4414 

•Mord 
de 

Guerre" 
Orid 

Location aad Description' 

Low Stillwater Barrier (la/KW) 
Poad          Aver.  Aver.  Poad Vol. 
Jlev  Length  Width  Depth  Area 10^x 
a/NN    ka     •      a     a2 a3 

High Stillwater Barrier (3"/»W) 
Poad Aver.  Aver.  Poad  To].. 
Elev  Length  Width  Depth  area 
WNN    ka      a      a     a2 

106x 

1 
"4>46~ 

8 10 11 12 11 14 il 16 XL 

51 

67.1 

56.6 

57 35.2 

«4 

3223 

M4 
3223 

32?? 

63 6.4 
3021 

270590     Hadeaatorf Lock aad Daa 
268590     Height of aovable crest 1 a 

240644     Ahlden Rd. Br. 

5 «P**» 
Total opening 119.4 a 
Streaa width 56 a 

115669    Bathea Rd. Br. 
7 spaas 
Total opeaing 110 a 
Streaa width 55-69 a 

013801    Yerden RR Br. 
21 spaas 
Total opening 375 a 
Streaa width 57 a 

25.0     3     1000   0.2 3   0.6 
Difficult to hold left bank over to Leiae 

22.2 « 
Mo significaat flooding * 

17.5 
Mo  significant flooding 

U.5 
Mo sigaificaat flooding 

Liait of aechaaical rise 1 a 
Daa and lock oa separate chaaaels 

24.2   11    1500   1.0 
Floodiag hack to Easel RR Br. 

17 

19.5   8.5 2000 1.0 17 

13.5 8 1200 0.8 10 

17 

17 

3 

• Sea Exhibit A for details 

a   yy—wpw—»"atmm 
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TABLE 7 
HIKE inXK 

IHUHDATIOM KJTKCT OF STILLVAT1B BABBIiRS 

Sirlftl 
Mo. 

aouth 
of 

0S05 
•ftp 

strict 

S5S 

•lord 
da 

Guerre" 
told 

Locatioa end Deecriptioa* 

Low etillwater barrier   (hmfSl) 
Pomd      Leagth      Aver.    Aver.    Posd Vol. 

level          ku         width    depth    area lO&x 
mf-fK                            B            •          kn2 B3 

High stillwnter barrier {Jmfifi) 
Posd    Leegth Aver.    Aver.    Poad      Yol. 

level        ka      width    depth    area      106x 
B/MH B B k»Z        B3 

6 10 11 12 il 14 J£ 16 ZL 1L 
197 254.0 

196 
_s^    r  
V-    - 

• 

- 

251.8 

P4-Q4      503577 
4225 

J4_  503589 
4125 

Salsdorholdea Bd. Br. 
7 spaas 
Total opeaiag v9 a 
Streaa width 45 a 

Salsdorheldea HI Br. 
10 spaas 
Total opeaiag 130 a 
Straaa width 25 a 

1*9 

252-161 

161.0 
• 

*o sigaificaat flooding potsatiallties 

369183     Baaaover RR Br. 
2 spr-as 
Total opeaiag 52.5 a 
Strsaa width 36 a 

>* 

• 

147.9 
3624 

315239 Harreahausaa BE Br. 
3 •!>«• 
Total opaaiag 109.6 
Straaa width 25.9 a 

146-137 

116  136.8 

Ho sigaificast 

264245 

floodiag 

3523 

• 

vfcj 

115  136.2 259246 
3523 

Ssslts Bd. Br. 
1 spaa 
Total opeaiag 41.2 a 
Straaa width 27.5 a 

Lohadf Aqueduct 
3 »P»»« 
Total opeaiag 76 a 
Straaa width 23 a 

bit   A for data!Is 

* 
• futt 

106.6 

105.5 

47.5 

1750     1      e.?    8.7 

Ho sigaiflcaat floodiag 

Ho sigaificaat floodiag 

4.9 560      0.6        2.8      1.7 
Siailar bridge over dried-cot 
ara aay also have to be blocked 

43.2 Ho floodiag 

42.9 Ho floodiag 

108.7 
Site unsuitable for high barrier 

Ho saltable 
•1 tee atfov* 
Salsderheldea 

107.5 1750 10.5      10.5 

53.75   2.5      2500       1 6,3       6.3 
Must hold aloag 2 ka of BR eabaakaeat. 
Nay be accessary to block bridge over 
Ihae at 359192 

50 5.7 860 4.3       8.3 

45.0      1.3        640      0.5        0.8        0.4 

45.0  3.0   320  0.5   0.9   0.5 Carries Weser 
Elbe Caaal 
over Leiae 1. 

Table 7 
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TABLE 7 
LBIKE EIVER 
(Coatiaued) 

Serial 
No. 

KB 

above 
aouth 
of 

Allor 

OSOS 

series 

4414 

•lord 
de 

Guerre" 
Grid 

Location and Description* 

Low stillvater barrier '(ImfW) 
Pond  Lencth  Arer.  Aver.   Pond 
level    lea    width  depth  area 
WiiK •      •     lea2 

YoJ.. 

.3X 
106' 

High etiUwnter barrier  (3W**) 
Poed      Length      Aver.      Aver.       Poad 

levtl In width      depth      area 
a/NN a • k»2 

Tol. 
10<Jx 

8 10 11 12 12. 14 1L 16 12L 18 
114        134.4 M4 259246 Lehndg Rd, Br. 

3523 1 «P»n 
Total opening 22.8 
Streea width 26 a. 

42.5 0.8 400 0.4 0.3  0.1 Site unsuitable for high barrier 

113   129.3 fc4     219260    Blelefeld-Haaaover 
3523 Autobaha Br. 

8 epaa 
Total opeaiac 250 1 
Streaa width 25 a 

No significant flood'ng 45.0 6.7 920 1.4 6.2   8.7 

112  127.3  y4    201270 
3523 

Bickllagea Rd. Br. 
1 spaa 
Total opeaiac 42.7 
Streaa width 30 a 

No significant flooding 42.5    2.0    290    1.0    0.5   0.5 
May require artificial barrier on right baak 

127-110 »o eicaificaat floodiag 

109        109.7 
22 

176356 weustadt Bd. Br. 
3 spaas 
Total opeaiac 57 • 
Streaa width 30 a 

No significant flooding 
37.5 8.5        1200 0.75      10.2 7.6 
May require blocking bridge orer left chaaael 
(Serial 110)* 

110-99    No eigaificaat flooding 

105 98.1 J4 201415 
3423 

Basse Rd. Br. 
8 spaas 
Total opening 46 • 
Streaa width 37 a 

No significant flooding 35.0    7.1    320    1.5    2.3   3.5 

* Sea Exhibit • for detail* 
Table 7 
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SECUKITY INFORMATION 

Serial 
Mo. 

TABLE 7 
LEHia RIVER 
(Continued) 

KB 

abort 
south 
of 

OSGS 

series 

4414 

•llord 
de 

Guerre" 
Orid 

Location and Description* 

Low stillwater carriei (la/)*) , 
Poad Length Aver. Aver. Pond Vol. 
level   ka   width depth area 106z 
afMt          •     • ka2  a- 

High stillwater barrier (3a/MW) 
Poad Length Arer. Aver. Poad Vol. 

level   ku   width depth area lO^x 
B/MI ka' 

10 11 12 .11 14 12. 16 12. 18 
104 88.6    j*4    252451    Heletorf Rd. Br. 

3423 1 span 
Total 0peeing 51 • 
Streaa width 40 a 

30   9.5    230   0.3   2.2 
Confined mostly within channel 

0.66 31.25  9.5 340 0.9 3.2  2.9 

102 

88-80 

79.2 

100 

79-66 

66.2 

Ho significant 
flooding 

14 

3323 

250511 

Ho sigaiflcaat 
floodiag 

3323 

258583 

Medernstockern Rd. Br. 
6 spans 
Total opening 56 a 
Streaa width 40 a 

Bothaer RR Br. 
5 spans 
Total opening 110 a 
Streaa width 50 a 

27.5 0.4 100 .03 .04 0.01 

25.0   5.6 460 1.2 2.6 3.1 

30.0  9.4   2030  * 2   19.3 38.6 

27.5 

Site unsuitable for high barrier 

•be* Xxhiblt A for details 
Table 7 
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CONFIDENTIAL                                 TdBLE 9 
crrnmTY INFORMATION SUMMARY OF EFFECTS OF FLOW VARIATION 

 - 

> 

__Riyer Location R/rer 
K/77. 

Typz 
of 

F/orv 

Art/fical 
F/oocf 

A/2 

RIVE* D/SCHA&GE RIVER STAGE T/ME OF ARRIVAL DURATION OF RISE SURFACE 
VEiocrrr 
-    AT  

P£AK 

Peak 
o* 

Rise 

8ose 
Ffevr   - 

(<*• MW) 

Petrk 
ot 
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Standard Cross Sections of the Mittelland Canal in Cuts, 

on. Embankments, and Under Bridges 

F - Wet cross  section of canal prism 
T - Wet cross section of boat 
B - Canal width at the surface, at regulation water level 
b - Benn RF^TRIPTF-'n 
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On newly constructed German canals the ratio    t:F is kept 

within the limits of 1x4 or 1:5. 
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G 
THE ALLfcR RIV*R 

Description of the Watercourse. 

a.    Afeore Ce^ f»J.t,h. \%B Tributaries 

(Ocker, Fuhse,  Ise, etc.) 

Discharge at 

Mean 
Lot? 

water 
m 3/s 

Middle 
Water 
m 3/s 

High 
Navigeblc 

"> ater 
n 3/s 

Lenglingen 
Bannetze 
Ilade storf (uncontrolled 
Vorden 

6.1 
15 
36 
43 

15 
32 

108 
110 

60 
100. 
250 
300 

The velocity at MNW is up to 0.95 mA 
MW     *    • •    1.1      M 

HschW     " "    1.35    " 

The Aller is not navigabio above Colle. Asido from high t.»atcr 
and two pools of 150 and 170 hoctaros at Qrifhorn and Muoden, and 
without the erection of new installations, the t-ilitary obstacle is 
hardly of importance. 

Ice seldom I'orras. 

The river bed is mostly sandy. 

Fording is possible in straight roaches, 

Bctwoon Bockelskanp and Colic the river sproads out; therefore, 
it is shallow: tho remainder is irregular; concavo banks arc mostly 
steep (up to £ m high), convex banks arc mostly flat. 

Between Wolfsburg and Gifhorn in the Aller Depression, the bot- 
tom is unstable and is passable for horses md notor vehicles only in 
the volley floor; bclov Gifhorn, it is mostly cendy and also passable. 

Larger side canals 

1. Aller Diversion Canal, between 
Weyhausen and Brcnncckcnhrucck 

2. Wicnhaeuscn Mill Canal, belev.' 
Langlingon up to Wicnhaeuscn 

length i>idth Depth 
13 m m 

19 20 1-3 

9.1 15 1.2-1.5 

RESTRICTED 
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b. From Colic to the Houth at the Wpscr. 

From Celle (River kn 0.0), it is navigable. Above the 
Lcinc mouth it is canalized, below it is built for 350-ton vessels, 
at Mi« up to 600 ton. 

Bet1 eon Vcrden (River km U3.0) and the nouth, a strong 
incroa3c in stream velocity may appear, when the low sAagc of tho 
Woser nocts the high flora of the Allcr, which is often tho case. 

In the revcrso condition (high weser stage with small flow 
in the Aller), a backwash of the Wcscr is observed up to Vcrden. 

Largo overdepths (up to 5m) exist on the convex banks. 

Tho width up to Cello is 5-60ra, fron Ccllc to the nouth 
22-70 in. 

steblc. 

Above Celle it is fordablc nowhere. 

The subgrcdo consists of fine sand end is thcroforo un- 

Thc banks aro sandy all the way through the foroland 
(Hcido); stoep and rocky slopes arc seldom if over found. 

Valley flats two unovon across tho course. 

II. Poacctimc Regulation and Utilization of the Flow. 

a. Above Celle with the Tributaries. 

(Okcr, Fuhsc, Isc, etc.) 

The following arc control structures on the Aller: 

1. Above Ccllc 

Unit 
map   Object River 
no.    no. Description km. 

a. 62      137  Lock with a wclk, abo-fc Gifhorn   28.6 
for porxr production for opera- 
ting a mill 

b. 62      138  Lock wlt-h a bridge, at Diock- 
horst abovo routh of Isc (Pur- 
pose sane as la) 0.6 

RESTRICTED <* 
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Unit 
map 
no. 

62 

Object 
no. 

10b 

Rivur 
kn. 

Lock with a    bridge, at Lenglin^cn, 
for power production for Woin- 
haouscn flour and saw nills and 
irrigation 43 .4 

d. Lock at Oppcrhausen, servos for 
irrigation of OBoerbruch neadows, 
erst of Altonccllo 

e. Dorein-Fiscal Den in Cello, for 
power production for the Donein- 
Fisccl Kill and for tho city and 
for tho paper factory at Drcwscn, 
also it feeds the liagnus City and 
Castle ditch for hygienic purposes. 

All tho control structures aro hand operated end ere without 
significance for tho flow in tho novigcblc roach. 

2.    Jcjow.Cplio, 

Tho following arc tho nost Important control structures: 

Unit 
nap 
no. 

Object 
no. Description 

River 
km. 

a.   61 56b Dan, Oldau n.8 
b.   61 59b •  Bannctzo 26.8 

c.   61 62b n  Lcrklcndorf 38.2 

d.   61 65b »      Hedcnstnrf 49.7 

Besides that stored by theso control structures, there ic no 
other water stored in the AU<~r watershed, 

Tho dans sorvc to inprovo tho navigation of tho AUcr up to 
Cellc harborj also the Oldau and iiarklondorf Dens generate electric 
power, 

III.    Vtarfare Changes in the Flow. 

a.    Above Colle with tho Tributaries. 

(Okcr, Fuhsc, Isc, otc.J 
RESTRICTED 

SECURITY INFORMATION 
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With the help of tenparary installations, the maximum win- 
ter water stage of the locks at Gifhorn and Dickhoret can be in- 
creased about 20 en. forning flooded areas totaling fron 320 to 
£00 hectares• If a temporary dan wore croccod below Brcncckcnbrucck 
(about River km. 32 near the bridgo at Uep No. 62, Object No. 8), to- 
gether rdth the dam at Gifhorn end Diokhorst, the artificial inun- 
dation of a 20 kn-rcach of tho Allor Valloy to a width of <_bout A00 
n would result, but only when tho flow is sufficient, v.hich at lov 
stages is doubtful. 

By suddenly releasing this storage a damaging wave of short 
durction rould be genoratod below ttueden (River kr. about 49.5), which 
could be repeated every 2-3 days at Middle V.'ator. 

When at High Water tho Allcr water lovol lies above tro sur- 
rounding land, lying so that a penetration of tho left Allor dikes 
bctnoon Plottmcr and tho Collo-Gifhorn railroad dan rcill produce an 
artificial flooding of the area between Flettnar up to Klcine Eick- 
lingcn bringing about tho partial dischargo of High *ctcr to the 
Puhso Lowlands. This would, howover, besides endangering the vil- 
lages of Flottnar, Hofanabostol, Pornhavekost, Pculncnnshavckost, 
and Sandlingen, cause great cultural damage, particularly to farn- 
lrnd; If the dans are wrecked or made inoporotive fron encny action, 
tho operation of flour nills and irrigation would bo stopped. With 
longer duration, tho damages of drouth should bo considered, especial- 
ly in the higher aroos. 

Tho tributaries of the Aller obovo Colle, such as Okor, 
Fuhsc. etc., are not navigable. Flth the smaller dams, it is not 
possible to inundate largo arecs. 

•'•'   The Oberharzer Ponds (Tciche), west of Altcnau, Rould pro» 
duce a floodwave of o few hours durction if the dans were cut; how- 
ever, this world have little effect, except to put the war factory 
"tanns" out of order. 

b. From Colic up to the Junction with the noser. 

The normal damning can be raised by closing tho weirs and 
making the turbines inopcrctivo so the lowland areas along both 
banks will be inundated. The opening of tho High Yv'ator intakes, and 
if nocossary, by cutting the low-bank dikos above tho Bannctze end 
Marklendorf Dons will incroasc tho flooded aroa. 

Both tho Bannetze and Hadenstorf Dans can bo raiser! about 
40 cm, the Marklondorf Dan about 20 an, above the peacetinc level, 
without any special superstructure. Furthcnaoro, all four dans con 
bo reisod about 20 en higher by means of a superstructure. The tops 
of tho dans arc not prepared and must be specially constructed. A 
breck in tho dan producing a higher stage is not to be feared, be- 
cause tho foundation is strong enough. 
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A further inundation of the lowland, independent fr -%-• the 
danning of the river, can be produced by denning the nursroua drain 
ditches on both side?    (obstructing t>c int'lcor -? the a-isuing 
conduits). 

It is not possible to creivbu an effective fico^ vrcvo, 

The enptying of the pools of the four dans below Cclle, 
would cause the halting of navigation and pov^r generation,   bhers* 
v;ith hindering the transportation of oil necessary to the nar effort, 
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msciiPr;oi or COWTBOL STBWTiwas 

Allar Sir.r 
p 1 of 3 pp 

Location    Shoot Ho.» 
liver ka  .  ObJ.  So. 

^J, 4- 
I of Oifberi 
26.6 in 
(according to 
the 'Mniif 
ouch") 

J>2 
13? 

• 

la Clfborn _$2 
0.6 ki nbove life 
the BDUth Of 
the !•• River 

Control Strueturn 
(Man* A Purpose) 

JEBfil 
I*. Backwater Ixtent 
b. Pool Width 
c. Pool Sooth 

d. Headwater Aiee. 
e. Ttilwater B1«T. 

8it« Operation If fee to  
a. full Closure 
b. Pull Opsaloc 

I&, Associated Results  

I 
I I 
i 

Reaerks 

Aller Lock 
Power 
Irrigation of 
aller lovlaada 

Cardenape Hill 
and Lock 
(Cardsanpssuehlsi 
achleuee) 

Power 
Irritation 

• General amp reference 

- 

a. 3ka 
b. 1200 • (In winter, east of Oifnora 

as Aller and lae livers 
300 a (In winter* south of Beuhaua 
oa Allar liver. 

c. Mnxlama depth: last of Olfhora:  (la 
winter) 2.25 a (channel;, 0.60 • 
(flood plain). South of neuhaus: (la 
winter)  *..90 a (channel), 0.30 • 
(flood slain) 

d. 51.30 n^lD (Suanssr) 
52.18 a/lH (Winter) 

e. 49.60 aViH 

b. Pile clutters. 
6 aowable wooden 
gates. 
Length 14.0 a. 

e. Roadway 2.5 a. 

a. 2.5 Ion 
b.-e. Widths aad depths, 
d. 51**5 *+W (susnwr) 

52.18 a/O (winter) 
e. 49.60 a/n 

hs aboTO 
b.  Masonry tide walls. 

the rest, wood. 
8 gates. 
Length 5 ». 

a. Vpstrsnn: Sisultaaeoue 
operation of  this lock 
Snndauehlen Lock aad the 
Cardenape Kill and Lock 
would produce  the winter 
•tag* of 5^-19 a/js and 
flood 170 hectares of the 
Aller aad Iss lowlands 
0.6 a deep. 
Downstrene: At Brennecken- 
hrueck (at aoath of Aller 
Canal)  the river bed would 
be try in a ehort tiae. 

b. Upatreaa-    Vould return to 
natural  flow. 
Powas_treaa    Rapid opealag 
would flood the Aller liver 
Talle/ froa Mladea to Diek- 
horst.  After  the wave re- 
redes,   the  stage would be 
lowered  to bate flow. 

c. Daaage  to agriculture froa 
loag periods of closure 
(except during wister- 
ia Cct.-l March, also tj 
repeated overflowing of 
the  land. 

a.-c. Saae as above. 

X 
6«. B/ flooding. 

other than during 
the winter, the 
sills at Cifhora 
would be that down 
until the flaw 
recedes to 
wlatsr stages. 
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Aller «u*er iasis (Sequeaca Dowastrsaa) DilSCRII-TIGa Of CCkTIOl STBUCTUHiS 

Location    Shset 
liver ka   1 obj. 

Ko,» 
to. 

Coatrol Structure 
(tone A Purpose) 

Pool Data                                           Lock % DBT 3* 
a. Backwater Iztoa t~~dT"Head wa te r~~iiilev.     [a.   Loc k 
b. Pool Width                e. Tailwater Elev.     jb.  Daa 
c. Pool Depth                                                           c.  bridcevay 

.      i    ^ ^ 4                                               !                   5 

u 
a, 
b 

At -anfliafea 62 
*o.4 ka 10a 
(accordir^ to 
the  "s*eeser- 
buch") 

Aller Lock (Ailer 
echleuae) 

Power for Disk- 
horet mil 
Irrifatioa ef 
Aller lowlaade 

Matt of Oldau      _& 
14.8 ka 36b 

Olaau Daa 
(SUuetufe) 

Power 
aavifatioa 

* 

• Oaaaral amp refareace 

mm 

a. 3 ka 
b. 300-500 a (Diekhoret to atteabuettel) 
c. 2.25 a 
d. 47.90 a/MN 
e. 45.00 mfW 

Dan and  winf- 
of  aatoarj, 
woodec gate* 
iron  llftiaf 
deTicee. 
Leafth 3.- a. 
Roadway   3 • • 
Walkwuy C .b'j 

a. 14.5 ka 
b. 17 a (ka 1.0) 

31 a (ka 7.0) 
49 a (ka 14.2) 

0.  1.5 a (aax. at ka 1.0) 
2 a (aax. at ka 7.0) 
3.8 a (aax. at ka 14.2) 

d. 32.60 eVn 
a. 30.01 a/ni (MNV) 

b. 

wailt    a 

with 

i0.7 

Concrete with 
•itrified facia*. 
Iron r.iter fate. 
Chaaber.   length 
165 •.  wiath  1-.9- 
Gate  10 a. 
Coacrete with 
•itrified facia*- 
Iroa weir  struc- 
t'lre.   Vertical   lift 
fate  w; tn *• double 
wiclcete.   Length 
30 a. 

c . 

c.   Walkway 
bo tn. 

Powrhousf 
Total   :e»W 

**•; .   rw 
fo te i   d* i .. 
3*-CC   !twh 

a over 

~« turVtae* 

ruim     ty 

Aller Hirer 
p 2 of 3 pp 

Cperatic-. affects 
Ml  Closure 
full Opening 
Associated Results 

Beaarka 

Vpstreat:  At winter ttef« 
•>7.?0 ay-NN)  of   the  Aller 
and  Muehlen Locks, would 
flood 150 hectares ef 
Aller lowland. 
Downs'.reaa    Por a ahort 
tine,   tne £roueiwater 
level would  be  lowered 
until   the appearance of 
seepage  froa the Oker 
Hirer,   the aouth of which 
is about 7C0 a above  the 
Bill. 
Vpstreat:   Sate as for 
Aller Lock at Gifbora. 
Dowittrraa:  Hapld  eapty- 
lac tr.roufh Aller aad 
Huehlea Locks woull flood 
the Aller Talley froa 
Dlekhorst  to M-ahof aad 
below  ranfliagea   to 
Vieahauseo. 
Agricultural  daaafe-saae 
at Aller  Lock  at Oifhora. 
Ploodisf below  "anfli-goa 
to Wl*ahausea could ba 
pretested  by  timely opeainf 
of Aller locks  oelow Laaf- 
llngei and at  Coperahautea. 

'.'petreaa:   lacrease ia the 
• tafe. 
Scwnstreaa    Te apo rary 
loweric,-  of   s*afe. 
L;»treaa    Seductioa  la the 
water  level. 
Inundati  r. of  river  low- 
lands.  Vessels In Cells 
Harbor aad Oldau aha1ter 
harbor would be frouaded. 

iaf of the eparatiat 
aachiaery for the 
weir fates aad lack 
fates, or by blast* 
laf the Larfa fate- 
lifts aad a pair of 
lock fates. 
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Aiier ll*er 
p 3 of 3 PP 

1 «f lMMtN 
26.8 ka 

Coatrol Structure 
(aaae A Purpoea) 

_.JL_. 
BaaaetftS   Daa 
(Steustufe) 
s*Ticatio» 

r 

' 

IV of 
Markieadorf 
36.2 ka 

£ afcrkleadorf Daa 
(Staaatufe) 

Power 
Mavlcatioa 

• 

V of 
Hadaeatarf 

. *9.7 k» 
« 

Hadeaetorf Daa 
(Steustufe) • 
•aTigatioa 

• 

. 

• Q«aaraX aap roforoaco 

IffffTTT 

—TSQUMta 
a. Backwater Bxteat    A. Headwater Bier 
b. Pool Width •. Tailwater B1*T 

c. Pool Depth .  

a. 
b, 
e. 

Lock & Daa Data. 
Lock 
Daa 
Bride*way 

a. 12 lea 
b. 22 a (ka 16) 

41 a (ka 23) 
49 a (ka 26) 

c. 1.5 a (aax. at 
2.9 a (aax. at 
3 m (aax. at ka 26) 

d. 29.57 •¥•» 
0. 2?.53 •/*• (*•'•*) 

a. 
b. 

c. 

ka 
ka 

16) 
23) 

11.4 ka 
33 • (ka 2fcJ.0) 
49 a (ka 33.5) 
61 a (ka 37.6) 
1.3 a (aax. at ka 28.0) 
2.4 •    (aax. at ka 33.5) 
3.6 a (aax. at ka 37.6) 

d. 27.2 a/K* 
a. 24.40 a/*? (MM) 

a. 11.5 ka 
b. 33 a (ka 40) 

40 a (ka 45) 
49 a (ka 49) 

e.  1.5 a (aax. at ka 40) 
2 a (aax. at ka 45) 
2.8 a (aax. at ka 49) 

d. 24.0 a/** 
t. 21.56 •Vl* at MIV 

.- L_ .  . 

b. 

a. 

b. 

b. 

Concrete with 
T1trifled facias- 
Iroa altar fata. 
Saw aa at "Cldau 
Lock," rlrer ka 
1^.3. 
Saao a* at "Cldau 
Daa." Length 
17.5 a. 
Walkway 1 a aa beta 
Coacret*  lock. a.-c. 
Iroa altar fata. 
Chaster,   leaf.th 
165 •• "lath 
14.9 a, fate   1C a 
Coacrete daa with 
•itrlfled facias. 
Iroa wair etruc- 
tura.  1 lift fata 
and 7 double 
vicketa. 

 Cporatloa Iffacta 
a. full Cloaura 
b. full Opaalac 
c. Associated Results 

laaarka 

a.-c. Saae aa "Cldau Daa." PjyjlCKLxlfl 
•Oldau Das.' 

Saae aa  "Cldau Daa." Dostructloa: 
"Oldau Daa.1 

Lack aaaa as 
"Narklaadorf Leek" 
Coacrete daa with 
•Itrlflad facial. 
2 double-lift 
wickets, fraaa 
wair with 6 fri 
with 300 drop- 
boards. 

a.-c. aa "Oldau Daa." DsstryHUi 
•Oldau Daa.' 

RESTRICTED 
SECUMTY  IN  ORMATICN 

I 
i 



'•     -W." 

! 
I 

c 

RESTRICTED 
SECUMTY INFORMATION 

TIEE LEU'S RIYZR 

r 

[ 

f 

I. rescript lor. of the -ratercourse. 

.'.•c  'iui}.:-»>*••• r. the Leine haa 19 water-control structures 
which are ut.lit?*'    -K- operation of flour mills and other indus- 
trial Install--: L .: 

The Lolno Rlv«r below Hanncvcr. 

The current velocity varies from about 0.5 m/s at Low 
Water to 1.5 m/s or more at High ^fater. 

Ice Drifts: Small ice drifts generally form above Horren- 
haeu8en Dam (Rivcr-kn. 22.8) halting navigation. 

Backwash does not exist. 

Navigation is possible only at Middle Water and above (up 
to 160 tons at high stages) to High navigable water, except the 
roach of the Ihme Eivur Branch above Herronhaouscn Dam to the Ean- 
novcr gas plant. This reach is accossiblo from the Mlttellcnd 
Canal through tho Lolno Descending Lock (Mittolland Canal, Linden 
Branch Canal, Canal-kn. 0.6) and is navigable for 600-ton VOSBOIS. 
Tho lower canal of the lowest Allox Lock empties into tho Leine 
River 1.5 km. abovo the mouth. 

Tho rivor bed is sandy with bed-load movement. 

Tho width at water level fron the nouth of the Ihne River 
(rivor-km. l6.7) to the mouth of the Leine at tho Allor (rivor-km. 
112.1) averages 25-35 0.; the bottom dopth averaging from l.U-1,9 a.. 
at Middle "ator, except at Horrenhaeusen Dam, vhere the depth is 
2.5 m. at Middle Water. 

The Leir3 River can be forded at low water stagos In 
almost axl straight reaches, except in pools formed by dams. 

Rlvor cross sections arc very irregular. In tho concave 
banks of curvos, they aro very deep (up to 5 m)» 

The river banks have numerous breaks, particularly in tho 
upper roaches where they aro proportionally high. 

Swampy banks, steop and rocky banks, dike6, and built-up 
reaches do not exist. 

Old river channels, drain ditches, and sido canals, like- 
wise, do not exist. 

- 7 - 
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On the Innerstc River below the Harz, 18 viator-control 
structures ere located for industrial purposes, without nilitary 
significance. 

The Soesc Dan (Unit ..cr.p 35, Object 255) north of Oat erode 
in Kara, serves for power production and drinking water for Bronen, 
Hildochein end 50 other connunitics, and for flood control, . 

An opening of the sluice outlets will produce a flood wave 
(up to 2 n/s) which would not even entirely elininate the fording 
possibilities. 

By destruction and not servicing the sluice gates, high- 
water protection can not be maintained, so that High water, which, 
like flow fron the filled or dostroyed dan, can destroy roads and 
bridges in the lower reach. . 

The Oder Dan (Unit nap 86, Object 152) north of Bad Lauter- 
bcrg, Harz, serves for power production and flood control. 

An opening of the sluice outlets will produce a flood, wave 
(1-2 n/s) which would eliminate.fording possibilities and a single 
enptying, produced by the breaching of the dan, would cruse the des- 
truction of the village of Bad Lautcrborg and'the roads and bridges 
until the crest of the wave (length unknown) is over. Flood-control 
protection at Soese Dan Is the sane. " 

II. Peacetime Regulation and Utilization of the Flow. 

The inportant dans are: 

River 
Dan ka. 

Herrcnhseuscn Sluice Dan 22.8 

Fixed dan near Noustcdt for 
flour r.ills end electric power. 
Without regulation 65.U 

Don on the MSchnellcn Graben" 
in Hannover 20.3 

Dan on the Auo at Lluncnau for 
the electric power works 
Neustadt,.Rbergc 

Interlocking of dans 1 end U  is not possible. 

- 8 - 
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Unit Kap. 
Mpnber _-•', 

Object 
Nvnber 

(1)  61 250 

(2)   si; 249 

(3)  61 270 

U) 61 271 
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III. Warfare Changes in the FIOT;. 

Except fron the river itself, darrdn-y can not produce a 
serious obstacle, because the over-da; r-.ing end s^anpin^ of ex- 
tended reaches is not possible. 

L flood wave of long duration and intensity can not be 
produced. 

L certain riv^r-dischargc increase can bo attained only 
bole*. Northein rhich is below the nouth of the Rhune, fron the Soesc 
and Odor Dans. The effect of such additional vater is not pcrnanent 
enough to change the above conditions. 

By the destruction of Horrenhaeusen Dan, the VJPter connec- 
tion of the City of Hannover and other, largo industrial plants 
would be elininated so that special examination should be nade of 
the federal, state, and local war industries affected. 

RESTRICTED 
SECURITY INFORMATJON 
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>*. Ulae Bag laela JJMBBBS BHatlSBil 

jtoeatiaa   gfceet 
Mwer ka < OeJ. Me. 

RESTRICTED 
SFCIJh jJY IN: ORMVRON 

JfcsCFIPTlOp OF gOMgOI STR1£ TUBAS 

Control Structure 
(SSuss A Purpose) 

t P&oi  Data Lock & Das Data 

2 
K 

I*uterb*rg      152 

1 »f Qatar-    JjS 
T*4m, ia        255 

In the City _& 
of Eaaacrer 270 
20.3 k* 

Oder Baa (Odertai- 
eperre) 
FieeA eoatral 
Fewer 
Flaw roguiation 

ja. Backwater Extent    d. Headwater Kai.      a.,  lock 
[a.  Pool Width e.  Tail-nter Elew,      lu  Dan 
jc»  Pool Depth   Cj ^ridjgewav 
x si r_. _ 1 

Saaaa Saa (Seeae- 
talsparff*} flood 
control 
Drlaklag ****r 
Fewer 
flaw regulation 

•AJB Seeaallea 
Oraeea* Weir 

l/Z full:  (15.31 ail. a?) 
»-  ?0 *• 
«= -3?e? s (at daa) 
4.  364.65 a*B» 
Pull:   (30.62 ail.  a3> 
a.  4.5 ka 
e. 51.55 a (at daa) 
4.   }61.10 a/w 
(Dowtestreaa equal isiar retenrolr, 
900.000 a->) 

172 full:   (12.72 ail.  »3) 
a. 2.7 ka 
a,  3^.65 a (at daa) 
d.  313.95 »r*'a 
ftq-1:   (25.45 ail.  a3) 
a. 3 ka 
c. 47.4 a 
4.   326.50 a/);* 

- — -.'  -H-- : -r_ 

I' 
r • r r 

1   'i«''v* 
Laisa Si^sr 
p  i ef  2 pp r . 

•   ' 

Operatioa Effects 
a. Full Cloeure ~ 
b. Pull Opening 
c. Associated Results 

b. Barth daa of rirer- 
grarel.  Greet  3P3.OO 
a/lM.   Foot  32^.95 
a/VS. 

c. Roadway  ^.5 t,  aade 
to carry heary traf- 
fic.  Walkway,   1.95 
•phis 1.4} a. 

Earth dam of riwsr- 
Crarel.  Crest  32c.}0 
B/KN.   Foot 279.10 
afLN. 
Boadwa> 6.** a 
Walkway 1.7 a 

Discharge: At 1/2 full 37.5 
s^/e, coaplataly full-^2.7 
a3/«, 
By opening  the bottoa oat- 
lets and starting the  tur- 
bines,   the discharge at 
full pool can be raised  to 
50 a?/s fcr 8=10 days. 
(Isdamgtiriag bridge*) 
Simultaneous opening of 
bottoa outlet* and  tiar- 
bineg^diseharge 200 u'/s 
fcr 2 hrt. This flow 
would destroy Bad Lautar- 
berg and reads and 
bridges. 

Discharge: At 1/2 full Jl 
a3/s, coapletely full- 
36 a3s. 
geftlliM tine.- ? aoatae 

lanarks 
.3 

• 

-«»«=*=«= 

Irewog: "1" fcareik* .• '^»dfes 
kw.  ?•tsi daily output,. 
36.000 kwa ia 6 fer*^ , 
Power generation is 
greatly reduce* wees Us* 
pool la below \fZ fail. 
telAillM lllft: 6aeat*« 

-.» 

' 

Fewer; Fewer geaeratiea 
is greatly retae#*l wbes 
pool is e«ii»w 1/2 fall. 
Drinking water: ttafr 
supply is iaadsq«ai« 
when pool is eelew 
1/3 fall. ygr 

§ 

• 

• 

3 

f eeetier.       J& 
of Easaarer- 2JK 
Herrea&auae*. 
22.0 ka 

lerreahaueen Daa a,  2.5 ka 
(Serreafceaeeer Wahr) b. 36 a 
atoYleatie* c.  2.5 a 
Fewer 4. 48.20 B^IM 

e. 45.20 a/n 

a. Solid  EtasenrV  lock. 
ChaRtber,   length 
37 a. width 6.3 a. 
Gate  5-<   **  Soadway 
3.5 a. 

b. North pbrt-wood. 
South  part-concrete. 
Length 5^ plus  30 »• 
2 undershot water- 
wheels.  Roadway 3 a. 

• 

lipjttrsaj:  Only at HW 
would the flow be 
affected. 
powtMitroaa):   No signifi- 
cant effect. 
Ups feraajj: Leine rtrer- 
bed would becoae dry. 
Dow^sjreaj: Ware 2-3 a 
high created.    Bottoa 
land flooded and banks 
aaaaged. 
Flood daaage in BaaaoTer. 
Kavigatioa shut down. 

Destruction of 
would step aavigat 
eetwcea BMaavar ifiid tke 
Mitteliead c«j».i 6rose- 
owsr of vaa laid* e*4 
Ihae ElTesrs*-' 

w# refay-as, . 
RESTRICTED 

SECUKiTY INfORMATJOr 



jfllfta II far Baa la LSejuaace Doya*trea»; 

SE^UHt,,   ..FORMATION 

, DSfoC*I i?!u. CF :CNTSC:, STP.ICTUHES 

Lalaa tiwar 
p 2 of 2 pp 

Pool  Data 
Laeatioa 
liver k» 

8ttJt 1*9.*' 
Gbj.  Ko. 

Control Structu-e 
(Kaae A Purpose] 

.     Lock A Dag Data 

la tha Jtt 
Tillage 271 
•f 
11— MW 
•ft the 
AIM 1. 
(ft tribu- 
tary *f 
tha Ulftft 
1.) 

la the -& 
city area 249 
of *»u- 
• tadt a 
Ihfa. 
65.4 ka 
(da.) 
66.0 ka 
(lock) 

 JL  
DBB tm  tae Aue 

Power  (for 
aeuitadt * 
Rbf« electria 
worke) 

«.   Backwater Extent    d.  Headwater Ela*.    • a.  Lock 
b.   Pool  Midth                 «.  Teilwater Eler.    I b.  Ha» 

_ c.._,Poo: Depth ^jg_-  grUngJL 
.j SL : i  

OparatlOft If fact* 
a. fall CIOWLT* 
a. full Openla* 
9T kWSU&A StlBtll 

Saamrkv 

Naaatadt Dae 
flour Bill 
operatioa 

aavlfatioB 

a. 7.5 ka 
b. 80 • (ka 65.3^ 

3C a  (ka 6C.0) 
c. ?.2  a 'ka 65-3) 

O.cr  n (ka 6C.0) 
d. 35.66 •/** 
•. 34.12 W*K 

a. Store lack. Chaaber 
length 44.7 a.  width 
and gate 5.25 a. 

b. Overflow weir, 
faaehlae aad atoaa. 
Leagth 60 a 

Dee truetlea af iaa 
would atop floor 
aill operation. 

• 

SECUhllY INFORMATION 

• Go so ml aap rafaraaca 
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